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PREFACE

Portions of this report was prepared by Research Triangle Institute under subcontract to Midwest
(MRI) for the Office of Air Quality Planning and Standards (OAQPS),
al Protection Agency (EPA), under Contract No. 68-D2-0159, Work Assignment

ase Order 7D-1554-NALX. Mr. Ron Myers was the requester of thework. In
addition, following submission of thereport to EPA by MRI, additional revisions and additions to the
report were made.
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EMISSION FACTOR DOCUMENTATION FOR AP-42 Section 12.2
Coke Production
1. INTRODUCTION

The do m ompilation of Air Pollutant Emission Factors" (AP-42) has been published by the
U.S.En gal Protection Agency (EPA) since 1972. Supplements to AP-42 have been routinely
published to add new emission source categories and to update existing emission factors. AP-42is
routinely updated by the EPA to respond to new emission factor needs of the EPA, stateand local air
pollution control @ b, and industry.

An emission factor is arepresentative val ue that attempts to relate the quantity of a pollutant released
to the amosphere with an activity associated with the release of that pollutant. Emission factors usually
are expressed as weight of tant divided by the unit weight, volume distance, or duration of the
activity that emits the pol I he emission factors presented in AP-42 may be appropriatetousein a
number of situations, such as Ing source-specific emission estimates for areawide inventories for
dispersion modeling, developing control strategies, screening sources for compliance purposes,
establishing operating permit f making permit applicability determinations. The purpose of this
report is to provide background i on from test reports and other information to support revisons
to AP-42 Section 12.2, Coke Prod®ction.

Including the introduction (Section 1), rt contains five sections. Section 2 provides statistics

regarding the production of coke as a Byprod@ict of the iron and steel industry, as well as descriptions of

the different production processes, emissiondrom these processes, and the techniques used to control

Na ;‘ 1

detail srevisionsto the existing AP-42 section narrative an®poll utant emission factor developments. It

these emissions.

Section 3isareview of emissions data col ii@lion Ia“n sigprocedurgs

of emission data and the quality rating [ data affsssi

includes the review of specific data sets and a description of how candidate emission factors were
developed.

Section 5 presents the proposed AP-42 Section 12.2--Coke Production.
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2. INDUSTRY DESCRIPTION

Metallurgical coke is produced by the destructive distillation of coal in coke ovens. Prepared coal is

-free @amosphere (—coked-) until most volatile componentsin the coal are removed.

ning is a carbon mass called coke.

Foundry coke co S most of the balance and is used by foundries in furnaces for melting metal and

in the preparatior®f mo®s. Foundry coke production uses a different blend of coking coals, longer

coking times, and lower coking temperatures relative to those used for metallurgical coke.

Most coke plants are co with iron and stedl production facilities, and the demand for coke
generally corresponds wilh the pduction of iron and steel. There has been a steady decline in the
number of coke plants over the past several yearsfor many reasons, including a decline in the demand for
iron/steel, increased production y mini-mills (electric arc furnaces that do not use coke ), and
the lowering of the coke:iron rati in the blast furnace (e.g., increased use of pulverized coal

injection). There were 28 coke plfgnts operating inthe USin 1992.
2.1 PROCESS DESCRIPTION

Most cokeis produced in the US using theflbyproduct” process, and one plant uses a " nonrecovery"

process. The following discussion addresses the more common byproduct process first and then

describes the nonrecovery process along wjth the majog differences betwegn the two t fect
emissions. l |1 0 I

Figure 2-1 illustrates the major process equipment ina atic diagram of a byproduct coke oven
battery. Flow diagrams are provided in Figures 2-2 and 2-3 to give an overview of the process from coal
preparation to byproduct recovery. These operations will be discussed in greater detail for the three
major subprocesses. cod preparation and charging, thermd distillation and pushing, and byproduct

recovery.
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2.1.1 Coa Preparation and Charging for Byproduct Coke Ovens

The coal that is charged to the ovensis usually ablend of two or more low, medium, or high volatile

coals thatgiare geRerally low in sulfur and ash. Blending isrequired to control the properties of the
D gibptimize the quality and quantity of byproducts, and to avoid the expansion exhibited

Oal that may cause excessive pressure on the oven walls during the coking process.

resulting

Coal isusually W on ralroad cars or barges. Conveyor belts transfer the coal as needed to
mixing binswher, arious types of coal arestored. The cod is transferred from the mixing bins to
pulverized to a presel ected size between 0.15 and 3.2 mm (0.006 and 0.13in).
The desired size depends on the response of the coal to coking reactions and the ultimate coke strength

that is required.

the coa crusher v#here it

The pulverized cod is#hen miXkd and blended, and sometimes water and oil are added to control the
bulk density of the mixture. The prepared coal mixture is transported to the coal storage bunkers on the
coke oven Battery (see Figure 2- eighed amount or specific volume of coal is discharged from the
bunker into alarry car, which ist ing vehicle driven by electric motors that can travel the length
of the Battery on awide gauge raifj The larry car is positioned over the empty, hot oven (called
"spotting™), the lids on the charging ports are removed, and the coal is discharged from the hoppers of the
larry car into the oven. To minimize the f gases from the oven during charging, steam aspiration

isused at most plants to draw gases from theipace above the charged coal into the collecting main.

The discharge of coal from the hoppersis "staged" by controlling the sequence in which each hopper is

the spacg above the coal, which higders theremovgl of
arf\ng gquence, p : flovellare
magirne throyfh a sig i of the

oven, caled theleveler or "chuck" door. Thisleveling pr aidsin uniform coking and provides a

emptied to avoid peaks of coal that may bl

gases generated during charging. Near the
leveled by asteel bar that is cantilever

clear vapor space and exit tunnel for the gases that evolve during coking to flow to the gas collection
system. After the oven ischarged with coal, the chuck door is closed, the lids are replaced on the
charging ports and sealed ("luted") with a wet clay mixture, the aspiration is turned off, and the gases are

directed into the offtake system and collecting main.

2-5
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2.1.2 Thermal Distillation

The thermal distillation takes place in groups of ovens called batteries. A Battery consists of 20 to 100
h common sidewalls that are made of high quality silica and other types of refractory
he individud slot ovens are 11 to 16.8 m (36 to 55 ft) long, 0.35t0 0.5 m (1.1 to 1.6 ft)
.0U10 6.7 m (9.8 to 22 ft) high. The wall separating adjacent ovens, as well as each end wall,

wide, and
is made up of a series of heating flues. At any onetime, half of the fluesin a given wall will be burning
gas while the oth || be conveying waste heat from the combustion flues to a "checker brick" heat
exchanger and th e combustion stack. Every 20 to 30 minutes the Battery "reverses," and the
former waste heat™ | ues come combustion flues while the former combustion flues become the waste
heat flues. This process avoids melting the Battery brick work (the flame temperature is above the

melting point of the brick) rovides more uniform heating of the coal mass.

The operation of each #ven is &clic, but the Battery contains a sufficiently large number of ovensto
produce an essentially continuous flow of raw coke oven gas. The individual ovens are charged and
emptied at approximately equal tigwessmrvals during the coking cycle. Coking proceeds for 15 to
18 hours to produce blast furnace| d 25 to 30 hours to produce foundry coke. The coking timeis
determined by the coal mixture, njpisture content, rate of underfiring, and the desired properties of the
coke. When demand for coke islow, coking times can be extended to 24 hours for blast furnace coke
and to 48 hoursfor foundry coke. Cokin ures generally range from 900 to 1,100°C (1,650 to
2,000°F) and are kept on the higher side of tie range to produce blast furnace coke. Air is prevented
from leaking into the ovens by maintaining gbositive back pressure in the collecting main of about 10
mm (0.4 in) of water. The gases and hydrocarbons that evolve during the thermal distillation are
removed through the offtake system and 0 the byggoduct plant for recovery

At the end of the coking cycle, doors M he are re2@ike
is pushed from the oven by aram that is extended from thegisher machine. The coke is pushed through

acoke guide into a special railroad car called a quench car. The quench car carries the coke to a quench

tower where it is deluged with water to prevent the coke from burning after exposureto air.

2.1.3 Coke Handling and Storage

The quenched coke is discharged onto an inclined coke wharf to allow the excess water to drain and to
cool the coke to areasonable handling temperature. Gates along the lower edge of the wharf control the

rate of coke falling onto a conveyor belt, which carries the coke to a crushing and screening system. The

2-6
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coke is then crushed and screened to the proper size for the blast furnace operation. Thesized cokeis

transported to a storage areawhere it is kept until ready for use or shipment.

theinitial coal ch \ld are composed of water vapor, tar, light oils (primarily benzene, toluene,

xylene), heavy hy¥rocar®ns, and other chemical compounds. The raw coke oven gas exits the ovens at
temperatures of 760° to 870°C (1400° to 1600 °F) and is shock-cooled by spraying recycled "flushing

liquor" in the gooseneck. T spray coolsthe gasto 80° to 100°C (176° to 212°F), precipitates tar,
{

condenses various vapors, ves as the carrying medium for the condensed compounds. These

products are separated fn juor in a decanter and are subsequently processed to yield tar and tar
derivatives.
The gasis then passed either to i ar extractor or an electrostatic precipitator for additional tar

removal. When the gas |eaves thdgar extractor, it carries three-fourths of the ammonia and 95 percent of
the light oil originally present in theraw coke oven gas. The ammoniais recovered either as an aqueous
solution by water absorption or as ammopg ate salt. Ammonium sulfateiscrystallizedin a

saturator that contains a solution of 5 to 10 rcent sulfuric acid, then the crystallized salt is removed,
The gasleaving the saturator at about 602

dried, and packaged for sale.
ers, whege it is
typically cooled to about 24°C (75°F)and w @ ,%e,
ctlbleu

140°F) ig taken to final cog
iasarer )
[ ) ber, why ;
fraction called wash oil (or straw oil) as the scrubbing medjyh to absorb light oil. The wash oil absorbs

naphthalene). The gas then passesinto
about 2 to 3 percent of itsweight in light oil and removes about 95 percent of the light il from the gas.

The richwash oil is stripped in asteam stripper (still), which sends the light oil and water vapors
overhead to alight-oil still and condenser for recovery. The lean (stripped) wash oil leaves the bottom of
the stripping column and associated decanter and is recycled to the light oil scrubber. The light oil may

be sold as crude or processed to recover benzene, toluene, xylene, and solvent naphtha.

After tar, ammonia, and light oil removal, the gas undergoes afinal desulfurization at some plantsto

remove hydrogen sulfide. The cleaned coke oven gas has a heating value of approximately 20 MJNm®

2-7



DRAFT 5/22/08
(550 Btu/scf) but may be as low as 177MJINm? (480 Btu/scf). Typically, 35 to 40 percent of the gasis

returned to the Battery as fuel for the combustion system and the remainder is used for other heating

needs or is sold.

b decades, typical U.S. practice has changed so that direct gas coolers are no longer

-pottom coolers, wash-oil coolers, or other indirect cooling takesthe place of direct coolers.

Overt
used. Ta
Open naphthalene processing is no longer practiced; the naphthalene remainsin the tar and is sold with
it. Instead of refi w t ail in the byproduct plant, the ail is sold to independent refiners who may

separate it into be oluene, and xylene fractions for sale.

2.1.5 Nonrecovery Coke Production

In 1994 there was one n \very plant operating in the US (in Vansant, Virginia). As the name
implies, this process doe#not redver the numerous chemical byproducts as discussed in the previous
section. All of the coke oven gas is burned, and instead of recovery of chemicals, this process offers the
potential for heat recovery and ¢ ion of electricity. The plant that is currently operating does not
have waste heat recovery; howev ew construction of this process at integrated iron and steel

plantsis expected to take advantafe of the economic incentives of recovering the waste hest.

Nonrecovery ovens are of a hori ign (as opposed to the vertical slot oven usedin the
byproduct process) with atypical range of 3@@to 60 ovens per battery. The oven is generally between
14.0 and 15.5m (45 and 50 ft) long and 3.4 i@ 3.7 m (11 to 12 ft) wide. The internal oven chamber is
usually semicylindrical in shape with the apex of the arch 1.5t0 3.7 m (5 to 12 ft) above the oven floor.
Each oven is equipped with two doors, but idsor offtakes und gn bypraduct oveps.
hrogigh

chn@ ogy

The oven is charged through the oven doorw or rather

n
charging ports. Unlike byproduct ovensgex sp 0 probjgm to

nor do they limit potential coal usage.

After an oven ischarged, carbonization begins as aresult of the hot oven brick work from the
previous charge. Combustion products and volatiles that evolve from the coal mass are burned in the
chamber above the coal, in the gas pathway through the walls, and beneath the oven in sole flues. Each
oven chamber hastwo to six downcomers in each oven wall, and the soleflue may be subdivided into
separate flues that are supplied by the downcomers. The soleflueis designed to heat the bottom of the

coal charge by conduction while radiant and convective heat flow is produced above the coal charge.
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Primary combustion air is introduced into the oven chamber above the cod through one of

several dampered portsin the door. The dampers are adjusted to maintain the proper temperature in the

oven crown. Outside air may aso be introduced into the sole flues; however, additional air usually is

e flue only for the first hour or two after charging. All gas flow isaresult of the
b are no exhausters), and the oven is maintained under a negative pressure.
Consequer e ovens do not leak as do the byproduct ovens maintained under a positive pressure.
The combustion gases are removed from the ovens and directed to the stack through a waste heat tunnel

that is located atg

W ftery centerline and extends the length of the battery.

Pushing

dlight difference in pushing is that the height of fall of the hot coke isless for the nonrecovery oven

Md queMehing operations are similar to those at byproduct coke oven batteries. One
because of its horizontal ratjf than vertical design. With respect to emissions, the major differences
from conventional byprod s are the operation under negative pressure that eliminates door, lid,
and offtake leaks during#oking d&d the absence of the byproduct recovery plant and its associated

€Mi SSion sources.

2.2 EMISSIONSAND CONTR

Emissions from coke ovens include conventional pollutants [(particulate matter (PM), sulfur
dioxide (SO,), nitrogen oxide (NO,), etc, merous organic compounds, including polycyclic
organic matter (POM), volatile organic comi@unds (VOCs), and others. As portrayed in Figures 2-2 and
2-3, emissions originae from many operatiof at the coke plant and byproduct plant. At the coke plant,
PM is emitted from raw coal unloading, storage, and handling; mixing, crushing, and screening;

blending; charging; leaks from doors, lids, offtakeggduring coking; sggking; pushi oke from the

oven; hot coke quenching; combustion stack d k@ crehingll sizing, scg an
storage. Volatile organic compounds ar oke leak e
guenching. Sulfur dioxide, nitrogen oxides, and carbon m ide are also emitted from coke oven leaks.

Organic compounds solublein benzene (BSO) are the mgor constituents of the PM emissions and are
asoincluded as VOCs. Among the hazardous air pollutants (HAPs) included in the VOCs are benzene,
toluene, xylenes, cyanide compounds, naphthalene, phenol, and polycyclic organic matter (POM), all of
which are contained in coke oven gas. Emissions from the byproduct plant are primarily benzene and
other light aromatics, POM, cyanides, phenols, and light oils. These compounds are emitted from each
of the emission points shown in Figure 2-3. Although not acriteria pollutant or HAP, ammoniais aso

emitted from the excess ammonialiquor tank. Substantial emissions are aso obtained from ancillary
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operations such as boilers, wastewater treatment, cooling towers, and roads. Emission factors for these

operations are availablein other parts of AP-42.

or coke plants consist of operation and maintenance practices to reduce oven
- agiplication of control devices to specific operations in the coke-making and byproduct

recovery processes. Operation and maintenance practicesinclude steam aspiration and staged charging
to reduce charging leaks, and sealing of doors, lids, and offtakes at joints that may leak. A control for

pushing and coke
ducted to a PM cf

W pr |eaks is a shed congructed along the coke side of the batery. The shed is

B evice, typically abaghouse. An alternate control for pushing is the use of a
hooded quench c# conta®ing a scrubber that controls PM emissions during pushing and transport to the
guench area. Quenching emissions are controlled by installing baffles in the quench tower to impede PM

flow, and use of clean waterfRecycled water that does not include process water) for quenching.

Combustion stack PM € S are controlled by devices such as electrostatic precipitators (ESPs) or

baghouses. Gaseous emilsions flm the bleeder stack may be controlled with aflare. Coal and coke
handling PM emissions may use cyclones or traveling hoods ducted to a baghousefor control. For
byproduct plants, primary control ering and (coke oven) gas blanketing those operationsthat can

be covered, and using covers or p| ents vented to an activated carbon canister.

July 2001
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3. GENERAL DATA REVIEW AND ANALY SIS

3.1 LITERATURE SEARCH AND SCREENING

To screen out unu

could not be developed, t \Wing general criteria were used:
1. Emission data must be from a primary reference:

a. Source testing must b referenced study that does not reiterate information from

previous studies unless the origingg referenceis not available.

b. The document must constitut aglinal sourcetest data. For example, atechnical paper
was not included if the original study was cogitained in a previous document. |f the exact source of the

data could not be determined, the document Was usually &iminated.

2. Thereferenced study should cogtajn test regults based on morethan test ryn. If regults
from only one run are presented, the emissio t]TA e d@fivn rated. O O i
3. Thereport must contain sufficient datato eval the testing procedures and source operating

conditions (e.g., one-page reports were generally rejected).

A final set of reference materials was compiled after a thorough review of the pertinent reports,

documents, and information according to these criteria.
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3.2 EMISSION DATA QUALITY RATING SYSTEM

The quantity and quality of the information contained in the final set of reference documents

were eva he following data were excluded from consideration.

eSt series averages reported in units that cannot be converted to the selected reporting units;

2. Tests ol esenting incompatible test methods (e.g., comparison of the EPA Method 5
front-half with th ethod 5 front- and back-half);

3. Test series of controlled emissions for which the control device is not specified;
4. Test seriesin source process is not clearly identified and described; and

5. Test seriesin which itis not clear whether the emissions were measured before or after the

control device.

Data sets that were not exguded were assigned a quality rating. The rating system used wasthat
specified by OAQPS for the preparation of AP-42 sections. The data were rated as follows:

A—Multiple tests performed on the s@ine source using sound methodology and reported in enough
detail for adequate vaidation. These tests d@not necessarily conform to the methodol ogy specifiedin
the EPA Reference Methods, although these methods were certainly used as a guide for the methodology
actually used.

B—Tests that were performed bgwndydol o@@; & |

adequate validation.

C—Tests that were based on an untested or new methodology or that lacked a significant amount
of background data.

D-Teststhat were based on a generally unacceptable method but may provide an order-of -

magnitude value for the source.
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The following criteria were used to evaluate source test reports for sound methodology and

adequate detail:

N
\
N h

2. Sampling procedures. The sampling procedures conformed to agenerally

operation. The manner in which the source was operated is well documented in the

was operating within typical parameters during the test.

acceptable metho, W If actual procedures deviated from accepted methods, the deviations are well

documented. W occurred, an evaluation was made of the extent to which such aternative

procedures could™fluer®®e the test results.

3. Sampling and pr data Adeguate sampling and process data are documented in the

report. Many variations c r unnoticed and without warning during testing. Such variations can
induce wide deviations i#sampl g results. If alarge spread between test results cannot be explained by

information contai ned in the test report, the data are suspect and were given alower rating.

4. Analysis and calculti e test reports contain original raw data sheets. The

nomenclature and equations used jgere compared to those (if any) specified by the EPA to establish
equivalency. The depth of review of the calculations was dictated by the reviewer's confidence in the
ability and conscientiousness of the test aiallei N turn was based on factors such as consistency of

results and compl eteness of other areas of thjfitest report.

3.3 EMISSION FACTOR QUALITY RATING SYSTEM

The quality of the emission factors op@ Wo is of the (gl & rate
the following general criteria:

A—Excellent: Developed only from A-rated test data taken from many randomly chosen facilities

ing

in the industry population. The source category is specific enough that variability within the source
category population may be minimized.

B—Above average: Developed only from A-rated test data from a reasonable number of facilities.

Although no specific biasis evident, it is not clear if the facilities tested represent a random sample of the
industry. Asinthe A-rating, the source category is specific enough so that variability within the source
category population may be minimized.
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C-Average: Developed only from A- and B-rated test data from a reasonable number of

facilities. Although no specific biasis evident, it is not clear if the facilities tested represent a random

sample 0 Qstry. Asin the A-rating, the source category is specific enough so that variability

within th d-ategory population may be minimized.

D-—Below average: The emission factor was developed only from A- and B-rated test datafrom a

small number of and there isreason to suspect that thesefacilities do not represent arandom
sample of theind here also may be evidence of variability within the source category population.

Limitations on th®use or"he emission factor are noted in the emission factor table.

E—Poor: The emi
suspect that the facilitiest

factor was devel oped from C- and D-rated test data, and there is reason to

0 not represent a random sample of theindustry. There also may be

evidence of variability urce category population. Limitations on the use of these factors are

always noted.

The use of these criteriai hat subjective and depends to an extent on the individual

reviewer.
REFERENCE FOR SECTION 3

1. Procedures for Preparing Emission Factiir Documents, EPA-454/R-95-015. U. S. Environmental
Protection Agency, Research Triangle ,NC, 27711, May 1997.
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4. POLLUTANT EMISSION FACTOR DEVELOPMENT

This section describes how the revised AP-42 section on coke manufacturing was devel oped.
First, des

of data setsfor thisrevison are presented, followed by discussions of how candidate

emission ere developed from the data. Finally, tables presenting proposed emission factors are

given. Wnee reliable plant-specific data are available, they should be used in lieu of the emission
factors.
4.1 EMISSION THE BY PRODUCT COKING PROCESS

Emissions from the coking process occur when coal is charged into the ovens and from door area
leaks, lid leaks, and offtake ks during the coking cycle after the oven is charged. Emissionsmay also
occur from infrequent em venting through a bypass or bleeder stack and from leaksin the
collecting main. These dhissioroints are subject to the coke oven NESHAP promulgated October 27,
1993 (40 CFR Part 63, Subpart L). Door area leaks include leaks from buckstays or from the brickwork
on the vertical face of the oven (i. leaks are counted as door arealeaks). Leaks may also occur
from brickwork or flue capson t ige of the battery. Thesetypes of leaks are uncommon on well-
maintained batteries and are not cjjvered by the NESHAP.

Emissions from leaks and chargi itive in nature and are difficult to capture and measure.
The rate of emissions depends on numerous gkctors, such as gap size, oven pressure, timeinto the coking
cycle, etc. Consequently, these leaks changdlin size, location, and duration throughout the coking cycle.

The measurement of these emissionsis further complicated by the condensation of tars in the coke oven
ugitiye coke gyen

gas on the surface of collection and sampli uip . Asaresult, egj
emissions have an inherent uncertainty bec f t ed dfffa avail abl gl iated
with attempts to capture and measure th ns

Most of the limited data available are for emissions of particulate matter (PM) and benzene

soluble organics (BSO), which hastraditionally been used as an indicator of the polycyclic organic
matter (POM) found in coke oven emissions. BSO provides a measure of the organic PM in the
emissions and is determined from emission samples by extracting the filterable and condensible
particulate catch with benzene, evaporating the benzene, and determining the amount of solids that was
extracted. BSO contains the tarry compounds that are recovered for the most part in the byproduct
recovery plant astar. BSO is acomponent of filterable and condensble PM. Sinceit is primarily

organic compounds, it is also included as VOC.
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The approach used in this report to develop emission factors relies primarily on measurements of

PM and BSO emissions and typical ratios of other pollutants of interest to BSO or PM. An effort is made
to provide emission estimates for poorly-controlled batteries, for batteries controlled to meet State

regul aiong prioNko the NESHAP ("pre-NESHAP"), and for batteries that are well-controlled (" post-
NESHAHR hieving the emission limits of the coke oven NESHAP (Subpart L). A "typicd"
Battery i

(ISed to devel op estimates in units of "Ib/ton of coal”, and a site-specific approach is also

presented as a way to improve the estimates.

Emisson esare also provided for combustion sacks, pushing, and quenching. The data
for those sources ®enera® include measurements of PM and other criteria pollutants. Emission factors
are generally unavailable for pushing and quenching when "green coke" (coal that isincompletely coked)
is pushed or when coke ov issions leak through damaged walls and escape through the combustion
stack.

Global warming gases. Methane, carbon dioxide, and nitrous oxide have been found to

contribute to overall global warmj of these compounds are present in coke oven gas, but limited

guantitative data suitablefor the t of emission factors are available.

Stratospheric ozone-depleting gases. Chlorofluorocarbons, hydrochlorofluorocarbons, carbon

tetrachloride, methyl chloroform, and hal been found to contribute to stratospheric ozone

depletion. No evidence that any of these corfgoounds exist in coke oven gasis available.

4.1.1 EMISSIONS FROM TOPSIDE AND DOORS

4.1.1.1 Review of Available Door and Top L ! OO I

Emission rates from door |eaks were measured durigl the 1970s from batteries with coke side

sheds. A few batteries have been equipped with a shed that coversthe side of the Battery where the coke
exits the oven during pushing ("coke side") with the primary purpose of capturing emissions from
pushing. Because the shed also covers all of the doors on the coke side of the battery, leaksfrom doors
are a so captured by the shed and routed to a control device (typically abaghouse). Consequently,
emission measurements made on the shed (prior to the control device) during periods when coke is not
being pushed represent the emissions from leaking doors under the shed. These datarepresent relatively
uncontrolled door leaks (up to 78 percent of the doors were observed to be leaking) that are applicableto

some batteries in the 1960s and 1970s prior to improved control as aresult of State, local, and Federal

4-2
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regulations. The high rate of percent leaking doorsis associated with very heavy door leaks and large
gap sizes; consequently, batteries that are currently well-controlled with much smaller door |eaks

(smaller gap sizes) are expected to have average leak rates lower than the range from the coke side shed

4.1.1.1.1 Referencel. Thisreport providesthe details of a coke side shed test sponsored by
EPA's Division 0 y Source Enforcement at Great Lakes Carbon in &. Louis, Missouri in April
1975. Isokinetic g (Method 5) was performed for PM emissions (front half and back half) during
periods that coke®as b pushed and during periodsthat coke was not being pushed. The purpose of
particulate sampling was to measure pushing emissions and to measure the emissions from leaking doors
under the shed. During pu cycles, four runswere performed over testing periods that ranged from
3.0t0 9.5 hours. During ing cycles, three runs were performed over testing periods that ranged
from 5to 8.5 hours. Filtfable aMl total PM emissions were reported for all tests. Since the testing
procedure, sampling conditions, and production rate were well documented, the pushing cycle filterable
particulate results are assigned an mg. However, since the door leak emissions were not measured
directly and were calculated by thidifteeence between two measurements, the emissions data for door
leaks are assigned a D rating. Thdgobserved level of door leak emission control (30 to 70% visibly
leaking) does not reflect the significant improvements made over the past 10 to 20 years. Although the
test data does not reflect current perform test does provide an order-of-magnitude estimate for

uncontrolled door |eak emissions.

4.1.1.1.2. Reference 2. Thistest report describes atest sponsored by EPA’s Division of

Stationary Source Enforcement performed g the cokegide shed at Bethl 's cgke plant |
Chesterton, Indianain March 1975. During perfor b 10
continuous emissions (filterable and tot yig pugfing o iongirom
door leaks were estimated from the difference between co ous emissions and pushing emissions.

Observations of door leaks under the shed showed that 27 to 69 percent of the doors were leaking. Since
the sampling methodol ogy and the production rate information were well documented, the pushing cycle
filterable particulate results are assigned an A rating. However, since the door |eak emissions were not
measured directly and were calculaed by the difference between two measurements, the emissions data
for door leaks are assigned a D rating. Although the test data does not reflect current performance, the

test does provide an order-of-magnitude estimate for uncontrolled door leak emissions.
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4.1.1.1.3 Reference 3. Thistest report provides the details of a coke side shed test sponsored by

EPA’ s Emissions Measurement Branch at Wisconsin Steel in May 1977. Testing was performed during

nonpush periods to measure emissions from door leaks. Isokinetic sampling by EPA Method 5 was

performe mine emissions of filterable PM, total PM, and BSO. The number of leaking doors
bd and ranged from 60 to 78 percent leaking. The sampling procedures were well
documented; Nowever the test is assigned a D rating because the number of door leaksis not

representative of current door leak control.

41114 ce 4. This document reports the results of coke side shed tests at an
unidentified plant®rom d®a supplied by the American Iron and Steel Institute. Threetests were
performed using Method WP50 during periods that coke was not pushed. The details of the test are not

known; consequently, the regfts are assigned a D rating.

Reference 4 alsolflerivesWilterable PM emisson factors from several test reports that were
generally unavailable for thisreview. The reported results included one test for coal crushing controlled
by a cyclone, three tests for unco coal preheaters, five references for preheaters controlled by
scrubbers, four tests for preheater Iled by wet ESP's, two tests of charging controlled by scrubbers

on larry cars, and one test (3 runsjfor coke handling controlled by a cyclone.

4.1.1.1.5 Reference5. Thistest cuments a coke side shed test conducted by EPA’s
Emissions Measurement Branch at Armco Silel, Houston, Texas in October 1979. A modified Method 5
sampling procedure was used to measure BS@®, and an integrated bag sample was withdrawn for analysis

of benzene by Method 110. In addition, door leaks were measured and ranged from 16 to 39 percent

leaking. Sampling and analytical procedurgsyvere welgdocumented. H er, {he test Its ar
assigned a D rating because they are not rep tat f Qe tyfMcal emissi ed With
door leaks.

4.1.1.1.6 Reference 6. Thisreport describes atheoretical (unvalidated) model that was
developed to evaluate potential emission reductions as the percent of doors leaking was reduced. The
analysis evaluated typical gap sizesin metd seals, the effect of oven pressure, sealing time, and other
factors. Major components of the analysis included a profile of oven pressure through the coking cycle,
the effect of pressure drop and gap sze on emissions, and the rel ationship that the percent leaking doors
isequal to the average door sealing time divided by the coking cycle (times 100 to convert to percent).
The primary value of this model is the prediction that reducing the percent leaking doors (PLD) to about
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10 percent results in an exponential reduction in emissions. The average door leak rate is predicted to be

proportional to PLD*®, and total emissons from the Battery are proportional to PLD?*®.

e MOoXR
10P

on arelatlvVely constant and low oven pressure, which isnot applicable for the first 5to 10 minutes after

predictions should he used with care because they are not applicable to reductions
(i.e., exponential reductions are not predicted below thislevel). The model is based

below 5t

charging (oven pressures are highest at thistime). The model applies only to self sealing by tar
condensation. It @ apply to techniques commonly used today to obtain low levels of door leaks,

such asthe appli T sodium silicate as a supplemental seal ant.

4.1.1.1.7 References 7 and 39. These reports describe aresearch study funded by the American
Iron and Steel Ingtitute (Al d the American Coke and Coal Chemicals Institute (ACCCI) in 1991.
The purpose of the study level op a method to capture and measure door leak emissions and to
collect additional data tolfharact®ize the leak rates. The test design for these studies was coordinated

with the US EPA Emissions Measurement Branch and the report states that an EPA observer was on site
during the testing. A shroud and qgesssmsn capture system were constructed and placed over aleaking
door to capture the leak and to rojligdita a sampling device. Door |leaks were characterized into broad
categories of leak size that rangedffrom "0" (no leak) to "4" (extraordinarily heavy leak), with most leaks
typically falling between 1 and 3. The categorization was performed visually by an observer stationed
outside the tracks for the push car. The gt on was performed before and after the emission
testing and sampling times of 15 minutes walused to minimize any changes in the visible emissions from
the oven. The EPA Method 5G was used fo ple collection, and the PM catch was extracted with
benzene to determine BSO content. The procedure used either a heated or an unheated probe followed

ilicagel gpr removal of mojgure. asal
vepetiPd that wo : le
ith lyur e fd th 1

sampler, and the study concluded that the Method 5G samglfg train performed better. For both the
heated and unheated probes, approximately 40 percent of the BSO condensed in the probe (all of the
BSO was in the probe for 5 of 21 sample runs). This suggests that BSO could also have collected on the

by a pair of filters and a glass impinger wi amplingw

performed using a modified PS-1 sampler as

volume. However, there were serious bignk

shroud or other parts of the collection system before the sampling point, which would bias the results
low. Background samplesfor both tests were collected near the inlet to the shroud. Because run times of
four to six hours wererequired for the NIOSH 5023 sampling cited in Reference 7, background sampling
was changed for the second test. As reported in Reference 39, the second test used a modified high
volume air sampler. It used the same type of filter and operated simultaneously as the Method 5G trains.

However, it operated at a sampling rate of about 300 liters per minute.
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The report in Reference 7 also made an uncharacteristically high blank correction that EPA

judged not to be an acceptable practice. The blank correction for the test is estimated at between 3.5 and

4.7 mg per sample portion. This blank correction resulted in weight losses for al of the back filters and

five of thlifront\
E, NEgy

meaningl €SS, This test as presented was assigned a D rating because of these anomalies. However, when

ters. These weight losses were carried though the calculations. With the high blank

correctiol e emission rates were reported, which makes the reported test results for small leaks

the emission rates are recal culated using zero for weight gains, the quality of the test report isimproved.

Since dl of the S cannot be recreated, the test is assigned a B rating.

In a contiMuatior™f the study, additional testing was performed (Reference 39) to address

guestions raised in the first test, such as capture efficiency, possible background interference,

quantification of blank lev d lower detection limits. The second test documented in Reference 39
focused on smdl leaks o the categories of 0.5, 1, and 2 (i.e., no leaks in the category of 3 and 4
were sampled). In additidn thr ples were collected during the period between pushing and charging

when the ovens were empty. Significant improvements were made as evidenced by lower blank levels,
proper calculation of sample porti mh weight gains and improved quantification of small leaks. This
test was assigned an A rating. H it isrecognized that there is the potential for underestimating
emissions due to the deposition ofgmaterial on the shroud or other parts of the collection system before
the sampling point. Additionally, the material deposited during runs of high emissions may be
revolatalized during runs with lower emi ggi eby creating a high bias during these tests.

4.1.1.1.8 Reference 8. Thistest repft describes an attempt to measure an artificially-created
leak on the Battery top. A vent pipe was placed in the charging lid, a leak was created, and the plume

formed gsing a modified rce A xv.;- Sampling
| 78 of swere gV g . Vit
i ith me on cm @ ft).

There were also problems with this test from the plugging e vent by tar and from other condensation

was captured and measured. Sampling w.

System to obtain a high sampling rate. In thi

narrow plume of 1to 2 meters(3to 6 f

problems early in the coking cycle. Testing was delayed until after the first hour of coking when oven
pressures had decreased and the plugging problem became less severe; consequently, the results are
probably not representative of the leaks from doors, lids, and offtakes that occur immediately after
charging when the oven pressures are highest. The results of this test showed an average BSO emission
rate of 0.021 kg/hour (range of 0.012 to 0.035 kg/hr) for the 1- to 2-meter plume and 0.0033 kg/hour
(range of 0.0017 to 0.0053 kg/hr) for the small wisp. In addition to collecting and analyzing seven
samples for BSO emissions, two samples were collected and analyzed for individual PAH compounds.

For the larger plume, the sum of the PAH compounds was comparable to the BSO emissions. For the
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smaller plume, the sum of the PAH compounds was 40% of the BSO emissions since only 14 of the 27

PAH compounds were measured. This testing used an untested or new methodol ogy and no testing was

performed during the first hour of coking; consequently, this test was assigned a D rating.

NESHAPTOr coke oven emissions. Inthis document, the emission test results from two coke side shed

Reference 9. Thisreport is the background information document used to support the

testsin which both BSO and percent leaking doors were measured (References 3 and 5) were combined

with the theoretig m discussed in Reference 6. The model and test results were used to estimate a

range of door |eclj"® ™ gTor well-controlled doors. This approach is theoretical and unvalidated;
consequently, the®e dtes of leak rates are assigned a D rating.
4.1.1.1.10 Referen

Clairton to EPA Region I

0. This memorandum provides additional data submitted by USX

composition of raw coke oven gas. These data were generated to
provide estimates of emi#ons oMvarious compounds when the raw coke oven gas is bypassed directly
through a bleeder stack and not sent to the byproduct plant for recovery of tar and other byproducts. The
composition of thisgas should beggmmsmto or the same as the raw coke oven gasthat leaks from doors,
lids, and offtakes. No informatio ailable on how these measurements and analyses were made;

consequently, theresults are assigijed a D rating.

4.1.1.1.11 Reference11. Thisd isareport from Bethlehem Steel that contains an
analysis of raw coke oven gas. Three differgit runs were performed by collecting coke oven gas samples
directly from the oven during the first hour gllcoking. The report contained extensive documentation of
the sampling and analytical methods used, calibration data, field data sheets, and laboratory data.

Hydrocarbons (one to four carbon atoms)

collectggl in glass samplingbom

analyzed by gas chromatograph/flameioniz r C/HID); benz
naphthalene, and hydrocarbons (over 5 ggrb er pled bydPPA
XAD-2 tubes) and analyzed by gas chromatograph/mass rometer (GC/MS); SO, was sampled and
analyzed by EPA Method 6; and other sulfur species were sampled in glass bombs and analyzed by gas
chromatograph/flame photometric detector (GC/FPD).

Resultswere presented in terms of concentration and Ib/hr of emissions for 1,000 standard cubic
feet per minute (scfm) of coke oven gas exhaust. The coking production rate was not given;
consequently, the results could not be directly used to calculate an emission factor. However, using the
value of 12,000 scf of coke oven gas from one ton of coal in Reference 10, the results can be converted to

crude estimates of emissionsin terms of coal usage.
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Some difficulties with this test include testing only during the first hour of coking (because the

raw coke oven gas composition varies with the time into the coking cycle) and the lack of production/gas
generation data. Many of the POM compounds known to be in coke oven emissions were not detected.
Based onjghe reXllts for benzene and assuming 12,000 scf of gas per ton of coal, benzene was generated
at arated

on. However, the yidd of benzenefrom coking istypically in the range of 14 to

23 Ib/ton COAI. There was no discussion of proceduresto collect tar or other compounds that may have
condensed in the sampling equipment. Thistest isassigned a D rating because of the lack of data on the
rates of coal usag W S generation and its representation of only a part of the coking cycle.

4.1.1.1.1MRefe

emissonsduring atest at J& L Steel, Pittsburgh in 1973. Six emission points on the charging car were

ce 12. This document reports an attempt to collect and measure charging

enclosed to collect emissio d to route them to a stack. Emissions were measured with a specialized
sampling train containing ack probe followed by a heated cyclone and filter followed by a heated
line to a condensate trapMThe trdn was similar to a Method 5 train except the sampling flow rate and
time permitted a much smaller sample volume than that recommended by Method 5. The six emission
points were sampled over 3.5 min he charging period. Filterable PM was reported as 815 grams

per charge. For atypical coal ch 6.7 tons, thetest yields an emission factor of 0.11 Ib/ton.

4.1.1.1.13 Reference 13. This paper providesadditional detals for the test for BSO that is
documented in Reference 12. Thefilter as found to be 57 percent BSO, and the impinger
catch, which was approximately equal to thefilterable PM, was 60 percent BSO. Consequently, about
60 percent of the total PM was found to be , or the total BSO was about 1.2 times the filterable PM.

There were many difficulties enco ed in thistest due to the fugitive pa argi
emissions and attempting to sample while m@imaini ndgmal fhanging sg P e cliirging
period was not sampled (the charging cagw ovell t@rep Q¥ lids), ' b aptled,

condensation of tar occurred in the collection equipment, here was no indication of whether steam

aspiration was used on the oven being charged. Consequently, the test results may understate the

emissions from an uncontrolled charge. A rating of D is assigned to thistest.

Reference 4 reports tests performed at Bethlehem Steel’ s Burns Harbor plant for charging. The
control system included a scrubber, and sampling was performed before and after scrubbing.
Uncontrolled emissions of filterable PM were reported as 0.52 Ib/ton. Thistest did not include emissions
from the chuck door during leveling or from the cod hoppers after emptying. Specific details of the tests

were not available, and these data were assigned a D rating.

4-8
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Reference 4 also reported datathat was judged technically outdated because measurements were

made based on deposition on greased plates. A range of 0.1 to 2.4 Ib/ton was reported with an average of
1.5 Ib/ton.

controlled’ Charging. Observations and opacity data indicate that the nature of charging emissions

changes and opacity decreases when there are less than 30 seconds of emissions per charge.

predicts 13to 75 or charge when emissions are in the range of 25 to 30 seconds per charge (pre-
NESHAP leves) and 2 to 8 g BSO/chargefor about 10 seconds of emissions (post-NESHAP levd).

4.1.1.1.14 Referey A This document is a technical note to the coke oven NESHAP docket
that documents informati®n on tM frequency of bypassing coke oven gas. Only limited data are available
for the frequency of these venting episodes, and most of the information was obtained from the
Allegheny County Bureau of Air mn Control. Most batteries appear to bypass coke oven gas
intermittently throughout the year ring a catastrophic failure, the bypass may last several hours.
For example, one large coke planigad 12 venting episodes from June 1987 to January 1989 that lasted a
total of 38 hours. The length of each venting episode ranged from 15 minutesto 7 hours. At another
plant, venting ranged from 10 seconds t aaites with an average of 2 hours of venting per year. At a
third plant, venting time ranged from 2 minujs to 9 hours with an average of 6 hours of venting per year.
This plant also had an exhauster failure that quired five batteries to be vented to the atmosphere for

17 hours. These dataindicate that the average Battery was vented for about 4 hours per year, neglecting

catastrophic failures. Depending on the fr ncy of ggtastrophic failureg these events cauld contribute
significantly to the annual average emission m colfff oven gas, : HRPfor
coke oven emissions requires that thesegmi S O f ich sign % <Tolg [0

organic compounds and hydrogen sulfide.

4.1.1.1.15 Reference 15. This document is a paper that describes how an emissionsinventory
was developed for coke batteries in Allegheny County, Pennsylvania. One source of emissions not
discussed elsewhere is "soaking." Soaking is described asa routine operation in which the oven istaken
off of the gas collecting main for the last 1.5 hours of the 18-hr coking cycle. During thistime, offtakes
are opened to the atmosphere to vent residual gas and relieve oven pressure. The coke oven gasthatis
generated during soaking is believed to be primarily hydrogen and methane. The paper assumes that PM
emissons are 5 percent of that estimated for pushing, which is 1.2 Ib/push for soaking. ThePM is
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assumed to be entirely PM less than 10 microns in aerodynamic diameter (PM-10) because it is either

condensible or comes from combustion of raw coke oven gas. Estimates of emissons of other pallutants

are based on ratios to PM derived from pushing. The paper acknowledges that no work has been done on
soakig emissions, and thisis a controversia issue with coke plant operators. Consequently,
DN estjghating approach is assigned a D rating.

Reference 15 also describes emissions from decarbonizing, which occurs after the oven is pushed
and before thedo
& bon monoxide (CO) by heating the open oven. An estimated 102 kg of carbon is

measurin

this emis

ging lids, and offtake caps are replaced. Carbon that has built upin the oven is

removed primaril
removed from a t¥icd Men, and Reference 15 assumes that it is converted to CO because of the low
quality of the off gas and poor combustion conditions. This assumption yields an estimated 238 kg of

CO per oven decarbonized.

4.1.1.1.16 Refed¥hce 16MThis paper summarizes NO,, VOC, SO,, and CO measurements at
several steel plants. Summaries of emissions for several steel plant processes are given, including coke
underfiring stacks and coke pushi underfiring stacks, SO, emissions are given for 6 plants, NO,
emissions for 14 plants, VOC emijisi or 12 plants, and CO emissions for 6 plants. Coke pushing
emissions are given for the same fljur criteria pollutants at three plants. These emissions are presented

only as summaries of test data, with no process or test descriptions.

A rating of D is assigned to these rejiirted measurements because of the lack of supporting

information.

4.1.1.1.17 Reference 17. Thisso categor eport summariz
operations of coal crushing, coal preheatl ng, g, jJoor leaks,
combustion stacks, and coke handling. factorsgffe su

wet cod charging and uncontrolled combustlon gdacks. C monoxide, volatile organic, and ammonia
emission factors are given for uncontrolled wet coal charging, uncontrolled door leaks, and uncontrolled
pushing. Nitrogen oxide emission factors are given for uncontrolled wet coal charging and for
uncontrolled door leaks. Size specific PM emission factors are presented for uncontrolled coal
preheating and preheating controlled by venturi scrubber, staged (sequential) coal charging, uncontrolled
pushing and pushing controlled by venturi scrubber or mobile scrubber car, uncontrolled combustion
stacks, and uncontrolled quenching (dirty water and clean water) and quenching controlled by baffles

with either clean or dirty water. All PM test data used for these emission factors come from tests
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performed in 1982 or earlier; most are prior to 1980. The remaining emission factors are derived from

pre-1970 documents that are not test reports.

emission factor ratings given in the source category report rangefrom A to E (most are

C or lowdl), theyliire no longer appropriate for batteries operating under NESHAP rules. A ratingof Eis

ce 18. Thisreport compares quench tower PM emissions tests from four
plants. Testing using a modified Method 5 procedure in which a cyclone was placed ahead of
the filter to remo™e wateM™dropl ets, vel ocity measurements were made continuously to account for rapidly
changing exhaust flow, and conventional traverse testing was replaced by repeated testing during several
guenches. The sitestested iguded U.S. Steel, Lorain Works; Dofasco (Dominion Foundry and Steel
Company), Hamilton, Ont .S. Steel, Gary Works No. 5 tower; and U.S. Steel, Gary Works, No. 3
tower. The Lorain towedlliffere®from the othersin being taller (120 ft vs. 37 to 107 ft), quenching green
coke, using a quenching method that injected water deeply into the coke bed (this method was also used
at Gary WorksNo. 3), having hig e velocity, and having missing baffles. Thesefactorsall tend to
increase PM emissions. Testing f the sites was done with clean quench water (about

500 milligrams per liter of total difgsolved solids [mg/L TDS] or less) and dirty water (about 1,200 mg/L
TDS or more). The modified Method 5 data are reported as:  cyclone with nozze, front half without
cyclone, front half total [filterable emissi k half [condensible emissions], and full train [total
emissons]. The authors compare emissions Itsfrom the four plants and attempt to correlate

emissions with quench water cleanliness.

A rating of Cwas assigned to the extracteg from this report ey were obtgined with a
modified test method and no process data w y OO

4.1.1.1.19 Reference 19. Thisemission test (Proj 0. 50.50) was performed at the United
States Steel's (USS) Clairton Works by Air Pollution Technology, Inc. (APT) in cooperation with United
States Steel Corporation (USSC) and Envirotech Corporation (EVT). The compliance test results
presented in this report are for tests completed on December 5, 6, 13, and 14, 1984. Theresults of a
precompliance test, which was completed on October 19, 21, 23 and 24 was run under similar operating
conditions, are also presented in this report. The emissions test included PM emissions. The source for
the test was the EVT Hooded Quench Car No. 104 (HQC) operating on the No. 20 coke batteries|ocated
at the USSC's Clairton Cokeworks.
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Particulate matter emission tests were conducted using EPA Method 5 modified with two

impinger trainsin parallel to accommodate the high sample flow rate required to collect a sample volume
greater than 30 dry standard cubic feet (dscf). Four pre-compliance and three compliance test were
ormal coking conditions. One compliancetest (Run number 7.2 in Table 4-12) was

pset coking conditions that resulted from an outage caused by a mechanical

Achievable Emission Rate (LAER) standard. The applicable LAER emissions gandards for PM isless

A rating & C we®assigned to the PM tests performed on the HQC. Process descriptions were

than or equal to O ds per ton of coke pushed.

provided and the data were presented with adequate detail. Actual field data with pertinent operating
conditions were provided. manner in which the source was operated is well documented in the
report. However, the rep sthat the source may not have been operating within typical parameters
during the test. During tille PM emission compliance testing the test car attached to the HQC
system, created additional pressure drop to the system which decreasesthe gas flow rate and the ability
of the HQC system to capture fugp issions. It is stated in the report that opacity observations with
the test car disconnected were perfi jn the compliance test protocol and will improve the visible
emissions performance. Althougifhe visible emissions readings (Appendix C) are not available, the
report does not provide additional statements concerning high particulate or opacity readings except for

test 7.2 which was conducted during up: i ONs.

4.1.1.1.20 Reference 20. This emisgon test was performed at the USS's Clairton Works by Air
Pollution Technology, Inc. (APT) in cooperation with USSC and EVT. The compliancetest rexults

presented in this report are for tests compl on July g4, 25 and 26, 1985 The apissigpg test ingluded
PM emissions. The source for the test wast VT Qu¥nch Car N ‘ rati gy on
the No. 20 coke batteries |ocated at the | aioll Colgorks.

Particulate matter emission tests were conducted using EPA Method 5 modified with two

impinger trainsin parallel to accommodate the high sample flowrate required to coll ect a sample volume
greater than 30 dscf. Three compliance test were conducted during normal coking conditions. Battery 20
is considered a new source and is subject to the LAER standard. The applicable LAER emissions
standards for PM is less than or equal to 0.04 pounds per ton of coke pushed. The average PM mass
emisson ratewas 0.015 Ib/ton of coke for the three compliancetests. In addition, back-half filterable

and soluble particul ate emissions are presented in Appendix E (Data Reduction). Theseemissons are
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assumed to be comparable to the i norgani ¢ condensibl e portion of EPA Method 202. The average

inorganic condensible particul ate emission rate was 0.12 |b/ton of coke for the three compliance tests.

pressure drop to tMe syst®n which decreases the gas flow rate and the ability of the HQC system to

capture fugitiveemissions. It is stated in the report that opacity observations with the test car

additional statements coerningWigh particulate or opacity readings.

4.1.1.1.21 Reference 21. g ission test was performed a the USS's Clairton Works by APT
in cooperation with USSC and E compliance test results presented in this report are for tests
completed on October 9 and 10, 5. The emissionstest included PM mass emissions. The source for
the test was the EVT Hooded Quench Car No. 106 (HQC) operating on the Nos. 7, 8 and 9 coke batteries
located at the USSC's Clairton Cokewor

Particulate matter emission tests werfl conducted using EPA Method 5 modified with two

impinger trainsin parallel to accommodate the high sample flowrate required to coll ect a sample volume

greater than 30 dscf. Three compliancet ere condgicted while the cgpyyas regeiving gnd trangporting
coke from the Nos. 7, 8 and 9 coke batteries. areconsiger @@ & an@are
subject tothe LAER standard. The appcablpRA ' stand for | 3 or daual to

0.04 pounds per ton of coke pushed. The average PM emiggn rate was 0.012 |b/ton of coke for the

three compliance tests. 1n addition, back-half filterable and soluble particul ate emissions are presented
in Appendix E (Data Reduction). These emissions are assumed to be comparable to the inorganic
condensible portion of EPA Method 202. The average inorganic condensible particul ate emission rate

was 0.17 Ib/ton of coke for the three compliance tests.

A rating of C was assigned to the filterable particul ate tests performed on the HQC. A rating of
D was assigned to the inorganic condensible particul ate tests. Process descriptions were provided and

the datawere presented with adequate detail. Actud field data with pertinent operating conditions were
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provided. The manner in which the source was operated is well documented in the report. However, the

report infers that the source may not have been operating within typical parameters during the test.
During the PM emission compliance testing the test car attached to the HQC system, created additional

pressure { e system which decreases the gas flow rate and the ability of the HQC system to

capture f issions. It isstated in the report that opacity observations with the test car
disconneCted were permitted in the compliance test protocol and will improve the visible emissions
performance. Although the visible emissions readings are not available, the report does not provide

additional statem erning high particulate or opacity readings.

4.1.1.1.28 Refef®ce 22. This PM emission test was a compliance demonstration of the
baghouse which controls the pushing emissions from the B-Battery operated by USSC's Clairton Coke
and Coal Chemical Works, giirton, Pennsylvania. The demongtration was performed by the Air Quality

Engineering Division (A eystone Environmental Resources, Inc., on March 12 and 13, 1990.

Particulate matter sampling was performed in accordance with EPA Stationary Source Sampling
Methods 1 through 5, and Metho Ifate. The results of the testing showed that the PM emissions
rate was 3.799 Ib of particles per e dlowable LAER is3.877 Ib/hr based on a LAER standard of
0.04 Ib/ton of coke pushed. A bagpouse controls the emissions that result from the pushing operations
from the ovens of B-Battery. The purpose of this testing wasto measure the PM emissions rate from the
exhaust of the baghouse and compare th emissionsrate to the allowable emissions rate. A
singletest run of 12 of the 14 stacks of the mgpdule pulsejet unit baghouse were sampled. There were

several power outages during the first haf offghese test, however, the total sampling time was 2 hours.

A rating of A was assigned to the PM_ tests pergormed on the b Se.
were provided and the data were presented ad e Qtail for data val i
with pertinent operating conditions werggor . sul emissi g werd

and were reported with enough detail for adequate validati

Drocess descriptigns

d ghta
Mdihod 6

4.1.1.1.23. Reference 181. Thistest report describes atest sponsored by EPA’s Office of
Research and Development Industrial Environmental Research Laboratory. The test was performed on
coke oven number 41, Battery A at the Republic Steel Corporation plant in Y oungstown, Ohio. The test
program iswell documented, however not all sample fractions were analyzed for individual compounds
and the interpretation of the datato arrive at reasonable emissions estimates is difficult. Asaresult the

particulate emissions data are rated B with the compound specific datarated D.
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During thistest, the door emissionsfor two almost complete coking cycles (13 and 16 hours)

were captured using a sealed enclosure that covered the door areawith corrugated metal. To cool the

door to normal operating conditions, a compressor supplied between 14.5 and 41 scfm of clean air

through jameter pipe that dlowed air to blow upward from the base of the enclosure. This
cooling
was operaled 10 maintain a zero gage pressure within the door enclosure to prevent leakage into or out of
the enclosure. The gases removed from the enclosure were measured so that the coke oven door leakage
could be calculat eport indicates that gasflows for the second test run were morereliable than
thefirst run. For nd run coke oven door |eakage seventeen minutes after charging were measured
at 58 scfm. From®three Msurs after charging to the end of the coking cycle, the coke oven door leakage
was reduced to between 25 and 32 scfm. However, gas analyses of samples obtained during the test for
light hydrocarbon and inorgfl¢ components contained between 15.9% and 19.5% oxygen. Asindicated
in the report, this suggest A ge door leakage may have been much less than gas flows indicate.
Although avariety of analyses were performed on the collected particul ate and gaseous samples,
only the particulate mass emissio are suitable for emissions factor development. The report notes
that cooler surfaces of the enclo uctwork had a coating of black tarry material that varied with
location. Although the report dodnot attribute the quantity of deposits to the temperature of the
enclosure surface, the report notes that the coating was progressively heavier from the beginning to the
end of the ductwork. The report notes th perature drop from the hood exit to the particul ate
sampler was lessthan 200°F and the filter tef@perature was between 180°F and 225°F. In addition, the
report notes that there was a tar film on the i @ide surfaces of ductwork and tubing downstream of the
filter. While the deposition on the ductwork and high filter temperatures may have introduced alow bias

to the particulate emissions, the biasis pro

were measured. The average filterable parti To, 3§

the first run and 195.1 mg/min (0.012 k ryhese issiCR ratgh

to the combined (visible, bench visible and non-visible) d issions rate of 0.008 kg/hr for BSO
recommended for pre-NESHAP control levels. Additionally, the initial emission rates of 500 mg/min
(0.07 Ib/hr) for the first run and 12000 mg/min (0.13 Ib/hr) compare very favorably with the average

emission rate for door emissions that received a grade 3 in references 7 and 39.

The final particulate samples for both of the runs have lower emission rates than the no visible
leak ratesin reference 7 and 39. However, the emission rates for the final four hours of coking do
compare favorably to the no visible leak ratesin reference 7 and 39. Thelast four hours of thefirst run

had an emission rate of 0.5 mg/min (0.0007 Ib/hr). The last four hours of the second run had an emission
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rate of 14.0 mg/min (0.019 Ib/hr). One possible explanation is that the average filter temperature for the

tests documented in this report averaged 208°F compared to the filter temperatures of between 60°F and
110°F for the testsreported in references 7aand 7b. Anindication of the effect of the higher filter

with vapor pressuresfrom Anthracene to Coronene (including al'so Fluoranthene, Pyrene, Chrysene,
Benzo fluoranth 0 pyrenes, Benzo perylene and others) that had a total emission rate of 151
mg/hr. The abso ple measured compounds with vapor pressures from Indene to Crysene
(including also N®phthal®e, Methyl naphthalene, Acenaphthalene, Anthracene, Fluoranthene, Pyrene
and others) that had atotal emission rate of 983 mg/hr. Although the more volatile compounds such as

Indene, Naphthalene and M I naphthalene may pass through afilter at 100°F, the emission rate for

compounds lessvolatile t hyl naphthalene was 333 mg/hr. As aresult, if the filter temperature for

this test were similar to filter peratures used in references 7a and 7b, the emisson rates for the
final filter samples would compare more favorably with the emission rate for doors that had no visible

|eaks.

Figure 4 in the report is ajraphical presentation of the particulate emission rates for these two
runs. Theindividual data are connected by a curve that is asymptotic with the ordinate and abscissa
The data for each particulate filter used g runs were transferred to a spreadsheet program and
graphed. Within the spreadsheet program, tig data for the two runs most closdy approximated an
exponential curve with an exponential const@it of approximately -0.46. Figure 4-1 presents the datafor
each particulate filter for each run, the best fit curve determined by the spreadsheet program and the
eguations for the best fit curve for each ru

4.1.1.1.24. Reference 182, ThlgLJeI EZSVQ Rl
Environmental Engineering Division, under contract with 's Emission Measurement Branch during
the week of July 30 through August 6, 1978. The test was conducted at a battery of coke ovensat U.S.
Steel's Clairton, Pennsylvaniaplant. The purpose of this sampling wastwo-fold: 1) to provide data
associated with emissions of polycyclic organic matter from topside leaks and 2) to verify that a
reduction in visible topside emissionswould result in an emissions reduction of polycyclic organic
materia. Sampling was conducted in order to determine the emission rate (mg/min) of pollutants from a
simulated coke oven topside leak; two different size leaks were tested. The leaks were simulated by

modifying an oven port lid to include a vent tube which utilized a ball valvefor controlling the leak rate.

Samples were collected by placing the nozzle of the sampling train probe directly above the vent tube.
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Pollution emission rates were determined for Benzene Soluble Organics (BSO), Polycyclic Organic

Matter (POM), and Benz-a-Pyrene (BaP); determination of a Benzene emission rate was attempted but
was not successful. During the testing , seven samples of BSO/POM were taken from the simulated oven
leaks on

(approxi
plume).

umber 1. During each run the simulated leak was adjusted to give either alarge leak
ree to sx-foot visble plume) or a small leak (approximately aone-foot visible
Saitpling was begun between the first and second hours of the 19 hour coking cycle. Separate
sampling trains were used for the BSO and the POM/BaP sampling. In order to obtain comparable

BSO/POM data, nozzle was used so that both trai ns could simultaneously sample the same
leak. The sampli were adjusted 0 that approximately half of the leak went to each train. The
BSO fraction w rough a dry impinger into afilter at 125°F. The filter and first impinger

contents were extracted with benzene; the extract was dried and the BSO determined gravimetrically.
The POM/BaP fraction wasgllected on afilter at 125°F and a solid adsorbent resin (XAD-2) which
were both extracted with e chloride (MeCl). POM andysis was conducted on a Gas

Chromatograph/Mass (GC/MS). The BaP analysis was conducted by thin layer
chromatography/fluorescence. Although the documentation in the test report is adequate, the report is
rated B since the leaks were artifig erated and the test duration were short. The information
obtained is not useable to estimat emass emissons for doors, lids or offtakes for the entire

coking cycle. However, the emisfons measured assisted in the devel opment of a emissions estimation
model described in reference 6 and 9. In addition, the test report contains information on the POM
components of BSO. Thisinformation i in Table 4-8.

4.1.1.1.25. Reference 183, Thisis tember 22, 2000 e-mail message and attachments from
David Ailor of the American Iron and Steel Institute (AISI)/American Coal and Coke Chemicals Institute

(ACCCI) Coke Oven Environmenta Task Egrce (COEF) on COETF's Z2PAH Egtimategio Maryin
[ itional
) e CORETF on

Branscome of Research Triangle Institute.
EPA's Draft Persistent Bioaccumulative and Toxic (PBT) onal Action Plan for Benzo(a)pyrene. The

e-mail included an attached table ("BAP082~1.doc") which summarized the results of the analyses for

I in rgfponse to
information on the speciation of the sevga P, u [ ay 22400mmd

the seven PAHs. The e-mail stated that the information on the table were based in part on a speciation of
estimated coke oven benzene-soluble organic (BSO) emissions, using crude coal tar analytical data
previously generated by the ACCCI to develop "Minimum Generic Language for Crude Coal Tar
Material Safety Data Sheets" ("Crude Coal Tar MSDS Project”). The e-mail further stated that for the
MSDS project, 12 plants submitted samples of crude coa tar to acommon laboratory for quantitative
analysis of six volatile and 27 semi-volatile chemical constituents, including each of the seven PAHs
addressed in the EPA study, aswdl as additiond PAHs. The information presented in table atached to
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the e-mail is presented in Table 4-9. The datawas rated D since the e-mail does not provide information

on the analytical method used to determine the PAH concentrations, internal laboratory QA information,
the results for individud samples, the methods the samples were obtained nor information on the

Iiedthesamples.

facilities

4.TTT.26. Reference 205. Thisis akeynote address presented at the 2™ International
Cokemaking Congress organized by the Institute of Materials and held in London on September 28 - 30,
1992. The paper uropean research and devel opment work to control air and water pollution in
the cokemaking i . Figure 1 in the paper presents the results of work carried out by BCRA

(formerly British®arbo ion Research Association) to sample door leakage emissions. In thiswork, a
specialy designed hood was used to capture particulate and sulfide emissions and odor. The paper

A
BCRAAgrades 0, 1, 2 and 3 were presented. For particulate, the emissions

correlating with BCRA grades 0, 1, 2 and 3 were 0.6 mg/sec (0.005Ib/hr), 2 mg/sec (0.016 Ib/hr), 50
mg/sec (0.4 Ib/hr) and 250 mg/ hr) respectively. The report does not present detailed

indicates that very useful ¢ ations were established between the emission of odor, particulate and

appearance of the smoke |leakage as assessed by the BCRA method.

V2,

hydrogen sulfide and the

Emissions information fd

information on the method used t e the door emissions nor does it provide detailed information on
the particul ate test method used. Jgurthermore, the results of individual emission tests (if performed) for
each leak grade are not presented. As aresult, the report is assigned a D rating. Because of the
subjectivity of the BCRA grades and the g differencesin the emission test methodologies, it is
difficult to attribute a direct correlation bet this data and the data contained in References 7, 39 and
181. Except for the BCRA grade of O (no vifgble emissions) the emissions presented in thisreport are
greater than the emissions presented in References 7, 39 or 181. The emissions presented for BCRA

in Refergace 181 near the campletigg of thecokinggycle
ep in fEferences O

t
4.1.1.2 Development of Candidate Emission Factors for Leggs and Charging

grade 0 are between the emissions quantifi

and are slightly lower than the average parti

The emission data for uncontrolled or poorly controlled door leaks are givenin Table 4-1. The
results from References 1 through 4 are averaged to generate an emission factor of 0.5 |b/ton
(0.25 kg/Mg) of coal charged for filterable PM. Door leaks controlled at the pre-NESHAP level are also
givenin Table 4-1 in terms of coke pushed. The ratios of BSO:filterable PM (1.1) and condensible:
filterable PM (0.6) were taken from Reference 3.
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As door leak control has improved over the past 20 years, observations and theoretical models

suggest that the nature of the leaks have changed from large leaks (with occasional door leak fires) to

much smaller leaks. Reference 5 has a higher leak rate than that reported in Reference 3 athough

due to differences in collecting main pressure, type of cod, or the coking cycle (e.g., 30 hoursin
Reference 3 and @ in Reference5). A theoretical exponentia model was developed in

Reference 6 to el e from the data presented in References 3 and 5 and used in Reference 9 to

estimate emissior™ from®oke oven doors at improved performance levels. This exponential model
results in a predicted range of 0.02 to 0.26 Ib/hr (0.01 to 0.12 kg/hr) for 10 percent leaking doors. The
midrange of these predicted fission rates is 0.14 Ib/hr (0.063 kg/hr) and is the value recommended for

doors controlled to the pr AP levels.

Door leak data from References 7 and 39 are given in Table 4-3. Because the calculaionsin
both reports did not follow stand ices, the data for all leaks wererecalculated for these tests.
This recalculation had the most the Category 0, 0.5 and 1 leaks from Reference 7 because of
the high blank corrections, the usqgof negative numbers in calculations and an inappropriate method for
determining the minimum detectible weights. The use of solvents with lower solids and the negative
numbers problem was corrected in the test reported in Reference 39. The Category 4 results
for BSO (0.49 Ib/hr) are in the same range ag@hose reported in References 3 and 5 for heavy,

uncontrolled door leaks but are not represeniitive of the current leve of emission control. The BSO

tively.

results for the smallest leaks (Categories 0.5 and 1) were not statistically different and averaged 0.023
gglhe visble size
ies @ and 3,

and 0.026 Ib/hr (0.011 and 0.012 kg/hr) r e BSO emissionggte increased
| l¥h\O0.0ZP and 0.05 oR@Bteqd
eg comp ver g h th

of the leak increased with averages of 0.061
midrange values predicted by the exponential model in R ce 9, which estimated rates of 0.14 Ib/hr

respectively. The average emission rategor

(0.063 kg/hr) for an average of 10 percent leaking doors. Thisimpliesthat at |east one door would be
visibly leaking at about the Category 4 level. At the NESHAP performancelevel, it is expected that the
visible door leaks would be dominated by Category 0.5 and 1 |eaks with some Category 2 leaks and afew
Category 3leaks. The available datafor Categories 0.5 through 3 leaks are dominated by the 18
Category 0.5 and 1 tests with only 5 Category 2 tests and 3 Category 3 tests. The run by run average leak
rate for Categories 0.5 through 3 in Table 4-3 is 0.041 Ib/hr (0.019 kg/hr), which is very close to the
model prediction of 0.05 Ib/hr (0.023 kg/hr) for an average of 5 percent leaking doors and is the value
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recommended for well-controlled doors with emissions visible from the yard as measured by

EPA Method 303.

ere 3
d doc

exponentia model is not applicable for levels below 5 percent leaking doors becauseit does not account

several reasons for not applying the exponential model results from the NESHAP

backgrou ent for percent leaking doors less than 10 percent in this analysis. First, the

for the higher oven pressures in the first five to 10 minutes after charging. In addition, the model does

not account for e

feet distance). L4

that are visible from the bench (3to 15 feet distance) but not the yard (50to 75
R © model isbased on the self-sealing mechanism, and many batteries are now
using improved d®or seaMdesigns and/or sodium silicate as a supplemental sealant to reduce the number
of leaking doors. The improved performance of the newer door seal designs and the use of the sealant
are not accounted for by th del and does not relate to the calculations of sealing time (due to tar
condensation) that the mol . Heavy door leaks, which should be uncommon under the NESHAP,
would have ahigher emidEion raMthan 0.06 Ib/hr (0.027 kg/hr), and doors with only small wisps of
emissions would have alower rate. The datafrom References 7 and 39 provides additional support in
that even the smallest visible |eakyp@ egories 0.5 and 1) have higher emission rates than would be
predicted by the exponential mod y low levels of percent leaking doors. Consequently, the use
of the exponential model predictidg for levels below 5 percent leaking doors would result in a significant

underestimate of emissions.

Asimplied above, EPA Method 303jJoes not identify all of the doors that have visible emissions.
A subset of the data from References 7 and 3@ can be used to quantify emissions from doors that are
visibly leaking when observed from the bench but are not counted as visibly leaking by EPA Method
303. EPA Method 303 includes an adjust of 6% fgr doors observed gther thgn the

yard. Asaresult there may be 7 to 8 doors

y gff62 ovens i X t wdild be
visible from the bench that would not begco
from the bench but not the yard are assigned an emission rgjgfof 0.023 Ib/hr (0.011 kg/hr). Thisisthe
average emission rate of doors with the lowest (0.5) graded visible emissions. This grade level
represents visible emissions that are barely perceptible and may be missed during EPA Method 303
observations. Given that the measured emissions from the lowest two graded visible emissions were not
statistically different, it is plausi ble that emissions that are only visible from the bench would also have

comparable emissions.

Data from References 7, 39, 181 and 205 suggest that emissions may exist when there are no

visible emissions even from the bench. There are plausible reasons why emissions may exist when there
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are no visible emissions from doors during normal operations. Datafrom Reference 39 documented

detectible levels of emissions from doors on ovens that were empty. These measured emissions were
about three times lower than the smallest visible leak class and were at least five times higher than the

backgroud BSQesults. The measured emissions from the empty ovens shown in the report ranged
from 0.0(g to 0.6 Ib BSO/h (0.0026 to 0.007 kg BSO/h). The above emissions are based upon a limit
M0l three times the average blank value. However, the Emission Measurement Center (EMC)
guidance on limits of detection and quantification (http://www.epa.gov/ttn/femc/facts.html#l ab) indicates
that the limit of d S generally based upon a value of three timesthe standard deviation of the
blank value. Wh riteriais used, only the middle value is changed from 0.007 b BSO/h to 0.005
Ib BSO/h. At the®etecti®n limit, there is a 99.9% probability that the value could be between zero and
twice the value, a 99% probability that the value could be between 22% of the value and 1.5 times the
value and a 90% probability
The EMC guidance alsoi

are considered to be bel

the value could be between 0.57 of the value and 1.4 times the value

that values|ess than ten timesthe standard deviation of the blank value
the liMit of quantification. At the limit of quantification, thereisa99.9%
probability that the measured value is between 69% and 130% of the actual value, a 99% probability that
the measured value is between 77| 20% of the actual value and a 90% probability that the
measured value is between 87% 0% of the actual value. Based upon the reported values, two of
the three samples were between tifg limit of detection and the limit of quantification. Asaresult, the
uncertainty of the measured emissions isgreater than those typically used to quantify a sources

emissions. In addition, some of the repo are questionable. The probe catch for run 2 and the

second filter catch for run 6 may be anomali@ when compared to all other runs. The value reported for

the probe catch for run 2 appears to be a typ@@raphical error in that the value is an order of magnitude

higher that the other two runs. The second filter catch for run 6 has the highest weight gain of all the

ve the minimum detection limit. omal ous
beglfeen the defi#q 3
y/n iblel p 0 vallies

included is 0.009 Ib/hr (0.004 kg/hr) but with these two v excluded is0.005 Ib/hr (0.002 kg/hr). The

average emission rate for empty/no visible leak ovens with the two values excluded is assigned to ovens

second filters although thisis only slightly

values are excluded, all three tests of empty

guantification limit. The average emissign r.

with no visible emissions. Because these emission rates are based on test data that are somewhat above
the detection limit but are substantially below the quantification limit the uncertainty associaed with the
resulting emission factor is greater than most source test based emission factors. Quantitatively the
uncertanties are closest to dataat the limit of detection. While there may be a higher than typical
uncertainty in the dataavailable for quantifying the emissions, there is ample evidence from three
independent sources that emissions from doors exist through most if not all of the coking cycle.

Therefore, afootnote will be included in the emission factor that indicatesthat while thereis ample
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evidence that emissions occur from doors during the most if not all of the coking cycle thereis a higher

than typical degree of uncertainty associated with the non-visibly and bench visible leaking door portions

of the emission factor.

isasigniffCant amount of uncertainty in the estimate. The uncontrolled emission factor is based upon

tests of two batteries with significantly different performance and with emission ratesthat are not

consistent with t vevisud performance. The pre-NESHAP and NESHAP emisson factors are
based upon more is more consistent, there is till asignificant amount of uncertainty. For the
EPA Method 303%isibl s portion of the emission factor, there are no data available on the

distribution of sizes among door leaks, which probably include both small and large leaks. For leaks that
are visible from the bench b

e not

ot the yard, there is some uncertainty that this class of leaks are

sured emissions from the lowest grade of leak. Lastly the emission
estimates for doorsthat a ki bly leaking from the bench are quantified by only four test runs that
are very near the limit of detection of the method and have at least one component of the test excluded
due to anomalous values. Theref ding on the number of leaks and the typical leak sizes, actual
emissions from a given Battery m eral times higher or lower than the estimate provided by these

emission factors.

For leaks from lids and of ftakes, f 0.0075 to 0.048 Ib BSO/h (0.0033 to 0.021 kg
BSO/h) is recommended from the topsde tefgmeasuring a 0.3- to 2-meter (1- to 6-foot) plumein
Reference 8. It is recommended that emissidas of 0.0075 Ib BSO/h (0.0033 kg BSO/h) be used for the
NESHAP level of control and that emissions of 0.048 Ib BSO/h (0.021 kg BSO/h) be used for the pre-

NESHAP level of control. Lacking other thisempssion rate can adsgle ap er | on the
topside of the battery, such as leaks from ref aory lir Ju
ow

Very few data are available for charging emission ever, visible emission observations
have shown that the implementation of stage charging over the past 20 years has resulted in dramatic
reductionsin emissions. When charging was uncontrolled, clouds of emissions occurred throughout the
3- to 5-minute charging period and obscured the charging car. Today, emissions are limited to afew
seconds per charge (through the use of steam aspiration and stage charging) and are characterized
primarily aswispsor puffsof emissions. To meet the current NESHAP limit of 12 seconds of visble

emissions per charge, most batteries will need to average about 10 seconds of emissions per charge.
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The information available for uncontrolled charging is summarized in Table4-4. The

recommended emission factor for filterable PM is 0.7 Ib/ton of coal charged (0.35 kg/Mg) based on the
average of the three resultsin the table. To estimate controlled emissions from charging, the NESHAP
@ nent (Reference 9) used an exponentia model to predict mass emissionswhen visible

bre regiiced to afew seconds per charge in duration. The pre-NESHAP control level for most

backgrou
€mi ssiony
batteries W
t0 0.16 1b BSO (13 to 75 g BSO) per charge. For an average of 10 seconds per charge (NESHAP level),
the emissions are as about 0.0001 to 0.018 b BSO (0.06 to 8.3 g BSO) per charge. These

estimates of emi om charging are the most uncertan of the estimates in this section and are

aS 0N the order of 25 to 30 seconds per charge. Reference 9 estimates BSO emissions as 0.029

further complicat® by t'" expectation that charging emissions may have a composition somewhat
different from that of raw coke oven gas. In addition, if occasional uncontrolled or poorly-controlled
charges occur, the emission given above could significantly underestimate the quantity of emissions.
For this analysis, amidr e of 0.0093 |b BSO per charge (4.2 g BSO per charge) isrecommended
to estimate emissions frah batt controlled at the NESHAP level when they are averaging about 10
seconds of vighle emissions per charge. For the pre-NESHAP leve, a midrange estimate of 0.097 |b
BSO per charge (44 g BSO per ¢ m recommended. From References 12 and 13, the BSO emission
rate is estimated as 1.2 times the PM emission rate. One Battery inthe U.S. usesa scrubber to
capture emissionsin addition to e charging. Reference 4 reports an emission factor of 0.014 Ib/ton
(0.007 kg/Mq) for filterable PM.

[Note: There are no batteriesin the U.S. thaflluse pipeline charging, and no batteries are expected to be
constructed using thistechnology. Consequdtly, pipeline charging is not considered in thisanalysis.
Currently (1995), there is only one Battery that uses a scrubber system (lime-based) for charging

with a gedler conveyor. However these batteri ust
10 imates ﬁ : i ol 98 apply
|

To estimate potential emissions of other pollutants, the use of the BSO estimates and coke oven

emissions and another Battery charges dry

meet the NESHAP limits for vigble emissio

to those emissionsthat escape capture

gas analyses are recommended. Table 4-5 summarizes the emission factors for several pollutants when
all of the coke oven gasisemitted (i.e., the gas is bypassed). From Table 4-5, thefollowing constituents

are assumed to be the primary contributors to BSO:
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Ib/ton.
Heavy hydrocarbons 34.6
Tar acids 0.7
0.5
7
1
Total 43.8
The values repor eference 10 were converted to aratio to BSO by dividing the Ib/ton values by

44. Theseratios be to estimate emissions of other pollutants based on the estimates for BSO.

Tables4-6 and 4-7 g
Reference 11. Tables 4-8
Reference 182 which wa

t the results of another analysis of raw coke oven gas from

MO present the results of two additional analyses. Table 4-8 is datafrom
atest M simulated leaks. Table 4-9 isdata from Reference 183 and are
analyses of crude coal tar analyses from several byproduct plants. Values for compounds from Reference
11, 182 and 183 are recommend only for those pollutants not identified in Reference 10

(Table 4-5) because the producti asnot given and sampling was performed only during the first
hour of coking. Valuesfor PAH pounds from Reference 183 are preferred over those in Reference
182 since originate from several coke plants and represent the complete coking cycle. Values presented
in both Reference 11 and Reference 182 when anon-zero value is presented. No data are
available for ratios of BSO to compounds otier than thoselisted in Tables 4-5 through 4-9.

Theratio of VOC to BSO is estimated as 2.2 from the following compounds or types of

ylene, pgapylene, butene, geptene _benzene toluen
nRsol vhts, naphthlig :
ou n Tablgg=5 pl §g

4.1.1.3 Procedure for Estimating Door and Topside Emissions

compoundsin Table 4-5: propane, butane

xylene, acetylene, tar acids, tar bases, heavy
for TOC to BSO isestimated as 5.2 frorgth

Emission estimates are illustrated using a model or "typical" Battery developed in Reference 9.
This model Battery has 62 4-meter ovens and produces 344,000 Mg/yr (379,000 ton/yr) of metallurgical
coke on an 18-hour cycle from 492,000 Mg/yr (542,000 ton/yr) of coal. The Battery has two doors, two
offtakes, and four lids per oven. For the "poorly controlled" case, the emission estimates are based on
50 percent leaking doors, 50 percent |eaking offtakes and 25 percent leaking lids to develop uncontrolled

emission factors for these sources. For current conditions, the estimate is based on the average visible
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emission performance that would be required to meet the NESHAP as shown in Table 4-10. The

emission limits are 30-day rolling averages that are not to be exceeded, and the average shown in the

table is the long-term average that would be required to meet the limit a high percentage of the time.

specific H ﬁ

control of" ViSible emissions, such as the annual average percent of the doors that lesk. The example

in the examples are based on the long-term averages. The preferred approach for a

to use the actual number of emission points on the Battery and historical datafor

calculations given below are converted to "kg/Mg coa” based on atypical Battery for use by those who

do not have site- formation to refine the estimate.
Example 1. PooMy-controlled lid and offtake leaks

For the model battery, ther 124 doors, 124 offtakes and 248 lids. For the poorly-controlled case of
50 percent leaking doors, ent leaking offtakes and 25 percent leaking lids, atotal of 62 of each
type woul d be leaking.

For doors, the emissions are b rate of 0.39 kg/h:

62 leaks x 0.39 kg/h/leak x 8,760 11,817 kglyr
(211,817 kglyr)/(492,000 Mg/yr) ®0.43 kg/Mg = 0.86 Ib/ton cod

For lids and offtakes, the emissionsare leak rate of 0.021 kg/h:

6 kg/yr
= 0.046 Ib/ton coal

fftake |@hks
P[oy/ Ieakiédo 3

pre-NESHAP level (for atypical State emission limit of 10 gi¥frcent, excluding 2 door leaks, from

Table 7-2 of Reference 9). For the NESHAP level of control, an emission rate of 0.028 kg/hr is used for
doors that are visibly leaking as determined by EPA Method 303. For both cases, aBSO emission rate of
0.011 kg/h is used for doors with leaks that are visible from the bench but not the yard and 0.002 kg/hr

62 leaks x 0.021 kg/h/leak x 8,760 hiyr =1
(11,406 kg/yr)/(492,000 Mg/yr) = 0.023 kg/

Example 2. Well-controlled door, lid, al

For this case, aBSO emission rgie o

for doorsthat are not visibly leaking.

A calculation is presented for the pre-NESHAP case when State regul ations obtai ned average
performances on the order of 10 percent leaking doors (Reference 9), and for a post-NESHAP level of
4 percent leaking (the average of the values from Table 4-10). From Reference 9, typical pre-NESHAP
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levels for percent leaking lids and offtakes are 3.5 and 6.5, respectively. Post-NESHAP levels from

Table 4-10 (calculated as averages) are 0.3 and 2.0 percent leaking lids and offtakes, respectively.

ERL_.

@ sx 0.06 kg/h/leak
aayfPrich leaks x 0.011 kg/h/leak

<,

+ (124 x
+ (124 x 0.84) no visible leaks x 0.002 kg/h/door} x 8,760 h/yr = 9058 kg/yr
(9058 kg/yr)/(492maaeldo/yr) = 0.018 kg/Mg = 0.037 Ib/ton coal

Doors (post-NES
{ (124 x 0.04) Method 303 leaks x 0.019 kg/h/leak

+ (124 x 0.06) bench leaks x 0.011 kg/h/leak

+ (124 x 0.90) no visiblel 0.002 kg/h/door} x 8,760 hly = 3498 kg/yr

(3498 kg/yr)/(492,000 M .0071 kg/Mg = 0.014 |b/ton coal

Lids (preeNESHAP)
(248 x 0.035) leaks x 0.021 kg/h/l 760 hfyr = 1,597 kg/yr
(1,597 kg/yr)/(492,000 Mglyr) = 9/Mg = 0.0065 Ib/ton coal

Lids (post-NESHAP)
(248 x 0.003) leaks x 0.0033 kg/h/leak x r =22 kglyr
(22 kglyr)/ (492,000 Mg/yr) = 0.000044 kg/M@y = 0.000087 Ib/ton coal

Offtakes (preNESHAP)
(124 x 0.065) leaks x 0.021 kg/h/leak x 8,760 h/yr = 1,483 kg/yr

(1,483 kglyr)/(492,000 Mglyr) = 0.003 kg/M U /y : !OO : I

Offtakes (post-NESHAP)
(124 x 0.02) leaks x 0.0033 kg/h/leak x 8,760 hiyr = 72 kglyr
(72 kglyr)/ (492,000 Mg/yr) = 0.00015 kg/Mg = 0.00029 Ib/ton coal

Example 3. Sage Charging

As discussed earlier, the typical pre-NESHAP level of charging was an average of 25 to
30 seconds of emissions per charge with arange of 13to 75 g BSO/charge (midrange = 44 g/charge).
For the post-NESHAP level, an average of 10 seconds per charge with 0.06 to 8.3 g BSO/charge
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(midrange = 4.2 g/charge) is estimated. For the model battery, 62 ovens are charged every 18 hours,

which is 3.44 charges per hour. The emissions would be calculated as:

charges/hr x 8,760 hr/yr x 1 kg/1,000 g = 1,326 kg/yr
492,000 Mg/yr) = 0.0027 kg/Mg = 0.0054 |b/ton coal

Post-NESHAP
4.2 g/charge x 3. hr x 8,760 hr/yr x 1 kg/1,000 g = 127 kg/yr
(125 kg/yr)/(492,800 Mg®r) = 0.00026 kg/Mg = 0.0005 Ib/ton coal

4.1.1.4 Summary of Emissi imates for Coke Oven L eaks and Charging

The emission fadors forWlterable PM and BSO are summarized in Table 4-11 for charging and
leaks from doors, lids, and offtakes. With the exception of the factors for uncontrolled charging and
uncontrolled door leaks, the emisy orsin kg/Mg (Ib/ton) are based on amodel Battery and the
assumptions described earlier. H the footnote in Table 4-11 explains how to calculate the
emissions for a specific Battery b on the annual average number of leaks from doors, lids, and
offtakes. These data should be available for all batteries as aresult of visible emission inspections
required by the coke oven NESHAP.

Table 4-12 presentsratios of other pflutants to BSO. Consequently, the emissions of the other
pollutants can be estimated by multiplying the ratio by the BSO emission estimate.

All of these emisson factors are higiigunc@t@in. \ongkquently,
rating) is assigned to all of the emissiongact

4.1.1.5 Emissions from Bypass or Bleeder Stacks

During certain process upsets or equipment failure, such as the malfunction of the exhaustersthat
move the coke oven gas, raw coke oven gas may bypass the byproduct recovery plant and be vented
directly to the atmosphere. The NESHAP requires that this gas be burned by flaring, which destroys
most of the organic compounds and converts hydrogen sulfide in the gas to sulfur dioxide. Estimates of

these emissions can be made if the historical frequency of the venting is known for a specific plant.
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When a Battery bypasses raw coke oven gas (unflared) to the amosphere, the emission factorsin

Table 4-13, which are based on dataincluded in Reference 10, can be used to estimate emissions based
on the duration of the venting. For example, if the average coa usage is 62 ton/hr (for the model battery)

pnts for 4 hours, carbon monoxide emissions would be:

43T0/Mon X 62 ton/hr x 4 hr = 11,900 |b = 6 tons

The emission fac SO derived previously was 44 Ib/ton for unflared venting based on those
constituentsin T4
estimated as 0.9
available for PM after thegasisflared.

4.1.2 EMISSIONSFR HING, QUENCHING, COMBUSTION STACK AND
MISCELLANE@US SO®RCES

Test data for an addition urces were reviewed for inclusion in the emission factor
document. Sources tested includ ustion stacks, door leaks, pushing, coal pulverizing and
crushing, and coke screening. Wifh the exception of data from pushing operationsthat were mixed with
door leak data, the source test data were factored into the coking operations emission factors without
adjustments except for capture effectiv gacussion of the pushing data that were mixed with the 27
previoudly described reports are repeated in §is section. Discussions of 120 reports for pushing,

guenching, combustion stacks and miscellan@bus sources are given below.

4.1.2.1 Review of Pushing, Quenching, ustion k and Miscellan
4.1.2.1.1 Reference40. Thisr ylet

control system on coke oven Battery A at the Bethlehem plant in Bethlehem, Pennsylvania, on

August 27, 1987. Pushing emissions from the Battery are captured by a hood mounted on the door
machine and are ducted to a combination venturi scrubber (two parallel scrubbers) and cyclonic separator
system before being vented to the atmosphere. The scrubber pressure drops were 33 and 36 inches water
column (in. w.c.) during testing. Filterable PM emissions were measured at the control system exhaust
stack using EPA Method 5. Weights are also recorded for soluble and insoluble back-half particul ate,

but the analysis method does not appear to be comparable to EPA-approved methodology for determining
condensible PM emissions. Therefore, the condensible PM data were not used to develop emission

factors. Process rates, based on a daily average, are provided in units of tons per hour of coke pushed.
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The test data are assigned a C rating. The report i ncludes adequate detail, the test methodol ogy

was sound, and no problems were reported, but only a single test run was performed on the battery.

Although single run test data generally are not used for AP-42, these data were retained because several

Of single run tests are available for this source.

.1.2 Reference 41. Thisreference documents a single test run on the pushing emissions
control system on coke oven Battery A at the Bethlehem Steel plant in Bethlehem, Pennsylvania, on
December 15, 19 ing emissions from the Battery are captured by a hood mounted on the door
machine and are 0 acombination venturi scrubber (two parallel scrubbers) and cyclonic separator
system before beifg v to the atmosphere. The scrubber pressure drops were about 35in. w.c. on
both scrubbers during testing. Filterable PM emissions were measured at the control system exhaust
stack using EPA Method 5. geights are also recorded for soluble and insoluble back-half particulate,

but the analysis method d appear to be comparable to EPA-approved methodology for determining
condensible PM emissiols. TheM¥fore, the condensible PM data were not used to develop emission

factors. Process rates, based on a daily average, are provided in units of tons per hour of coke pushed.

Thetest data are assign ing. The report includes adequate detail, the test methodology
was sound, and no problems wergjeported, but only a single test run was performed on the battery.
Although single run test data generally are not used for AP-42, these data were retained because several

additional report of single run tests are aygi or this source.

4.1.2.1.3 Reference 42. This referefge documents a single test run on the pushing emissions

control system on coke oven Battery A at the Bethlehem Steel plant in Bethlehem, Pennsylvania, on

Battery gre captured by a pgod
i WO Marallel scr |
bb re S W4

on both scrubbers during testing. Filterable PM emission emeasured at the control system exhaust
stack using EPA Method 5. Weights are also recorded for soluble and insoluble back-half particulate,

August 30, 1990. Pushing emissions from

machine and are ducted to a combination v

system before being vented to the atmo

but the analysis method does not appear to be comparableto EPA-approved methodology for determining
condensible PM emissions. Therefore, the condensible PM data were not used to devel op emission

factors. Process rates, based on a daily average, are provided in units of tons per hour of coke pushed.

Thetest data are assigned a C rating. The report i ncludes adequate detail, the test methodology

was sound, and no problems were reported, but only a single test run was performed on the battery.
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Although single run test data generally are not used for AP-42, these data were retained because several

additional report of single run tests are available for this source.

MAReference 43. This reference documents a single test run on the pushing emissions
control oke oven Battery A at the Bethlehem Steel plant in Bethlehem, Pennsylvania, on
August 20, 1T991. Pushing emissions from the Battery are captured by a hood mounted on the door
machine and are ducted to a combination venturi scrubber (two parallel scrubbers) and cyclonic separator
system before bel to the atmosphere. The scrubber pressure drops are not documented in the
report. Filterabl Issions were measured at the control system exhaust stack using EPA Method 5.
Weights are also ®ecorde®for soluble and insoluble back-half particulate, but the analysis method does
not appear to be comparable to EPA-approved methodology for determining condensible PM emissions.
Therefore, the condensible data were not used to develop emission factors. Process rates, based on a

daily average, are provid its of tons per hour of coke pushed.

Thetest data are assigned a C rating. The report i ncludes adequate detail, the test methodol ogy
was sound, and no problems wer , but only a single test run was performed on the battery.
Although single run test data gen e not used for AP-42, these data were retained because several

additional report of single run tesig are available for this source.

4.1.2.1.5 Reference 44. Thisref cuments a single test run on the pushing emissions
control system on coke oven Battery A at thgiBethlehem Steel plant in Bethlehem, Pennsylvania, on
November 24, 1992. Pushing emissions frorfithe Battery are captured by a hood mounted on the door

machine and are ducted to a combination venturi scrubber (two parallel scrubbers) and cyclonic separator

system before being vented to the atmosph, The scrgbber pressure drggs are pat docyented i the
report. Filterable PM emissions were measujefat t nQol em exh ¥ ilhod 5.
t

Weights are also recorded for soluble - icul ajgbut t
not appear to be comparable to EPA-approved methodol o r determining condensible PM emissions.
Therefore, the condensible PM data were not used to develop emission factors. Process rates, based on a

daily average, are provided in units of tons per hour of coke pushed.

Thetest data are assigned a C rating. The report i ncludes adequate detail, the test methodol ogy
was sound, and no problems were reported, but only a single test run was performed on the battery.
Although single run test data generally are not used for AP-42, these data were retained because several

additional report of single run tests are available for this source.
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4.1.2.1.6 Reference 45. This reference documents an emission test conducted on the “C” coke

oven combustion stack at Rouge Steel Company in Michigan on July 1, 1986. The Rouge Steel

Company uses a Koppers combination gun-flue type byproduct coke oven battery. Enriched blast

4.1.2.1.7 Reference 46. This reference documents an emission test conducted on the “C” coke
oven pushing shed baghou k at Rouge Steel Company in Michigan on July 8 through 10, 1986.
The Rouge Steel Compan Flakt Norfelt, Model 6NF 378-12, Fabric Filter Dust Collector on the
pushing shed baghouse. #ilter PM emissions were measured using EPA Method 5. Three test runs
were conducted. This emissions test was repeated in March 1987 because the results indicated that the

system was not operating as effici expected (see Reference 47).

The test data are assign A rating. The report includes adequate detail and the test
methodology was sound. One problem was reported during the third test run; the umbilical cord fell
from its support and jarred the sample b check was performed prior to sampling the next point
and the train proved to be leak-free. The air olume allocated for the leak check was subtracted from the

sample volume for Test No. 3. This probl robably did not affect the emission measurements.

4.1.2.1.8 Reference 47. This referggce documgnts an emissio cong e " C" coke
oven pushing shed baghouse stack at Rouge C in \Wchigano 7§L987.
The Rouge Steel Company uses a Flakt forf @M N -12, Faic FilNg grtor gh the

pushing shed baghouse. Filterable PM emissions were m ed using EPA Method 5. Three test runs

were conducted, but the results from Run 3 were not used for emission factor development because of
reported problems with the fabric filter. A previous emissionstest was performed on this sysem in July
1986 (see Reference 46).

The test data are assigned a B rating because only two vdid test runs were conducted. The report

includes adequate detail, the test methodol ogy was sound, and no problems were reported during test
Runs 1 and 2.
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4.1.2.1.9 Reference 48. This reference documents an emission test conducted on the No. 1 Push

Control Scrubber stack for “A” and “Ax” coke oven batteries at Rouge Steel Company in Michigan.

Push emissions are carried up an exhaus hood to a high-energy Kinpactor wet scrubber. Filterable and

eino

The test data are assigned a C rating for the following reasons. The isokinetic sampling ratios for

condensi ic PM emissions were measured using EPA Method 5. Three test runswere

conducte

two of the threer 113 percent, dlightly exceeding the 110 percent limit. Also, due to the
intermittent oper his system and because the flow profileis fairly uniform, the plant chose to use

only 16 sampling®oints Per test, rather than the EPA’ srecommended 24 sampling points.

4.1.2.1.10 Referen
the combustion stack for
1990. Filterable PM andiCO,
and 3, respectively. Weights are also recorded for soluble and insoluble back-half particulate, but the

6. This reference documents a compliance demonstration conducted on
14 at the USS Clairton Worksin Clairton, Pennsylvania, on June 20,

ions were measured at the combustion stack using EPA Methods 5

analysis method does not appear parable to EPA-approved methodology for determining
condensible PM emissions. Ther e condensible PM data were not used to develop emission
factors. Three test runswere perffmed. Process raesin units of tons of coke pushed per hour were

cal cul ated using push schedul es provided in the report in conjunction with an average oven sizefrom a
prior compliance test on Battery 14 (12. oven). Push schedulesare provided for Batteries A13,
B13, Al14, B14, A15, and B15. The push scigedulesfor A14 and B14 were used to calculate the
production rates for Battery 14.

The test data are assigned a B rati

process information waginc
supplemented with information from anoth ort ingh urce. Thir
detail, the test methodol ogy was sound,

weleffeport

4.1.2.1.11 Reference 57. This reference documents a compliance demonstration conducted on
the combustion gack for Battery 13 at the USS Clairton Works in Clairton, Pennsylvania, on July 10,
1990. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods 5
and 3, respectively. Weights are also recorded for soluble and insoluble back-half particulate, but the
analysis method does not appear to be comparable to EPA-approved methodology for determining
condensible PM emissions. Therefore, the condensible PM data were not used to develop emission
factors. Three test runswere performed. Process raes in units of tons of coke pushed per hour were

calculated using push schedul es provided in the report in conjunction with an average oven size from a
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prior compliance test on Battery 13 (12.2 tons per oven). Push schedulesare provided for Batteries A13,

B13, Al4, B14, A15, and B15. The push schedulesfor A13 and B13 were used to calculatethe
production rates for Battery 13.

bta are assigned a B rating because the process information was incomplete and was
supplemented with information from another report on the same source. The report includes adequate

detail, the test methodol ogy was sound, and no problems were reported.

41211 ence 58. This reference documents a compliance demonstration conducted on
k for®attery 7 at the USS Clairton Works in Clairton, Pennsylvania, on August 22,

1990. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods 5

the combustion

and 3, respectively. Weightgre also recorded for soluble and insoluble back-half particulate, but the
analysis method does not to be comparable to EPA-approved methodology for determining
condensible PM emissiolls. TheMfore, the condensible PM data were not used to develop emission
factors. Three test runswere performed. Process rates in units of tons of coke pushed per hour were
calculated using push schedules miwel i N the report in conjunction with an average oven sizefrom
prior compliance tests on Battery ns per oven). Push schedules are provided for BatteriesA7, B7,
A8, and B8. The push schedules gpr A7 and B7 were used to calculate the production rates for Battery 7.

The test data are assigned a B ratj < the process information was incompl ete and was
supplemented with information from anotheeport on the same source. The report includes adequate

detail, the test methodol ogy was sound, and @b problems were reported.

4.1.2.1.13 Reference 59. Thisref
the combustion gack for Battery 19 at the U
November 14, 1990. Filterable PM andgO

EPA Methods 5 and 3, respectively. Weightsarealsor for soluble and insoluble back-half
particulate, but the analysis method does not appear to be comparable to EPA-approved methodology for
determining condensible PM emissions. Therefore, the condensible PM data were not used to develop
emission factors. Three test runs were performed. Process ratesin units of tons of coke pushed per hour
were calculated usi ng push schedul es provided in the report in conjunction with an average oven size
from prior compliance tests on Battery 19 11 tons per oven). Push schedules are provided for Batteries
19 and 20. The push schedules for A19, B19, and C19 were used to calculate the production rates for
Battery 19.
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The test data are assigned a B rating because the process information was incomplete and was

supplemented with information from another report on the same source. The report includes adequate

detail, the test methodology was sound, and no problems were reported.

Reference 60. This reference documents a compliance demonstration conducted on

the combUSITONn gtack for Battery 1 at the USS Clairton Works in Clairton, Pennsylvania, on November
27, 1991. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods
5 and 3, respecti jghts are also recorded for soluble and insoluble back-half particulate, but the
analysis method appear to be comparable to EPA-approved methodology for determining
condensible PM dissio™. Therefore, the condensible PM data were not used to develop emission
factors. Threetest runswere performed. Process ratesin units of tons of coke pushed per hour were
calculated using push sched provided in the report in conjunction with an average oven sizefrom
prior compliance testson 1 (11 tons per oven). Push schedules are provided for Batteries 1, 2,

and 3. The push schedulds for AMand B1 were used to calculate the production rates for Battery 1.

The test data are assign ing because the process information was incompl ete and was
supplemented with information fr ther report on the same source. The report includes adequate

detail, the test methodol ogy was gund, and no problems were reported.

4.1.2.1.15 Reference 61. Thisr ocuments a compliance demonstration conducted on
the combustion stack for Battery 13 at the UES Clairton Works in Clairton, Pennsylvania, on March 12,
1992. Filterable PM and CO, emissions werfimeasured at the combustion stack using EPA Methods 5
and 3, respectively. Weights are also recorded for soluble and insoluble back-half particulate, but the

analysis method does not appear to be co

condensible PM emissions. Therefore, the ¢
factors. Three test runswere perform
calculated using push schedules provided in the report in nction with an average oven sizefrom
prior compliance tests on Battery 13 (12.2 tons per oven). Push schedulesare provided for Batteries 13,
14, and 15. The push schedules for A13 and B13 were used to cal cul ate the production rates for
Battery 13.

The test data are assigned a B rating because the process information was incomplete and was

supplemented with information from another report on the same source. The report includes adequate

detail, the test methodol ogy was sound, and no problems were reported.
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4.1.2.1.16 Reference 62. This reference documents a compliance demonstration conducted on

the combustion gack for Battery 14 at the USS Clairton Works in Clairton, Pennsylvania, on March 24,
1992. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods 5

. Weights are also recorded for soluble and insoluble back-half particulate, but the
bes not appear to be comparable to EPA-approved methodol ogy for determining
condensibie PM emissions. Therefore, the condensible PM data were not used to develop emission
factors. Three test runswere performed. Process raes in units of tons of coke pushed per hour were
calculated using ules provided in the report in conjunction with an average oven sizefrom
prior compliance Battery 14 (12.2 tons per oven). Push schedules are provided for Batteries 13,
14, and 15. The ish scMdules for A14 and B14 were used to cal culate the production rates for
Battery 13.

The test data are a B rating because the process information was incomplete and was
supplemented with infors#ation flm another report on the same source. The report includes adequate

detail, the test methodology was sound, and no problems were reported.

4.1.2.1.17 Reference 63. B erence documents a compliance demonstration conducted on
the combustion sack for Battery ffat the USS Clairton Worksin Clairton, Pennsylvania, on June 7,
1992. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods 5
and 3, respectively. Weightsarealsor soluble and insoluble back-half particulate, but the
analysis method does not appear to be compglable to EPA-approved methodology for determining
condensible PM emissions. Therefore, the cihdensible PM data were not used to develop emission

factors. Three test runswere performed. Process raesin units of tons of coke pushed per hour were

calculated using push schedules provided ipthe report g conjunction wi average ovep sizefrom
prior compliance tests on Batery B (25.1to t]a[ OO I

The test data are assigned a B rating because the p information was incomplete and was
supplemented with information from another report on the same source. The report includes adequate

detail, the test methodol ogy was sound, and no problems were reported.

4.1.2.1.18 Reference 64. This reference documents a compliance demonstration conducted on
the combustion stack for Battery 19 at the USS Clairton Works in Clairton, Pennsylvania, on July 30,
1992. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods 5
and 3, respectively. Weights are also recorded for soluble and insoluble back-half particulate, but the
analysis method does not appear to be comparableto EPA-approved methodology for determining
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condensible PM emissions. Therefore, the condensible PM data were not used to devel op emission

factors. Threetest runswere performed. Process rates in units of tons of coke pushed per hour were
calculated using push schedul es provided in the report in conjunction with an average oven sizefrom
prior co QX ests on Battery 19 (14.8 tons per oven). Push schedules are provided for Batteries 19
and 20. @ schedules for A19 and B19 were used to calcul ate the production ratesfor Battery 19.
The test data are assigned a B rating because the process information was incomplete and was
supplemented wi ation from another report on the same source. The report includes adequate

detail, the test m gy was sound, and no problems were reported.

4.1.2.1.19 Reference 65. This reference documents a compliance demonstration conducted on
the combustion stack for B y 9 at the USS Clairton Works in Clairton, Pennsylvania, on October 8,
1992. Filterable PM and issions were measured at the combustion stack using EPA Methods 5
and 3, respectively. Thrd test r(#s were performed. Process ratesin units of tonsof coke pushed per

hour were cal culated using push schedules provided in the report in conjunction with an average oven

size from prior compliance tests y 9 (11 tons per oven). Push schedules are provided for
Batteries 7, 8, and 9. The push labeled A9 and B9 were used to calculate the production rates
for Battery 9.

The test data are assigned a B rai e the process information was incomplete and was

detail, the test methodol ogy was sound, and @b problems were reported.

4.1.2.1.20 Reference 66. This ref

supplemented with information from anothefeport on the same source. The report includes adequate
ce docuggents emission t conducted
(o)

at the outlet of
teRes ,and 3 % C A rks
c fi xhau rou’l | s al S.

Filterable PM emissions were measured using three EPA od 5 test runs on each of the 4 stacks.

the fabric filter that controls pushing emissi
Clairton, Pennsylvania, on November 3499

Process information was recorded in tons of coke produced/hr.

Thetest data are assigned an A rating. The report includes adequate detail, the test methodol ogy

was sound, and no problems were reported.

4.1.2.1.21 Reference 67. Thisreference documents a compliance demonstration conducted on
the fabric filter which controls pushing emissions from Battery B at USS Clairton Works in Clairton,
Pennsylvania, on November 17 and 18, 1992, August 24, 1993, and October 6, 1993. Thefabric filter
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exhausts through 14 individual stacks, 12 of which operate at a giventime. A test run was performed on

each of the 14 stacks, and several of the runs were repeated because of unusual results (assumed to stem

from unidentified sampling problems) from initial testing. Filterable PM emissions were measured

d 5. Processinformation was recorded in tons of coke produced/hr.

e lest data are assigned a C rating because only one complete test run was conducted (al though
14 individual stacks were tested). The report includes adequate detail and the test methodol ogy was

ber 8 through 10, 1992. The fabric filter exhausts through four

i ssions were measured using three EPA Method 5 test runson each
of the 4 stacks. Process information was recorded in tons of coke produced/hr. During Run 1, the
Method 5 isokinetic requirement satisfied on three of the four stacks tested. Therefore, Run 1

was not used for emission factor ent.

The test data are assigned a B rating because only two valid test runs were conducted.
Otherwise, the report includes adequate ; test methodology was sound, and no problems were
reported.

4.1.2.1.23 Reference 70. This reference documents a compliance demonstration conducted on

orksin Clairto nglyania_gn August 4 and
mbustig Meghods 5
esin ygs of @ she@per

hour were cal culated using push schedules provided in theggort in conjunction with an average oven

the combustion gack for Battery 3 at the USS Clairton
5, 1993. Filterable PM and CO, emissions

and 3, respectively. Three test runs wer

size from prior compliance tests on Battery 3 (11 tons per oven). Push schedules are provided for
Batteries 1, 2, and 3. The push schedules labeled A3 and B3 were used to calculate the production rates
for Battery 3.

The test data are assigned a B rating because the process information was incompl ete and was

supplemented with information from another report on the same source. The report includes adequate

detail, the test methodol ogy was sound, and no problems were reported.
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4.1.2.1.24 Reference 71. Thisreference documents a compliance demonstration conducted on

the combustion gack for Battery 2 at the USS Clairton Worksin Clairton, Pennsylvania, on August 25
and 26, 1993. Filterable PM and CO, emissions were measured at the combustion stack using EPA
espectively. Processratesin units of tons of coke pushed per hour were calculated

es provided in the report in conjunction with an average oven size from prior

complianCetests on Battery 2 (11 tons per oven). Push schedules are provided for Batteries 1, 2, and 3.
The push schedules labeled A2 and B2 were used to calculate the production rates for Battery 2.

The test assigned a B rating because the process information was incomplete and was
supplemented wit® inforMation from another report on the same source. The report includes adequate

detail, the test methodol ogy was sound, and no problems were reported.

4.1.2.1.25 Refergy A This reference documents emission testing conducted at the outlet of

the fabric filter that cont®ls pusiMing emissions from Batteries 19 and 20 at USS Clarton Worksin
Clairton, Pennsylvania, on October 21 through 23, 1992. The fabric filter exhausts through four
individual stacks. Filterable PM qummssmens were measured using three EPA Method 5 test runson each
of the 4 stacks. Therefore, the col ible PM data were not used to devel op emission factors. Process

information was recorded in tons [ coke produced/hr.

Thetest data are assigned an A rgii e report includes adequate detail, the test methodology

was sound, and no problems were reported.

4.1.2.1.26 Reference 73. This reference documents emission testing conducted at the outlet of

the fabric filter that controls pushing emi s from Bgfteries 13, 14,

Clairton, Pennsylvania, on October 19 throu icfilter
individual stacks. Filterable PM emissigQs three JPA M
of the 4 stacks. Therefore, the condensible PM data were sed to develop emission factors. Process

information was recorded in tons of coke produced/hr.

Thetest data are assigned an A rating. The report includes adequate detail, the test methodol ogy

was sound, and no problems were reported.

4.1.2.1.27 Reference 74. This reference documents emission testing conducted at the outlet of
the fabric filter that controls pushing emissions from Batteries 1, 2, and 3 a USS Clairton Worksin
Clairton, Pennsylvania, on February 22 through 24, 1994. The fabric filter exhausts through four
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individual stacks. Filterable PM emissions were measured using three EPA Method 5 test runson each

of the 4 stacks. Therefore, the condensible PM data were not used to develop emission factors. Process

information was recorded in tons of coke produced/hr.

41.2.1.2
the fabric filter t

ce 75. This reference documents emission testing conducted at the outlet of
ols pushing emissions from Batteries 7, 8, and 9 & USS Clairton Worksin
Clairton, Pennsyl¥ania, O March 10 through 12, 1994. The fabric filter exhausts through four individual
stacks. Filterable PM emissions were measured using three EPA Method 5 test runs on each of the4
stacks. Therefore, the condgiible PM data were not used to devel op emission factors. Process

information was recorded § of coke produced/hr.

Thetest data are assigned an A rating. The report includes adequate detail, the test methodol ogy

was sound, and no problems wer

4.1.2.1.29 Reference 76. jf his reference documents a compliance demonstration conducted on
the combustion stack for Battery 7 at the USS Clairton Works in Clairton, Pennsylvania, on February 26
and 27, 1994. Filterable PM and CO, emissi
Methods 5 and 3, respectively. Process rat

eremeasured at the combustion stack using EPA

n units of tons of coke pushed per hour were calculated
using push schedules provided in the report il conjunction with an average oven size from prior
compliance tests on Battery 7 (11 tons per oven). Push schedules are provided for Batteries 7, 8, and 9.
The push schedules labeled A7 and B7 w to cgyculate the produgii
The test data are assigned a B ragin ut pr infor:mn

supplemented with information from another report on th e source. The report includes adequate

detail, the test methodol ogy was sound, and no problems were reported.

4.1.2.1.30 Reference 77. This reference documents a compliance demonstration conducted on
the combustion stack for Battery 9 at the USS Clairton Works in Clairton, Pennsylvania, on May 11 and
12, 1994. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods
5 and 3, respectively. Process ratesin units of tons of coke pushed per hour were calculated using push

schedules provided in the report in conjunction with an average oven size from prior compliance tests on
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Battery 9 (11 tons per oven). Push schedules are provided for Batteries 7, 8, and 9. The push schedules

labeled A9 and B9 were used to cal culate the production rates for Battery 9.

ata are assigned a B rating because the process information was incomplete and was
information from another report on the same source. The report includes adequate

detail, theTest methodol ogy was sound, and no problems were reported.

41213 ce 78. This reference documents a compliance demonstration conducted on

the combustion Battery 13 at the USS Clairton Worksin Clairton, Pennsylvania, on July 28 and
29, 1994. Filter

5 and 3, respectively. Weightsare also recorded for soluble and insoluble back-half particulate, but the

e PM¥®d CO, emissions were measured at the combustion stack using EPA Methods

analysis method does not to be comparable to EPA-approved methodology for determining
condensible PM emission efore, the condensible PM data were not used to develop emission
factors. Three test runsere pe'Wormed. Process rates in units of tons of coke pushed per hour were

calculated using push schedules provided in the report in conjunction with an average oven sizefrom

prior compliance tests on Battery tons per oven). Push schedulesare provided for Batteries 13,
14, and 15. The push schedules| 13 and B13 were used to calcul ate the production rates for
Battery 13.

The test data are assigned a B raj e the process information was incomplete and was

supplemented with information from anotheeport on the same source. The report includes adequate

detail, the test methodol ogy was sound, and @ problems were reported.

4.1.2.1.32 Reference 80. This reference docu
the combustion gack for Battery 19 at the U aifio
1994. Filterable PM and CO, emissionsgve,

and 3, respectively. Processratesin units of tons of coke ed per hour were calculated using push

schedules provided in the report in conjunction with an average oven size from prior compliance tests on
Battery 19 (14.8 tons per oven). Push schedules are provided for Batteries 19 and 20. The push
schedules labeled A19 and B19 were used to cal culate the production rates for Battery 19.

The test data are assigned a B rating because the process information was incompl ete and was

supplemented with information from another report on the same source. The report includes adequate

detail, the test methodology was sound, and no problems were reported.
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4.1.2.1.33 Reference 81. Thisreference documents a compliance demonstration conducted on

the combustion stack for Battery 20 at the USS Clairton Works in Clairton, Pennsylvania, on September
21, 1994. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods

y. Process ratesin units of tons of coke pushed per hour were calculated using push

i in the report in conjunction with an average oven size from prior compliance tests on
Battery 20
schedules labeled A20, B20, and C20 were used to calculate the production rates for Battery 20.

Q
‘.

tons per oven). Push schedules are provided for Batteries19 and 20. The push

The test assigned a B rating because the process information was incomplete and was
supplemented wit® inforMation from another report on the same source. The report includes adequate

detail, the test methodol ogy was sound, and no problems were reported.

4.1.2.1.34 Refergy A This reference documents a compliance demonstration conducted on
the combustion stack forBatteryW at the USS Clairton Works in Clairton, Pennsylvania, on August 1,
1990. Filterable PM and CO, emissions were measured at the combustion stack using EPA Methods 5
and 3, respectively. Process rates e of tons of coke pushed per hour were calculated using push
schedules provided in the report i inction with an average oven size from prior compliance tests on
Battery 3 (11 tons per oven). Pusfjschedules are provided for Batteries 1, 2, and 3. The push schedules

labeled A3 and B3 were used to calculate the production rates for Battery 3.

The test data are assigned a B rating@ecause the process information was incomplete and was

supplemented with information from anotheeport on the same source. The report includes adequate
detail, the test methodol ogy was sound, and no problems were reported.

4.43.1.35 Reference 84. Thisrefer ssiont ; p dE
Coke Oven Battery stack systems at K ai Font Qi g Rpth [Wtterills were

fired with coke oven gas during the test period. Emissionsgg®m the C and E Coke Oven Batteries are

controlled by afabricfilter. The testing for filterable PM and condensible inorganic PM emissions at
Battery C condsted of three EPA Method 5 tes runs. The testing for filterable PM and condensible
inorganic PM emissions at Battery E consisted of three EPA Method 5 test runs and three EPA Method
17 runs (for comparison purposes). Only the Method 5 results were included in the emissions
calculations. A Carle Basic gas chromatograph with athermal conductivity detector was used to
determine CO, emissions.

Thetest data are assigned an A rating. The report includes adequate detail, the test methodol ogy

was sound, and no problems were reported.
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4.1.2.1.36 Reference 85. This reference documents an emissi on test conducted on the Coke

Oven Battery E combustion stack at Kaiser Steel Corporation in Fontana, California, on February 12 and
13, 1979. The Battery was heated with blast furnace gas during the test period. Emissionsfrom the
were controlled by afabric filter. Thetesting for filterable PM consisted of three EPA

E. The testing for inorganic condensible PM consisted of the evaporation and

the inorganic condensible PM is aso reported in the test report. The testing also included CO,

measurements us @ ibaMEXA/200 infrared andyzer.

The test ®ta are

Bssigned a B rating because the production data reported (i.e., number of ovens
per Battery and tons of coal charged per oven) were plant averages and may not be accurate during the
actual test period. Otherwigffhe report included adequate detail, the test methodology was sound, and

no problems were report

4.1.2.1.37 Reference 86. This reference documents an emission test conducted on the Coke
Oven Battery C combustion stack mecr Steel Corporation in Fontana, California, on March 26 and
27,1979. The Battery was heat i ke oven gas during the test period. Emissions from the
combustion stack were controlledpy afabric filter. The testing for filterable PM consisted of three EPA
Method 5 test runs. The testing for inorganic condensible PM consisted of the evaporation and
gravimetric analysis of the material coll saeiine back half impinger. The sulfuric acid component of
the inorganic condensible PM is also reporteflin the test report. Thetesting also included CO,
measurements using a Horiba MEXA/200 infgared anayzer.

production dat
t er andm
l, the tgff met

4.1.2.1.38 Reference 87 Thisreference documents an emission test conducted on the Coke

The test data are assigned a B rati

per Battery and tons of coal charged per ov

actual test period. Otherwise, the reportgncl

D

no problems were reported.

Oven Battery B combustion stack at Kaiser Steel Corporation in Fontana, California, on July 26 and 27,
1979. The Battery was heated with coke oven gas during the test period. Emissions from the combustion
stack were controlled by afabric filter. Thetesting for filterable PM consisted of three EPA Method 5
test runs. The testing for organic and inorganic condensible PM consisted of the extraction of the
organic materid from the water and separate evaporaion and gravimetric analysis of the material

collected in the back half impinger. The sulfuric acid component of the inorganic condensible PM is also
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reported in the test report. The testing aso included CO, measurements using a Horiba MEXA/200

infrared analyzer.

ata are assigned a B rating because the production data reported (i.e., number of ovens
of coal charged per oven) were plant averages and may not be accurate during the
actual test period. Otherwise, the report included adequate detail, the test methodology was sound, and

no problems were reported.

41213 ence 88 This reference documents an emission test conducted on the Coke
Oven Battery D busi™n stack at Kaiser Steel Corporation in Fontana, California, on November 27
and 28, 1978. The Battery was heated with coke oven gas during the test period. Emissions from the
combustion stack were contled by afabric filter. The testing for filterable PM consisted of three EPA
Method 5 test runs. Thet or inorganic condensible PM consisted of the evaporation and
gravimetric analysis of tlle mat collected in the back half impinger. The sulfuric acid component of
the inorganic condensible PM is also reported in the test report. The testing also included CO,

measurements using a Horiba M infrared andyzer.

The test data are assign B rating because the production data reported (i.e., number of ovens
per Battery and tons of coal charged per oven) were plant averages and may not be accurate during the
actual test period. Otherwise, the report j adequate detail, the test methodol ogy was sound, and

no problems were reported.

4.1.2.1.40 Reference 89. This reference documents an emission test conducted on the Coke

Oven Battery B combustion stack at Kai Corpgyation in Fontan
and 22, 1979. The Battery was heated with ov ringthe test p

combustion stack were controlled by a fgri u y and gfhden? )

emissions were measured at the fabric filter inlet and outl ing EPA Method 5 (front- and back-half

analyses). Carbon monoxide emissions were measured at the fabric filter outlet usng EPA Method 10.
Benzene emissions were measured at the fabric filter outlet using an integrated-bag sampling train and

GC-FID analysis. Benzo(a)pyrene emissions were measured at the fabric filter inlet and outlet using a

modified Method 5 sampling train with a spectrofluorometer. The testing also included CO,

measurements using EPA Method 3 (with aninfrared analyzer).

The test data are assigned a C rating for several reasons. First, the production data reported (i.e.,

number of ovens per Battery and tons of coal charged per oven) were plant averages and may not be
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accurate during the actual test period. Second, EPA Reference test methods were not used for the

benzo(a)pyrene and benzene tests. Finally, raw data sheets, calibration data, and other details about the

testing are not included in the report.

Reference 91. This reference documents an emission test conducted on the Coke
Oven B cormnustion stack at Rouge Steel Company in Michigan on November 29 through December 2,

1982. The unit tested was a K oppers combination gun-flue type byproduct coke oven Battery fired with

blast furnace gas. olled filterable PM emissions were measured using EPA Method 5. Six test
runs were condudgeen process rates were provided in units of tons of coal charged per test run.
Because of discrefanci the charge rates recorded for each run, an average processrate was

calculated for the entire test. This average process rate was used to calculate emission factors for each

test run. Several ovens wit he Battery were undergoing repairs during testing.

The test data ar ign B rating because an average process rate was used. The report

includes adequate detail, the test methodol ogy was sound, and no problems were reported.

4.1.2.1.42 Reference 93. Bl erence documents an emission test conducted on the hooded
guench car system No. 1 at Repulfgc Steel Corporation in Warren, Ohio, on October 12 through 16,
1981. The quench car system includes a hooded quench car and scrubber, but details about the system
are not provided in the report. Uncontrol sdgiable PM and CO, emissions were measured using EPA
Methods 5 and 3 (with Fyrite analyzer). Thrie test runs were conducted, and process rates were provided
in units of tons of coke quenched per hour. e reported PM concentration for Run 1 appearsto be

incorrect based on the reported PM catch and sample volume. The concentration based on the reported

PM catch and sample volume was used for_emission fagtor calculations.
The test data are assigneda C rJud ail not prz@ Q s I

Otherwise, the test methodology was sound, and no probl ere reported.

4.1.2.1.43 Reference 94. This reference documents an emission test conducted on quench car
system No. 2 at Republic Steel Corporation in Warren, Ohio, on October 19 through 23, 1981. The
quench car systemincludes a hooded quench car and scrubber, but details about the system are not
provided in the report. Uncontrolled filterable PM and CO, emissions were measured using EPA
Methods 5 and 3 (with Fyrite analyzer). Threetest runs were conducted, and process rates were provided

in units of tons of coke quenched per hour.
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The test data are assigned a C rating because details are not provided about the process.

Otherwise, the test methodol ogy was sound, and no problems were reported.

L Reference 95. This reference documents an emission test conducted on a hooded
at Republic Steel Corporation in Y oungstown, Ohio, on October 27 through 29, 1981.

ar system includes a hooded quench car and scrubber, but details about the system are not
provided in the report. Uncontrolled filterable PM and CO, emissions were measured using EPA
Methods 5 and 3 ite analyzer). Threetest runs were conducted, and process rates were provided

in unitsof tonso uenched per hour.

The test data are assigned a C rating because details are not provided about the process.

Otherwise, the test methodo, was sound, and no problems were reported.

4.1.2.1.45 Refedihce 96MThis reference documents an emission test conducted on the No. 21
guench car system at Republic Steel Corporation in Cleveland, Ohio, on April 7 through 9, 1981. The
quench car systemincludes a hoo ch car and scrubber, but details about the system are not
provided in the report. Uncontrol ilierable PM and CO, emissions were measured using EPA
Methods 5 and 3 (with Fyrite analf§zer). Three test runs were conducted, and process rates were provided

in units of tons of coke quenched per hour.

The test data are assigned a C rating ecause details are not provided about the process.

Otherwise, the test methodol ogy was sound, lind no problems were reported.

4.1.2.1.46 Reference 97. This referepce docuggents an emissio condycted g the Ng, 22
guench car system at Republic Steel Corpor ingl d, ghio, on A . Tme
guench car system includes a hooded qugnc ub ut detgis abo en

provided in the report. Uncontrolled filterable PM and C issions were measured using EPA
Methods 5 and 3 (with Fyrite analyzer). Three test runs were conducted, and process rates were provided
in unitsof tons of coke quenched per hour. Test run 1 did not satisfy the Method 5 isokinetic
requirements, but the data were used for emission factor devel opment because the test resultswere

consistent with the other test runs.

The test data are assigned a C rating because details are not provided about the process.

Otherwise, the test methodology was sound, and no problems were reported.
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4.1.2.1.47 Reference 98. Thisreference documents an EPA-sponsored emission test conducted

on the No. 1 coke Battery combustion stack at Republic Steel Corporation in Cleveland, Ohio, during the
weeks of October 26, 1981 and December 7, 1981. Filterable PM, condensible inorganic PM,

§ic PM, SO,, and CO, emissions were measured using EPA Methods 5 (front- and back-
d 3. Sampling during the week of October 26 was conducted while Battery was

condensi e org¥
non-desulfurized COG, and sampling during the week of December 7 was conducted while
Battery was heated with desulfurized COG. The EPA Method 5 and 8 sampling train was modified into a

operation of the (™I n and the two single trains. The Method 5 filter temperatures were adjusted

quad sampling trd pement and two additional sampling trains. A test run consisted of the

from run to run td®™detern®™e the affect of filter temperature on emissions. The data for filterable PM,
condensible inorganic PM, and condensible organic PM were used (for AP-42 emission factor

development) only if the fil (#temperature was within the limits specified by EPA Method 5 (248°F
+25°F). The SO, and CO

filter temperature. Sx tdl

ere used (for AP-42 emission factor development) regardless of the
runs Were conducted for each fuel type, and process rates were provided in
units of tons of coal charged per hour. Test runs that included condensible PM analysis did not include

SO, analysis (and vice versa) bec h analyses require the use of the Method 5 back-half catch.

Thetest data are assign A rating. Thereport included adequate detail, the test methodology

was sound, and no problems were reported.

4.1.2.1.48 Reference 100. This emifion test was performed at USS Clairton Works by APT in
cooperation with USSC and EVT. The comjfiliance test results presented in this report are for tests
completed on October 1 through 3, 1985. The emissions test included filterable PM and condensible PM

emissions from the hooded quench car (H No. 10zg0perating on the 7, d 9 cgke batteries.
Filterable PM emissionswere usi PA hod 5 2 G ngegtrains
in paralel to accommodate the high sample flow rate requiggh to collect a sample volume greater than 30
dscf. Weights are recorded for soluble and insoluble back-half particulate. These emissions are assumed
to be comparable to the inorganic condensible portion of EPA Method 202. Three compliance test were
conducted during normal coking conditions. Batteries 7, 8, and 9 were considered new sources and were

subject tothe LAER standard. The applicable LAER emissions standard for PM is lessthan or equal to
0.04 pounds per ton of coke pushed.

A rating of C was assigned to the filterable particulate tests performed on the HQC. A rating of

D was assigned to the inorganic condensible particul ate tests. Process descriptions were provided and
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the datawere presented with adequate detail. Actud field data with pertinent operating conditions were

provided. The manner in which the source was operated is well documented in the report. However, the
report infers that the source may not have been operating within typical parameters during the test.

PM "8 ssion compliance testing the test car attached to the HQC system, created additional
e system which decreases the gas flow rate and the ability of the HQC sysem to

During t

pressure
capture fugitive emissions. It is stated in the report that opacity observations with the test car
disconnected were permitted in the compliance test protocol and will improve the visible emissions

yricerning high particulate or opacity readings.

performance. Al{
additional statem

pe visible emissions readings are not available, the report does not provide

4.1.2.1.49 Reference 101. Thisemission test was performed at USS Clairton Works by APT in
cooperation with USSC an T. The compliance test results presented in this report are for tests
completed on August 6, 1 4, 1985. The emissions test included filterable PM and condensible PM
emissions. The source fd the teMwas the EVT HQC No. 105 operating on the No. 19 coke
Battery located at USSC's Clairton Cokeworks.

Filterable PM emissions red using EPA Method 5 modified with two impinger trains
in parallel to accommodate the high sample flow rate required to collect a sample volume greater than 30
dscf. Weights are recorded for soluble and insoluble back-half particulate. These emissions are assumed

to be comparabl e to the inorganic cond tion of EPA Method 202. Three compliance test were

conducted during normal coking conditions.
the LAER standard. Theapplicable LAER
0.04 pounds per ton of coke pushed.

A rating of C was assigned to the fil le cUte tg@hts perfor
D was assigned to the inorganic condensgbl lpatic testQ Process rip

the datawere presented with adequate detail. Actud field with pertinent operating conditions were

attery 19 was considered a new source and was subject to

issions standard for PM is lessthan or equal to

provided. The manner in which the source was operated is well documented in the report. However, the
report infers that the source may not have been operating within typical parameters during the test.
During the PM emission compliance testing the test car attached to the HQC system, created additional
pressure drop to the system which decreases the gas flow rate and the ability of the HQC system to
capture fugitiveemissions. It is stated in the report that opacity observations with the test car
disconnected were permitted in the compliance test protocol and will improve the visible emissions
performance. Although the visible emissions readings are not available, the report does not provide

additional statements concerning high particul ate or opacity readings.
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4.1.2.1.50 Reference 102. This emission test was performed at USS Clairton Works by APT in

cooperation with USSC and EVT. The compliance test results presented in this report are for tests
completed on September 12, 16, and 18, 1985. The emissions test included filterable PM and

issions. The source for thetest was the EVT HQC No. 101 operating on the No. 7,
bries |ocated at USSC's Clairton Cokeworks.

dscf. Weights ar @ ®8led for soluble and insoluble back-half particulate. These emissions are assumed

to be comparable®o the (Morganic condensible portion of EPA Method 202. Three compliance test were
conducted during normal coking conditions. Batteries7, 8, and 9 were considered new sources and were
subject to the LAER standa The applicable LAER emissions standard for PM is lessthan or equal to

0.04 pounds per ton of co ed.

A rating of C was assigned to the filterable particul ate tests performed on the HQC. A rating of
D was assigned to the inorganic able particulate tests. Process descriptions were provided and
the datawere presented with ail. Actud field data with pertinent operating conditions were
provided. The manner in which tHj§ source was operated is well documented in the report. However, the
report infers that the source may not have been operating within typical parameters during the test.
During the PM emission compliance testj car attached to the HQC system, created additional
pressure drop to the system which decreasesfhe gas flow rate and the ability of the HQC sysem to
capture fugitiveemissions. It is stated in thefleport that opacity observations with the test car

disconnected were permitted in the compl iance test protocol and will improve thevisible emissions

performance. Although the visible emissi eadingsgre not available, provide
additional statements concerning high partic pf 0

4.1.2.1.51 Reference 103. This emission test w ormed at USS Clairton Works by APT in
cooperation with USSC and EVT. The compliance test results presented in this report are for tests
completed on August 19-25, 1985. The emissions test included filterable PM and condensible PM
emissions. The source for the test was the EVT HQC No. 107 operating on the No. 20 coke
Battery located at USSC's Clairton Cokeworks.

Filterable PM emissionswere measured using EPA Method 5 modified with two impinger trains
in parallel to accommodate the high sample flow rate required to collect a sample volume greater than 30

dscf. Weights are recorded for soluble and insoluble back-half particulate. These emissions are assumed
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to be comparable to the inorganic condensible portion of EPA Method 202. Three compliance test were

conducted during normal coking conditions. Battery 20 was considered a new source and was subject to
the LAER standard. The applicable LAER emissions standard for PM is lessthan or equal to

0.04 pou W pn of coke pushed.

A'Tallng of Cwas assigned to the filterable particul ate tests performed on the HQC. A rating of
D was assigned to the inorganic condensible particulate tests. Process descriptions were provided and
the datawere pr jth adequate detail. Actud field data with pertinent operating conditions were
provided. The which the source was operated is well documented in the report. However, the
report infers that #he souMe may not have been operating within typical parameters during the test.
During the PM emission compliance testing the test car attached to the HQC system, created additional

pressure drop to the system

ich decreases the gas flow rate and the ability of the HQC sysem to
capture fugitive emission A Stated in the report that opacity observations with the test car

disconnected were permilled in tNie compliance test protocol and will improve the visible emissions
performance. Although the visible emissions readings are not available, the report does not provide

additional statements concerning | ticulate or opacity readings.

4.1.2.1.52 Reference 10594 This reference documents an emission test conducted at USSC in
Clairton, Pennsylvania, on July 30-31 and August 1-3 and 6, 1984. The individual modules of the fabric
filter that controls emissions from the sh “B” Battery were tested for filterable PM emissions
using EPA Method 5. Production data are pivided for each test period. The fabric filter includes 14
modules, 12 of which are operating at any gijen time. A single test run was conducted on each of the 14
modules, and the results were summed and multiplied by 12/14 to estimate the total emissions from the
i cated that USSC cond with gn FTIR

system at a given time. A letter attached t report i

analyzer) on the PM catch that indicted that 78 ffrcent of t iligne oil
that was used to seal jointsin the sampli t lyvinylghlorid gin t
sampling train. Thisinformation was used to try to bring lant into compliance with the LAER

standard for the coke oven battery. Thisinformation was not used for developing emission factors for

AP-42 because PM samples are not usually analyzed in the manner described above.
The data from this test are assighed a D rating because of the reported contamination of the PM

catch and because the 14 tests actually compose a single test run. The report contains adequate detail and

no other problems were reported.
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4.1.2.1.53 Reference 106. This reference documents an emission test conducted on the No. 2

coke oven combustion stack at USSC's Geneva Works in Orem, Utah, on February 16 through 18, 1982.
The unit tested was a Koppers/Becker underjet coke oven Battery fired with coke oven gas.

ed filable PM and CO, emissions were measured using EPA Methods 5 and 3 (with Orsat
vely. In addition, the used filtersand front-half wash were analyzed for sulfates and

combinedWwder using a Ba(ClO,)2. Thisinformation was not used for emission factor devel opment.

Uncontrofie

Analyzer

Three test runs were conducted, and process rates were provided in units of tons of coal charged per test

run.

Thefilter®le Pl d CO, test data are assigned an A rating. The report includes adequate
detail, the test methodol ogy was sound, and no problems were reported.

A /. This reference documents an emission test conducted on the No. 3
Ck at 's Geneva Works in Orem, Utah, on February 3 through 5, 1981.
The unit tested was a Koppers/Becker underjet coke oven Battery fired with coke oven gas.
Uncontrolled filterable PM and C msi ons were measured using EPA Methods 5 and 3 (with Orsat
sed filtersand front-half wash were analyzed for sulfates and

4.1.2.1.54 Referey

coke oven combustion i

Analyzer), respectively. In additi
combined water using a Ba(CIO,)j§ This information was not used for emission factor devel opment.
Three test runs were conducted, and process rates were cal culated (using the number of pushes and oven

charge amounts provided in the report) i ' tonsof coal charged per test run.

Thefilterable PM and CO, test data fre assigned a C rating because documentation from the

State of Utah indicates that the process was operating in a manner that would minimize emissions. The

report includes adequate detall, the test methgdol ogy sound, and no ere regorted.
4.1.2.1.55 Reference 108. Thi \.I:;\ 2&% hel

coke oven combustion stack at USSC's Geneva Worksin , Utah, on December 20 through 22, 1982.

The unit tested was a Koppers/Becker underjet coke oven Battery fired with coke oven gas.
Uncontrolled filterable PM and CO, emissions were measured using EPA Methods 5 and 3 (with Orsat
Analyzer), respectively. In addition, the used filters and front-half wash were analyzed for sulfates and
combined water using aBa(ClO,)2. Thisinformation was not used for emission factor devel opment.
Three test runs were conducted, and an average process rate was calculated, using data provided in the

report, in units of tons of coal charged.
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Thefilterable PM and CO, test data are assigned a B rating because only an average process rate

was available. Thereport includes adequate detail, the test methodology was sound, and no problems

were reported.

Reference 109. This reference documents an emission test conducted on the No. 4
coke ove mbustion stack at USSC's Geneva Works in Orem, Utah, on May 18 through 20, 1982. The
unit tested was a Koppers/Becker underjet coke oven Battery fired with coke oven gas. Uncontrolled

filterable PM and

respectively. In

 SSions were measured using EPA Methods 5 and 3 (with Orsat Andyzer),

, the used filters and front-half wash were analyzed for sulfates and combined
water using a Ba(®€10O,)2%This information was not used for emission factor development. Three test
runs were conducted, and process rates were cal culated, using data provided in the report, in units of tons

of coal charged per test run.

Thefilterable PMFand C®, test data are assigned an A rating. The report includes adequate
detail, the test methodol ogy was sound, and no problems were reported.

4.1.2.1.57 Reference 11 eference documents an emission test conducted on the No. 1
and 2 coke oven Battery pushing
19 and 20, 1982. The No. 1 Battery was idle (hot) during testing. Controlled filterable PM emissions

were measured using EPA Method 5. T sl i [ ter system included 10 stacks that independently

ric filter system at USSC's Geneva Works in Orem, Utah, on October

served 10 modules of the baghouse. One tesSlirun was conducted on each of four stacks (two stacks were
tested at atime), and the corresponding emigon rates were multiplied by 10 to estimate emissions from
the entire fabric filter system. Process rates were calculated, using data provided in thereport and in an
attachment to the report, in units of tons of chargeg per test run.

Thefilterable PM test data are idlgyse onz@@geid
during each test run. The report includes adequate detail, est methodol ogy was sound, and no

problems were reported.

4.1.2.1.58 Reference 111. This reference documents an emission test conducted on the No. 3
and 4 coke oven Battery pushing fabric filter system at USSC's Geneva Works in Orem, Utah, on
December 28 and 29, 1982. Controlled filterable PM emissions were measured using EPA Method 5.
The fabric filter system included 10 stacks that independently served 10 modules of the baghouse. One

test run was conducted on each of four stacks (two stacks were tested at atime), and the corresponding
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emission rates were multiplied by 10 to estimate emissions from the entire fabric filter system. An

average process rate was calculated, using data provided in the report, in units of tons of coal charged.

e filidg@ble PM test data are assigned a C rating because only two of ten stacks were tested
test Jn. The report includes adequate detail, the test methodol ogy was sound, and no

during ea

problemsWere reported.

ce 112. Thisreference documents an emission test conducted on the No. 9

g fabric filter system at USSC in Birmingham, Alabama, on August 18 through
21, 1980. Filter
measured using EPA Method 5 (front- and back-half analyses). Three Method 5 test runs were

e PM®ondensible inorganic PM, and condensible organic PM emissions were

conducted. In addition, one was conducted using an in-stack sampling technique that appears to be

similar to EPA Method 178 Pr(Ress rates are provided in the report in units of tonsof coke pushed.

The test data are assigned a B rating because the report contains very little detail about the

process tested. Otherwise, thet ology was sound and no problems were reported.

4.1.2.1.60 Reference 114f This reference documents an emission test conducted on the No. 3
coke oven Battery combustion stack at USSC in Fairfield, Alabama, on August 19 through 21, 1975. The
Battery was fired with COG during testi trolled filterable PM emissons were measured using
EPA Method 17, and condensible PM emissifins were analyzed using an unspecified methodol ogy.

Three test runs were conducted and process fites are provided in the report in units of coal charged.

Thefilterable PM test data are assi a C rating because the repart doegnot inglude adequate

documentation of the test. The test methodo PEE@S W be ghund and ngp
The condensible PM dataare not rated he td ot spegg

not clear if the data represent the inorganic, organic, or botgdPortions of the condensible PM catch.

4.1.2.1.61 Reference 119. This emission test was performed at Bethlehem Steel corporation in
Bethlehem, Pennsylvania. The compliance test results presented in this report are for tests completed on
March 7-9, 1979. The emission test included measurements of filterable PM and condensible PM
emissions. The source for the test was the EVT HQC (scrubber) that controls pushing emissions from

the No. 5 coke battery.
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Filterable PM emissions were measured using EPA Method 5. Weights are recorded for soluble

and insoluble back-half particulate, but the analysis method does not appear to be comparable to EPA
approved methodology for determining condensible PM emissions. Therefore, the condensible PM data
m Nevel op emission factors. Three compliance test runs were conducted during normal

were not

coking cd

A rating of D is assigned to the filterable PM data. Process descriptions are provided and the
data are present equate detail. Actual field data with pertinent operating conditions are
provided. The which the source was operated is well documented in the report. However, the
source was not op®rating®vithin typical parameters during thetest. During testing, atest car attached to
the HQC system created additional pressure drop to the system, which decreased the gas flow rate and
the ability of the HQC systefo capture fugitive emissions.

4.1.2.1.62 Refedihce 12® This reference documents an emission test conducted on the scrubber
that controlled emissions from the No. 3 coke oven Battery pushing operations at Allied Chemical
Company in Ashland, Kentucky, ber 10, 1980. Filterable PM emissions were measured using
three EPA Method 5 test runs. P es are provided in thereport in units of tons of coke pushed.

The test data are assigned a B rating because the report contains very little detail about the

control device. Otherwise, the test meth as sound and no problems were reported.

4,1.2.1.63 Reference 121. Thisref ce documents an emisson test conducted on the fabric
filter that controls the No. 2 coke oven Battery pushing operations at Armco, Inc., in Middletown, Ohio,

on December 14 and 15, 1982. Filterable P\ emissiong were measured eo
system using EPA Method 5. Three test run e ucged. average
the report in units of tons of coke push

The test data are assigned a B rating because only an average process rate was provided.

ot of the contr

Otherwise, thereport included adequate detail, the test methodology was sound, and no problems were
reported.

4.1.2.1.64 Reference 123. This reference documents an emission test conducted on the No. 10

coke oven Battery combustion stack at Inland Steel Company in East Chicago, Indiana, on October 18,
1984. Uncontrolled filterable PM and CO, emissions were measured using EPA Methods 5 and 3 (with
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Orsat analyzer). Three test runs were conducted and process rates are provided in the report in units of

coal charged.

Qpble PM test data are assigned a B rating because the fuel used to fire the Battery is not
D e, the report included adequate documentation, the test methodol ogy was sound and

ce 124. This reference documents an emission test conducted on the No. 2
coke side (pushi ions control gas cleaning car (with scrubber) at Inland Steel Company in East
Chicago, Indiana,®n ApM* 10 and 11, 1980. Filterable PM and CO, emissions were measured at the

scrubber outlet using EPA Methods 5 and 3 (with Orsat analyzer). Three test runs were conducted and

process rates are provided ige report in units of coke pushed.

Thefilterable PiMFtest d are assigned a B rating because details about the control device are
not provided in the report. Otherwise, the report included adequate documentation, the test methodology

was sound and no problems were

4.1.2.1.66 Reference 125§ This reference documents an emission test conducted on the No. 11
coke side (pushing) emissions control gas cleaning car (with scrubber) at Inland Steel Company in East
Chicago, Indiana, on April 10 and 11, 19 wdgrable PM and CO, emissions were measured at the
scrubber outlet using EPA Methods 5 and 3 @vith Orsat analyzer). Three test runs were conducted and

process rates are provided in the report in ungs of coke pushed.

Thefilterable PM test data are assi a C rating because the repart in
and details about the control device are not id h&xepglf. Otherwi
adequate documentation, the test methoggl o as d 0 probl gffis wekg

4.1.2.1.67 Reference 126. This reference documents an emission test conducted on the No. 3

sumngry daa

coke side (pushing) emissions control gas cleaning car (with scrubber) at Inland Steel Company in East
Chicago, Indiana, on December 30 and 31, 1980. Filterable PM and CO, emissions were measured at the
scrubber outlet using EPA Methods 5 and 3 (with Orsat analyzer). Three test runs were conducted and

process rates are provided in the report in units of coke pushed.
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The filterable PM test data are assigned a B rating because details about the control device are

not provided in the report. Otherwise, the report included adequate documentation, the test methodology

was sound and no problems were reported.

Reference 128. This reference documents an emission test conducted on the No. 2

coke side {pUsning) emissions control gas cleaning car (with scrubber) at Inland Steel Company in East
Chicago, Indiana, on August 4 through 8, 1980. Filterable PM and CO, emissions were measured at the
scrubber outlet us W Methods 5 and 3 (with Orsat analyzer). Three test runs were conducted and

process rates are A in the report in units of coke pushed.

The filterable PM test data are assigned a B rating because detail s about the control device are
not provided in the report. erwise, the report included adequate documentation, the test methodol ogy

was sound and no probl reported.

4.1.2.1.69 Reference 130. This reference documents emission testing conducted on the north
and south coke plant (pushing) enggesssms control gas cleaning cars (with venturi scrubbers) at CF & |
Steel Corporation in Pueblo, Col March 11 through 14, 1980. Filterable PM and CO, emissions
were measured a the scrubber oufet using EPA Methods 5 and 3 (with Orsat analyzer). “Coal tar pitch
volatiles” were also measured during the test. The first two tes runs on the north plant were not valid
because of process problems. Four additj runs were conducted on the north plant, and three test
runs were conducted on the south plant. Duiihg testing, the venturi scrubbers operated with pressure
drops ranging from about 30to 45in. w.c.. [ocess rates are provided in the report in units of tons of
coke pushed.

Thefilterable PM and CO, test data i flassifin
detail, the tes methodology was sound agd

are not rated for use in emission factor devel opment.

4.1.2.1.70 Reference 135. This reference documents an emission test conducted on the No. 1
and 2 coke oven Battery push control system fabric filter at Chattanooga Coke and Chemical s Company,
Inc., in Chattanooga, Tennessee, on November 17 through 19, 1980. The coke ovens produce foundry
coke. Filterable PM emissions were measured at the outlet of the control system using EPA Method 5.
Three Method 5 test runs were conducted. Two Method 5 sampling trains were used smultaneously in
order to sample 24 traverse points per test run. An average process rate was provided in thereport in

units of tons of coke pushed.
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The test data are assigned a B rating because only an average process rate was provided.

Otherwise, thereport included adequate detail, the test methodology was sound, and no problems were
reported.

Reference 143. This reference documents an emission test conducted on the west
(Batteries 5 and 7) pushing fabric filter at USSC, Gary Works, in Gary, Indiana, on May 17 through 19,
1983. Filterable PM emissions were measured at the outlet of the control system using EPA Method 5.
Three Method 5 ere conducted, but Run 2 was not valid because of a process problem during

thetest run. An process rate was provided in thereport in units of tons of coke pushed.

The test data are assigned a B rating because only two valid test runs were conducted and an
average process rate was pr ed. Otherwise, the report included adequate detail, the test methodology

was sound, and no probl reported.

4.1.2.1.72 Reference 144. This reference documents an emission test conducted on the No. 3
coke oven Battery mobile pushin pemRON scrubber car at USSC, Gary Works, in Gary, Indiana, on
September 14 through 16, 1982. le PM and CO, emissions were measured at the outlet of the
venturi scrubber using EPA Methjds5 and 3. Threetest runs were conducted. An average process rate

was provided in the report in units of tons of coke pushed.

The test data are assigned a B rating|lecause an average process rate was provided. Otherwise,

the report included adequate detail, the test rethodol ogy was sound, and no problems were reported.

capduct the

ite @ty,
att

outlet of the venturi scrubber using EPA Methods 5 and 3 h Orsat analyzer). Threetest runswere

4.1.2.1.73 Reference 147. Thisr ce doc tS an emissi

Battery A emissions control gas cleaning car )ECrbeiit Granite

Illinois, on December 16 through 20, 1 O, emigBions

conducted, and process rates were provided in the report in units of tons of coke pushed. During testing,

the venturi scrubber pressure drop ranged from 33 to 37 in. w.c..

Thetest data are assigned an A rating. The report included adequate detail, the test methodology

was sound, and no problems were reported.

4.1.2.1.74 Reference 148. This reference documents an emission test conducted on the coke

oven Battery push control system (fabric filter) at Philadel phia Coke Company in Philadelphia,
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Pennsylvania, on January 8 through 13, 1981. The coke ovens produce foundry coke. Filterable PM,

condensible inorganic PM, and CO, emissions were measured at the outlet of the control system using
EPA Methods 5 (front- and back-half andysisand 3 (with Orsat analyzer). Two test runs were
W ncess rates are provided in the report in units of tons of coal charged.

st data are assigned a B rating because only two test runs were performed. Otherwise, the

report included adeguate detail, the test methodol ogy was sound, and no problems were reported.

ence 149. This reference documents an emission test conducted on the coke
stem (fabric filter) at Wheeling Fittsburgh Steel Corporation in Monessen,
Pennsylvania, on August 3through 5, 1981. Filterable PM emissions were measured at the outlet of the
control system using EPA od 5. Three test runs were conducted, and process rates are provided in

the report in units of tons pushed.

Thetest dataare assigned an A rating. The report included adequate detail, the test methodol ogy

was sound, and no problems wer

4.1.2.1.76 Reference 150f This reference documents an emission test conducted on the coke
oven Battery push control system (fabric filter) at Wheeling Fittsburgh Steel Corporation in Monessen,
Pennsylvania, on March 14 through 16, terable PM emissions were measured at the outlet of the
control system using EPA Method 5. Weighgs are recorded for soluble and insolubl e back-hal f
particulate, but the analysis method does notjppear to be comparable to EPA approved methodology for

determining condensible PM emissions. Therefore, the condensible PM data were not used to develop

emission factors. Threetest runs were con ed, and gyocess rates are ided ig the regort in ygits of
tons of coke pushed. l |l ! : '

Thefilterable PM test data are assigned an A ratin he report included adequate detail, the test

methodol ogy was sound, and no problems were reported.

4.1.2.1.77 Reference 153. This reference documents an emission test conducted on the pushing
operations at the No. 1, 2A, 2B, 4, and 5 coke oven batteries at Koppers Industries, Inc., in Dolomite,
Alabama, on November 15 and 16, 1990. The emissionsfrom batteries 2B and 5 are ducted to aknock
out box followed by afabric filter, and then are discharged to the atmosphere through the north stack.
The emissions from batteries 1, 2A, and 4 are ducted to aknock out box followed by a fabric filter, and
then are discharged to the atmosphere through the south stack. The north and south stacks were tested
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for filterable PM emissions using EPA Method 5. Processratesin units of coal charged are provided in

the report for each test run.

e tesilata are assigned an A rating. The report includes adequate detail, the test methodology
was sounf and

problems were reported.

4.1.2.1.78 Reference 155. This reference documents an emission test conducted on the coke
Battery positive ontrol system at Jim Walters Resources in Birmingham, Alabama, on
November 6 and . The pushing emissions are ducted to afabric filter and then are discharged to
the atmosphere. ™e fal®™c filter outlet was tested for filterable PM emissions using EPA Method 5.

Process rates in units of coal charged are provided in the report for each test run.

Thetest dataare an A rating. The report includes adequate detail, the test methodology

was sound, and no probl dns werBreported.

4.1.2.1.79 Reference 15
and 4 COG-fired Battery underfir k at Sloss Industries in Birmingham, Alabama, on May 16,
1995. Uncontrolled filterable PMTOC as propane, SO,, CO,, NO,, and CO emissions were measured

eference documents an emission test conducted on the No. 3

using EPA Reference test methods. Three test runs were conducted for each pollutant (five CO,

measurements). Process data are not inc he report, but an average process rate of 34.5 tons per

hour of coal charged was cad culated using thllemission rates from the report in conjunction with

ecalse ofgthe omission of
p ates be co
i th CESS I ISTE

report includes adequate detail, the test methodology was d, and no problems were reported.

emission factors for the test provided by AC

The test data are assigned a C rati
letter has been sent to ACCCI asking that th

assigned new ratings when confirmatio

4.1.2.1.80 Reference 157. This reference documents an emission test conducted on the No. 1
COG-fired Battery underfiring stack at Koppers Industries Woodward Coke Plant in Dolomite, Alabama,
on January 25, 1995. Uncontrolled filterable PM, TOC as propane, SO,, CO,, NO,, and CO emissions
were measured using EPA Reference test methods. I1n addition, the back half of the EPA Method 5
sampling train was analyzed for condensible PM, but the analysis method is not discussed in the report

and it is not stated whether the emissions are condensible inorganic PM, condensible organic PM, or
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both. In amemo attached to the report, Koppers indicated that the Run 2 filterable PM measurements

may have been skewed by the presence of metalsin the PM catch. The PM catch was analyzed for

metals, and significant quantitieswere present in the sample. Therefore, the Run 2 filterable PM data are

. Process data, based on the amount of coal charged, for the 30 day period prior to the
the report. The process rate during testing was assumed equal to the averagerate
from the previous 30 days.

The test giiia arcyssigned a B rating because the process rate is based on a historic average. It
should be noted ti
abou™0 percent above or below the average during the 30 day period. Otherwise,

Tprocess rateis believed to be accurate because the amount of coal charged did
not vary more that

the report includes adequate detail, the test methodology was sound, and no problems were reported.

4.1.2.1.81 Referey
COG-fired Battery undes
Uncontrolled filterable PM, SO,, CO,, and NO, emissions were measured using EPA Reference test

9. Thisreference documents an emission test conducted on the No. 1

ring st&ck at Koppers Industries in Dolomite, Alabama, on August 21, 1991.

methods. Process data, based on unt of coal charged, are provided in the report for the day of

testing. Thisisthe same source in Reference 157.

Thetest data are assigned an A rating. The report includes adequate detail, the test methodology

was sound, and no problems were report

4,1.2.1.82 Reference 161. This ref ce documents an emission test conducted on the coke

Battery positive pushing control system at Alabama By-Products Corporation in Tarrant, Alabama, on

September 9 through 11, 1985. The pushi i ssionggare ducted to afghc filte
u or filteraly
in ORs of co arge

discharged to the atmosphere. The fabric fil
The test data are assigned an A rating. The report includes adequate detail, the test methodol ogy

using EPA Methods 5 and 3, respectivel

report for each test run.

was sound, and no problems were reported.

4.1.2.1.83 Reference 162. This reference documents an emission test conducted on a quench car
that controls PM emissions from pushing operations at Erie Coke Corporationin Erie, Pennsylvania, on
March 17 and 18, 1994. Filterable PM emissions were measured during two Method 5 test runs, and a

processrate was provided in units of tons per hour of coke pushed. Because thetest was conducted in
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Pennsylvania, the reported PM concentrations are likely to include the back-half insoluble PM as

required by the PA DER. The report does not include any raw data sheets or details about the process.

Pennsylvania, onMpril ®and 19, 1995. Filterable PM emissions were measured during two Method 5

test runs, and a processrate was provided in units of tons per hour of coke pushed. Because the test was

conducted in Pennsylvania, reported PM concentrations are likely to include the back-half insoluble

PM asrequired by the PA The report does not include any raw data sheets or details about the
process.

The test data are assign ing because the report only summarizes the testing and does not
provide sufficient details about th da0 or process. In addition, the reported PM probably includesa

small percentage of back-half PMbut the data sheets with this information are not provided in the report.

4.1.2.1.85 Reference 164. This documents an emission test conducted on a quench car
scrubber system that controls PM emissions fgom pushing operations at Erie Coke Corporationin Erie,
Pennsylvania, on August 7 and 8, 1996. Filt@able PM emissionswere measured during two Method 5
test runs, and a process rate was provided in units of tons per hour of coke pushed. Because the test was
conducted in Pennsylvania, the reported
PM asrequired by the PA DER. The report

process.

The test data are assigned a C rating because the report only summarizes the testing and does not
provide sufficient details about the testing or process. In addition, the reported PM probably includesa
small percentage of back-half PM, but the data sheets with this information are not provided in the report.

4.1.2.1.86 Reference 165. This reference documents an emission test conducted on the coke
Battery No. 1 positive pushing control system at Alabama By-Products Corporation in Tarrant, Alabama,
on July 9through 11, 1985. The pushing emissions are ducted to afabric filter and then are discharged
to the atmosphere. The fabric filter outlet was tested for filterable PM and CO, emissions using EPA
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Methods 5 and 3, respectively. Process rates in units of coal charged are provided in the report for each

test run.

e tesilata are assigned an A rating. The report includes adequate detail, the test methodology
was sounf and

problems were reported.

4.1.2.1.87 Reference 166. This reference documents an emission test conducted on the No. 11

=R Cbustion stack at Inland Steel Company in East Chicago, Indiana, on January

coke Battery (pud 0. 11 coke Battery (no pushing, assumed to represent door leak emissions), and

the coke Battery
27 and 29, and

were operating on the sources during testing, but based on the magnitude of emissions, it appears that

edruary ®and 7, 1990. The report does not indicate if any air pollution control devices

filter. It should be noted that an earlier test (1980) on the same coke
oven Battery indicated that the Battery was equipped with a hooded scrubber car. The combustion stack
is assumed to be uncontrolled. T runs were conducted on each process for filterable PM, PM-10,
TOC, SO,, NO,, CO,, and CO usi Methods 5 and 17, 201A, 25A, 6C, 7E, 3, and 10, respectively.
Process rates for the pushing and gp pushing operations are provided in units of tons of coke pushed, and

process rates for the Battery stack are provided in units of tons of coal charged.

The test data summary sheetsin the rt appear to contain multiple errors, including: (1) for
Run 3 on the No. 11 Battery (pushing) and Hlin 2 (no pushing), the PM concentration is not equal to the
concentration calculated using data from the raw data sheets; (2) and emission rates (for SO, TOC, and

NO,) from the No. 9 Battery stack were ated usigg peak concentraiions fopgpme tegt runs ggd
average concentrations for other test runs wi th eriegpf data. B : Jaf
emission factor development, the PM cogc i0 e lated ugg the ; e,

TOC, and NO, emission rates were calculated using the avgge instead of the peak concentrations.

Other discrepancies in the report data and the data used for devel oping emission factors indlude: (1)
rounding errors, possibly due to the presentation of too few significant figuresin the test report; and (2)
for emission factor devel opment purposes, emissions from non-detect runs are estimated as one-half of

the detection limit.

The PM and PM-10 data from Battery No. 11 pushing and “no pushing” are assigned C ratings
because the control device is not specified in thereport and is assumed to be a fabric filter (see
explanation above). The datafor TOC, SO,, NO,, CO,, and CO from all of the sources are assgned aB
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rating because of the errors identified in the test report. The PM and PM-10 data from the Battery No. 9

combustion stack are also assigned a B rating. Reference test methods were used, no problemswere

reported, and the test methodol ogy was sound (although several mistakes were identified and corrected

.1.88 Reference 167. This reference documents an emission test conducted on the P1, P2,
P3S, P3N, and P4 combustion stacks at LTV Steel Company in Pittsburgh, Pennsylvania, on August 17
through 19, 1993 rolled NO, and CO, emissions were measured using EPA Methods 7E and 3A.
Process data are ded in the report, but process rates of 46.9 (P1), 46.9 (P2), 54.7 (P3S), 54.7
(P3N), and 64.0 (®4) ton®per hour of coal charged were calculated using the emission rates from the
report in conjunction with emission factors for the test provided by ACCCI. A single two hour test run

was conducted on each stac!

The test data ar ign C rating because of the omission of process rates from the report and
because a single test run was conducted on each stack. A letter has been sent to ACCCI asking that the
calculated process rates be confir e datawill be assigned new ratings when confirmation or
correction of the processratesis gl Otherwise, the report includes adequate detail, the test

methodol ogy was sound, and no Jgoblems were reported.

4.1.2.1.89 Reference 168. This documents an emission test conducted on the coke
oven batteries Nos. 7 and 8 pushing operatigis at the Bethenergy Lackawanna Coke Divisionin
Lackawanna, New Y ork, on July 9 through 1 1991. Filterable PM, phenol, ammonia, TOC, CO,, CO,

benzene, PM-10, cyanide, and PAH emissions were measured at the outlet of the fabric filter that

controls emissions from the coke side sh batteriegg/ and 8. Thet hod
Methods 1 through 5 for PM, CO,, and flow Nt a ification
analysis for phenol and ammonia (analygis ¢ [ 1 using hod$§

and Waste, EPA 600/4-79-020, Method 420.2 for phenol ethod 350.1 for ammonia); EPA Method
25A for TOC; EPA Method 10 for CO; EPA Method 18 for benzene; EPA Method 201A for PM-10; a
modification of the Method 201A back-half analysis for cyanide; and modified method 5 (MM5) for

PAH. Several PAH were not detected during one or more test runs. Acenaphthene,
benzo(b)fluoranthene, and benzo(a)pyrene were not detected during any test run. The detection limit for
these pollutants will be noted in the summary tables. Benzo(g,h,i)perylene was not detected during two
of three test runs, and benzo(k)fluoranthene and indeno(1,2,3-cd)pyrene were not detected during one of

three test runs. For these pollutants, emissons from the non-detect test runs are estimated as one-half of
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the detection limit. Sufficient information is provided in the report to calculate processrates, in units of

tons per hour of coke pushed, for each test run.

were used. Tne data for acenaphthene, benzo(b)fluoranthene, and benzo(a)pyrene were not used for

emission factor development because the pollutants were not detected during any test run. The data for

benzo(g,h,i)peryl W ssigned a C rating because emissions from two of three test runs are estimated
as one-half of thel ™ gron limit, and the data for benzo(k)fluoranthene and indeno(1,2,3-cd)pyrene are
assigned a B ratirng
test datafor all of the other pollutants are assigned A ratings. The report included adequate detail, the

test methodology was soun d no problems were reported.

4.1.2.1.90 Refehce 16 This reference documents an emission test conducted on the No. 1
Battery combustion stack at the Shenango, Inc. Neville Island Plant in Pittsburgh, Pennsylvania, on
September 20-23, 1993. Uncontr mterable PM and CO, emissions were measured using EPA
Methods 5 and 3 (with Fyrite an T hree test runs were conducted. Process dataare not included
in the report, but an average procggsrate of 61 tons per hour of coal charged was calculated using the

emission rates from the report in conjunction with emission factors for the test provided by ACCCI.

The test data are assigned a C rating @ecause of the omission of process rates from the report. A
letter has been sent to ACCCI asking that thqlical culated process rates be confirmed. The data will be

assigned new ratings when confirmation or correction of the process ratesisreceived. Otherwise, the

report includes adequate detall, the test m ol ogy sound, and no A ere regorted.
4.1.2.1.91 Reference 170. Thi n test hel

and 2 coke batteries (pushing ), No. 1B Battery combustio k, and No. 2 Battery combustion stack at
Koppers Industries in Monessen, Pennsylvania, on September 20 through 23, 1993. Each test included
three test runs measuring filterable PM, TOC as propane, CO,, NO,, and CO using EPA Reference test

methods. The pushing emissions were measured at the outlet of afabricfilter that controls PM emissions
from pushing operations, and the pushing emissions were ducted to the fabric filter from atraveling hood
system. The combugtion stack emissionswere hot controlled, and the ovens were heated with
desulfurized COG. Process data are not included in the report, but average process rates of 460 tons per

hour (pushing), 43.5 tons per hour (1B combustion), and 17.5 tons per hour (2 combustion) of coal
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charged were calculated using the emission rates from the report in conjunction with emission factors for

the test provided by ACCCI.

ata are assigned a C rating because of the omission of process rates from the report. A
letter has to ACCCI asking that the calculated process rates be confirmed. The datawill be
assigned NEW ratings when confirmation or correction of the processratesis received. Otherwise, the

report includes adequate detail, the test methodol ogy was sound, and no problems were reported.

ence 171. Thisreference documents an emission test conducted on the No. 1
ric filter at Shenango, Incorporated’s Nevillelsland Plant in Pittsburgh,
Pennsylvania, on January 18 through 20, 1988. Filterable PM and CO, emissions were measured at the
fabric filter outlet using EPZ ethods 5 and 3 (with Fyrite analyzer). Process data are not included in
the report, but an average rate of 557 tons per hour of coal charged was calculated using the

emission rates from the rdport inonj unction with emission factors for the test provided by ACCCI.

The test data are assign ing because of the omission of process rates from the report. A
letter has been sent to ACCCI the calculated process rates be confirmed. The data will be
assigned new ratings when confirfation or correction of the process ratesis received. Otherwise, the

report includes adequate detail, the test methodology was sound, and no problems were reported.

4.1.2.1.93 Reference 172. This refcfence documents testing conducted on the coal crusher and
coke screening operations at Bethlehem StegllCorporation in Bethlehem, Pennsylvania, on December 2
through 6, 1991. Particulate matter emissionswere measured using EPA Method 5 at the outlet of a

rotoclone that controls emissions from the crushergand at the stack that vent
coke screening operations. Process rates arci@ prali thglfeport
ibl S0

, but
coal throughput, by the ACCCI. Cond ed, the
DER (used during the test) differs from the current EPA c sible PM analysis method. Inaddition,

condensible PM is not expected to be emitted from these types of sources (crushers and screens).

The test data are assigned an A rating. the test methodology was sound, no problems were

reported, and adequate detail was provided.

4.1.2.1.94 Reference 173. This reference documents respirable dust (PM-10) sampling
conducted on the coal pulverizer buildings at USS Clairton Worksin Clairton, Pennsylvania, on

December 19 and 20, 1994. Emission rates from the first unit primary and secondary pulverizers and the
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second unit primary and secondary pulverizers were measured during the test program. Sampling was

conducted in accordance with the Allegheny Count Health Department Division of Air Quality Source
Testing Manual, Chapter 53, “Determination of Inhalable Fugitive Particulate Emissionsfrom Air

approximate flow®™neasuMments cal culated from the measured vel ocities and sampling point (window)

area openings. The following process data were back-cal culated from the emission rates presented in the

secondary pulverizer processed 325 tons of coal per hour.

The test data are assign ing because of uncertainties associated with the test method and

because the process rates are not ifgcluded in the report.

4.1.2.1.95 Reference 174. This documents respirable dust (PM-10) sampling
conducted on the coal pulverizer buildings SS Clairton Works in Clairton, Pennsylvania, on
November 30 and December 1, 1995. Emisfbn rates from the firg unit primary and secondary

pulverizers and the second unit primary and secondary pulverizers were measured during the test
program. Sampling was conducted in acc ce withghe Allegheny C Health D
of Air Quality Source Testing Manual, Chap

ent Rivision
i cul@e
ithi bs r t of

PM-10 concentrations using a 10 millimeter Dorr-Oliver ne connected to a filter holder loaded with

eri nai@on of Inhal
methogrovid

Emissions from Air Pollution Sources e
atared quartz filter and a personal sampling pump. The method dso specifies that air velocities be
measured with a vane anemometer or Kurtz Model 441 anemometer (or equivalent). Sampling points are
selected by choosing the openingsin a building that, on inspection, allow the largest amount of fugitive
dust to leave the enclosure. Emission rates were calculated using the concentration datain conjunction
with approximate flow measurements cal culated from the measured vel ocities and sampling point
(window) area openings. The following process data were back-calculated from the emission rates
presented in the report and a summary of emission factors provided by ACCCI: (1) the first unit primary
pulverizer processed 350 tons of coal per hour; (2) the first unit secondary pulverizer processed 150 tons

4-65



DRAFT 5/22/08
of coal per hour; (3) the second unit primary pulverizer processed 213 tons of coal per hour; and (4) the

second unit secondary pulverizer processed 250 tons of coal per hour.

Emisson rates frém the Mgt unit primary and secondary pulverizers and the second unit primary

pulverizer were measured during the test program. Sampling was conducted in accordance with the
Allegheny Count Health Dejtment Division of Air Quality Source Testing Manual, Chapter 53,
“Determination of Inhal [tive Particulate Emissions from Air Pollution Sources Within a
Structure.” The method #rovideSXor the measurement of PM-10 concentrations using a 10 millimeter
Dorr-Oliver cyclone connected to afilter holder loaded with atared quartz filter and a personal sampling
pump. The method dso specifi m vel ocities be measured with avane anemometer or Kurtz
Model 441 anemometer (or equiv Sampling points are selected by choosing the openingsin a
building that, on inspection, allowgghe largest amount of fugitive dust to leave the enclosure. Emission
rates were cal culated using the concentration data in conjunction with approximate flow measurements
calculated from the measured velocities ling point (window) area openings. The particle size
analysis was conducted using computer-contiblled scanning electron microscopy. The following process
data were back-calculated from the emissionflates presented in the report and asummary of emission

factors provided by ACCCI: (1) thefirst unit primary pulverizer processed 333 tons of coal per hour; (2)

the first unit secondary pulverizer proc 42 tons gf coal per hour; 3)t ondunit prigary
pulverizer processed 300 tons of coal per ho l | I

The test data are assigned a C rating because of u ainties associated with the test method and

because the process rates are not included in the report.

4.1.2.1.97 Reference 176. This reference documents an emission test conducted on the coke
Battery combustion stack at Erie Coke Corporation in Erie, Pennsylvania, on August 8, 1996.
Uncontrolled filterable PM, TOC as propane, CO,, NO,, methane, and ethane emissions were measured
using EPA Reference test methods. In addition, VOC as propane emission factors were calculated by
subtracting the methane and ethane factors from the TOC factors for each test run. Threetest runs were

conducted. Process data are not included in the report, but an average process rate of 34.7 tons per hour
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of coal charged was cal culated using the emission rates from the report in conjunction with emission

factors for the test provided by ACCCI.

ata are assigned a C rating because of the omission of process rates from the report. A
to ACCCI asking that the calculated process rates be confirmed. The datawill be
assigned NEW ratings when confirmation or correction of the processratesis received. Otherwise, the

report includes adequate detail, the test methodology was sound, and no problems were reported.

4.1.2.1.9 ence 177. Thistest report describes asingle run test conducted on August 9,
1985 that was spemsor Alabama By-Products Corporation. The test was performed by Guardian
Systems, Inc. on Alabama By-Products Corporation Tarrant, AL Coke Battery #5 & 6 positive pushing
control system. The push cgifol system consists of amovable hood assembly which travels with the car
and a baghouse for partic oval. EPA Methods 1 through 5 were conducted to measure
particulate emissions. pling&arted when the pusher ram began moving and stopped when the
emissions captured were collected by the baghouse. Only one push was sampled per traverse point and
the sampling time varied for each Ithough the stack dimensions indicated that a 24 point traverse
would be required, the report stat nly 5 points per diameter were sampled for the test. The total
run time for the test was slightly gger 7 minutes. The reported emissions for the test were 0.023 |b/ton of
coal charged. Thetest report is adequately documented, however the filter weight loss of 3.3 mg was

subtracted fromthe 11.7 mg of particul in the acetonerinse. Therefore, the correctly

reported emissions should be 0.032 |b/ton of goal charged. The test report is rated D because only one
run was conducted, insufficient points were gaimpled, the sample duration for each point varied, the
negative bias created by the negative filter weight and the low acetone rinse weight that provided the

only measurement of mass emissions.

4.1.2.1.99 Reference 178. Th|JHlS | from B;for

Fuels Combustion Consultant to Mr. Thomas E. Kreichelt ethlehem Steel Corporation concerning

NOx and VOC emissions measurements made between November 30, 1992 and February 5, 1993 at
Bethlehem Structural Products in Bethlehem, PA as part of the corporate emissioninventory. The
measuremnts included coke oven batteries A, No. 2 and No. 3. The letter includes little documentation
of the test methods used and no production information. The reported NOx emissions were 0.572, 0.179
and 0.195 Ibs/MBtu for Battery A, No. 2 and No. 3 respectively. The reported VOC emissionswere
0.002 Ibs/MBtu for Batteries No. 2 and No. 3. Since no production information is available, this datais

not useabl e for emission factors devel opment.

4-67



DRAFT 5/22/08
4.1.2.1.100 Reference 179. ThisisaMay 7, 1994 letter from John P. Shimshock of Chester

Environmental to Mr. Miles Lalley of Bethlehem Sted Corporation concerning revised emissions testing
summary report of the No. 7 and No. 8 waste heat stacks at the Bethlehem facility in Lackawanna, NY .

S i ons measurements of CO, SO2, NOx and THC were determined on April 21, 1994 for
& i on April 22,1994 for the No. 8 stack. The letter includes little documentation of the
test meth00S Uised and no production information. For waste heat stack No. 7, the average emissions for
CO, SO2, NOx and THC were 18.4, 258.6, 125.1 and 2.4 Ib/hr respectively. For waste heat stack No. 8,
the average emi O, SO2, NOx and THC were 9.7, 307.7, 130.4 and 3.7 |b/hr respectively.

Continuo
the No. 7

Since no producti rmation is available, thisdataisnot useable for emission factors devel opment.

4.1.2.1.101 Reference 180. Thisis March 30, 19% letter from Bradford K. Pease, PE, CEM of
Fuels Combusgtion Consultagio Mr. Phillip L. Gano of the Bethlehem Sted Corporation Burns harbor
Plant concerning an emisg ventory of the Burns Harbor Plant. The emissions inventory of 44
sources at the plant was #nduct® by measuring the concentrations of oxygen, total gaseous
hydrocarbons, carbon monoxide, oxides of nitrogen, sulfur dioxide and methane. The sources tested
included coke ovens, sinter plant, ation, blast furnaces, seelmaking facilities, continuous casters,
soaking pits, slab and plate mills sakshing facilities. The testing was conducted between September
15, 1993 and December 17, 1993.Two tests of the combustion stack of Battery No. 1 were made. On
9/15/93 and 9/22/93 when Battery No. 1 was combusting 14% blast furnace gas and 86% coke oven gas,
the NOx, SO2, CO and VOC emissions .32, 0.88, 0.31 and 0.0046 Ib/M Btu respectively. On
9/22/93 when Battery No. 1 was combustingicoke oven gas, the NOx, SO2 and CO emissions averaged
0.64, 0.98 and 0.11 Ib/MBtu respectively. 9/16/93 and 9/22/93 when Battery No. 2 was combusting
coke oven gas, the NOx, SO2, CO and VOC emissions averaged 0.58, 0.85, 0.074 and 0.032 Ibt/MBtu
respectively. For Battery No. 1 on 9/24/9 2,COand VO
0.0186, 0.039, 0.0668 and 0.0046 |b/ton of ¢
NOx, SO2, CO and VOC pushing emi
charged respectively. The letter includeslittle documentatj

avergged
/g8, the

of goal

on the details of the test methods used and

shingemissign

no production information. As aresult the data for the combustion stack can not be used for emission
factor development and the scrubber controlled pushing emissions dataisrated D. In additionto the
concentrations measured at the various sources, the appendices to the letter include summary results of
five particulate tests conducted on the Battery No. 1 and Battery No. 2 pushing controlsin 1991 an
1992by Mostardi-Platt Associates. The three Battery No. 1 testsaverage 6.12 Ib/hr. The two Battery No.
2 tests average 12.31 Ib/hr. However, there is no production information for the periods covered by the

particulate tests and therefore the data can not be used for emission factor devel opment.
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4.1.2.1.102 Reference 188. Thistest report describes an emission test conducted by TRW

Environmental Engineering Division, under contract with EPA's Emission Measurement Branch during
the week of July 9, 1979. The test was conducted at the coke oven battery stack at Bethlehem Steel
W pber 2 battery at the Sparrows Point, Maryland facility. Battery No. 2 is a 60-oven

Battery bedan operations in 1961 and has not been rehabilitated since start-up. Maintenance techniques

Corporati

Koppers pattery, fired with un-desulfurized coke oven gas from the by-product plant. The
used on Battery No. 2 were mobile-gunning and hand-held gun slurry patching. Emission tests were
conducted at the the battery stack to determine concentrations of the following constituents in
the flue gas: parti enzo-a-pyrene (BaP), oxygen (O,), carbon dioxide (CO,), carbon monoxide
(CO), nitrogen ox¥es (N®Xx), visible emissions, and sulfates (SO,). The sampling procedure used was
EPA Method 5 with two deviationsfor sulfate analysis and ether chloroform extraction. After andysis
of the particulate samples, afml portion of the H,0 collection was removed for sulfate analysis.
Analysis was performed b, A ing with 0.0100 N Barium perchlorate. The filter was soaked in 80%

fted forulfate analysis. Ether and chloroform extraction was performed on the

Isopropyl alcohol and ti
H.,0 portion of the particulate samples for condensibles. This was performed on the H,0 collection minus
the 25ml portion used for sulfate m. The remaining portion of the H,0 samples was evaporated and
the residue weighed and included ticulate emissions. The BaP sampling procedure consisted of
an EPA Method 5 train, with an D-2 adsorbent trap inserted between the heated filter and first
impinger. The XAD-2 trap was thermostaticaly controlled to 127°F. The trap was shielded from visible
and ultraviolet light during sampling by iag With aluminum foil. Methylene Chloride was used for
rinsing the probe, filter holder, and connectiifilj glass-ware up to the trap. Acetone was used for ringng
the remainder of the train. The samples werd@refrigerated until analysis was performed. Filtered
particulates and solid samples were extracted for eight hours in Cyclohexane before analysis. Some

liquid samples which were darkly colored, ly

viscous were diluted with Cyclohexane prio
spectrophotometry to determine concen

report includes adequate detail, the test methodology was d, and no problems were reported.

4.1.2.1.103 Reference 189, Thistest report describes an emission test conducted jointly by
Clayton Environmental Consultants, Inc., TRW Environmental Engineering Division and York Research
Corporation, under contract with EPA's Emission Measurement Branch during the week of August 7,
1979. The test was conducted at the coke oven battery stack at C. F. & 1. Steel Corporation's battery D at
the Pueblo, Colorado facility. Battery D is a 31-oven Koppers gun-flue battery, fired with undesulfurized
coke oven gas from the by-product plant. The D battery started operating in 1929, was completely rebuilt
in 1960, and was rehabilitated in 1975. Normal cokingtimefor Battery D is 18 hours and each oven is
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charged with 18.49 tons of coal. Systematic maintenance techniques used on the battery include spray

patching, nozzle and gun block repairs, and cleaning collecting mains, stem jet g ectors, and standpipes.

In addition, the portable O, and combustible gas monitors are used, along with observation of emissions

jdentify ovens or flues that may cause an increase in emissions. When these have been
identified Be of the problem isinvestigated and necessary corrective action taken. Emission tests

e0

were condu at the outlet of the battery stack to determine concentrations of the following constituents

in the flue gas: particulate, benzo-a-pyrene (BaP), oxygen (O,), carbon dioxide (CO,), carbon monoxide
M deviationsfor sulfate analysis and ether chloroform extraction. After andysis
pl
Analysis was performed by titrating with 0.0100 N Barium perchlorate. The filter was soaked in 80%

(CO), nitrogen o
EPA Method 5w

PX), visible emissions, and sulfates (SO,). The sampling procedure used was

of the particulate c®a 50 ml portion of the H,0 collection was removed for sulfate analysis.

Isopropyl acohol and titratefor sulfate analysis. Ether and chloroform extraction was performed on the

H,0 portion of the particul
the 50 ml portion used fa

Sples for condensibles. This was performed on the H,0 collection minus
daonalysis. The remaining portion of the H,0 samples was evaporated
and theresidue weighed and included in the particulate emissions. The BaP sampling procedure
consisted of an EPA Method 5 trg i an X AD-2 adsorbent trap inserted between the heated filter and
first impinger. The XAD-2 trap ostatically controlled to 127°F. The trap was shielded from
visible and ultraviolet light durin pling by wrapping with aluminum foil. Methylene Chloride was
used for rinsing the probe, filter holder, and connecting glass-ware up to the trap. Acetone was used for
rinsing the remainder of thetrain. The ere refrigerated until analysis was performed. Filtered
particulates and solid samples were extracteqor eight hours in Cyclohexane before analysis. Some
liguid samples which were darkly colored, c@ihtained abundant suspended material, or were extremely

viscous were diluted with Cyclohexane prior to analysis. Final analysis was performed by fluorescence

spectrophotometry to determine concentrations of BaPg Thetest data are gssign A rgting. The
report includes adequate detail, the test meth wIs un d no pr ed: . I

4.1.2.1.104 Reference 190. This test report descrilgglan emission test conducted jointly by

Clayton Environmental Consultants, Inc. and TRW Environmental Engineering Division, under contract
with EPA's Emission Measurement Branch during the week of May 1, 1979. The test was conducted at
the coke oven battery stack at Jones and Laughlin Steel Corporation's battery P4 at the Pittsburgh,
Pennsylvaniafacility. Battery P4 isa 79-oven Koppers underjet battery, underfired with undesulfurized
coke ovengas. A gasdesulfurization unit isnearing completion but was not in operation during the
testing. The P4 battery was originally started up in 1953. It underwent a hot end-flue rehabilitation in
1976 and was placed back in operationin early 1977. The battery was operating on a 17-hr coking time
during the testing and each oven was charged with 16 to 16.5 tonsof coal to produce about 11 tons of
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coke. Maintenance techniques used on the battery include silica dusting coupled with spray patching and

troweling. Emission tests were conducted at the outlet of the battery stack to determine concentrations of

the following constituents in the flue gas: particul ate, benzo-a-pyrene (BaP), benzene, oxygen (O,),

H.,0 collection miMus the™ ml portion used for sulfate analyss. The remaining portion of the H,0
samples was evaporated and the residue weighed and included in the particulate emissions. The benzene
sampling procedure consistgf the collecting an integrated flue gas sample into a Tedlar® bag and
analysis by EPA portable omatographic Method 110, “ Determination of benzene from Stationary
Sources.” The BaP ing pr&cedure consisted of an EPA Method 5 train, with an XAD-2 adsorbent

trap inserted between the heated filter and first impinger. The XAD-2 trap wasthermostaticaly

controlled to between 120 and 12 hylene Chloride was used for rinsing the probe, filter holder,
and connecting glass-ware up to t Acetone was used for rinsing the remainder of the train. Final
analysis was performed by fluoreggence spectrophotometry to determine concentrations of BaP. Thetest
data are assigned an A rating. The report includes adequate detail, the test methodology was sound, and

no significant problems were reported.

4.1.2.1.105 Reference 191. This tes@@teport describes a July 26 to 28, 1979 emission test
conducted jointly by Clayton Environmental Consultants, Inc. and TRW Environmental Engineering
Division, under contract with EPA's Emissign M easur
oven battery stack at National Steel Corpor

t Granite
C isa6l-oven Koppers-Becker gun-flu r;y u
supplied by the by-product plant. During the period coverig#fthe emission tests, 36 coke ovens were
operating on a coking period of 17.5 hr with two ovens (Nos. 155 and 163) on an extended coking cycle.
The other 25 ovens (Nos. 123-126, 131, 132, 144, 146, 147, 154, 157, 161, 162, 174-177, 181, and 193)
were bricked-up or out of service. The C Battery started operating in 1961 and was rehahilitated in 1976.

This cold end-flue rehabilitation included gun flue, crossover flue and end flue repairs. In March 1979,
an ESP with three parallel modules began operating at Battery C. Each ESP module has a collection area
of 2,550 M? (27,440 ft?) and all three modules together have a collection area of 7,650 M? (82,320 ft?).
However, thetest report states that two independent inlet and outlet test programs provide evidence that

the ESP was not an effective particul ate control device for this source. Although discussions in the test
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report identify potential causes for the poor particul ate control, the high (700°F inlet) flue gas

temperatures and particulate characteristics were not discussed. The report states that normal coking

time for the battery is 17-hr and each oven was charged with 16.6 tons of coal. Emission testswere

conducte let and outlet of the battery stack ESP to determine concentrations of the following
constitue flue gas: particulate, benzo-a-pyrene (BaP), benzene, oxygen (O,), carbon dioxide

(CO,), carnar
EPA Method 5 with several deviations. The train was modified by adding a cyclone upstream of the

monoxide (CO), visible emissions, and sulfates (SO,). The sampling procedure used was

filter to prevent t from blinding (plugging or clogging) due to an unusual resinous character of
the particulate in aust gas. A flexible unheated Teflon® tubing connected the glass probe to the
heated cyclone. ®hly ac®one was used for rinses of the probe, nozzle, and Teflon® flex-line because
water had no observable effect on the accumulation of the unusual particulate matter. An undetermined

amount of samplewas los ifhefield on Run 3 of the inlet when a front-half acetone rinse sample bottle

was accidentally broken. 0 samples were evgporated at 105° C, the solvent samples were
evaporated at room temp Md the residue weighed and included in the particul ate emissions.
Sulfates were determined from the residues of each liquid fraction after analysis of the particulate
samples. Analysiswas perfor mmeting with 0.0100 N Barium perchlorate. The filter was soaked
in 80% Isopropy! alcohol and titr sulfate analysis. The benzene sampling procedure consisted of
the collecting an integrated flue gjg sample into a Tedlar® bag and analysis by EPA portable gas
chromatographic Method 110, “Determination of benzene from Stationary Sources.” The BaP sampling
procedure consisted of an EPA Method " ith an XAD-2 adsorbent trap inserted between the
heated filter and first impinger. The XAD-2frap was thermostatically controlled to between 120 and
127°F. Methylene Chloride was used for ri
the trap. Acetone was used for rinsing the remainder of thetrain. Final analysis was performed by
fluorescence spectrophotometry to determige concentrgions of BaP. Dueto the sggmplingdifficulties
encountered and the reported results, the tesiilka ' uate
detail, the test methodol ogy was sound, gnd u d

ed 3 C rating
act
maodificationsto address the problems. Because of the | demonstrated particulate control (possibly

ng the probe, filter holder, and connecting glass-ware up to

CO

the prgflem

due to high operating temperature) the tests at the outlet of the ESP are not suitable for emission factor

development.

4.1.2.1.106 Reference 192. Thistest report describes an August 11 to 15, 1998 emission test
conducted by Pacific Environmental Services, Inc. under contract with EPA's Emission Measurement
Center. The test was conducted at Bethlehem Steel Corporation’s Burns Harbor Division coke oven
battery Number 2 in Chesterton, Indiana. Battery No. 2 is a Still/Otto design which began operation in
1972 and was rebuilt from the pad up in 1994. The battery consists of 82 six meter ovens that charge an
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average of 3 1.5 tons of coal to produce an average of 23.8 tons of coke. The normal coking time(from

coal charge to coke push) for the battery is 18 hours. The battery uses 100% undesulfurized COG in a
twin flue combustion system with double pair flues that uses multiple staged air undejet system. The

battery cq
heat temy

monitoring includes an 0, monitor, a continuous opacity monitor (COM), and a waste
onitor. Pushing emissions are captured by a moveable hood attached to a fixed duct
system. Thenood 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 |
the belt which seq

duct. Thesix co

acemt Battery No. 2 isamodified Minister Stein design; atripper car moves under
Xop of the duct; the tripper car and fume hood are connected by a telescoping
partm®t pulse jet baghouse has a volumetric flow rate of 205,000 to 216,000 acfm.
At least 4 baghouse compartments are always on-line; one is usually out of service for cleaning, and one
can be out of service for mgj ance at any given time. Each compartment houses 352 12-foot-long
Nomex bags. The bags ar ated with 1.5 pounds of lime per pulse jet cleaning cyde. A total of
3,100 pounds of lime is il ected Wto the baghouse per day. Pressure drop (deltap) is measured across
the baghouse rather than across individual compartments, and rangesfrom 4.4 to 8.8 inches of water. Air
temperature in the baghouse ran 300°F at theinlet to 140 - 160°F at the outlet. The gross
filtering areais 40,440 ft?, the net|fliliading area (with one module offline for cleaning) is 33,700 ft*, and
the net air-to-cloth ratio is 5.4 ft®.

The testing was performed to qugiad ontrolled and controlled air emissions of filterable
particulate matter (PM), toluene extractable @atter (EOM) and 19 polycyclic aromatic hydrocarbons
(PAHSs) [acenaphthene, acenapthylene, anthrlicene, 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, indengg 1,2,3-cd)pyrene
napthalene, perylene, phenanthrene, and pyrqafll . udlthe narati
laboratory states that toluene was the exdgactip@sol the report

chloride was used to extract the samples. In addition, foll g the PM and EOM analyses, the samples

were analyzed to screen for the presence of 17 trace metals. Baghouse dust samples were also collected
and anayzed for the same 16 trace metals. EPA Method 315 procedures were used to determine PM,
EOM, and 17 metals at the baghouse inlet and outlet and underfire stack. The metals analyses consisted
of anitric acid digestion of the filters and impinger residues. The metals analysiswas 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 target

metal s included: antimony (Sb), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), chromium
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(Cr), cobalt (Co), copper (Cu), lead (Pb), manganese (Mn), mercury (Hg), nicke (Ni), phosphorous (P),
selenium (Se), silver (Ag), thallium (TI), and zinc (Zn). Due to the method used to collect and extract the

metals from the samples, the analyses would consistently underestimate the actual emissions as may be

determing

polycycli
Polycycli

| by 2Qgore appropriate (e.g. EPA Methods 29, 101 or 108) sampling and analysis method. The
E ¢ hydrocarbons (PAHSs) were collected usng CARB Method 429, “ Determination of
AfOomatic Hydrocarbons from Stationary Sources.” This method was used to determine 19
individual PAHs. Particulate and gaseous phase PAHswere extracted isokinetically from each source
and collected in t W Teflon® filter, XAD®-2 resin and impinger portions of the sampling train.

Simultaneous teSIMS™RES performed at the inlet and outlet of the baghouse controlling emissionsfrom

the coke oven puding oration. 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 progra esearch Triangle Institute (RTI), another EPA contractor, monitored and

recorded process and emig pntrol system operating parameters. Emissionsfor PM and extractable

organic matter reported il the teMreport are calculated by subtracting the mass from the field blank
sample. This subtraction isinconsistent with the published test methods (Method 5 and Method 315).
Metals emissions calculated in t ort do not subtract the blank filter and pan values where there
is areported value above the mini ection value. Additionally, for the underfire stack, all of the
metals cal culations were incorrecf] The calculational inconsistencies were corrected and revised run by
run emission factors are presented in Table 4-15 and 4-24. Except for the metals which are assigned aD
rating, the data are assigned an A rating. rt includes adequate detail, the test methodology was

sound, and no significant problems were rep@rted.

4.1.2.1.107 Reference 193, Thistest report describes an September 21 to 25, 1998 emission test

conducted by Pacific Environmental Servi Inc. undgr contract with 'S
C orglfon’s coke gg'q
op Becke ig

Center. The test was conducted at Alabama
1941 and 1951 respectively. Battery 5 has 25 ovens and bgjgfry 6 has 29 ovens. Both ovens charge an

Birmingham, Alabama. Batteries5 &

average of 15.33 tons of coal to produce an average of 12.26 tons of foundry coke. The normal coking
time(from coal charge to coke push) for the battery is 24 hours. The battery uses 100% undesulfurized
COG in agun flue combustion system. The battery combustion monitoring includes stack draft, fuel gas
flow, fuel gas pressure and waste heat temperature. Pushing emissions are captured by a moveable hood
attached to a fixed duct system. The hood connects to a tripper car which moves under the belt that seals
the top of the duct. The hood lines up 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 four compartment pulse jet baghouse has a volumetric flow rate of 130,000 acfm.
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Each compartment houses 352 singed polyester bags. Pressure drop (deltap) is measured across each

compartment and across the baghouse and equals 8 inches of water. Air temperature in the baghouse
does not exceed 275°F. The air-to-cloth ratio is 6.46 acfnm/ft?.

aromatic hydrocarbons (PAHS) [acenaphthene, acenapthylene, anthracene, benzo(a)anthracene,

benzo(a)pyrene, K

W luoranthene, benzo(€)pyrene, benzo(k)fluoranthene, benzo(ghi)perylene,
chrysene, dibenzqu®™™Rithracene, fluoranthene, fluorene, indeno( 1,2,3-cd)pyrene, 2-methylnapthal ene,
napthalene, peryl®he, ph®anthrene, and pyrene]. In addition, following the PM and EOM analyses, the
samples were analyzed to screen for the presence of 17 trace metals. Baghouse dust samples were also
collected and analyzed for t 16 trace metals. EPA Method 315 procedures were used to
determine PM, EOM, and als at the baghouse inlet and outlet and underfire stack. The metals
analyses consisted of a nilfric aci®digestion of the filters and impinger residues. The metals analysiswas
by Direct Aspiration Flame Atomic Absorption Spectrophotometry (FLAAS), Graphite Furnace Atomic
Absorption Spectrophotometry ( , and Inductively Coupled Plasma - Optical Emission (ICP).
Mercury analysis was by Cold V mic Adsorption Spectrophotometry (CVAAS). The target
metal s included: antimony (Sb), ic (As), barium (Ba), beryllium (Be), cadmium (Cd), chromium
(Cr), cobalt (Co), copper (Cu), lead (Pb), manganese (Mn), mercury (Hg), nickd (Ni), phosphorous (P),
selenium (Se), silver (Ag), thallium (TI), s (Zn). Dueto the method used to collect and extract the
metals from the sampl es, the analyses woul dgonsistently underestimate the actual emissions as may be
determined by a more appropriate (e.g. EPA i ethods 29, 101 or 108) sampling and analysis method. The
polycyclic aromatic hydrocarbons (PAHs) were collected usng CARB Method 429, “Determination of

Polycyclic Aromatic Hydrocarbons from Sationary

individual PAHs. Particulate and gaseous p!
and collected in the probe, Teflon® filtg

ex
Simultaneous testing was performed at the inlet and outl et g#the baghouse controlling emissionsfrom
the coke oven pushing operation. Outlet sampling was also performed on the combustion stack. In

addition to pallutant testing, oxygen (0,) and carbon dioxide (CO,) were measured at each location.
During the sampling program, Research Triangle Institute (RTI1), another EPA contractor, monitored and
recorded process and emission control system operating parameters. Emissionsfor PM and extractable
organic matter reported in the test report are calculated by subtracting the mass from the field blank
sample. Thissubtraction isinconsigent with the published test methods (Method 5 and Method 315).
Metals emissions calculated in the test report do not subtract the blank filter values where thereis a

reported value above the minimum detection value. Additionally, for the underfire stack, all of the
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metals cal culations were incorrect. The calculational inconsistencies were corrected and revised run by

run emission factorsare presented in Table 4-15 and 4-24. Except for the metals which are assigned aD
rating, the data are assigned an A rating. The report includes adequate detail, the test methodol ogy was

ificant problems were reported.

.1.108 Reference 194. This document is the background information used in the
development of MACT standards for the coke ovens: pushing, quenching, and battery stacks source
category. Inform

tained in the document includes an overview of the industry and cokemaking
process, emissiol > and emission control technologies and their performance, an analysis to

determin regulatd® flooMrthe devel opment of model plants for use in estimating potential impacts and
options for emission control and monitoring, estimates of environmental and energy impacts for the
model plants, estimated co r emission control and monitoring and a summary of emissions data used
in the report. Chapter 50 ocument presents information on environmental impacts associated with
the regulation of HAP e ssionsWom the pushing, combustion sack and quenching of coke. A
significant portion of the chapter presents the derivation of emission factors that allow for evaluating the
potential emissions reductions th It from implementing different control technologies. The
emisson factors derived are b ata from three emission teststhat are also cited elsewhere in
this “Emission Factor Documentgon for AP-42, Section 12.2, Coke Production” report. Extractable
Organic Material and PAH data from References 192 and 193 in “Emission Factor Documentation for
AP-42, Section 12.2, Coke Production” derive emission factors for pushing that depend on
the number of “green coke pushes.” The type of data from these references are used to derive
emission factors for combustion stacks that @pend on thein stack opacity measured by a continuous
opacity monitor. Emissions data from Reference 140 was used to derive emission factors for coke

coke pwshes.” Within refg

green pushes
\ erat b ¥ 3 ineflas
y greegfush pughes

with 50% or greater opacity. Based upon the definitions reen pushes” in Reference 194, the number

guenching that depend on the number of “

are defined as pushes with visible opacities

pushes with opacities between 30% to |

of non-green, moderately green and severely green pushes during the tests documented in References 192

and 193 were as follows:
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Bethlehem Steel, Burns Harbor ABC Coke, Birmingham, AL
Reference 192 Reference 193

Run 1 Run 2 Run 3 Run1 Run 2 Run 3
Tota p ng test run 46 47 42 21 21 22
Non-grcliimaie®rics 43 41 39 17 17 18
Moderately green pushes 3 6 3 3 4 4
Severely green 0 0 0 1 0 0

To devel O the retationship between emissions in Ib/ton coke pushed and the classification of the

greenness of the coke, the reported emissions data were adjusted for the capture effectiveness of the hood
and multiple equations wit percentage of each classification of push were solved to arrive at the
emission factors for each ation. It was estimated that 90% of the emissons from non-green
pushes were captured by#nhe hoo®s, 40% of the emissionsfrom moderately green pushes were captured
and only 10% of the emissions were captured from severely green pushes. Emission factors for each

greenness classification were cal or both test series. The final emission factor by push
classification was the average of
developed were 0.0024 Ib/ton of

pushes and 2.3 Ib/ton of coke for severely green pushes.

Iting factors. The extractable organic emission factors that were

ke for non-green pushes, 0.067 Ib/ton of coke for moderately green

To develop arelationship between ufderfire (battery combustion) stack opacity and emissions
rate (I1b/hr) atheoretical relationship betw ass concentration and opacity was combined with the

extractable organic matter emission concentration reported in Reference 193 and the volumetric flow

Itis statggl at the beginnin the discussiggon th
th\d asnotu , § at Hairns
y:ract e or X thggothefliruns

leh

and the extractable organics were 20 to 30 times higher at em Steel, but the PAH were the same

order of magnitude as at ABC Coke. It isfurther stated that these results indicate that extractable

rate. Datafrom Reference 192 wasnot u

development of emission factorsfor Battery

Harbor had about 10 times more napht

organics are not agood surrogate for POM for the Bethlehem test because it may include compoundsthat
are not POM or PAH. The theoretical relationship between concentration (C) and opacity (Op) that was
usedwas C=-In(-0p/100)/constant. Valuesfor theterm “-In (1- Op/100)" were calculated for the
average opacity recorded during the Reference 193 emission tests (1.7%) and other opacities from 5% to
15%. Ratios between the value for the term for the other opacities and the value for the average opacity
during the tests documented in Reference 193 were calculated. The resulting ratios that were cal cul ated
were 3 for 5% opacity, 6.2 for 10% opacity and 9.4 for 15% opacity. These ratios are used to adjust the
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concentration reported in Reference 193 to higher opacities. Additional adjustments are made for

differences in the volumetric flow rate reported in Reference 193 and the volumetric flow rate for the

facility whose emissions are being estimated.

presented in Reference 140 were used to develop two emission factors for coke
quenching. ission factors for non-green and green pushes using clean water and dirty water are
presented for the sum of 7 PAH compounds, 16 PAH compounds and total PAH. Emission factors for
extractable organ are developed based upon the average of 8% PAH that was contained in the
extractable organ reported in Reference 193 (ABC Coke). Sixteen PAH emission factors of
0.00058 Ib/ton co® for M severely green pushes and 0.0014 |b/ton cod for severely green pusheswere
presented. Extractable organic emission factorsof 0.007 Ib/ton coal for not severely green pushes and

0.018 Ib/ton coal for severelgireen pushes were also presented.

Since no additiosl emis®on test datais presented in this report, an emission factor test quality
rating is not assigned. However, the analysis of the test data presented in References 140, 192 and 193
provide a reasonable meansto ac ate variations in plant operation when the required information

on green pushes and battery stack iy is available.

4.1.2.1.109 Reference 195. ThisU. S. Sted Corporation Interorganization Correspondence
documents afive run particulate emissio he Clairton Works No. 11 coke oven battery
combustion stack that was conducted during fihe weeks of November 28 and December 5, 1977. The
front haf (probe and filter catch) emissions & eraged 12.7 Ib/hr, the back half inorganic particul ate
averaged about 7.2 Ib/hr and the back half organic particulate averaged about 2.8 Ib/hr. However, since

no production information is contained in est repog, thisinformatio ion
factor devel opment. | ? i

4.1.2.1.110 Reference 196. Thisreport documen ission testing that appears to have been
conducted by the Pennsylvania Department of Environmenta Resources Bureau of Air Qudity Control is
asingle run test. Thetest was performed on the combustion stack of the Jones & Laughlin A-5 coke
oven battery in Aliquippa, PA on June 7, 1978. The weight of soluble and insoluble front half and
soluble and insoluble back half particulate were determined. Thetotal particulate emission rate for the
one run was 52 Ib/hr of which 47.6 Ib/hr was front half particulate and 4.3 Ib/hr was back half particulate.
The coal charged during the sampling time averaged 52.4 tons/hr. The test report is adequately
documented however since thereis only one run, the datais not used for emission factor development

when other data are available,
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4.1.2.1.111 Reference 197. Thisreport documents emission testing that was performed on the

No. 3 and No. 4 combustion stacks of Keystone Coke Companies Conshohcken, PA plant between July

24 and 26 of 1979. The total particulate emission (front and back half less sulfates) emission rates were

4.1.2.1.1% Ref@ence 198. This report documents emission testing that was performed on the
No. 3 and No. 4 combustion stacks of K eystone Coke Compani es Conshohcken, PA plant between July 5
and 6 of 1978. Thetotal p.
battery 3 and 7.10 for batt
battery 3 and 52% of th
stated in the test report, it islikely to be smilar to the 11.8 tons/hr documented in the test report

ulate emission (front and back half) emission rates were 3.94 |b/hr for

The front half portion of these emission rates were 53% of the total for

tal foNbattery 4. Although the hourly coal charged to both batterieswas not

(Reference 197) performed oney . Thetest report is adequately documented however, since there

isonly one run, the datais not u ission factor development when other data are available.

4.1.2.1.113 Reference 199. This report documents emission testing that was performed on the
No. 15 combustion stack of U. S. Steel
November 1 of 1979. Thetotal front half p

well documented and includes detailed proc

s Gary, Indiana plant between October 31 and

iculate emission rate averaged 26.5 Ib/hr. The test report is
information. However, neither information on the
quantity of coal charged per oven or coke produced was available. Therefore, the data presented in the

test report is not useable for devel oping

on fact
4.1.2.1.114 Reference 200. Thj 1 ies of zlssioge I

performed on the combustion stacks of batteries Fand G iser Steel Corporations Fontana, California
plant between January 7 and 10 of 1980. Both battery F and battery G were controlled by afabric filter.
The particul ate tests determined mass emissions of front half filterable particulate, back half organic
extract and agqueous soluble and insoluble back half particulate. It is unlikely that the inorganic back half
analysis incorporated the additional procedures to minimize conversion of SO, to sulfate and as a result
may be biased high. Carbon dioxide and carbon monoxide were measured with aHoriba IR analyzer.
The test report contained adequate documentation however, the production data was estimated from

information contained in Reference 85. Because the production information was estimated from a
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separate emission test, the data for front half particulate, organic condensable particulate, CO2 and CO

arerated C. Datafor inorganic condensable particulate are rated D.

M5 Reference 201. This report documents emission testing that was performed on the
No. 3 co
1980. T
using blast furnace gas as fuel. Thetotal front half particulate emission rate averaged 26.2 Ib/hr with

stack of U. S. Steel Corporations Gary, Indiana plant between February 1 and 6 of

ree runs were performed while using coke oven gas asfuel and three runs were performed while

coke oven gas an r with blast furnace gas. The total sulfate particulate emission rate averaged
15.3 Ib/hr with ¢ gasand 7.8 b/ hr with blast furnace gas. The test report iswell documented
and includes det pr information. However, neither information on the quantity of coal charged
per oven or coke produced was avalable. Therefore, the data presented in the test report is not useable

for developing emission fac

4.1.2.1.116 Refd¥ence 2®. This report documents emission testing that was performed on the
No. 1 combustion stack of U. S. Steel Corporations Gary, Indiana plant between February 1 and 3 of
1980. Three runs were perfor mmmLISi Ng coke oven gas asfuel. Thetotal front half particulate
emission rate averaged 29.6 Ib/hr a sulfate particul ate emission rate averaged 22.9 Ib/hr. The test
report iswell documented and indides detailed process information. However, neither information on
the quantity of coal charged per oven or coke produced was available. Therefore, the data presented in
the test report is not useable for devel opi aas on factors.

4.1.2.1.117 Reference 203. This rejbrt documents emission testing that was performed on the
P4 combustion stack of J& L Steel Corporations Pittsburgh, PA Works between April 16 and 17 of
1980. Three Method 5 and three Method '
Method 5 front half particul ate emission rat
Ib/hr.. The sulfate particul ate averaged 4Q%

documented however, neither information on the quantity gigfoal charged or coke produced was

available. Therefore, the data presented in the test report is not useable for devel oping emission factors.

4.1.2.1.118 Reference 204. This report documents emission testing that was performed on the
combustion stacks of the P3 South and P4 coke oven batteries of J& L Steel Corporations Fittsburgh,
PA Works between April 14 and 23 of 1975. The testing consisted of twenty particulate, SO,, and NOx
test runs. Inaddition, six particle sizing tests were conducted using an Anderson eight stage | mpactor.
The particulate tests included analyses as required by Method 5, analysesfor back half particulate as
required by the State of Pennsylvania which appears to require an analysis for organic condensable
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particulate. The NOx testing was performed with a Dynasciences Model NX130 Air Pollution Monitor.

The Sox sampling was performed by a method specified in the Source Tesing Manual of the Air
Pollution Control District, County of Los Angeles dated November 1963. The EPA Method 5 data

W for battery P3 South and 42.8 Ib/hr for battery P4. The total particulate by the
% od averaged 102.6 Ib/hr for the P3 South battery and 99.9 Ib/hr for the P4 battery. The
pIe Organic particul ate averaged 31.7 Ib/hr for battery P3 South and 22.6 Ib/hr for battery P4.
The SO2 concentrations average 3140 ppm for the P3 South battery and 2660 ppm for the P4 battery.

) for the P4 battery. The test report iswell documented however, neither

The Nox concent
and 186 ppm (73|

d mass emission rates averaged 485 ppm (213 Ib/hr) for the P3 South battery

information on th® quant™y of coal charged or coke produced was avalable. Therefore, the data

presented in the test report isnot useable for developing emission factors.

4.1.2.1.119 Refer A
Mostardi-Platt Associata

06. This report documents emission testing that was performed by

I Inc. oMBethlehem Steel Corporations No. 1 Coke Battery Underfire Stack a
Burns Harbor, Indiana between March 20 and 22, 1995. The testing consisted of six particulate test runs
by Method 5, three gaseous pollu runs by Summa Canister and analysis by TO Method 14, one
semi-volatile pollutants test run b d SW-846-0010 with an unspecified analyss method,
continuous emissions analysis forfgNOx by Method 7E and continuous emissions analysis for Total
Organic Compounds by Method 25A. The table of contents indicates that the test report was in excess of
170 pages that include detailed informati sampling and anaysis procedures, quality analysis
procedures, cdculations, calibration data, fiqd data sheetsand chain of custody records. However, only
those pages that provide a summary of the tef procedures and the final emission factors obtained are
available. The general descriptions of the test proceduresindicate that appropriate methodol ogies were

used for mog pollutants. However, theu

Summaganisters to obtai ple
has more recognized deficiencies than indic [
description states that Method TO-14 b

boiling points below 200°C and that are insoluble or sligh lublein water. EPA’s experience using

ription i

al
ti ost volgife org

Summa canisters for flue gases is that many compounds that are coll ected are retained in the canister. As
aresult the analysisisuseful as aqualitative analysis to indicate alower bound estimate of emissions.
Because the test report lacks adequate documentation, all of the data presented in the report are rated D.
The data on volatile orgainc compound determined by TO-14 are considered only as quditiative

indicators of emissions and would be rated D even with additional documentation.

4.1.2.1.120 Reference 207. This report documents emission testing that was performed by
Mostardi-Platt Associates, Inc. on Bethlehem Steel Corporations No. 1 Coke Battery Pushing Control
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Stack at Burns Harbor, Indianabetween March 20 and 22, 1995. The testing consisted of three

particulate test runs by Method 5, three gaseous pollutant test runs by Summa Canister and analysis by
TO Method 14, two semi-volatile pollutants test run by Method SW-846-0010 with an unspecified

excess of 199 pages that include detailed information on the sampling and andysis

analysis ontinuous emissions analysis for NOx by Method 7E and continuous emissions

Organic Compounds by Method 25A. The table of contents indicates that the test

analysis
report was T
procedures, quality analysis procedures, calculations, calibration data, field data sheets and chain of
custody records. W
emission factors @™ T are available. The test report does not state what air pollution control
fled O
194 indicates that a wet scrubber is used at this battery. The general descriptions of the test procedures

, only those pages that provide a summary of the test procedures and the final

equipment isinst e pushing contral system, however dataavailable in Table 2-5 of Reference

indi cate that appropriate meffdol ogies were used for most pollutants. However, the use of Summa

canisters to obtain sampleg
general description in thdtest re(Mirt. The general description states that Method TO-14 can be used to
guantify most volatile organic compounds that have boiling points below 200°C and that are insoluble or
dightly solublein water. EPA’s menCe Using Summa canisters for flue gassesis that many
compounds that are collected are igiged in the canister. Asaresult the analysisisuseful asa
qualitative analysisto indicate a|g@ver bound estimate of emissions. Because the test report lacks
adequate documentation, all of the data presented in the report are rated D. The data on volatile orgainc
compound determined by TO-14 are cong nly as qualitiative indicators of emissions and would be

rated D even with additional documentation.

4.1.2.2 Development of Candidate Emission Factors for Pushing, Quenching, Combustion Stacks and

Miscellaneous Emission Sources

wnmnee - JUIY 2001

Pushing emissions data are presented in Tables 4-15. Thistable aso includes the averages that

are recommended for inclusion in the AP-42 section and statistical information such as minimum and
maximum values, number of data and gandard deviation. The majority of dataincluded in the Table are
for identified coke oven batteries. However, there is some data supplied by the industry that are from
coke oven batteries that are not identified. All of thisinformation are believed to be representative of
emissions found at plants currently in operation. Because of the general lack of A and B rated data, C
and D rated data are averaged with A and B rated datawhen the grouped data are consistent with the A

and B rated data. There were three ingances where data were not averaged with the remaining data to
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develop arecommended emission factor. Fabric filter controlled data from Reference 193 for Perylene

was excluded because all of the data were below the minimum detection limits and ¥z of these values

were greater than the greatest emission factor quantified in Reference 192 which was the only other

aromatic hydroca®ons (A H) were less than the controlled emissions. This resulted due to the situation
that uncontrolled emissions were based upon the average of two facilities (References 192 and 193)

while controlled emissions
(Naphthalene, Acenaththa

e based upon four facilities. For these eight PAH compounds

|luorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene and

Benzo(a)antracene), uncdihtrol | eMemissions were based upon the controlled emission factor adjusted for

the average control efficiency documented in References 192 and 193.

The emission factor ratin upon primarily the test report ratings and the number of
datathat were averaged to arrive § the recommended emission factor. Generally, 20 or moretests (of 2
to 3 runs) that are rated A or B are required to receive an initial factor rating of A. For B, Cand D
ratings the required number of tests are . An E rating is assigned when there are one or two
tests. Two C or three D rated tests are consifered equivalent to an A or B rated test for the purposes of
assigning thefinal emission factor rating. en there are more than seven supporting data, additional

adjustments to the emission factor rating may be made based upon the rative standard deviation of the

supporting data. If the relative standard deyigtionis legs than 50%, the egission factor rating be
improved by one letter grade. However, if t aifle ard fleviation igpripter W (Mo, t
emission factor rating may be reduced by ongslilter e.

Few of the datain Table 4-15 include adjustments for the capture efficiency of the sheds or

hoods installed to collect theemissions. The few references which estimated capture efficiency provided
little relationship between variations in the volume of gasses generated due to the differencesin the
greenness of the coke pushed and the capability of the shed or hood to capture the emissions generated.
Except for information available for tests documented in References 192 and 193, there was no simple
methodology provided to assess the greenness of the coke from the visible appearance of the emissions
and relate the visible appearance to control equipment capture effectiveness. Reference 194 provides a

simple methodology based upon visible emissions to accommodate variations in the volume of gasses
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generated to the ability of control equipment to capture and control emissions. In Reference 194, a90%

capture efficiency is assumed for non-green, 40% for moderately green, and 10% for severdy green

pushes. A non-green push is defined as one with an average opacity less than 30%, moderately green

'ti%from 30% to lessthan 50%, and severely green pushes have opacities of 50% or
e per

bntage of non-green, moderatdy green and severely green pushes for the emission tests

pushes hg

documented Th References 192 and 193 are documented in Reference 194. Averaging thisinformation
yields the prevalence of non-green, moderately green and severely green pushes for typical well operated
coke oven batteri esulting prevalence of the three classes of green pushes are 86.25% non-green,
13% moderately d 0.75% severely green. Combining the assumed capture efficiency with the
prevaence of gre®h pu yieldsamultiplier of 1.35{0.86 X (1 + 0.9) + 0.13 X (1 + 0.4) + 0.0075 X (1
+ 0.1)} that can be used to adjust the captured uncontrolled emissions to obtain total uncontrolled
emissions. For estimating rolled emissions where uncontrolled emission factors are available 25.9%
of the uncontrolled emissi or isadded to the controlled emission presented in Table 4-15 to
calculate the recommendd emis®on factors for pushing. Additionally, Reference 194 presents a
methodology that accommodates both the change in capture efficiency and the concentration change for

estimating extractable organic rom pushing that is based upon the greenness of the coke being

pushed. This methodology isrec ed as an alternativeto the single value emission factor when

opacity datais available from afgglity.
The emission factors recommen
4-21. Tables4-16 and 4-17 present the filte

Table 4-18 presentsthat portion of total part@@ulate thet is extractable by a solvent such as benzene,

gaclusionin AP-42 are presented in Tables 4-16 through

le and condensible particul ate emission factors while

toluene or methylene chloride. Table 4-19 presents emission factors for various volatile and

semi-volatile organic vgpors and inorganic . Takle 4-20 presents eission factors for metals.
Table 4-21 presents emission factors for 19 jtljc oNati ydrocarbof.

4.1.2.2.2 Quenching Emissions

A series of emissionstests at four baffle-controlled quenching towersis described in
Reference 18. While these PM data, shown in Table 4-22, have been used for previous emission factors,
facility characteristics suggest that they should be revised. The Lorain tower was taler than many,
guenched green coke, used a proprietary guenching method that injected water deeply into the coke bed,
and had higher gasvelodity; it also had missing baffles when tested. These factors would tend to
increase PM emissions. The remaining towers had emission levels about 20 percent of the Lorain tower.

The recommended new emission factors, shown in Table 4-23, divide the controll ed towers into two
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categories: tal or poorly maintained towers and well maintained towers. These emisson factors are

based on only the filterable PM catch in the Method 5 sampling train. Values are given for clean quench
water (500 mg/L TDS or less) and dirty quench water (about 1,500 mg/L TDS or more). Tdl towers are
about 12(
water ha

Q) er. Anemission factor rating of D is suggested for controlled quenching. For quench

S value between those for clean and dirty water, an interpolation procedureis

suggested. +or example, for a quench water TDSvalue of 1,000 mg/L, for a properly maintained tower

of normal height, the following PM emission factor would be found:

[(1,000- 500 - 500) x (0.54 - 0.31)] + 0.31 = 0.425 Ib/ton of codl.

4.1.2.2.3 Combustion Stack Emissions

Emissons datafo [led and uncontrolled combustion stacks are given in Table 4-24. This
table also includes the ages are recommended for incluson in the AP-42 section and statistical
information such as minimum and maximum values, number of data and standard deviation. The
majority of dataincluded inthet or identified coke oven batteries. However, there issome data
supplied by the industry that are f e oven batteries that are not identified. All of thisinformation
are believed to be representative @ emissions found at plants currently in operation. Because of the
general lack of A and B rated data, C and D rated data are averaged with A and B rated data when the
grouped data are consistent with the A data. There were twelve instances where datawere
not averaged with the remaining data to devdibp a recommended emission fector. There were eight test
datathat were not averaged with the remainifly data because the pollutant was bel ow the minimum

detection limit and Y2 of these values were greater than the greatest emission factor for the remaining

tests where the pollutant was quantified. set of dgga (Reference 19 filtergble paticul ate) was
not averaged with the remaining six sets of sin e qissins were o B qRv1 afibns
higher than the average of the remaininggsix d wiggver fiv es Rohegt ' gn ag¥ of

remaining data. One run from reference 206 for acetone ot averaged with the remaining two runs

since this value was ten times greater than either remaining run, was greater than 14 of the 18 tests for
total organic compounds (TOC, of which acetone istypically a small portion) and the average acetone
factor with this run included would be greater than the average TOC from eighteen tests. Since the TOC
data from this test was not available, the percentage acetonein TOC could not be used to develop the
VOC emission factor and the alternative value of the average acetone value for the two lower test runsis
recommended as a replacement. The VOC emission factor presented in Reference 176 was not used
since there is moreinformation available for TOC emissons. Although the VOC emission factor from
Reference 176 is not used, the ratio of methane to TOC and ethane to TOC derived from this referenceis
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used in conjunction with the THC emission factor to arrive at a value representing the non-methane

non-ethane portion of the TOC. Because the uncontrolled emissions were available, the outlet data for

Benz-a-pyrene from Reference 191 was not averaged with the remaining data although this data was

e emission factor ratings are based upon primarily the test report ratings and the number of
data that were averaged to arrive a the recommended emission factor. Generally, 20 or more tests (of 2
to 3 runs) that ar or B are required to receive an initial factor rating of A. For B, Cand D
ratings the requir er of testsare 10, 5and 3. An E rating is assigned when there are one or two
tests. Two C or tMree D ®ted tests are considered equivalent to an A or B rated test for the purposes of
assigning thefinal emission factor rating. When there are more than seven supporting data, additional

adjustments to the emission tor rating may be made based upon the relative standard deviation of the

supporting data. If therel andard deviationis less than 50%, the emission factor rating may be
improved by one letter gllfy ever, if the relative standard deviation is greater than 200%, the

emission factor rating may be reduced by one letter grade.

The emission factors rec ed for inclusion in AP-42 are presented in Tables 4-25 through
4-29. Tables4-25 and 4-26 pr the filterable and condensibl e particul ate emission factors while
Table 4-27 presentsthat portion of total particulate that is extractable by asolvent such as benzene,
toluene or methylene chloride. In additi 4-27 presents emission factors for various volatile and
semi-volatile organic vapors and inorganic g . Table 4-28 presents emission factors for metals.

Table 4-29 presents emission factors for 19 [@lycyclic aromatic hydrocarbons.

4.1.2.2.4 Particle Size Data

Particle size data for several codul/er lected ize 1¢ Q @981 and

were presented in the previous verson of AP-42. Itisnot that those data are applicable to post-

NESHAP batteries. Appendix A lists the particle size data as presented in the original document that
contained them (Reference 17).

4.1.2.2.5 Miscellaneous Emission Sources

Table 4-14 summarizes emissions from miscellaneous sources, including coa crushing, coal

preheaters, coke handling, soaking, and decarbonization. The emission factors for coal crushing, coal
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preheating, and coke handling were taken from Reference 4 and were not re-eval uated because of the

absence of the original test reports.

Soaking 4 @ 5 are estimated in Reference 15. Particulate matter emissions are estimated as
1.2 Ib/push for a J"ELCharge, and the PM is expected to be entirely PM-10. This value assumes no

control by combu®ion o®ented gases. For emission factor estimates, 80 percent control is assumed.

From Reference 15 emissions result during decarbonization when 224 1b of carbon per oven
is converted to 523 |b of r the model Battery described earlier (18 tons of coal per oven), this
resultsin a CO emissiol or

523/18 = 29 Ib/to|
4.1.3 PROCEDURE FOR ESTIMRTING EMISSIONS - BY PRODUCT PLANTS

Descriptive material for thisn AP-42 was taken from 13 sources including test

reports described below and two draft and ol final environmentd impact statements (EISs). It should

be emphasi zed that nearly all the emissions ifformation from these referencesis for benzene. Some

toluene and xylene emissions data are available in one of the references. All other VOC and organic

HAP emission values are extrapol ations degjyed from ratios applied to t
All of the emission measur W, ur ed i produ

producing furnace coke, as defined in the NESHAP rules fggfcoke oven byproduct plants. Emission

factors for byproduct plants serving coke ovens producing foundry coke have been derived from the
furnace coke test results. For the NESHAP and the purposes of this document, foundry coke is defined
as coke that is produced from raw materials with lessthan 26 percent volatile material by weight and that
is subject to a coking period of 24 hours or more. Furnace coke refersto all other coke produced in
byproduct ovens that is not foundry coke. A foundry coke byproduct recovery plant is one that serves
batteries whose annual coke productionis at least 75 percent foundry coke. The remaining coke

byproduct recovery plants are furnace coke byproduct plants. A procedure for developing emission
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factorsfor coke byproduct plants where foundry coke is produced (by the NESHAP definition) is

provided.

4.1.3.1 R Available Data

4715

plants contains, among other elements, process descriptions, emission summaries, emission control

.1 Reference 26. This EIS and background information document for coke byproduct

technologies, and W of potential control options on future emissions. Of particular interest are data
in Appendix F thi¥™8&lde an estimate of the quantity and value of organic compounds other than light

oil in byproduct ffant entssions. Emissions of other organics are estimated by multiplying the benzene
emissions listed in Chapter 7 of the document by the ratio of the other organic's concentration to the
benzene concentration. EmigRons of VOCs, as defined at thetime of the report (1984), are also
estimated and include the of total chromatographic organics (TCO), boiling point of 200° to 300
°C (390° to 570°F) and tle quany of light oil (benzene, toluene, and xylene). Emissions of VOCs are
estimated by adding light oil emissions (benzene emissions divided by 0.7) and TCO emissions (benzene
emissions multiplied by the ratio concentration to benzene concentration). Emissions of C, to C,
hydrocarbons are not included as se the average molecular weight (16 to 22) indicates that
this fraction is mostly methane ethane. Assumptions used in developing the ratios of organicsto
benzene included generalizations to byproduct plant processes from limited data and assignment of

emissions from one process to similar pr

4.1.3.1.2 Reference 27. ThisEIS background information document is a successor to the
1984 document referenced above. It contains, among other topics, a summary of changes since that

document, revised emission estimates for

leaks. Appendix A of the document distingu

differencesin processing conditions at t

given later. Uncontrolled benzene emission factors are pregghted for cooling towers, naphthalene
separation and processing, light-oil condenser vents, tar intercepting sumps, tar dewatering, tar decanters,
tar storage light-oil sumps light-oil storage, BTX (benzene, toluene, and xylene) storage, benzene
storage, flushing-liquor circulation tanks, excess-ammonia liquor tanks, wash-oil decanters, wash-oil
circulation tanks, and equipment leaks. The latter include pump seals, valves, pressure-relief devices,
exhausters, sample connections, and open-ended lines. All of the emission factors are given for furnace

plants and for foundry plants.
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Because these emission factors are based on few data and on assumptions regarding the

differences between furnace and foundry plants, they are assigned a rating of E.

Reference 28. This document isthe final EIS and background document for coke
plants. It also contains responses to technical comments for 1989 final decisions.

I topIcs of interest for estimating emission factors are control efficienciesfor byproduct plant
process and equipment leaks. Effects of controlson emission sources at furnace and foundry plants are
based on coke-ov W anketing for all processes except the final cooler, benzene storage tanks, and
light-oil sumps. Xal cooler is presented with control either by use of atar-bottom final cooler or
wash-oil final codfe

light-oil sumps are presented as controlled by covers. Controls for pumps, valves, exhausters, and

. B&Mzene storage tanks are presented as controlled by nitrogen blanketing, and

pressure-relief devices are ted as quarterly or monthly inspections, with alternate controls of dual
mechanical seals for pum ed bellows valves, degassing reservoirs for exhaugers, and rupture discs
for pressure relief devical Saming connections and open-ended lines are capped or plugged, while

naphthal ene processing and handling use mixer-settlers.

4.1.3.1.4 Reference29. K ission test (Report 80-BY C-1) was sponsored by the Emissions
M easurement Branch of EPA andfgvas conducted from July 7 to 24, 1980. The emissions measured were
benzene from six sources in the byproduct recovery plant. Those sources included the direct water final
cooling tower, tar decanter, light oil con t, naphthalene drying tank (batch process, steam drives
water off naphthalene), Denver flotation uni@ (naphthal ene skimmed off surface of water from cooling

tower), and ngphthalene mdt pit (batch proc@s, receives naphthal ene skimmed off surface).

Benzene emissions were measured ugng EPA R ethod 110 (sam collected ing Tedlar bag)
with some modifications made because of in ms encoygidied ed to
collect moisture. Naphthalene condensai lindRiffes was gfiressqgl JURDI i Nl the lample

gas stream through propylene carbonate. The probe, sampl

lines, and impingers were rinsed with
propylene carbonate. Recovered benzene from the rinses was added to that measured in the bag. Four of
the six sources had stacks, or had stack extensions that were added to permit a traverse or single point
measurement. To enable calculation of mass emission rates, velocity and temperature measurements

were made in the stacks. A vane anemometer was used for the velocity measurements.

The Denver flotation units and melt pit had large open surfaces exposed to the atmosphere. The
method for measuring benzene emission rates from these sourcesinvolved the use of atracer gas

(isobutane) dispersed at a known rate over the surface of the tank. Downwind samples were taken to
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measure both isobutane and benzene concentrations, from which the benzene emission rate could be

calculated. No controlsfor benzene emissions were in place on any of the sources.

the data were presented with adequate detail. Specific production and process data were reported in a
trip report written to accompany the test report. Although the drying tank tests were performed with a

benzene emission®ests p@&formed on the Denver flotation unit and naphthalene melt pit. The method

involving the use of tracer gas to obtain benzene emission ratesfrom the Denver flotation unit and melt

pit was a new method. Bothlocess and production data were available for these tests.

4.1.3.1.5 Referaice 30. Whis emission test (Report 80-BY C-5) was sponsored by the Emissions
Measurement Branch of EPA and was conducted from September 23 to 24, 1980. The emissions
measured were benzene from two in the byproduct recovery plant. Those sources were atar

decanter and tar dehydrator (tar d ing).

Benzene emissions were measured using EPA Method 110 (samples collected in a Tedlar bag)
modified to include a moisture trap. Col as saved and analyzed along with probe and sample
rinses (propylene carbonate) for benzene corfgent. To enable calculation of mass emission rates, velocity
and temperature measurements were made irfthe stacks. A vane anemometer was used for the vel ocity

measurements. No controls for benzene emissions were in place on either of these sources.

A rating of A was assigned tothe b perform
tar dehydrator. Process descriptions w te

Specific production and process datawere reported in atriggport written to accompany the test report.

4.1.3.1.6 Reference 31. Thisemission test (Report 80-BY C-3) was sponsored by the Emissions
Measurement Branch of EPA and was conducted from August 12 to 13, 1980. The emissions measured
were benzene from three sources in the byproduct recovery plant. Those sources were atar storage tank,

light oil storagetank, and tar intercepting sump.

For the tar storagetank and light oil storage tank, benzene emissions were measured using EPA

Method 110 (samples collected in a Tedlar bag) modified to include a moisture trap. Condensate was
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saved and andyzed along with probe and sampl e rinses (propylene carbonate) for benzene content. To

enable calculation of mass emission rates, velocity and temperature measurements were made in the
stacks. A vane anemometer was used for the velocity measurements. Unfortunately, no flow could be
detected

t oil storage tank stack, so ho mass emission rate could be calculated for this source.
No contrg nzene emissions were in place on either of these sources.

The tar intercepting sump had alarge open surface exposed to the atmosphere. The method for

W

s surface of the tank. Downwind samples were taken to measure both isobutane

measuring benze on rates from this source involved the use of atracer gas (isobutane) dispersed

at aknown rateo

and benzene co trati s, from which the benzene emission rate could be calculated. No controls for

benzene emissions were in place on this source.

A rating of A was, ed to the benzene emission tests performed on the tar storage tank. A
process description was #ovid d the data were presented with adequate detail. Specific production
and process data were reported in atrip report written to accompany the test report. A raing of C was
assigned to the benzene emission formed on the tar intercepting sump. The method involving the
use of tracer gasto obtain benzen ks on rates from the sump was anew method. Both process and

production datawere also availabj for this test.

4.1.3.1.7 Reference 32, This
Measurement Branch of EPA and was condUgited from July 28 to August 8, 1980. The emissions

(Report 80-BY C-8) was sponsored by the Emissions

measured were benzene from four sources ingihe byproduct recovery plant. Those sources were a direct

water final cooler, wash oil decanter, and two tar dehydrators (tar dewatering).

Benzene emissions were measured u E d PO (samplegy
with some modifications made because ing lems egfOuntd

collect moisture. Naphthalene condensation in the sampli nes was addressed by bubbling the sample

gas stream through propylene carbonate (for tar dehydrator sampling). The probe, sampling lines, and
impingers were rinsed with propylene carbonate. Recovered benzene from the rinses was added to that
measured in the bag. All of the sources had stacks, or stack extensions that were added to permit a
traverse or single point measurement. To enable calculation of mass emission rates, velocity and
temperature measurements were made in the stacks. A vane anemometer was used for the vel ocity

measurements.

4-91



DRAFT 5/22/08
A rating of A was assigned to the benzene emission tests performed on all four sources. Process

descriptions were provided and the data were presented with adequate detail. Specific production and
process data were reported in atrip report written to accompany the test report. Although the tar
dehydratq

testSere performed with a propylene carbonate solution in an impinger to prevent plugging
al englisteps were taken to check the procedure and recover benzene that may have been

with nap
captured.~Specific production and process data were reported in a trip report written to accompany the
test report.

4.1.3.1.8 ce 33. Thisemission test (Report 80-BY C-6) was sponsored by the Emissions

M easurement Brafch of ™PA and was conducted from October 6 to 7, 1980. The emissions measured
were benzene from two sources in the byproduct recovery plant. Those sources were atar storage tank

(during tar dewatering) and bottom final cooler.

For the tar storade tank tar bottom final cooling tower, benzene emissions were measured
using EPA Method 110 (samplescollected in a Tedlar bag) modified to include a moisture trap.
Condensate was saved and analy with probe and samplerinses (propylene carbonate) for
benzene content. Both sources h that enabled a traverse or single point measurement. To
enable cal culation of mass emissig rates, velocity and temperature measurements were made in the
stacks. A vane anemometer was used for the velocity measurements. No controls for benzene emissions
were in place on either of these sources. , tar bottom final coolers are believed to release less

benzene than an equivalently sized direct wagr final cooler used in other facilities.

A rating of A was assigned to the benzene emission tests performed on both sources. A process
description was provided in atrip report witten to acc

process data were reported in that trip report et

Information by the facility owner and i i in
were cdculated and reported in a memorandum from D. C TI, to Le Beck, EPA (1991); this

memorandum is not CBI and the emission factors reported here are from the memorandum.

4.1.3.1.9 Reference 34. Thisemission test (Report 80-BY C-4) was sponsored by the Emissions
M easurement Branch of EPA and was conducted from October 16 to 17, 1980. Benzene emissions were

measured from one source in the byproduct recovery plant—alight oil intercepting sump.

Thelight oil intercepting sump had alarge open surface exposed to the atmosphere. The method

for measuring benzene emission rates from this source involved the use of atracer gas (isobutane)

4-92



DRAFT 5/22/08
dispersed at aknown rate over the surface of thetank. Downwind sampleswere taken to measure both

isobutane and benzene concentrati ons, from which the benzene emission rate could be cal culated. No

controls for benzene emissions were in place on this source.

C was assigned to the benzene emission tests performed on the light oil intercepting
sump. Themethod involving the use of tracer gas to obtain benzene emission ratesfrom the sump was a
new method. A limited process description was contained in thetest report. No accompanying trip
report was locat duction data were provided in areport, "Report on the Basis of Emission

Factors and Indu e Estimate of Emissions of Benzene from Coke Byproduct Plants."*

4.1.3.1.10 Reference 35. Thisemission test (Report 80-BY C-2) was sponsored by the Emissions
M easurement Branch of EP. d was conducted from July 28 to August 8, 1980. Benzene emissions
were measured from one in the byproduct recovery plant—alight oil contaminated sump.
Benzo(a)pyrene [B(a)P] #missioMs were measured from two sources, a pitch storagetank, and apitch

prilling tank (generates pitch pellets).

Thelight oil contaminat had a large open surface exposed to the atmosphere. The
method for measuring benzene ion rates from this source involved the use of atracer gas
(isobutane) dispersed at a known rate over the surface of the tank. Downwind samples were taken to
measure both isobutane and benzene con gans, from which the benzene emission rate could be

calculated. No controlsfor benzene emissiofs were in place on this source.

Sampling for B(@)P was performed with a draft method involving a Method 5 sampling train in

which the filter was followed by an adsor

tube pacged with XAD reginto adsg )Pt
passed through thefilter. At EPA’s recomm@iatiofl, We Nk st i gifpinger wagli ‘ Ay drq@uran
to absorb any methyl naphthal ene that ing trai he s exffactell and

measured by fluorescence spectrometry. No control devic in use on the prilling tank. Samples

were taken upstream and downstream of a scrubber on the pitch storage tank.

A rating of C was assigned to the benzene emission tests performed on the light oil intercepting
sump. The method involving the use of tracer gas to obtain benzene emission rates from the sump was a
new method. A process description was provided in the test report, however no production data were

included. Production data were subsequently provided in areport, "Report on the Basis of Emission

'Coy, D. W. transmitted to L. L. Beck, US EPA on October 14, 1981.
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Factors and Industry Wide Estimate of Emissions of Benzene from Coke Byproduct Plants.®' A rating of

C was also assigned to the B(a)P emission tests performed on the pitch storage and prilling tanks. The
method was developmental. Also, one of the three tests performed on the prilling tank was voided due to

, leaving only two valid tests.

.1.11 Reference 36. This emission test (Report EPA-600/2-79-016) was sponsored by the
Industrial Environmental Research Laboratory of EPA and was conducted during December 1977. The
tests were condu t of aLevel 1 Environmental Assessment of coke oven byproduct operations.
Sources sampled final cooler cooling tower, tar decanter, tar storage tank, light oil storage tank,
chemical oil (vol#le prd®uct of tar distillation) storage tank, primary cooler condensate tank,

naphthdene drying tank, and froth flotation tank (naphthal ene separation).

Gaseous samples A

drawn through adsorbenilfesin,

btai ned using the Source Assessment Sampling System (SASS) (samples
W\D-2), gas bulbs, and evacuated stainless steel canisters. None of the
sampling was done using EPA Reference Methods. Gas velocities through discharge points were
determined by the use of avane er. In the case of storage tanks, flows dueto working losses
were estimated from production heliquids stored in the tanks. Volatile chemica species
collected in gas bulbs or evacuatef canisters were analyzed onsite with gas chromatography for benzene,
toluene, xylenes, ethyl benzene, and sulfur compounds (reported as H,S, would include H,S, CS, and
other sulfide compounds). Other sampl with the SASS train were extracted with a solvent

prior to analysis for volatile TCO organic ial and nonvolatile (gravimetric) organic material.

A rating of D was assigned to dl of the emission tests performed in this program. The tests
performed with gas bulbs and evacuated cagj

therefore yielding only instantaneous conc
hatches and manways as opposed to pr
time integrated. However, the analytical proceduresonly igghtified classes of compounds as opposed to
specific compound identification. Several of the sourcestested had no measurable flow rates, making it
impossible to calculate emission factors even though concentrations of pollutants were measured. A

process description was provided in the report and limited production data were included.

4.1.3.1.12 Reference 37. Thisreport (Report 81-BY C-12) was assembled by the Emissions

Measurement Branch to report the results of a statisticd analysis of test datafor fugitive emissions from

*Coy, D. W. transmitted to L. L. Beck, US EPA on October 14, 1981.
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coke byproduct plants. Data were compiled and analyzed from tests conducted at three coke byproduct

facilities (Reports 80-BY C-9, 10, and 11). Pumps, valves, flanges, and exhausters were counted and

screened. Mass emissions of benzene, and non-methane hydrocarbons were measured at each leaking

source. sampling and analysis program was performed to determine if the coke byproduct
fugitive g were similar to the more extensively characterized petroleum refinery industry fugitive
sources.

Screening @ ein accordance with EPA'sdraft (a the time) Method 21 using an organic
vapor analyzer. LIRY equipment was identified for the collection of bagged samples for mass
measurements. TMe nonMethane compounds in the samples were measured with a total hydrocarbon

analyzer and benzene was measured by a GC/FID. From the limited test program it was concluded that

the coke byproduct results sufficiently similar to petroleum refinery results to use the more

extensively studied petrol inery emission factors asthe basis for byproduct plant emission factors.

In fact, the emisson factdfs derivied for devel opment of the coke oven byproduct plant NESHAP impacts

were estimated from the petroleum refinery fugitive leaks VOC emission factors.

4.1.3.1.13 Reference 38. Bk ort was sponsored by the American Coke and Coal Chemicals
Institute. Testing was performed j four plants during August through November 1989. Sourcestested
included direct water final cooling towers, tar decanters, tar storage tanks, ammonia liquor storage tanks,
flushing liquor circulation tanks, naphth ng, light oil storage tanks, light oil sumps, wash oil

decanters, and light oil condenser vents.

Sampling for benzene was performed using EPA Method 18, modified during testing on some

processes to include a condensibles trap w significgnt moisture was ggparen
material was collected, it was analyzed for b e lSlg RPA Wethod 60284
1Ng erd

hereconden
S

samples was by GC. Velocity and sam er Y d st Wi ng HPA
Methods 1 through 3. Several of the sampled sources had g#fe open surfaces areas that presented a
problem in measuring emissions. In these cases sampling was done using an isolation chamber that
floated on the liquid surfacein the process unit. Out of all the sources sampled, only one source at one of
the plants was controlled to reduce benzene emissions. Naphthalene processing operations at one facility

used activated carbon canisters on process vents to collect benzene from discharged gases.

All of the data from these tests could be exduded because emissions were reported as afunction
of the amount of coal charged to the process as opposed to the amount of coke produced, the units used

in this report. Coke production quantities were not reported, so exact conversions cannot be made.
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Information can be salvaged from these tests by using approximate conversion ratios for coal to coke.

Even with this step, some datamust be excluded because of insufficient description of process operations

during tests to characterize the results as representing typical operations, e.g., was sampling conducted

tative period of batch operations. Sampled results from final coolers were rejected by
the repor@a n favor of mass balance calculations. However, the mass balance procedure is not
likely any Detter than the rgected tests in terms of accuracy. The mass balance results are therefore
excluded from consideration. Those tests made using the isolation chamber have also been excluded
because of the si low bias introduced by not allowing wind effects to influence results. Losses
due to wind flow e open surfaces arelikely responsiblefor a major component of the process

unit's emissions wer@not evaluated in these tests.

A rating of B was ned to those tests that were not excluded for the above reasons. These
B-rated tests included m ts on the tar decanter, tar storage tank, ammonialiquor storage tank,
controlled naphthal ene plibcessirM, and flushing liquor circulation tank. The B rating was selected

because the report did not include enough detail to validate the tests.

4.1.3.1.14 Reference 18 report describes an emission test conducted by Radian

Corporation, under contract with [PA's Emisson Measurement Branch during the week of December 8
through 12, 1980. The test was conducted & the byproduct recovery plant for the coke oven at Republic
Steels Gadsden, Alabama plant. During W80 period, the coke ovens were producing 1470 tons per
day of coke and 22.5 MM SCFD of coke oveflgas. The light oil recovery unit was recovering 5,630
gallons per day of crude BTX light cil. The urpose of this sampling program was to measure fugitive

VOC (Volatile Organic Compounds) and benzene emissions to support a National Emission Standard for

Hazardous Air Pollutants for benzene fro e oven ky-products recovepy unitgin steelmills. The tests
that were conducted included screening pot fugiive benze h pofjable
hydrocarbon detector to estimate the fr f ccuagice, collgfting inal Yl ng

samples of liquid and vapor benzene from leaking fittings {gfuantify the emission rates and obtaining

liquid samples from process linesto provide data on the proportion of benzene in process lines relative to
the proportion of benzene in emissionsfrom fittings in those lines. Actual screening value determined by
EPA Method 21 were recorded. All exhausters, every accessible valve and pump, and one-third of the
flanges, on lines handling at least 4 weight percent benzene were screened. Bagging and measuring
procedures of all the screened sources were carried out according to methods developed in previous
petroleum refinery testing. The test used reference test methods and is well documented and is rated A.
The information in thisreport was one of several test reports that were used to devel op uncontrolled

emissions estimates that are contained in reference 28.
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4.1.3.1.15 Reference 185. Thistest report describes an emission test conducted by Radian

Corporation, under contract with EPA's Emission Measurement Branch during the week of January 20

through 28, 1981. The test was conducted at the byproduct recovery plant for the coke oven at

at were conducted included screening potential sources of fugitive benzene
ydrocarbon detector to estimate the frequency of leak occurrence, collecting

(bagging) and analyzing samplesof liquid and vapor benzene from leaking fittings to quantify the

Actual screening value by EPA Method 21 were recorded. Fugitive emissionstesting was
performed in all areas of the plant with at least 4 weight percent or more benzene. Thisincluded the
benzolized wash oil, still overh i o overhead, intermediate oil, and secondary il line, and the
secondary oil storage and loading The benzolized wash oil line and the exhausters were screened,
although they contained less than | percent benzene. All exhausters, every accessible vave and pump,
and one-third of the flanges were screened. Bagging and measuring procedures of al the screened
sources were carried out according to eloped in previous petroleum refinery testing. The test
used reference test methods and is well docugihented and israted A. The information in this report was
one of several test reports that were used to @velop uncontrolled emissions estimates that are contained

in reference 28.

4.1.3.1.16 Reference 186. Thistest
Corporation, under contract with EPA'sgmi
through December 5, 1980. The test was conducted at the broduct recovery plant for the coke oven at
Wheeling-Pittsburgh Steels Monessen, Pennsylvania plant. During the testing period, the coke ovens
were producing 560 tons per day of coke and 8.27 MM SCFD of coke oven gas. The light oil recovery
unit was recovering 2,730 gallons per day of crudelight oil. The purpose of this sampling program was
to measure fugitive VOC (Volatile Organic Compounds) and benzene emissions to support a National
Emisson Standard for Hazardous Air Pollutants for benzene from coke oven by-products recovery units
in steel mills. The teds that were conducted included screening potential sources of fugitive benzene
emissions with a portable hydrocarbon detector to estimate the frequency of leak occurrence, collecting

(bagging) and analyzing samplesof liquid and vapor benzene from leaking fittings to quantify the
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emission rates and obtaining liquid samples from process lines to provide data on the proportion of

benzene in processlines relative to the proportion of benzenein emissions from fittings in those lines.

Actual screening value determined by EPA Method 21 were recorded. Fugitive emissionstesting was

performe eas of the plant with at least 4 weight percent or more benzene. This included the

scrubber gioil, the stripper overhead, condensables, and light oil product. The benzolized wash
oil line andtne exhaugers were screened, although they contained lessthan 4 percent benzene. All

exhausters, every accessible valve and pump, and one-third of the flanges were screened. Bagging and
measuring proced | the screened sourceswere carried out according to methods developed in

ery testing. The test used reference test methods and is well documented and is

previous petroleu
rated A. The infd®matioMn this report was one of several test reports that were used to develop

uncontrolled emissions estimates that are contained in reference 28.

AA /. This test report describes a program to correlate measured benzene

dspa
Services conducted a benzene sampling program at seven coke by-product plants during the summer of

4.1.3.1.17 Referey

emissions rates and the

benzene concentration of aliquid sample. Scott Environmental

1980 for the U.S. Environmental mon Agency. Fugitive process emissions from eight sourceswere
determined by measuring the ben centration in the stack gas and the gas flow rate and
temperature. The processes inclufged awash oil decanter, two tar decanters, three tar dehydrators and
two tar storage vessels. Process liquid samples were also collected from each source. A laboratory test
program was conducted to determine if ation exi sted between the benzene emission rate from a
process and the benzene concentration in th space over aliquid sample fromthat process. The
samples were heated in enclosed vessel s andiheadspace samples were extracted and analyzed by gas

chromatography. Two separate sets of experimental conditions were used. Initially the samples were

heated to process temperature in vented fl . Due toghe great variabilifyin thegesults gnew procedure
was devised wherein the sasmples were all h tofi] hil gaintai ni re
thermal expansion of the headspace gasgcc : ented. gMer d a thdlle was

alack of any close correlation between the headspace ben concentration and the source

ccneentration measured in the field tests of multi-phase processes. The report further attributes the lack
of correation to the many cther variableswhich affect the benzene emitted by these sources. The report
indicates that these variables include:

1. Type of Process - continuous, steady state; continuous, variable; batch.
Nature of Material - tar, oil, agueous, combination of tar and aqueous.
Dynamic residence time of continuous processes.

Degree of agitation of process material.

o > 0D

Concentration of water and light organics in tars and oils.
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6. Thickness of agueous layer in agueous organic systems.

7. Process headspace volume vs. process surface area.

8. Temporal variations in temperature, liquid level, liquid composition, throughput, etc.

AmbDW
The repofstates

but provideSabrief discussion of atar decanter to demonstrate the complex nature of the systems. The

temperature and pressure.

at a detailed discussion of the role of each variable is beyond the scope of their task,

report iswell documented but is not useable for emission factor development. However, it does provide

evidence of thed pture of estimating emissions of complex processes with simplifying

assumptions.

4.1.3.2 Development of Candidate Emission Factors for Coke Byproduct Plants

Table 4-33 summ he test data from References 29 through 38, and Table 4-34 presents the
candidate benzene emissilbn factMs that were deve oped from data collected from coke byproduct plants
serving coke ovens producing furnace coke. From these base emission factors, emission factors were
derived for foundry coke plant b issions. Correction factors were developed from historica
industry datashowing relative pr ign of light oil, tar, and benzene content of light oil in byproducts
produced during furnace versus fqgindry cokemaking (Reference 27). In general, less benzene, light oil,
and tar are produced during the production of foundry coke than furnace coke. Coke yields are higher

per unit weight of coal coked for foundr furnace coke. The statistical data used to draw these

conclusions are applicable only to U.S. cokirgy coals and do not necessarily apply to foreign coals and

ong prior
urces
fina

cooler cooling towers represent uncontrolled conditions. Fgghaphthal ene processing, the NESHAP

coking practices. Table 4-35 presents derivell emission factors for VOCs.
All emission factorsin Tables 4-3
to promulgation of the NESHAP for coke ov

represent conditions after promulgation

allows no emissions; the activated carbon control shown would not comply with the provisions of the
NESHAP.

Benzene emission factors are converted to VOC emission factors using information in
References 28 (1984) and 29 (1988). For the purposes of this document, V OCs from byproduct plant
sourcesinclude the three mgor compounds contained in light oil (benzene, toluene, and xylene, or BTX)
plus other organic compounds measured as TCOs. The TCOs should not be confused with total organic
compounds (TOC). The TCOs have boiling points in the range of 200° to 300°C (390° to 570°F). The
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benzene emission factorsin Table 4-34 are available for each of the emission sources shown in
Figure 2-3. These emission factors are used to estimate aBT X emission factor for furnace coke

byproduct plants from the following equation:

BTX = BZEF
0.7
where:
BTX = li W benzene, tol uene, xylene) emission factor, g/Mg coke
BZEF =D E emission factor, g/Mg coke.

For foundry coke byproduct plants, the divisor is 0.635 rather than 0.7. An emission factor for
TCOs can be estimated fro e following equation:
TCO

TCOEF = x BZEF
C6H6
where:
TCOEF = total chromato e hydrocarbon emission factor, g/M g coke
C,H; = benzene concerfgation, milligrams per standard cubic meter (mg/sn’)
TCO = total chromatographable hydrocarbons, mg/sm®.
The two equations above can be confpined for a VOC estimate using the following equation:
voc = BZEE . TCO ., pypr
0.7 CH,
where:

VOC = emission factor for tdullig | and Tzco g ianrnace

coke byproduct plants. For foundry cokedgproduct plants the 0.7 divisor should be
replaced by 0.635.

Methane and ethane, greenhouse gases, are not expected to be a significant part of the emissions

estimated from this equation.

Emisson factors for HAPs are derived by assuming that benzene emissionsdivided by 0.7 are
equivalent to the light-oil components (benzene, toluene, xylene) as indicated above. These components

are taken as being the predominant HAPs emitted.
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Because total chromatographable hydrocarbon data are not available, emission factor estimates

for VOCs that depend on those data are obtained by using the ratio of VOC to benzene found from the

equation given above.

pil, BT X, and benzene storage tanks, emission factors were derived from theoretical
calculations Similar to ones used in EPA’s Tank emissions estimation program called TANKS. For the
user who has tank characteristics and meteorological information, TANKS may be obtained from EPA

through its CHIE W

itsweb site: http ™™ .epa.gov/ttn/. Calculations are performed according to AP-42 [Chapter 7].
downM®ading TANKS may be obtained by calling (919) 541-5384. The model does

ic bulletin board, a part of the Technology Transfer Network (TTN), or from

Information abou
not account for such things as dissolved gases or heated input streams, therefor is not appropriate for any
vessels other than typical stgige tanks. Further, because of the many factorsin the model developed
from engineering judgem technology transfer from dataat significantly disparate conditions from
those at which most U.S#batteriBare performing, the uncertainties of the estimates are considered to be
greater than those presented in AP-42. For estimating emissions for regulatory purposes, facilities can

always use their own data aslong are acceptable to the Administrator.
Although most of the test|jata for byproduct plant testing were obtained using EPA
methodology, translation to VOC and HAP emission factors from benzene emission factors required

several assumptions. For thisreason, all product plant emission factors are rated E.

4.1.3.3 Light-Oil Storage Tanks

or sp n tanks (or oth pesgf contg
atyge of thet
fi@m i tov . Fo g

uncontrolled emissions also depend on therate and frequ of filling (working losses) and diurnal

The concentration of benzeneint

on benzene concentration in the liquid in the

of surface layers that may inhibit transfqg of

changes in tank volume due to ambient temperature changes (breathing losses). Measurement of working

and breathing losses can be difficult because the flow rate through the tank vent may below.

Theoretical calculations were used to estimate benzene emissions from working losses from light
oil tanks during the development of the NESHAP ("Report on the Basis of Emisson Factors and Industry
Wide Estimate of Emissions of Benzene from Coke Byproduct Plants,"® October 14, 1981). The

*Coy, D. W. transmitted to L. L. Beck, US EPA on October 14, 1981.
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recommended emission factor is0.0058 kg/Mg (0.0116 Ib/ton) of coke produced. Test resultswere

supplied by ACCCI, Reference 38, for alight oil tank with a carbon canister controlled vent. Insufficient

process information, lack of detail regarding the tests, and conflicting units (coal or coke basis) reported,

of alight organicBhase ®er at the liquid/gas interface, decanter dimensions and layout, size and
location of vents, and wind effects. |nformation from ACCCI, Reference 38, can be combined with
previous data obtained by References 29 and 30, to provide an estimated emission factor for
uncontrolled benzene emi f 0.054 kg/Mg (0.108 Ib/ton) of coke.

4.1.3.5 Naphthaene Separation and Processing

Under the NESHAP, m may have chosen alternative methods of recovering and
processing naphthalene to those ofgwhich tests to derive emission factors were performed. The NESHAP
requires zero emissions of benzene from naphthal ene separation and processing, which suggests the

possibility of process changesin existin comply.

One set of tests was performed on n@hthal ene separation and processing sources by EPA in the
development of the NESHAP (Reference 29). Based on these tests, the candidate emission factor is
0.11 kg/Mg (0.22 Ib/ton) of coke by summi
reported by ACCCI, Reference 38, for napht

an activated carbon canister and the othgg fo

not known or not reported, and no effort was made to provide a chamber purge rate simulating wind
effects, the isolation chamber data were not used. The discussion of tests performed on the process
controlled by a carbon canister included no description of the operations occurring during the testing
program. For example, were the naphthal ene melting operations continuous or batch, what wasthe cycle
period of the operations, and were the operations during the sampling period representative of atypical

operating period?
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4.1.3.6 Cooling Tower

4.1.3.6.1 Direct Water Final Cooler Cooling Tower. Emissionsfrom the final cooler depend on

temperat pmposition of the water mixture entering the cooling tower. In the direct water cooler

type of ta ater being cooled has been in contact with coke oven gas and has absorbed some
componentS ol the gas. Benzene and hydrogen cyanide have been identified as major pollutants from this
source. Thetower actslike an air stripper to remove soluble components. The NESHAPislikely to
have caused man o0 modify their cooling operationsto avoid direct contact of the media

contaminated by @ ®7en gas with air, as opposed to installing a control device.

The EPA performed tests in two facilities to measure benzene emissions (References 29, 32)
yielding test data rated A. 1gsts conducted for ACCCI (Reference 38) emissions were estimated from a
benzene mass balance on ntering and leaving the cooling towers at two locations. These data
were rated C because of ited Nformation about the flow measurements and the use of an indirect, as
opposed to adirect, method to estimate emissions. The recommended benzene emission factor is 0.27
kg/Mg (0.54 |b/ton) of coke b A-rated data. The mass balance estimatesby ACCCI at
different times of the year showedqiai emissions in August and lower emissions in November for the
one plant tested at the two differeff times. Although these emission data were not included in the
emission factor basis, the trend indicated is probably valid. The difference (0.21 kg/Mg of coke to 0.070
kg/Mg of coke) is likely attributable in p. ient air temperature differences between the test dates.
The recommended emission factor was b n tes data gathered during July and August, suggegting it
may be at the upper end of the range of emisjflons during the course of ayear.

Hydrogen cyanide emissions were measurgd during EPA sp

ce J6). Based
o/ .60 b/

environmental assessment of coke byproduc
D-rated test data, the candidate emissiorgfac

4.1.3.6.2 Tar Bottom Final Cooler Cooling Tower. Emissionsfrom this type of cooling tower

depend on the same parameters identified for the direct water type described above. The main difference
isthat the cooling water is passed through a tar-containing vessel that will absorb some of the benzene
present in the contaminated cooling water, thereby preventing the benzene from being stripped by the
cooling air stream. The NESHAP regquirements may have led to the replacement of these types of

cooling processes in some facilities.
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The EPA sponsored tests were performed a a single facility with atar bottom final cooler

(Reference 33). The candidate emission factor for this processis 0.70 kg/Mg (0.14 Ib/ton) of coke.

4137 ting Sump

emissions are affected by dimensions and layout, size and location of vents (if the sump is
covered), and wind effects. Information from EPA-sponsored tests was used to develop this candidate
benzene emissio @ Reference 31). The candidate emission factor is 0.0095 kg/Mg (0.019 | b/ton)

of coke.

4.1.3.8 Tar Dewatering Tank

Emissions from thj of tank depend on the same parameters given for light oil storage tanks
described above. Becaus#fithe tar@lewatering tanks are intentionally heated to evaporate water from the

tar, volatile organics contained in the tar are also driven off.

Data from three EPA-spo -rated tests were used to develop a benzene emission factor.
The candidate emission factor is (021 kg/Mg (0.042 Ib/ton) of coke.

4.1.3.9 Tar Storage Tank

Emissions from this type of tank depjind on the same parameters given for light oil storage tanks

described above. Because the tar storage tanks are heated, temperature isimportant. Data from one plant

tested by ACCCI (Reference 38) show an age benzgne emission factgrof 0.0Q
(0.0044 Ib/ton) of coke. Datafrom EPA (R n W affemnission g
(0.022 Ib/ton) of coke. The recommen i0 or i averag bot

(0.0132 Ib/ton) of coke.

4,1.3.10 Light-Oil Condenser Vent

Benzene emissions in the light-oil condenser vents are a function of benzene concentration in the
vapor entering the condenser, condenser cooling water temperature and the heat transfer surface area.
Data from EPA-sponsored tests lead to a candidate benzene emission factor of 0.089 kg/Mg
(0.115 Ib/ton) of coke at a vent discharge temperature of about 38°C (100°F).
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Datafrom ACCCI (Reference 38) show a benzene emission factor of 1.3 kg/Mg (2.6 Ib/ton) for

another vent at 60°C (140°F). Proper maintenance of the condenser and an adequate cooling water

supply should be capable of maintaining a much lower discharge temperature. Therefore, this data was

excluded ﬁ
(J

discussio
4.1.3.11 Light-Oil Sump

sideration. One other test conducted by ACCCI was also excluded because no

ess conditions was included in the report.

Emission uncovered sump depend on temperature, composition, presence or absence of

afloating phase d®light 8ganics, sump shape and dimensions, and prevailing wind.

The EPA-sponsor swere performed in two plants (References 34, 35) using atracer gas
test procedure. The C-rat ion datafrom these plants yield a candidate emission factor for an

uncovered sump of 0.01%kg/MgW0.030 Ib/ton) of coke.

Data supplied by ACCCI ce 38) were excduded from consideration. One plant with an
open sump, was sampled with an ign chamber. Because no effort was made to provide a chamber
purge rate that simulated wind effffcts, the isolation chamber data were not used. No process or test
description details were provided for the tests performed at the other plant.

4.1.3.12 BTX And Benzene Storage Tank

The same factors affect emissions from these tanks as describe above for light oil storage tanks.

e as thegheoretically-bas imgte for |ight oil stgrage
ongghtration of Jiq : h anks
distill rodud l bil, sllthe

volume pumped into and out of these tanksis proportional er.

In fact, the candidate emission factor isth
tanks, 0.0058 kg/M g (0.0106 Ib/ton) of coke.
is higher than that of light oil. HowevergBT,

]

4.1.3.13 Flushing Liguor Circulation Tank

Flushing liquor is used to cool raw coke oven gasas it exitsthe ovens. Tar is separated from the
flushing liquor in thetar decanter and the liquor is recirculated to the collecting main for gas cooling.
The circulation tanks are used as a reservoir in the flushing liquor circuit and may be partially covered or

completely open to the atmasphere in an uncontrolled state.
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Benzene emissions from flushing liquor circulation tanks were tested by ACCCI (Reference 38)

intwo plants. For one of the tested plants, the emissions datawere B-rated. Data from the second plant

tested were excluded because no discussion of the process being tested was provided and no diagram of

ing point was provided. The recommended benzene emission factor is0.013 kg/Mg
oke pushed.

4.1.3.14 Excess AmmoniaLiquor Tank

Emission excess ammonia liquor storage tank vent depend at least on temperature,
composition, tank®yeome®y, and filling rate. Information from ACCCI (Reference 38) provides benzene
emissions B-rated tests results from two plants. The average of the two data sets 0.0014 kg/Mg
(0.0028 Ib/ton) of coke pu is recommended as a revised benzene emission factor for uncontrolled
excess ammonia liquor st ks. The previous value was based on data taken from another process

as opposed to direct rem from the specific source.

4.1.3.15 Wash-Oil Decanter and ion Tank

Wash oil is used to scrub Jgoke oven gas to recover the light oil components from the gas stream.
Benzene and other light oil components are stripped from the wash oil and the wash oil circulated. The

wash oil composition is expected to be ein either of the above process vessels.

The EPA sponsored tests at one faci ity on a wash oil decanter. The A-rated emission test data
yield a candidate benzene emission factor of 0.0038 kg/Mg (0.0076 Ib/ton) of coke. Emissions tests were

also conducted by ACCCI (Reference 38) o plantgg In one plant, thedsolatigg.cha
extract a sample from the surface of thed . , tests usi ?
' stre

t
excluded from consideration because thgpr ureli ot ide pur, ed

that would simulate wind effects. In the case of the seco ility, the report did not provide any data

onh process operations during the test or detailed descriptions of the test.

4.1.3.16 Equipment Leaks

Emisson factors for VOCs from equipment leaks are given in Reference 28. Thesefactorsare
presented in Table 4-36. Thefactorsare applied to each piece of equipment for the conditionslisted in
the table, and represent the daily quantity of VOC emissions. For facilities that have an effective leak
detection and repair (LDAR) program, and that have screening values required by EPA’ s Protocol for
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Equipment Leak Emission Estimates (EPA-453/R-95-017), EPA believes the correlation approach for

refineries described therein is appropriate. However, for facilities not having an LDAR program and

screening values, the emission factorsin Table 4-36 may be used.

4.2 NO @ RY COKING

In 1995, there was only one nonrecovery coke plant operating in the U.S.: Jewell Coa and Coke
Company in Van inia. Emissions data were available for the combustion stack and for charging.
These batteries nder negative pressure; consequently, there are no door leaks. 1n addition, there
are no lids and of®akes ™™m which emissions can escape from the topsde of the battery. Emissions

from pushing and quenching are expected to be similar to those from byproduct coke oven batteries.

4.2.1 Review of Availabl

4.2.1.1 Reference 23. Thistest report describes an emission test conducted on the Battery stack
in October 1989. The Battery op a 48-hr coking cycle, and because half of the ovens are
charged on one shift each day rat uniformly through the cycle, the emissions are expected to vary
depending on thetime into the colgng cycle. Consequently, representative sampling requires

measurements at different times over a 24-hr period to ensure the entire cycle is represented.

During this teq, three runs were madg throughout the cycle: (1) a 60-minute run 2.5 to 3.5 hours
after charging, (2) an 84-minute run 13 to 14fhours after charging, and (3) an 84-minute run 21 to
22 hours after charging. Sampling for filterable PM was performed using EPA Method 5, which was

atered as allowed in EPA Method 8 to ermine gO,. The PM w alyzed for susing the
inductively-coupled plasmatechnique. Emi S O . Qereampled by J ¢ ‘ interated
Tedlar bag sample was collected for anag/si CQO, tot drocarihs. A willh an

organic sampling modul e between the heated filter and firggfnpinger was used to collect semivolatile

organics for analysis by GC/MS. A volatile organic sampling train (VOST) was used to sample for
volatile organics using SW-846 Methods 0030 and 5040. The test methods, QA/QC, production rate, and

other information was well documented. Consequently, arating of A was assigned for this test.
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4.2.1.2 Reference 24. Thistest report describes atest funded by the EPA that was performed in

the fall of 1991. Sampling periods were divided into four parts over a 24-hr period to provide
representative sampling of the cycle, and the results were averaged to derive overall emission rates.
Method kd to determine filterable PM, Method 202 was used for condensible PM, and an

unspecifi d was used to determine toluene soluble organics (T SO), which was used as ameasure

of organiC PM similar to the BSO testing performed for byproduct plants. Semivolatile organics were
sampled using SW-846 Method 0010 and volatile organics were measured using Method 0030.
Emissions of SO, O ermined by EPA Method 6C, NO, emissions were measured by EPA

Method 7E, and (@™

LSsions were measured using EPA Method 10.

The test methods, procedures, QA/QC, and production rate were well documented. The report

noted that toluene was foung all blanks and that the toluene results could be high because of this. A

as measured, which was not expected based on knowledge of coke oven

emissions. The report ndifed that¥crolein is a component of wood smoke, and contamination could have

occurred from forest firesin the area. Thistest was assigned an A rating.

4.2.1.3 Reference25. T ment is atest report of measurements of charging emissions
conducted in June 1992. A chargfig hood system had been instdled to collect charging emissions and to
route them to abaghouse for control. Testing was performed on the baghouse exhaust, and the dust
collected in the baghouse was analyzed t e insight into uncontrolled charging emissions and
emissions that escaped capture. An importarfl component and source of uncertainty in this test was the
capture efficiency of the hood system. Captilile was observed with the exhaust fans on and off, and the
overdl capture efficiency was estimated as 70 percent.

The test program included sampling fihilj bagllo h by EPA e
filterable and condensible PM and TSOgg V. tran M etRglf 0030) {gF vola

modified EPA Method TO-13 train for semivolatile organiggl Four hours of sampling were performed

during charging each day for 3 days. All details of the testing were provided in the report. However, this
test isassigned arating of C because of the uncertainty introduced by the estimate of capture efficiency.

4.2.1.4 Reference 49. This reference documents an emission test conducted on the No. 3-C
Coke Battery stack system at Jewell Coal and Coke Company in Vansant, Virginia. Thisplant usesa
non-recovery coking technology. Filterable PM emissions were measured using EPA Method 5, and SO,
emissions were measured using EPA Method 6C. A Fyrite analyzer was used to determine CO,

emissions. Three test runs were conducted.
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The test data are assigned an A rating. The report includes adequate detail, the test methodol ogy

was sound, and no problems were reported.

summarized in Table 4-30. The results from the tests are averaged and presented as recommended

emission factorsi -31. Table 4-31 also includes the test results from Reference 24 for other
pollutants, and b isisthe only source of data for these compounds, they are also recommended

as candidate emi®on f rs.

Reference 24 provi an analysis of semivolatile and volatile compounds with a quantitative
analysis for benzo(a) pyr I, naphthalene, phenal, xylenes, toluene, and benzene. Cresols and
xylenes were not detectel. Ph was observed in 5 of 19 samples, and benzo(a) pyrene was detected in
only one sample. Naphthalene was detected in all but threeruns. Toluene was detected in all runs;
however, the report notes that tol s, common |aboratory solvent, and blank levels for toluene were
high.

The testing in Reference 24 also analyzed for TSO. The report notesthat the TSO levels were
about the same as those found on thefiel Consequently, no emission factor was devel oped for
TSO.

The emission factors for the combustion stack are assigned a"B" rating because they were
developed from multiple A-rated test data he only gonrecovery plantig opergiion inthe U.S.

Reference 25 provided a meamju) roll d unczg iom
nonrecovery ovens. A charging hood system was install capture charging emissions and route them
to abaghouse. Sampling using EPA methods was performed on the baghouse exhaust to measure the
emisson rate (E,). The baghouse catch was weighed and analyzed to provide ameasure of captured
pollutants (E,). The capture efficiency was estimated as 70 percent based on observations with the

exhaust fans on and off. All of these three determinations are important to estimate controlled and

uncontrolled emissions.
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Controlled emissions were estimated from the sum of those escaping capture and those emitted

from the stack:
controlled emissions = E,/0.7 + (0.3/0.7)*E,
where E, = baghouse exhaust emission rate, and

E, = baghouse collection rate.

ere estimated from the emissions that were captured by the hood (baghouse

Uncontrolled emi W

catch plus the sta@™™T'those not captured by the hood:

Uncontrolled emissions = (E, + E,)/0.7.
where E, and E, are as defined above.

The results from Refererlle 25 aMsummarized in Table 4-28. Some corrections were required to the
calculations presented in the report for controlled emissions, which appeared to be cal culated erroneously
for TSO from:
c emissions=E, +(0.3/0.7) * E,.
here E; and E, are as defined above.

The baghouse catch was not analyzed fop i Oorganics. Consequently, the uncontrolled emission
estimates assume that no sgnificant quantityf volatiles was captured by the baghouse. Toxic metals
were not analyzed in the baghouse exhaust bicause that quantity was expected to be insignificant (after

control by the baghouse) relative to the 30 percent of the total emissions that escaped capture. The

emission factors for charging are rated " D" _because of ghe limited amountof testing and ygcertainty of
estimates (e.g., capture efficiency) used to d y !OO I
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Particulate Emissions, grams/min

13

0.5

Particulate Emissions vs. Time mto Coking Cycle

¢ Testl -R =091 E=0.59¢" (0473 xt)
B Test2-R =093 E=1.33 ¢" (0.462 x 1)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time from beginning of Test, hours

FIGURE 4-1. Coke Oven Door Emissions Verses Time After Charging from Reference 181.
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TABLE 4-1. SUMMARY OF UNCONTROLLED AND CONTROLLED DOOR LEAK EMISSIONS
No. of Emission factor
Reference Pollutant runs Range Average Units Rating
1 ) terable PM 3 0.4-1.0 0.72 Ib/ton D
ontrolled 0.2-0.5 0.36 kg/Mg
2 erable PM 3 0.08-0.8 0.44 [b/ton D
ncontrolled 0.04-0.4 0.22 kg/Mg
3 Filterable PM 4 0.4-0.9 0.57 Ib/ton D
U |led 0.2-0.5 0.29 kg/Mg
C e 4 0.1-0.5 0.36 Ib/ton D
P 0.05-0.3 0.18 kg/Mg
Umontr
4 0.6-0.7 0.62 Ib/ton D
BSO 0.3-04 0.31 kag/Mg
Uncontrolled
4 Filterable P, 3 0.3-0.5 0.36 Ib/ton D
Uncontroll 0.2-0.3 0.18 kag/Mg
166 Filterabl &4PM 3 0.03-0.2 0.066 |b/ton® E
pre-NESHAP 0.02-0.1 0.05 kg/Mg°
Controlled
CcO 3 - 0.021 Ib/ton® E
Controlled 0.011 kg/Mg°
TOC as propane 3 - 0.0055 |b/ton® E
Controlled 0.0028 kg/MgP
SO, - 0.039 Ib/ton® E
Controlled 0.020 kg/M¢°
NO, 3 -- 0.0013 |b/ton® E
Controlled 0.0007 kg/MgP
®Based on Ib/ton or kg/Mg of coal charged unless othegise specified.
®Converted from Ib/ton of coke pushed usin H .9 for Lb/ton ﬂ
TABLE4-2. S F@R DOOI
) BSO rate pef” door
Percent leaking
Reference doors kg/hr Ib/hr Comment
5 29 0.58 13 Coke side shed test
3 70 0.19 0.42 Coke side shed test
9 5 0.0036-0.041 0.008-0.089 Model prediction®
9 10 0.01-0.12 0.02-0.26 Model prediction®
Model prediction estimates from reference 9 are extrapolated from test data from references 3 and 5.
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TABLE 4-3. DOOR LEAK EMISSIONSDATA

Particul ate matter,
Ib/hr® BSO, Ib/hre
Referé Run L eak category? Reported | Revised Reported Revised
3 2h 0 (empty oven) 0.028 0.025 0.016 0.016/0.002
3 6h 0 (empty oven) 0.019 0.011 0.006 0.006/0.004
39 7h 0 (empty oven) 0.014 0.010 0.007 0.005
7 11 0 (no visible) 0.010 0.010 -0.009 0.0075
Average 0.018 0.014 0.005 0.009/0.005
39 0.5 0.048 0.044 0.052 0.052
39 1 0.5 0.033 0.027 0.036 0.035
39 3h 0.5 0.043 0.043 0.019 0.018
39 3c 0.5 0.068 0.058 0.027 0.026
39 4h 0.5 0.045 0.044 0.018 0.016
39 4c 0.5 0.042 0.040 0.023 0.023
7 5 0.5 0.029 0.029 0.008 0.018
7 1 0.5 0.014 0.014 -0.005 0.010
7 12 0.5 -0.002 0.016 0.004 0.012
Average 0.036 0.035 0.020 0.023
39 5h 1 0.085 0.085 0.047 0.047
39 5¢c 0.062 0.062 0.042 0.038
39 1c 1 0.037 0.031 0.027 0.024
39 1h 1 0.046 0.040 0.033 0.019
39 10c 1 0.041 0.041 0.030 0.030
39 10h T 0.058 0.058 0.024 0.022
7 4 1 0.039 0.039 0.010 0.020
7 6 1 0.033 0.033 0.008 0.020
7 9 1 0.010 0.013 -0.002 0.013
Average 0.046 0.045 0.024 0.027
39 9c _c
39 Sh
39 8c
39 8h
7 3
Average 0.082 0.081 0.059 0.061
7 2 3 0.119 0.124 0.086 0.096
7 1 3 0.088 0.088 0.050 0.059
7 8 3 0.202 0.202 0.164 0.173
Average 0.136 0.138 0.100 0.109
7 | 7| 4 0.579 0.580 0.485 0.494

2 Leak categoriesare based on range of light leaks to dense leaks with 0.5 as the leak category with least
visible or intermittently visible leaks and 4 as the |eak category with the highest density.
® The PM includes filterable and condensible PM.
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¢ Two BSO emissions rate values are presented, the first is as was presented in the test report which used
three times the average blank value as the detection limit, the second (revised) uses a detection limit of
three times the standard deviation of the blank valuesfor test reference 39 whereindividual blank
results were available and for test reference 7 recal culates emission rates by using a zero weight gain
for filtej howed weight loss. All emissions estimates for Catagory 0 leaks are highly suspect
becauss & were near the detection limit and anomoliesthat exist with individual sample portions.

TABLE 4-4. DATA FOR UNCONTROLLED CHARGING

Emission factor
Reference lutant ka/Mg Ib/ton Rating
12 able PM 0.055 0.11 D
12,13, Benzene soluble organics 0.065 0.13 D
0.055 0.11 D
4 0.26 0.52 D
4 0.75 15 D

July 2001
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TABLE 4-5. COMPONENTS OF RAW COKE OVEN GAS?

Ib/ton Ratio to BSO°
Carbon monoxide 48.2 1.1
arbon dioxide 20.9 0.5
drogen sulfide 6.6 0.15
monia 6.5 0.15
drogen cyanide 21 0.05
Heavy hydrocarbons 34.6 0.8
119 2.7
11.7 0.3
11 0.03
0.7 0.02
17.3 0.4
Propylene 35 0.08
Butene 2.9 0.07
Pentene 0.6 0.01
Benzene 22 0.5
Toluene 1.9 0.04
Xylene 0.2 0.005
Acetylene 0.4 0.009
Tar acids (CxHx 0.7 0.02
Tar bases (CxHx 0.5 0.01
Solvents 0.7 0.02
Naphthalene 7 0.2
Tar oil 1 0.02
*Reference 10.
®Based on an estimate of BSO.

5/22/08

July 2001
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TABLE 4-6. MAJOR COMPONENTS OF RAW COKE OVEN GAS*
Concentration
Compound V olume percent ppmv Ib/ton® Ratio to BSO°
Methan 29.2 -- 145 3.3
Ethane 1.22 - 11 0.25
Ethene 3.47 - 30 0.68
Acetylene - 943 0.76 0.02
Propane -— 403 0.55 0.01
Propene -- 2,070 2.7 0.06
Propyne -- 100 0.12 0.003
Propadiene - 20 0.025 -
n-Butane -~ 30 0.054 -
iso-Butene 140 0.24 0.005
trans-butene -- 25 0.044 -
Butadiene - 240 0.40 0.009
Carbon monoxide 4. -- 37 0.84
Carbon dioxide 1. -- 18 0.41
Hydrogen sulfide - 559 0.59 0.01
Carbony! sulfide - 27 0.05 0.001
Carbon disulfide - 23 0.05 0.001
Thiophenes 47 0.12 0.003
*Reference 11.

®Based on the compound’ s molecular weight and the assumption that one ton of coal produces 12,000 scf

of raw coke gas.
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TABLE 4-7. OTHER CONSTITUENTSIN COKE OVEN GAS*
Emisson rate
Compound Ib/hr° Ib/ton° Ratio to BSO°

4.9 1.0 0.02
0.20 0.04 0.0009
0.001 0.0002 5x10°
0.015 0.003 7x10°
0.16 0.03 0.0007
4.3 0.9 0.02

Metals:

Arsenic 4.9x10° 1x10° 2x107

Mercury 3.7x10° 7x10° 2x107

Selenium 6.5x10° 1x10° 2x107

Semivolatiles:

Acenaphthylene 0.008 0.002 5x10°

Anthracene 0.003 0.0006 1x10°

Benzofuran 0.015 0.003 7x10°

Benzonitrile 0.007 0.001 2x10°

Benzothiophene 0.22 0.04 9x10*

Dibenzofuran 0.002 0.0004 9x19°

Dimethy! phenol 0.002 0.0004 9x10°

Ethylmethyl benzene 0.37 0.074 0.002

Fluoranthene 0.001 0.0002 5x10°

Fluorene 0.006 0.001 2x10°

Hexanoic acid dioctylester 0.006 0.001 2x10°

Methyl naphthalene 0.046 0.009 0.0002

2-methy| phenol 0.014 0.003 7x10°

4-methy| phenol 0.034 0.007 2x10*

Naphthalene 0.60 0.12 0.003

Phenanthrene 0.003 0.0006 1x10°

Phenol

Propanenitrile

Propynyl benzene

Pyrene

Pyridine

Trimethyl benzene

Volatile organics:

Benzene 4.2 0.84 0.02

Methylethyl benzene 0.60 0.12 0.003

Toluene 2.9 0.58 0.01

Trimethyl benzene 0.26 0.05 0.001

Xylenes 2.1 0.42 0.01

*Reference 11.

*Reported rate based on 1,000 scfm of raw coke oven gas
¢Assumes 12,000 scf of gasfrom one ton of coal.

YBased on 44 |b/ton of BSO.
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TABLE 4-8. RATIO OF PAH TO BSO — USS CLAIRTON TOPSIDE TEST (1978) *
Per cent of BSO
PAH Compound Large leak Small leak
7.4
1.8 1.4
Benzo(k)fluoranthene
Chrysene 0.4 5.0
Dibenzo(a,h) gpidaiagene
Ideno(1,2,3-G
S 0.6 6.4
16 PAHs | | A
Acenaphthene
Acenaphthylene 6.4
Anthracene
Benzo(g,h,i)perylene
Fluoranthene 7.4 2.3
Fluorene 4.0 11
Naphthalene 15.8 10.5
Phenanthrene 18.3 4.2
Pyrene 7.4 24
Total 16 PAHs 59.5 20.6
Other PAH Compound
Biphenyl 0.2
Dimethylnaphthal enes 0.1
Dibenzofuran 0.0
Dimethylbiphenyls 0.0
Dibenzothiophene 0.1
Benzo(h)quinoline 0.0
Carbanzole 0.0
Methylphenanthrene 0.3
4H-Cyclopenta phenanthrene 0,
Phenylnaphthalene
Benzo(a)fluorene
Methylpyrenes 0.
Benzo(ghi)fluoranthene 0.0
Terphenyl 0.0
M ethylbenzoanthral enes . 0.8
Benzothiophene 0.9 0.0
Benzopyrenes 14.9 10.3
Benzoperylenes 54 0.0
Dibenzoanthacene 1.2 0.0
Total -- all POMs 108.4 38.9
 Reference 182.
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TABLE 4-9. ACCCI MSDS PROJECT CRUDE COAL TAR ANALYSES*®

Compound Average Concentration (ppm) Range in Concentration (ppm)
Benzo[a]anthracene 9,026 5,710 - 14,600

8,365 4,600 - 12,500

6,804 3,740 - 11,200
Benzo[k]fluoranthene 5,863 3,720 - 9,960
Chrysene 11,125 7,950 - 21,900
Dibenz[a,h]ant 517 153- 1,060
Indeno[1,2,3-cdibyr 3,738 2,050- 5,290

 Reference 183.
TABLE 4-10. GES ASSOCIATED WITH NESHAPEMISSION LIMITS

Source and compliance ghie TORNESHAP Limit? Average’
Doors—risk extension track
1993 7.0 5.8
1998 (6-meter) 4.3 34
1998 (<6-meter) 3.8 2.9
2010 (6-meter) 4.0 31
2010 (<6-meter) 3.3 2.5
Doors-MACT track
1995 (6-meter) 6.0 4.9
1995 (<6-meter) 55 4.4
2003 (6-meter)

2003 (<6-meter)

Lids—extension track, 1993

Lids—extension track, 1998

Lids-1995 MACT track

Offtakes—extension track, 1993 4.2 3.3
Offtakes—extension track, 1998 25 1.8
Offtakes—1995 MACT track 3.0 2.2
Charging (all cases) 12 10

*These emission limits are 30-day averages for percent leaking doors, lids, and offtakes and seconds of

emissions for charging.

*These are the long-term average levels associated with the not-to-be-exceeded limits.

4-119



DRAFT

TABLE 4-11. SUMMARY OF EMISSION FACTORS FOR COKE OVEN LEAKS AND CHARGING?
(All factorsrated "E")

5/22/08

Filterable PM BSO
kg/Mg |b/ton kg/Mg |b/ton Reference
Chargin
Unco 0.35 0.7 0.44 0.88 4,12,13
Scrubber 0.007 0.014 - - 4
pre-NESHAP controls | 0.0034° 0.0066°" 0.0027 0.0053 C
post-NESHA ¢1 0.00031" | 0.00063° | 0.00025 | 0.0005 c
Door leaks
Uncontrolled 0.26 0.52 0.43 0.86 PM (1,2,3,4), BSO (3,5)
pre-NESHAPTontrol 0.020° 0.041° 0.018 0.037 166, ¢
post-NESHAP controls® | 0.0079° 0.016" 0.0071 0.014 c
Lid leaks
Uncontrolled 026 0.052 0.023 0.046 c
pre-NESHAP controls 036" 0.0072° 0.0032 | 0.0065 c
post-NESHAP contrg, 0.090048" | 0.000098° | 0.000044 | 0.000087 c
Offtake leaks
Uncontrolled 0.026 0.052 0.023 0.046 C
pre-NESHAP controls | 0.0 0.0067° 0.0037 0.006 o
post-NESHAP controls® | 0.0 0.00032° | 0.00015 | 0.00029 c

o o o i

Based on the model Battery

ibed in the text charging 492,000 Mg/yr of coal.

BSO and filterable PM estimates are based on aratio of PM:BSO of 1.2 for charging and 1.1 for leaks.
Derived as described in the text.

Estimates of current emissions should
using EPA Method 303. When visible em
visible emissions (for charging) and annu
should be used in the following equations:

on the results of daily visible emission inspections

ion data are available, the annual average seconds of
erage number of leaks (for doors, lids, and offtakes)

Charging emissions (kg/hr) = number of Tharge/hr x (average seconds/charge + 10) x 4.2 x 10°.
Door leak emissions (kg/hr) = average number of doors observed from the yard with visible leaks x
0.019 + average number of doors observed from t
number of doors without visible leaks
the doors in service should be used for t

Lid leak emissions (kg/hr) = annual gver,

Offtake leak emissions (kg/hr) =
Filterable particulate matter emission factor based upon

2.
er
nu
ann

bench with visible leaks x 0.011 + average

sence of

S
urger

of

o

eaking
ber I offtak

i
doors wi
.00
00

red emissions from Reference 166;

emission factor units converted from Ib/ton of coke pushed using a factor of 0.69.
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TABLE 4-12. RATIOSOF OTHER POLLUTANTSTO BSO

Pollutant Ratio to BSO? Derived from reference No.
Filterable PM (leaks) 0.9 3
magghl e PM (charging) 0.8 12,13
0.9 3
0.9 13
2.2 10
5.2 10
0.009 10
3.2e-02 11, 182
0.15 10
Anthracene 1.0e-05 11
Benzene 0.5 10
Benzo[a]anthracg A 0.00903 183
Benzo(a)fluor 0.009 182
Benzo[a]pyrene 0.00836 183
Benzo[ b]flouranthene 0.00680 183
Benzofuran 7.0e-05 11
Benzo(ghi)fluoranthen 0.005 182
Benzo[h]quinoline 0.002 182
Benzo[k]fluoranthene 0.00586 183
Benzonitrile 2.0e-05 11
Benzopyrenes 1.5e-01 182
Benzoperylenes 5.4e-02 182
Benzothiophene 5.0e-03 11,182
Biphenyl
Butadiene
Butane i 8
Butene 0.07 10
Carbanzole 0.022
Carbon dioxide 0.5 10
Carbon disulfide 0.001 11
Carbon monoxide 11 10
Carbonyl sulfide 0.001 11
Crysene 0.01113 183
4H-Cyclopenta phenanthrene 0.016 182
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TABLE 4-12. (continued)

Pollutant Ratio to BSC? Derived from reference No.
0.012 182
0.000517 183
5.5e-03 182
1.8e-02 11, 182
9.0e-06 11
0.0090 182
0.0030 182
0.3 10
Ethylene 04 10
Ethylmethyl benz 0.002 11
Fluoranthene 0.032 11,182
Fluorene 0.017 11, 182
Heavy hydrocarbons 0.8 10
Hexanoic acid dioctylester 2.0e-05 11
Hydrogen cyanide 0.035 10,11
Hydrogen chloride 0.0009 11
Hydrogen fluoride 5.0e-06 11
Nitric acid 7.0e-05 11
Sulfuric acid 0.0007 11
Hydrogen sulfide 0.15 10
Indeno[1,2,3-cd]pyrene 0.00374 183
Metals
arsenic 2x 107 11
mercury 2x40
selenium 7
Methane
M ethylbenzoanthral enes
Methylethyl benzene
Methyl naphthalene
Methyl phenanthrene
2-methyl phenol
4-methy| phenol
Methylpyrenes 0.0155 182
Naphthalene 0.2 10
Pentene 0.01 10
Phenanthrene 0.075 11, 182
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TABLE 4-12. (continued)

Pollutant Ratio to BSC? Derived from reference No.

0.03 10
6.0e-04 11
Mnaphthalene 0.004 182
Propylene 0.08 10
0.003 11
9.0e-06 11
2.0e-05 11

0.033 11, 182
Pyridine 2.0e-04 11
Solvents 0.02 10
Tar acids 0.02 10
Tar bases 0.01 10
Tar oil 0.02 10
Terphenyl 0.002 182
Thiophenes 0.003 11
Toluene 0.04 10
Trimethyl benzene 5.0e-05 11
Xylene 0.005 10

®BSO in thistable includes h

carbons, tar acids, tar bases, tar oil, and

naphthalene. Note that the ratiosliven here are applicable only to oven charging

and door/topside leaks, not pushi

BSO is a component of filterablef@M, condensible PM, VOC, and TOC.
®VOC includes all organic compouMdsin this table except methane and ethane.
“TOC = tatal organic compounds as measured using EPA Method 25A or equivalent;
includes all organic compoundsin this table.

YReference 11 assumes 12,000 j
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TABLE 4-13. EMISSIONS FROM BYPASSED COKE OVEN GAS*

Uncontrolled, Ib/ton Flared, Ib/ton
Carbon monoxide 48.2 4.8
arbon dioxide 20.9 780
ydrogen sulfide 6.6 0.1
Ammonia 6.5 0.065°
Hydrogen cyanide 2.1 0.021°
drocarbons 34.6 1.7
U g di oxide 0 13
119 1.2°
Ethane 11.7 0.12
Propane 11 0.01°
Butane 0.7 0.007°
Ethyl 17.3 0.17
Propylene 35 0.035°
Butene 2.9 0.029
Pentene 0.6 0.006
Benzene 22 0.22°
Toluene 1.9 0.01%°
Xylene 0.2 0.002
Acetylene 0.4 0.004°
Tar acids (CxHxOH) 0.7 0.007°
Tar bases (CxHxN) 0.5 0.005°
Solvents
Naphthalene 7
Tar oil 1
*Reference 10.

*These emissions were estimated after flaring as "trace." The numbers

with footnotes are estimated based on an assumed 99 percent

destruction.
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TABLE 4-14. EMISSION FACTORS FOR MISCELLANEOUS SOURCES
Emission factor

Pollutant kg/Mg Ib/ton Rating | Reference

Filterable PM 0.055 0.11 D 4

Filterable PM 0.027 0.04 E 172

Filterable PM-10 9.0x 10° 1.8x 10* E 173-175
Secondary coal pulverizer | Filterable PM-10 4.4 x 10° 8.7 x 10° E 173-175
with building englgg
Preheater-unco Filterable PM 18 35 D 4
Preheater-scrubie Filterable PM 0.13 0.25 D 4
Preheater-Wet Filterable PM 0.006 0.012 D 4
Coke handling cyclone Filterable PM 0.003 0.006 D 4
Coke screening?® ilterable PM 0.011 0.022 E 172
Decarbonization 15 29 E 15
Soaking particulate matter® | 0.008 0.015 E 15
Soaking SO, 0.050 0.099 E 15
Soaking NO, 0.0005 0.001 E 15
Soaking VO 0.003 0.006 E 15
Soaking CO 0.001 0.002 E 15

2Emission factor units are Ib of p@lutant per ton of coal crushed.
® Includes filterable and condensible PM.

July
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UMMARY OF EMISSION FACTOR DEVELOPMENT FOR COKE OVEN PUSHING
bwing this page. (Pg. 125 through 188 depending on your printer)

July 2001

4-126



DRAFT

5/22/08

TABLE 4-16. EMISSION FACTORSFOR FILTERABLE PM EMISSIONS FROM
COKE OVEN PUSHING @

¢ References 1128121,

EMISSION
FACTOR

Process RATING Emissions, kg/Mg Emissions, Ib/ton

Uncontr D 0.695 1.39

With Haed aogFF control © B 0.19 0.37

With Hood and scrubber ® A 0.19 0.38

With Shed and FF°© B 0.19 0.38
@ Expressed as k Ib/ton of coal charged. Based upon an average capture efficiency of 74.1%.
® References 1 - 93. Based upon Reference 1, PM-10 is 46% and PM-2.5 is 23% of filterable

PM.

, 143, 148 - 150, 153, 155, 161, 165, 170,192 - 193.

¢ References 19 - 21, 40 - 44, 48, 93 - 97, 100 - 103, 119 - 120, 124 - 126, 128, 130, 144, 147, 162 - 164.
¢ References 46 - 47, 66 - 67, 69, 72 - 75, 105, 110- 111, 166, 168, 171. Based upon References 166 and

168, PM-10is62% of filt

le PM.

TABLE4-17. E FACTORS FOR CONDENSABLE PM EMISSIONS FROM
COKE OVEN PUSHING ?
Condensible Inorganic Condensible Organic
EMISSION Emissions Emissions®
R
Process TING kg/Mg Ib/ton kg/Mg Ib/ton
With Hood and FF control © 0.036 0.073 0.011 0.021
With Hood and scrubber® D 0.0094 0.019

¢ Expressed as kg/Mg and |b/ton of coal charged as measured by EPA Method 202. Based upon an
average capture efficiency of 74.1%.
® References 1, 112. When data on visi
be calculated using the procedure for Extrg@table Organic Particul ate.
¢ Condensible Inorganic References 112, 1
¢ References 20 - 21, 48, 100- 103.

ons are available, Condens ble Organic Emissions may

TABLE 4-18. EMISSION FACTORS FOR EXTRACTABLE ORGANIC PARTICULATE (EOM)

Process
Uncontrolled E 4.30e-03 8.59e-03
With Hood and FF E 4.21e-03 8.41e-03

2 Expressed as kg/Mg and Ib/ton of coal charged. As measured by EPA Method 315. Based upon an
average capture efficiency of 74.1%. References 192 - 193. Estimates of extractable organic
particulate may be made based upon the frequency and relative greenness of coke pushed. Based upon
an analysisin Reference 194, the EOM emission factor for non green pushesis 0.0024 Ib/ton, for
moderately green pushesis 0.067 Ib/ton and for severdy green pushesis 2.3 Ib/ton. A non-green push
is defined as one with an average opacity less than 30%, moderatdy green is 30% to less than 50%,
and severely green is 50% or greater. For batteries that have capture and control, capture efficiencies
are assumed to be 90% for non-green, 40% for moderately green, and 10% for severely green pushes.
Control efficienciesin References 192 - 193 for the captured emissions ranged from zero to 57% and

averaged 27%.
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TABLE 4-19. EMISSION FACTORS FOR CO, CO2, NOX, SOX, TOC AND ORGANIC
COMPOUNDS FROM COKE OVEN PUSHING

5/22/08

EMISSION
FACTOR
RATING Emissions, kg/Mg Emissions, Ib/ton
D 0.032 0.063
A 8.00 16.0

Nitrogen Oxides® D 0.0097 0.019
Sulfur Oxides® E 0.049 0.098
Total Organic C ' E 0.050 0.100
Acetone® E 0.012 0.023
voc” E 0.038 0.077
Ammonia* E 0.006 0.012
Cyanide* E 3.21e-04 6.41e-04
Phenol ¥ E 3.37e-03 6.73e-03
Benzene* E 0.37 0.73
Toluene® E 2.51e-05 5.02e-05
Styrene? E 2.43e-05 4.85e-05
1,1,2,2-Tetrachl oroethane® E 3.91e-05 7.81e-05
Methanol ¢ E 4.12e-03 8.23e-03
Ethanol ¢ E 4.19e-05 8.38e-05
I sopropanol ¢ E 5.45e-05 1.09e-04
Acrolein® E 5.10e-05 1.02e-04
Acetonitrile? E 4.64e-05 9.27e-05
Acrylonitrile® 2.29e-04 457e-04
Vinyl Acetate® E 7.85e-05 1.57e-04
Tetrahydrofuran® E 6.55e-05 1.31e-04
1,4-Dioxane? E 8.00e-05 1.60e-04
2-Butanone? E 6.55e-05 1.31e-04
Methyl Methacrylate® 9.10eg
4-Methyl-2-Pentanone®
Methylene Chloride®

a

b

« - @ (=X

Expressed as kg/Mg and |b/ton of coal
References 16, 166, 168, 170.

References 93 - 97, 100 - 103, 124 - 126, 128, 130, 144, 14 - 148, 155, 161, 165, 168, 170 - 171,

192 - 193.

References 16, 166, 170.
References 16, 166.
References 166, 168, 170.

Reference 207. Emission factor should be considered an underestimate since sample collection was by

Summa canister.
VOC is TOC minus Acetone.
Reference 168.
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TABLE 4-20. EMISSION FACTORS FOR METALS FROM COKE OVEN PUSHING ®

EMISSION Uncontrolled Controlled Emissions®
FACTOR

Metal RATING ka/Mg Ib/ton kg/Mg Ib/ton
Antimo E 2.07e-07 4.14e-07
Arsenic E 1.75e-05 3.50e-05 4.69e-06 9.37e-06
Barium E 1.96e-05 3.92e-05 7.15e-06 1.43e-05
Beryllium E 3.41e-07 6.81e-07 1.05e-07 2.10e-07
Cadmium E 4.62e-07 9.24e-07 1.53e-07 3.06e-07
Chromium E 5.70e-06 1.14e-05 2.49e-06 4.98e-06
Cobalt E 1.34e-06 2.68e-06 6.60e-07 1.32e-06
Copper E 9.85e-06 1.97e-05 3.83e-06 7.65e-06
Manganese E 1.53e-05 3.06e-05 5.40e-06 1.08e-05
Lead E 2.75e-05 5.49e-05 7.70e-06 1.54e-05
Nickel E 2.00e-05 3.99e-05 5.60e-06 1.12e-05
Phosphorus 3.10e-05 6.19e-05 1.39e-05 2.78e-05
Selenium 4.50e-06 9.00e-06 1.30e-06 2.59e-06
Silver E 1.27e-07 2.54e-07 1.27e-07 2.53e-07
Thallium 1.15e-06 2.29e-06 3.29e-07 6.57e-07
Zinc E 5.30e-06 1.06e-05 1.78e-05 3.55e-05

2 Expressed as kg/Mg and Ib/ton of coal chaglied. References 192 - 193. Based upon an average capture

July 2001

efficiency of 74.1%.
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TABLE 4-21. EMISSION FACTORS FOR POLYCYCLIC AROMATIC HYDROCARBONS
FROM COKE OVEN PUSHING @

5/22/08

EMISSION Uncontrolled Controlled Emissions
FACTOR
RATING kg/Mg Ib/ton kg/Mg [b/ton

E 550604 | 1.10e03 5.50e-04 1.10e-3°

E 2.09e-05 4.18e-5 1.78e-05 3.55e-5¢
Acenaphthylene E 3.88¢-04 | 7.75¢-:04 ° 2.33e-04 4.65e-4°
Acenaphthene E 3.72e-06 7.44e-6 1.82e-06 3.64e-6°¢
Fluorene E 1.05e-04 | 2.11e-04 f 1.16e-04 2.32e-4°
Phenanthrene E 3.87e04 | 7.746-04 ° 2.09e-04 4.18e-4°
Anthracene E 4.86e-05 | 9.71e-05 " 5.05e-05 1.0le4°
Fluoranthene E 172604 | 344004 " 1.14e-04 2.27e-4°
Pyrene E 3.83e-04 | 7.66e04 1.92e-04 3.83e-4°
Benzo(a)anthracene E 9.75¢-05 | 1.956-04 7.80e-06 1.56e-5¢
Crysene E 8.75e-06 1.75e-5 3.68e-06 7.35e-6°
Benzo(b)fluoranthene E 5.25e-06 1.05e-5 1.55e-06 3.10e-6°
Benzo(k)fluoranthene E 2.82e-06 5.64e-6 1.63e-06 3.26e-6°¢
Benzo(e)pyrene 2.04e-06 4.07e-6 5.60e-07 1.12e6
Benzo(a)pyrene 1.50e-06 3.00e-6 5.55e-07 111e-6°
Perylene E 2.62e-07 5.23e-7 6.95e-08 1.3%-7°
Indeno(1,2,3-cd)pyrene E 3.12e-06 6.24e-6 9.95e-07 1.99e-6°
Dibenzo(a,h)anthracene E 8.15e-07 1.63e-6 5.75e-07 1.15e-6°¢
Benzo(ghi)perylene E 2.98e-06 5.95e-6 9.55e-07 191e-6°

Expressed as kg/Mg and Ib/ton of coal chagiied. Based upon an average capture efficiency of 74.1%.
References 192 - 193 except where noted.

® Based upon controlled emission factor and 50% average control efficiency from References 192-193.
° References 168, 192 - 193, 207.

¢ References 192 - 193, 207.

¢ Based upon controlled emission factor andjf @6
" Based upon controlled emission factor andi o
9

h

k

Based upon controlled emission facto
Based upon controlled emission factor and 48% average
Based upon controlled emission factor and 67% average control efficiency from References 192-193.
Based upon controlled emission factor and 75% average control efficiency from References 192-193.
" Based upon controlled emission factor and 96% average control efficiency from References 192-193.
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TABLE 4-22. EMISSION FACTORS FOR FILTERABLE PM EMISSIONS FROM
COKE OVEN QUENCHING®
Filterable emissions, Filterable
Plant kg/Mg of coa emissions, |b/ton of coal

Clean wiger’ 0.73 1.46

Lorai

DOF g 0.14 0.27

Gary No. 3 0.17 0.33

Gary No. 5 0.16 0.32
Average 0.298 0.595
Average omittin 0.154 0.307
Average, based d@h cok 0.438 0.875
Average, omitting Lorain and based on coke 0.226 0.451
Dirty waterb 137 2.73

Lorain

Gary No. 3 0.22 0.43

Gary No. 5 0.32 0.64
Average 0.635 1.27
Average, omitting Lorain 0.268 0.535
Average, based on coke 0.935 1.87
Average, based on coke and omi rain 0.394 0.787

*Reference 18.

°Clean water: lessthan or equal t0' 500 mg/L TDS; dirty water: at least 1, 500 mg/L TDS.

TABLE 4-23. FILTERAB

MISSION FACTORS FOR QUENCHING

proper maintenance™*

MISSION
FACTOR Emisdon factor, Emisdon factor,
Process RATING kg/Mg of coal Ib/ton of coal
Uncontrolled, clean water? E 0.57 1.1
Uncontrolled, dirty water®® E
Clean water, tall tower and/or poor
mai ntenance™*
Clean water normal tower height and
proper maintenance™*
Dirty water, tall tower and/or poor D 1.37 2.73
mai ntenance™*
Dirty water, normal tower height and D 0.27 0.54

2Reference 17.
*Dirty water: at least 5,000 mg/L TDS.
‘Reference 18.

dClean water: lessthan or equal to 500 mg/L TDS; dirty water: at least 1,500 mg/L TDS.
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TABLE 4-24. SUMMARY OF EMISSION FACTOR DEVELOPMENT FOR RECOVERY COKE
OVEN COMBUSTION STACKSto be inserted following this page. (About pager 194 through 239
depending on your printer)

July 2001
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TABLE 4-25. EMISSION FACTORS FOR COMBUSTION STACK EMISSIONS--FILTERABLE PM?
EMISSION Filterable PM
FACTOR
RATING kg/Mg Lb/ton
B 0.20 0.40
E 0.10 0.21
Uncontrolled (Desulfurized COG)® A 0.034 0.067
With FF (Raw C 0.11 0.21
With FF or ESP D 0.031 0.063

2 Emission factofunits
® References 89, 98, 106-109, 114, 123, 156, 157, 159, 166, 188 - 193.

¢ Reference 91.

4 References 56 - 59, 60 - 6a/0 - 71, 76 - 78, 80 - 82, 98, 169 - 170, 176.
¢ References 45, 85, 200.

kg/Mg of coal charged or Ib/ton of coa charged.

TABLE 4-26. EMISSION FACTORS FOR COMBUSTION STACK EMISSIONS
CONDENSABLE PM @

Condensible Inorganic Condensible Organic
ISSION Emissions Emissions®
Process TI NGR kg/Mg Ib/ton kg/Mg Ib/ton
With COG B 0.11 0.216° 0.006 0.012
With BFG E 0.014 0.028° 0.006 0.012

# Expressed as kg/Mg and |b/ton of coal chaed as measured by Method 202.

® References 87, 98, 188 - 189, 200.

¢ References 84, 86 - 89, 98, 157, 188 - 191 @00. Although no data are available for ovens fud ed with
desulfurized coke oven gas, it is expected that emissions will be significantly lower. It is recommended
that the emission factor for ovens fueled with blagt furnace gas be used for ovens fueled with

¢ References 85, 200.
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TABLE 4-27. EMISSION FACTORSFOR COMBUSTION STACK EMISSIONS EXTRACTABLE
ORGANIC MATTER, CO, CO2, NOX, SOX, TOC AND ORGANIC COMPOUNDS*

EMISSION
FACTOR
RATING Emissions, kg/Mg Emissions, Ib/ton

E 0.012 0.024

C 0.6 1.20
Carbon Dioxide (BFG) ¢ E 482 963
Carbon Dioxide (COG) © A 148 296
Nitrogen Oxid B 0.82 1.64
Sulfur Oxides ( G) ¢ C 1.47 2.93
Sulfur Oxides (COG) E 0.12 0.23
Total Organic Compounds® C 0.19 0.37
Methane™ E 0.10 0.21
Ethane™ E 0.0050 0.010
Acetone” E 0.0295 0.059
vocm™" E 0.047 0.094
Benzene® D 0.0075 0.015
Toluene' E 0.0033 0.0066
Chloromethane’ E 0.0032 0.0064
Benzoic Acid’ E 4.14e-05 8.27e-05
Bis(2-ethylhexyl)phthal ate’ E 3.40e-06 6.79e-06
Diethyl phthalate’ E 9.90e-06 1.98e-05
2,4-Dimethylphenol E 4.17e-06 8.33e-06
Phenol E 2.56e-06 5.11e-06

References 45, 85.

@ [=1 o o D

References 98.

x T «a -

170, 176.

™ Based upon ratio to TOC in References 176 and average TOC emission factor.

References 56 - 59, 60 - 62, 63 - 65, 70 - 7
156 - 157, 159, 166 - 167, 169, 170, 176,
References 16, 156 - 157, 159, 166 - 1
References 16, 98, 156 - 157, 159, 166.

Expressed as kg/Mg and |b/ton of coal chamyed.
Extractable Organic Matter as measured by EPA Method 315. References 192 - 193.
References 16, 89, 156 - 157, 166, 170, 188 - 191.

Total Organic Compounds (TOC) as measured by EPA Method 25a. References 16, 156 - 157, 166,

" References 206. Acetone emission factor should be considered an underestimate since sample
collection was by Summacanister. VOC calculated as TOC less methane, ethane and acetone.

P References 89, 190 - 191, 206.

" Reference 206. Emission factors should be considered an underestimate since sample collection was

by Summa canister.
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TABLE 4-28. EMISSION FACTORSFOR METALS FROM COMBUSTION STACKS?

EMISSION FACTOR Emission Factor

Metal RATING kg/Mg Ib/ton

Arsenic E 1.64e-06 3.27e-06
Barium E 2.36e-06 4.71e-06
Beryllium E 1.97e-08 3.94e-08
Cadmium E 1.12e-07 2.23e-07
Chromium E 3.60e-06 7.19e-06
Copper E 1.71e-06 3.41e-06
Manganese E 1.26e-06 2.52e-06
Lead E 2.27e-06 4.54e-06
Nickel E 9.35e-07 1.87e-06
Phosphorus E 1.40e-05 2.80e-05
Selenium E 1.76e-06 3.52e-06
Thallium E 3.36e-07 6.71e-07
Zinc E 7.70e-06 1.54e-05

@ Expressed as kg/Mg and |b/ton

coal charged. References 192 - 193.

July 2001
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TABLE 4-29. EMISSION FACTORSFOR COMBUSTION STACKS
POLYCYCLIC AROMATIC HYDROCARBONS?
EMISSION FACTOR Emission Factor
RATING kg/Mg Ib/ton

E 4.15e-05 8.29e-05

E 1.46e-06 2.91e-06
Acenaphthylene E 5.40e-06 1.08e-05
Acenaphthene E 1.13e-07 2.26e-07°
Fluorene E 4.41e-07 8.81e-07
Phenanthrene E 3.90e-06 7.79e-06
Anthracene E 1.01e-07 2.02e-07°
Fluoranthene E 1.76e-06 3.52e-06
Pyrene E 2.32e-06 4.64e-06"
Benzo(a)anthracene E 4.64e-08 9.28e-08"
Crysene E 1.64e-07 3.28e-07
Benzo(b)fluoranthene E 9.70e-08 1.94e-07
Benzo(k)fluoranthene E 3.35e-08 6.70e-08"
Benzo(e)pyrene E 1.69e-07 3.38e-07°
Benzo(a)pyrene C 8.15e-06 1.63e-05°¢
Perylene E 1.48e-08 2.96e-08"
Indeno(1,2,3-cd)pyrene E 2.06e-08 4.11e-08°
Dibenzo(a,h)anthracene E 1.48e-08 2.96e-08°
Benzo(ghi)perylene E 2.78e-08 5.55e-08"

2 Expressed as kg/Mg and Ib/ton of coal chgeged. Refgrences 192 - 19
® References 192 - 193.
¢ References 89, 188 - 193, 206.

U
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TABLE 4-30. SUMMARY OF NONRECOVERY COMBUSTION STACK TESTS
Emission factor
Pollutant kg/Mg Ib/ton Reference
Filterabij e 1.7 34 23
Filterabl m 0.49 0.98 24
FilterabliRh 0.218 0.436 49
Condensible PM 0.075 0.15 24
SO, 6 12.0 23
SO, 4.55 9.1 24
SO, 4.825 9.65 49
NO, 0.33 0.66 23
NO, 0.445 0.89 24
CO 0.065 0.13 23
CO 0.0 0.0 24
CO, 555 1110 49
Lead 1.70e-03 0.0034 23
Lead .70e-03 0.0034 24
Naphthalene 3.30e-04 6.6E-04 23
Naphthalene 1.05e-05 2.1E-05 24
Benzene 1.80e-04 3.6E-04 23
Benzene 3.30e-04 6.6E-04 24

@ Results for Reference 23 werein Ib/to
basis with References 24 and 49 (Ib/ton ¢

percent.

oal. They weredivided by 0.89 to place on acommon
as charged) based on a typical moisture content of 11

July 2001
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TABLE 4-31. EMISSION FACTORS FOR NONRECOVERY COMBUSTION STACKS

EMISSION FACTOR RATING: B

Emission factor
kg/Mg Ib/ton Reference
0.8 1.6 23,24,49

0.075 0.15 24

51 10.3 23,24,49

0.36 0.71 23,24

0.025 0.05 23,24

550 1,100 49

Benzene 2.4x10* 48x10* 23,24
Toluene® 2.6 x 10* 5.1x10* 24
Naphthalene 1.4x 10* 2.7x 10* 23,24
Phenol 3.6x10° 7.1x10° 24
Benzo(a) pyrene® 5.0x 107 1.0x 10° 24
Acetone* 1.1x 103 2.3x 103 24
Bromomethane 2.8x10* 5.6 x 10* 24
Chloromethane .8x 10* 7.6x10* 24
Methylene Chloride 3.3x 10* 6.6 x 10* 24
Carbon Disulfide 8.1x10° 1.6x 10° 24
2-Butanone 3.2x10° 6.3x 10° 24
1,1,1-Trichloroethane® ® 1.3x 10° 2.5x10° 24
Trichloroethene® ' 8.7x 10° 24
Ethylbenzene 3.2x 10° 24
m-/p-Xylene 1.3x10° 24
o-Xylene 3.2x 10° 24
lodomethane® ¢ 6.3 x 10° 24
Dibromomethane
Trichlorofluoromethane®
n-Hexane® "
Isooctane®’ 1.6x 10° 24
P-Cymene® ¢ 5.5x 107 1.1x10° 24
Cumene® ¢ 7.1x 107 1.4x 10° 24
2-Hexanone 1.4x10° 2.8x10° 24
Ethyl Methacrylate®® 1.7 x 10° 34x10° 24
Styrene® © 3.4x 10° 6.9 x 10° 24
Vinyl Acetate 3.5x10° 6.9 x 10° 24
1,2,3-Trichloropropane® ¢ 22x10° 4.4x 10° 24
Chloroform 5.7 x 10° 1.1x10° 24
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TABLE 4-31 (continued)

5/22/08

Emission factor
ka/Mg Ib/ton Reference

1.2x 107 2.4x 107 24

29x 107 5.8x 107 24
Bromoform®* 5.7 x 107 1.2x10° 24
4-Methyl-2-Penigasia X 45x10° 8.9x10° 24
1,1,2,2-Tetrachl dk 1.1x 10° 2.0x 10° 24
1,4-Dichloro-2-Ijlitené 6.9x 107 1.4 x 10° 24
Tetrachloroethane® 2.0x 107 4.1x 107 24
Tert-Butyl methyl ether®* 2.4x 10°® 4.7 x 10°® 24
Chlorobenzene®* 6.1x 107 1.2 x 10° 24
Dimethyl Sulfide 1.6x 10° 3.2x10° 24
Antimony 6.3x 10° 1.3x10* 24
Arsenic 6.3x 10* 1.3x 10° 24
Barium 6.3x 10° 1.3x 10* 24
Beryllium 1x10° 2x10° 24
Cadmium 9x 10° 1.8x 10* 24
Chromium 3.2x10* 6.3x 10* 24
Copper 1.4x 10° 2.8x 10° 24
Lead 3 3.4x10° 23,24
Manganese 1.5 §10* 3.0x10* 24
Mercury 1.7 §10* 3.3x10* 24
Nickel 2.9x10* 5.8x 10* 24
Phosphorus 7.0x 103 1.4x 102 24
Selenium i
Silver
Thallium
Zinc 2.6x 10° 5.1x 10° 24

Based on the VOST results and an estimated rate of 30 ton/hr of coal charged.

Detected in only 5 of 19 samples.
Detected in only one sample.

Semi-quantitatjve result.

Detected in only 3 of 9 samples.
Detected in only 5 of 9 samples.
Detected in only 3 of 6 samples.
Detected in only 7 of 12 samples.
Detected in only 4 of 6 samples.
Detected in only 1 of 3 samples.
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TABLE 4-32. EMISSION FACTORS FOR NON RECOVERY CHARGING?
EMISSION FACTOR RATING: D
Uncontrolled emissions Controlled emissions
Po kg/Mg Ib/ton kg/Mg Ib/ton

Filterabl w 0.013 0.027 0.0041 0.0081

TSO 0.0013 0.0026 0.0011 0.0022

Benzene 1.8x 10° 3.6x10° 1.8x 10° 3.6x10°
Toluene 8.4 x 10° 1.7 x 10° 8.4 x 10° 1.7 x 10°
Xylene 3.4x 10° 6.7 x 10° 3.4x 10° 6.7 x 10°
Carbon disulfid 1.1x10° 2.1x10° 1.1x10° 2.1x10°
Chloromethane 1.0x 10° 2.0x 10° 1.0x 10° 2.0x 10°
Ethyl benzene x 107 7.3x 107 3.6x107 7.3x 107
Naphthalene 10° 2.3x10° 1.2x10° 2.3x10°
Total PAHs 1.4 xW0° 2.7 x 10° 1.2 x 10° 2.3x10°
Manganese 7.5x 107 1.5x 10° 2.3x 107 4.6x 107
Arsenic 4.0 x 7.9x 107 1.2x 107 2.4x 107
Nickel 25x g 5.0x 107 7.5x 10° 1.5x 107
Lead 17x W' 3.4x 107 5.0x 10°® 1.0x 107
Chromium 1.7x 10" 3.4x107 5.0x 10°® 1.0x 107
Cobalt 1.2x 107 4x 107 3.6x10° 7.1x10°
Beryllium 1.5x10° 2.9x 10° 4.4x10° 8.7 x 10°
Mercury 1.3x10° 2.6x10° 4.0x 10" 7.9x 10"

*Reference 25.

July 2001

4-255



DRAFT 5/22/08
TABLE 4-33. SUMMARY OF TEST DATA FOR UNCONTROLLED
COKE OVEN BYPRODUCT PLANTS
i oqj a
No. of Emission factor, kg/Mg (Ib/ton) Data
Source Pollutant runs Range Average rating
Wter final cooling | Benzene 3 0.20-0.25 0.23 A
(0.40-0.49) (0.46)
29 Finter Benzene 3 0.046-0.12 0.085 A
(0.092-0.24) (0.17)
29 Benzene 3 0.078-0.096 0.089 A
(0.156-0.192) (0.178)
29 Benzene 8 0.00001-0.0004 0.00008 A
(0.00002-0.0008) (0.00016)
29 Benzene 3 0.080-0.10 0.087 C
(0.160-0.20) (0.174)
29 Naphthalene melt pit Benzene 5 0.009-0.092 0.024 C
(0.018-0.184) (0.048)
30 Tar dehydrator Benzene 3 0.0088-0.01 0.0095 A
(0.0176-0.02) (0.019)
30 Tar decanter Benzene 3 0.058-0.091 0.07 A
(0.116-0.182) (0.140)
31 Tar storage tank Benzene 3 0.0057-0.019 0.011 A
(0.0114-0.038) (0.022)
31 Tar intercepting sump Benzene 3 0.0068-0.011 0.0095 C
(0.0136-0.022) (0.019)
32 Direct water final cooling@iBenzene 3 0.27-0.36 0.31 A
tower (0.54-0.72) (0.62)
32 Tar dehydrator Benzene 3 0.0096-0.082 0.041 A
(0.0192-0.0164) (0.082)
32 W ash oil decanter Benzene 3 0.0036-0.0041 0.0038 A
(0.0072-0.0082) (0.0076)
33 Tar dehydrator Benzene 3 0.0094-0.016 0.013 A
(0.0188-0.032) (0.026)
33 Tar bottom final cooling | Benzene 3 0.065-0.073 0.070 A
tower (0.13-0.146) (0.140)
34 Light oil sump Benzene C
35 Light oil sump Benzgpe C
36 Direct water final cooling| Benzene 2 0.053-0.06 0.056 D
tower (0.106-0.12) (0.112)
36 Direct water final cooling| HCN 2 0.27-0.32 0.30 D
tower (0.54-0.64) (0.60)
36 Tar decanter Benzene 3 0.016-0.018 0.017 D
(0.032-0.036) (0.034)
36 Tar decanter Toluene 3 0.0016-0.0019 0.0017 D
0.0032-0.0038 (0.0034)
36 Tar decanter o-Xylene 1 NA 0.000075 D
(0.000150)
36 Tar decanter m/p Xylene 1 NA 0.00034 D
(0.00068)
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TABLE 4-33. (continued)
i oqj a
No. of Emission factor, kg/Mg (Ib/ton) Data
Ref. Source Pollutant runs Range Average rating
36 ter Ethyl benzene 1 NA 0.000014 D
(0.000028)
36 Tar decanter H,S 2 0.012-0.015 0.014 D
(0.024-0.030) (0.028)
36 Benzene 3 0.0000098-0.00001 0.0000099 D
(0.0000196-0.000020) | (0.0000198)
36 Toluene 3 0.0000031-0.0000032 0.0000032 D
(0.0000062-0.0000064) | (0.0000064)
38 Direct water final cooling | Benzene 8 0.05-0.28 0.12 C
tower (0.10-0.56) (0.24)
38 Tar decanter Benzene 9 0.006-0.049 0.027 B
(0.012-0.098) (0.054)
38 Ammonia liquorforage Q| Benzene 5 0.0011-0.0018 0.0014 B
tank (0.0022-0.0036) (0.0028)
38 Flushing liquor Benzene 3 0.011-0.014 0.013 B
circulation tank (0.22-0.028) (0.026)
38 Tar storage tank Benzene 3 0.0014-0.0038 0.0022 B
(0.0028-0.0076) (0.0044)
38 Naphthal ene separation Benzene 2 Unknown 0.00035% B
and processing (0.00070)
38 Light oil storage tank Benzene -- NA 0.0058 D
(0.0116)

&Controlled by carbon canister.

July 2001
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TABLE 4-34. COKEBYPRODUCT PLANT EMISSION FACTORS FOR BENZENE AND BTX?
EMISSION FACTOR RATING: E, EXCEPT ASNOTED

> Benzene BTX
Type of byproduct % Furnace plant Foundry plant Furnace plant Foundry plant
plant operation Control device kg/Mg Ib/ton kg/Mg Ib/ton kg/Mg Ib/ton kg/Mg Ib/ton
Light-oil storag ncontrolled 0.0058 0.0116 0.0031 0.0062 0.0083 0.0166 0.0049 0.0098
tank” as blanketing 0.00012 0.00024 [0.00006 |0.00012 |[0.00017 |0.00034 |0.000094 |(0.000188
Tar decanter ncontrolled 0.054° 0.108° 0.025 0.050 0.077 0.154 0.039 0.078
Gas blanketing 0.00171° 0.0022° 0.0005 0.0010 0.0016 0.0032 0.00079 [0.00158
Naphthalene Uncontrolled 0.11 0.22 0.08 0.16 0.16 0.32 0.13 0.26
separation and .
processing Actimted carbon 0.00035 0.00070 |{0.00025 |0.00050 [0.00050 |0.0010 0.00039 |0.00078
Cooling tower Dj ater, 0.27 0.54 0.20 0.40 0.69 1.38 0.61 122
contr@led
Tar-bottom, 0.070 0.14 0.051 0.102 0.10 0.20 0.080 0.16
uncontrolled
Tar intercepting sump | Uncontr 0.0095 0.019 0.0045 0.0090 0.014 0.028 0.0071 0.014
Tar dewatering tank  |Uncontrogled 0.021° 0.042° 0.0099 0.0198 0.030 0.060 0.016 0.032
Gas blanigting 0.00045 0.00084 |0.00020 |0.00040 |0.00060 |0.0012 0.00031 |0.00062
Tar storage tank Uncontrolled 0.0066* 0.0132 0.0031 0.0062 0.0094 0.0188 0.0049 0.0098
Gas blanketing 0.00038 0.00076 |0.00018 [0.00036 |0.00054 (0.00108 |0.00028 |0.00056
Light-oil condenser  [Uncontrolled 89 0.178 0.048 0.096 0.13 0.26 0.076 0.152
vent Gas blanketing 0.0018 0.0036 0.00097 |0.00194 [0.0026 0.0052 0.0015 0.0030
Light-oil sump Uncontrolled 0.015° 0.030° 0.0081 0.0162 0.021 0.042 0.013 0.026
Gas blanketing 0.00030 0.00060 [0.00016 |0.00032 |0.00043 [0.00086 |0.0025 0.0050
BTX storage” Uncontrolled 0.0058 0.0116 0.0031 0.0062 0.0083 0.0166 0.0049 0.0098
Gas blanketing 0.0gp24 0.00034 [0.000094 |0.000188
Benzene storage’ Uncontrolled 116 0.0116 0.0031 0.0062
Gas blanketing ‘ 00024 A 0.00024 [0.00006 |0.00012
Flushing liquor Uncontrolled 0.026° 0.0095 0.019 0.019 0.038 0.015 0.030
circulation tank Gas blanketing 0.00026  |0.00052 |0.00019 |0.00038 |0.00037 |0.00074 |0.00030  |0.00060
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N TABLE 4-34. (continued)
=
a Benzene BTX
Type of byproduct Furnace plant Foundry plant Furnace plant Foundry plant
plant operation ontrol device kg/Mg Ib/ton kg/Mg Ib/ton kg/Mg Ib/ton kag/Mg Ib/ton
Excess-ammoni ncontrolled 0.0014 0.0028 0.0010 0.0020 0.0020 0.0040 0.0016 0.0032
liquor tank as blanketing 0.000028 |[0.000056 |0.000020 |0.000040 |0.000040 |0.00008 |0.000031 |0.000062
Wash-oil decanter hcontrolled 0.0038 0.0076 0.0021 0.0042 0.0054 0.0108 0.0033 0.0066
Gas blanketing 0.000076 [0.00015 |0.000041 (0.000082 |0.00011 |0.00022 |0.000065 |0.00013
Wash-ail circulation |Uncgatrolled 0.0038 0.0076 0.0021 0.0042 0.0054 0.0108 0.0033 0.0066
tank
Gj ﬂ keting 0.000076 [0.00015 |0.000041 (0.000082 |0.00011 |0.00022 |0.000065 |0.00013

2 Emisgon factor units

e kg/M

and Ib/ton of coke pushed. BTX = benzene, toluene and xylene. Benzene emission factorsin thistableare

derived from References 29 through 38. The emission factors for BTX are estimated from equations given in the text and developed from
References 26 and 27. Uncontrolled emission factors represent pre-byproduct plant pre-NESHAP control levels; controlled emission factors
represent post-NESHAP contro

> Reference 208. The reader m

electronic form through EPA’s

¢ The benzene emission factor r
The benzene emission factor r

No emissions are alowed from naphthal ene processing.
so use EPA's TANKS program to estimate emissionsfrom this source. The program isavailablein
ogy Transfer Network. For information call (919) 541-5285.
g for this furnace plant operation is D.
g for thisfurnace plant operation is B.
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E 4-35. COKE BYPRODUCT PLANT EMISSION FACTORS FOR VOCs*
EMISSION FACTOR RATING: E.
Furnace plant Foundry plant
Type of uct
plant operation Control device kg/Mg Ib/ton kg/Mg Ib/ton
Light-oil storage tank® | Uncontrolled 0.0083 0.017 0.0049 0.0098
as blanketing 0.00017 0.00034 0.000094 ]0.00018
Tar decanter ncontrolled 0.12 0.24 0.057 0.11
Gas blanketing 0.0023 0.0046 0.011 0.0022
Naphtha ene ncontrolled 0.17 0.34 0.14 0.28
gfgg‘f%gmd Activated carbon | 0.00055 00011 | 000043  |0.00086
Cooling tower 4.2 84 3.2 6.4
11 2.2 0.81 16
Tar intercepting sump | Uncontrolled 0.14 0.28 0.0071 0.014
Tar dewatering tank | Uncontrolled 0.030 0.060 0.016 0.032
Gas bl ' 0.00060 0.0012 0.00031 0.00062
Tar storage tank 0.16 0.32 0.073 0.146
0.0089 0.018 0.0043 0.0086
Light-oil condenser Uncontr®led 0.13 0.26 0.076 0.15
vent Gas blanketing 0.0026 0.0052 0.0015 .030
Light-oil sump Uncontrolled 0.021 0.042 0.013 0.026
Gas blanketing .00043 0.00086 0.00025 0.00050
BTX storage” Uncontrolled 0.0083 0.0166 0.0049 0.0098
Gas blanketing 0.00017 0.00034 0.000094 | 0.00019
Benzene storage’ Uncontrolled 0.0058 0.012 0.0031 0.0062
Gas blanketing 0.00012 0.00024 0.000060 | 0.00012
Flushing liquor Uncontrolled 0.019
circulation tank Gas blanketing D.00f3
Excess Uncontrolled (oo § N
-ammonia liquor tank [ Gas planketing w0 :
Wash-oil decanter Uncontrolled 0.0054 ¥ 0.0108 0.0033 0.0066
Gas blanketing 0.00011 0.00022 0.000065 |0.00013
Wash-ail circulation |Uncontrolled 0.0054 0.0108 0.0033 0.0066
tank Gas blanketing 0.00011 0.00022 0.000065 |0.00013

2 Emission factor units are kg/Mg and Ib/ton of coke pushed. These values are derived from equations
presented in the text and applied to data from References 29 through 38. The equations were
developed from References 26 and 27, 1984 and 1988 documents. Uncontrolled emission factors
represent pre-byproduct plant NESHAP values; controlled emission factors represent post NESHAP
values. No emissions are allowed from naphthal ene processing.

® Reference 208. The reader may also use EPA’s TANKS program to estimate emissions from this

source. The programis available in electronic form through EPA’s Technology Transfer Network. For

information call (919) 541-5285.
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TABLE QUIPMENT LEAK EMISSION FACTORS FOR VOCs AT BY PRODUCT PLANTS
EMISSION FACTOR RATING: E
VOC
Source Control kg/source-d Ib/source-d
Pumps Uncontrolled 2.7 6.0
Quarterly inspections 0.78 1.7
Monthly inspections 0.46 1.0
Dual mechanical seals 0 0
Valves Uncontrolled 0.26 0.57
Quarterly inspections 0.12 0.26
onthly inspections 0.07 0.15
ed-bellowsvalves 0 0
Exhaugers Uncontrolled 1.2 2.6
arterly inspections 0.54 12
inspections 0.43 0.95
assing reservoir 0 0
Pressure relief devices Uncontrolled 39 8.6
Quarterl ions 2.2 49
Monthly indgections 19 4.2
Rupture di stem 0 0
Sampling connection systems | Uncontrolled 0.36 0.79
Cap or plus

Open ended lines

Uncontrolle

® Reference 28. Facilities having an effective leak detecti
values required by EPA’s Protocol for Equipment Leak Emission Estimates (EPA-453/R-95-017), may

use the correlation approach for refineries contained in the document.
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Advanced Technolo stems, Inc., Monroeville, PA, September 1994.

Compliance Demo No.20 Battery Combustion Stack, USS Clairton Works, Clairton, PA,
Advanced TechnoMgy Sy , Inc., Monroeville, PA, October 1994.

Compliance Demonstration of the #3 Battery Combustion Stack, USS Clairton Works, Clairton,
PA, Keystone Environment rees, Inc., Monroeville, PA, September 1990.

Compliance Demonstratio -1 Battery Combustion Stack, USS Clairton Works, Clairton, PA,
Chester Environmenta, Mdliroeville, PA, November 1993.

Iron and Seel (Coke Oven Battery Sack), Emission Test Report--Kaiser Seel Corporation,
Fontana, California, EMB Report -25, U. S. Environmental Protection Agency, Research
Triangle Park, NC, August 1980.

Report on Source Tests, Visible Emi
Fontana, California, Coke Oven Batt
Cdlifornia, April 1979.

ns, and Plant Observations, Kaiser Steel Corporation,
E, February 12-13, 1979, Engineering-Science, Arcadia,

Report on Source Tests, Visible EmiSSHins, and flant Observatiq

Fontana, California, Coke Oven Batt , M 74979, Engj
Cdlifornia, May 1979.

Report on Source Tests, Visible Emissions, and Plal servations, Kaiser Steel Corporation,
Fontana, California, Coke Oven Battery B, July 26-27, 1979, Engineering-Science, Arcadia,
Cdlifornia, August 1979.

Report on Source Tests, Visible Emissions, and Plant Observations, Kaiser Steel Corporation,
Fontana, California, Coke Oven Battery D, July 26-27, 1979, Engineering-Science, Arcadia,
Cdlifornia, January 1979.

Iron and Seel (Coke Oven Battery Sack), Emission Test Report--Kaiser Steel Corporation,
Fontana, California, EMB Report 80-CKO-14, U. S. Environmental Protection Agency, Research
Triangle Park, NC, July 1979.

Emission Evaluation of Pusher Coke Oven Baghouse for Keystone Coke Company, Conshohocken,
Pennsyivania, Betz, Converse, Murdoch, Inc., Plymouth Meeting, Pennsylvania, February 1980.
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Roye | Company, Coke Ovens Combustion Stack B Particulate and Opacity Survey, Ford
Maib pany Stationary Source Environmental Control Office, Michigan, November 29-

Degg , 1982.

Proposal to Republic Seel Corporation for a Source Emission Testing of the Envirotech/Chemico

Enclosed Quench Car system at the Warren Mill of Republic Steel Corporation, Betz, Converse,

Murdoch, | outh Meeting, PA, January 29, 1981.
Republic oration, Warren, Ohio, Particulate Emission Evaluation of the No. 1
Envirotechfgh One Sot Quench Car at the Coke Oven Battery, Betz, Converse, Murdoch,

Inc., Pittsburgh, PA, January 1982.

Republic Seel Corporation, Warren, Ohio, Particulate Emission Evaluation of the No. 2
Envirotech/Chemico oot Quench Car at the Coke Oven Battery, Betz, Converse, Murdoch,
Inc., Pittsburgh, PA y 1982.

Particulate Emissi¥n Eval #tion of the Envirotech/Chemico One Spot Quench Car at the Coke
Oven Batteries of Republic Steel Corporation Youngstown Works, Youngstown, Ohio, Betz,
Converse, Murdoch, Inc., Pittsburgh, PA, January 1982.

Republic Seel CorporationfiCleveland, Ohio, Particulate Emission Evaluation,
Envirotech/Chemico No. 2 ot Quench Car at the Coke Oven Battery, Betz, Converse,
Murdoch, Inc., Plymouth ing, PA, June 1981.

Republic Seel Corporation, Cleveland, Ohio, Particulate Emission Evaluation,
Envirotech/Chemico No. 22 One ch Car at the Coke Oven Battery, Betz, Converse,
Murdoch, Inc., Plymouth Meeting, PARJune 1981.

Coke Battery Stack Sulfate Emissions, Emission Test Report--Republic Steel, Cleveland Works,
Cleveland, Ohio, EMB Report 81-CBS-1, U. S. Environmental Protection Agency, Research
Triangle Park, NC, November and December 1981.

0. 1 Cokfll Battery Conbl i C ,
i, G, May 19g¢.
Compliance Tests of the Envirot fo) ch No. 1 t :

and 9 Coke Batteries Located at the United Sates Clairton Works, Air Pollution Technology,
Inc., San Diego, CA, October 28, 1985.

Particulate Matter Emission Tests f
Cleveland, Ohio, Acurex Corporation,

Compliance Tests of the Envirotech Hooded Quench Car No. 105 Operated on the Number 19
Coke Battery Located at the United States Steel Clairton Works, Air Pollution Technology, Inc.,
San Diego, CA, October 2, 1985.

Compliance Tests of the Envirotech Hooded Quench Car No. 101 Operated on the Number 7, 8,
and 9 Coke Batteries Located at the United Sates Steel Clairton Works, Air Pollution Technology,
Inc., San Diego, CA, October 28, 1985.

Compliance Tests of the Envirotech Hooded Quench Car No. 107 Operated on the Number 20

Coke Battery Located at the United States Seel Clairton Works, Air Pollution Technology, Inc.,
San Diego, CA, October 2, 1985.
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105.

106.

107.

108.

1009.

110.

111

112.

113.

114.

115.

oy munication from R. A. Welland, U. S. Steel Corporation, to U. S. Environmental
% gency, Region I11, Philadelphia, PA, October 21, 1985.

®mmunication from J. Hawthorne, U. S. Steel Corporation, Monroeville, PA, to
J. D. Graham, Allegheny County Health Department, Pittsburgh, PA, March 20, 1985.

Audit and g Report on Particulate Emissions Testing at United States Steel Company's Coke
ack Number 2 in Orem, Utah, Prepared for U. S. Environmental Protection
| |, by TRC Environmental Consultants, Inc., Englewood, CO, June 16, 1982.

Particulate Compliance Testing, Coker Unit #3, U. S. Steel - Geneva, February, 1980, Energy and
Environmental Measurement Corporation, Billings, Montana, March 23, 1981.

Particulate Matter Cgifiliance Tests Conducted at USS Geneva Works Coke Plant, No. 2
Combustion Stack, T nvironmental Testing Company, American Fork, Utah, January 14,
1983.

Particulate Matter Compliance Tests Conducted at U. S. Steel Geneva Plant, Coke Plant
Combustion Stack 4, May 18-20, 1982, Timp Environmenta Testing Company, American Fork,
Utah, July 7, 1982.

Particulate Matter Compli s Conducted at U. S. Steel Geneva Works, Coke Pushing
Baghouse System, October P-20, 1982, Timp Environmenta Testing Company, American Fork,
Utah, October 29, 1982.

Particulate Matter Compliance T cted at U. S. Steel Geneva Works, Coke Pushing
Baghouse System, December 28-29, 1982, Timp Environmental Testing Company, American Fork,
Utah, January 10, 1983.

Mass Emission Tests Conducted on the Baghouse for the #9 Battery in Birmingham, Alabama for
U. S Seel on August 18-21, 1980, Guardian Systems, Inc., Birmingham, Alabama, August 1980.

Particulate Emission Measurement 2 Coke @ven Battery at ion,
Fairfield, Alabama, CH2M Hill, Mont er a, larch 197
Sack Test - Battery No. 3, U. S £ W abaa, U. S. i0 rfi
Alabama, August 1975.

Particulate Emission Measurement on #2 Coke Oven Battery at United States Seel Corporation,
Fairfield, Alabama, CH2M Hill, Montgomery, Alabama, October 1979.

115a. Particulate Emission Measurement on #2 Coke Oven Battery at United States Steel Corporation,

116.

117.

118.

Fairfield, Alabama, CH2M Hill, Montgomery, Alabama, January 1979.
Testing Conducted at Bethlehem Steel Corporation, Johnstown, PA, December 3, 1975.

Report on Emission Test, #18 Coke Oven Battery Combustion Sack, Franklin Coke Plant,
Bethlehem Steel Corporation, Johnstown, Pennsylvania, September 28, 1978.

Report on Emission Tests, #18 Coke Oven Battery Combustion Sack, Franklin Coke Plant,
Bethlehem Steel Corporation, Johnstown, Pennsylvania, August 15, 1978.
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Written communication from R. A. Washburn, Allied Chemical Corporation, Ashland, KY/, to
W. S. Coakley, Kentucky Bureau of Environmental Quality, Frankfort, KY, December 15, 1980.

Sationary
Complianct
Environme

pmpling Report, Armco, Inc., Middletown, Ohio, Particulate Emissions
10, Pushing Process Baghouse Outlet, #2 Coke Battery, Entropy
RResearch Triangle Park, North Carolina, December 1982.

Determination of Atmaspheric Emissions During Coke Oven Battery Pushing for Inland Steel Coke
Plant 2, Battery 9, Calderon Experiment, Coke Quench in the Guide, Inland Steel Corporation,
East Chicago, IN, M 29, 1977.

Plant No. 2 Coke P, 10 Battery - Waste Heat Stack, Particulate Sampling, Inland Seel

’

Company, East ago, |Mliana, The Almega Corporation, Bensenville, Illinois, October
18, 1984.
No. 2 Coke Side Emissons Gas Cleaning Car Scrubber Stack Exhaust, Particulate

Emissions Testing, Inland Company, East Chicago, Indiana, The Almega Corporation,
Bensenville, Illinois, April 15,

No. 11 Battery. Coke Sde Emission Control System Scrubber Exhaust, Particulate Emisson Ted,
Inland Steel Company, East Chicago, Indiana, The Almega Corporation, Benserwville, Illinais,
April 25, 1979.

No. 3 Coke Sde Emissons Control G Cleaning Car Scrubber Stack Exhaust, Particul ate
Emissions Testing, Inland Steel Compd@hy, East Chicago, Indiana, The Almega Corporation,
Bensenville, Illinois, December 1980.

Plant 2: No. 4 Coke Car, Particulate and Visible Emissions Testing, Inland Steel Company, East
Chicago, Indiana, The Almega Cor ion, B ille, llinoi " o
No. 2 Coke Side Emissons Contrgl G | n@C ubber E @ ate

iC L ati

Emissions Testing, Inland Seel C adly India
Bensenville, Illinois, August 1980.

Donner-Hanna PECT System, Donner-Hanna Coke Corporation, Buffalo, New Y ork,
September 23, 1976.

Emission Testing of North and South Coke Plant Cleaning Cars, Final Report, CF & | Steel
Corporation, Pueblo, Colorado, The Almega Corporation, Bensenville, Illinois, April 15, 1980.

Final Audit Report of Compliance Testing at CF& | Coke Plant Pushing Operations in Pueblo,
Colorado, TRC Environmental Consultants, Inc., Englewood, Colorado, July 17, 1980.

Final Observation Report of Compliance Tegting at CF&I Coke Plant Pushing Operationsin
Pueblo, Colorado, TRC Environmental Consultants, Inc., Englewood, Colorado, July 16, 1980.

Unpublished Test Results from Carpentertown Coal and Coke Co., Boggs Township, PA,
October 17, 1973.
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135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

ey munication Michad Maillard, Wayne County (MI) Enforcement Section, to
Section Files, Wayne County (Michigan) Air Pollution Control Agency, December

Source Test Conducted on Coke Batteries Push Control System Baghouse at Chattanooga Coke
and Chemicals Conpany, Inc., Resource Consultants, Inc., Brentwood, Tennessee,
November 980

Ontario Mi the Environment in Conjunction with Dominion Foundries and Seel, Limited,
Hamilton, @ntariQYPAH Source Emission Study, Coke Oven Pushing Fume Collection System,
Envirocon Limited, Willowdale, Ontario, Canada, March 1977.

Determination of Emissions from the Coke Pushing Control Systemfor Dominion Foundries and
Seel Limited, HamiltgfOntario, Ontario Research Foundation, Mississauga, Ontario, Canada,
February 8, 1979.

Emission Testing 2hd Eval®ation of Ford/Koppers Coke Pushing Control System. Volume|. Final
Report, EPA-600/2-77-187a, Industrial Environmental Research Lab, Research Triangle Park, NC,
September 1977.

Emission Testing and Eval Ugtion of Ford/Koppers Coke Pushing Control System. Volumell.
Appendices, EPA-600/2-77 »industrial Environmental Research Lab, Research Triangle Park,
NC, September 1977.

Coke Quench Tower Emission Testing Program, EPA-600/2-79-082, U. S. Environmental
Protection Agency, Research Tri North Cardlina, April 1979.

Evaluation of Quench Tower Emissiorf Parts | and |1, prepared for U. S. Environmental
Protection Agency, Washington, D. C.§1976.

Jacko, R. B., et al, Plume Parameters and Particulate Emissions from the By-Product Coke Oven
Pushing Operation, Presented at the 71st Annual Meeting of APCA, June 1978.

Particulate Emission Measurement, Pu j ssigh Control Jolihoud . eel
Corporation - Gary Works, U. S. Stecl lrRrpogitiln, Indian ayQ983

Gary Works, No. 3 Coke Battery Mobile Pushing Enaid8ion Control System, Particulate Emission
Measurement, U. S. Steel Corporation, Gary, Indiana, September 24, 1982.

Observation of Particulate Testing and Process Operations During U. S. Steel Scrubber Car
Demonstration, Coke Oven Battery No. 3, U. S. Steel Corporation, Gary Works, Gary, Indiana,
Acurex Corporation, Hickory Hills, Illinois, September 1982.

No. 2 Pushing Emissions Control, No. 2 Coke Plant Sack Test, Great Lakes Steel, River Rouge,
Michigan, November 1979.

Particulate Emissions Teging, No. 2 Coke Sde Emissions Control, Gas Cleaning Car Scrubber

Sack Exhaust, Coke Battery “ A,” Granite City Steel, The Almega Corporation, Bensenville,
Illinois, December 30, 1980.
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148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

Reyl
Pol
12,

(@ntrol System at the Philadel phia Coke Co., Inc., in Philadelphia, PA, on January 8, 9,

preongfficial Air Pollution Tests Conducted on the Coke Oven “ Hot Car” Baghouse Air
m , 1981, Rossnagel & Associates, Medford, New Jersey, February 4, 1981.

Report on the Particulate Emission Tests Conducted for Wheeling Pittsburgh Steel at Their
Monessen Plant Coke Ovens, Clean Air Engineering, Inc., Morgan, PA, August 26, 1981.

gh Steel Corporation at Their Monessen Work's Coke Oven Baghouse, Clean Air
organ, PA, April 5, 1984.

Compliance Evaluation of Particulate Emissions from the Coke Works Boiler Baghouse Outlet
Sack at Wheeling Pittsburgh Steel Corporation, Seubenville East Coke Plant, Follansbee, West
Virginia, Betz, Conv Murdaoch, Inc., Pittsburgh, Pennsylvania, January 1981.

Sationary Source Report, Weirton Seel, Weirton, West Virginia, Particulate Emissions
Testing, Coke Quefch Tow® Stack-Battery #8, Entropy Environmentalists, Research Triangle
Park, North Carolina, September 1980.

Report on Compliance Test ormed at Koppers Industries, Inc., Dolomite, Alabama, CAE
Project No: 5238, Clean A Engineering, Palatine, Illinois, December 13, 1990.

Hydrocarbon and Particul g Emissions Test Report for Koppers Industries, Dolomite, Alabama,
Coke Battery, Sanders Engineering & Anaytical Services, Inc., Mobile, Alabama,
September 26, 1991.

Mass Emission Tests Conducted on th@Coke Battery Positive Pushing Control Systemin
Birmingham, Alabama, for Jim Walter[iResources on November 6-7, 1984, Guardian Systems,
Inc., Birmingham, Alabama, Novembgll6-7, 1984.

Flue Gas Characterization Studies Conducted on the #3 & #4 Underfire Stack In Birmingham,
Alabama, for JossIndustries on May 16, 1995, Guardian Systems, Inc., Birmingham, Alabama,

May 16, 1995.
Emission Testing, Koppers Industyjes-fgpod C ant, D it oj ect
No.: 96-1002, Entec Services, InC Febru

Particulate Emission Testson Stack #4 at Alabama By-Products Company, March 9, 1981,
Conducted in Tarrant City, Alabama, Guardian Systems, Inc., Birmingham, Alabama,
March 9, 1981.

Oxides of Nitrogen, Sulfur Dioxide, and Particulate Emissions Test Report for Koppers Industries,
Dolomite, Alabama, Coke Battery, Sanders Engineering & Anaytical Services, Inc., Mobile,
Alabama, August 21, 1991.

Particulate Emission Testson Stack #1-A at Alabama By-Product Company, March 5, 1981,
Conducted in Tarrant City, Alabama, Guardian Systems, Inc., Birmingham, Alabama,
March 5, 1981.

Mass Emission Tests Conducted on Coke Battery #1 Positive Pushing Control Systemin Tarrant,

Alabama, for Alabama By-Products Corporation on September 9-11, 1985, Guardian Systems,
Inc., Birmingham, Alabama, September 9-11, 1985.
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163.

164.

165.

166.

167.

168.

1609.

170.

171

172.

173.

174.

175.

176.

. Re@® oke Quench Car Compliance Demonstration, Erie Coke Corporation, Erie,

Chester Environmental, Monroeville, PA, April 1994.

ompliance Demonstration, Coke Quench Car Exhaust Stack, Erie Coke Corporation,
Erie, Pennsylvania, Advanced Technology Systems, Monroeville, PA, May 1995.

Report on g
Exhaust D
Pennsylval

ent of Particulate Matter Emissions from a Coke Quench Car Scrubber
pliance Demonstration-August 7 & 8, 1996, Erie Coke Corporation, Erie,
vanced Technology Systems, Monroeville, PA, September 1996.

Mass Emission Tests Conducted on Coke Battery #1 Positive Pushing Control Systemin Tarrart,
Alabama, for Alabama By-Products Corporation on July 9-11, 1985, Guardian Systems, Inc.,
Birmingham, Alabama, July 9-11, 1985.

Emissions Testing 0
1990, East Chicagg

puUS Sources at Inland Steel Company, Plant #2, January 22 - February 7,
Orc@a, The Almega Corporation, Benserville, IL, March 27, 1990.

Coke Battery and Boiler Stacks, Emission Test Results, LTV Steel Company By-Products Plant,
Pittsburgh, Pennsylvania, Chester Environmental, Monroeville, PA, February 1994.

Bethenergy, Lackawanna Cliike Division Compliance Test Program, Baghouse Exhaust Stack,
Keystone Environmental R , Inc., Monroeville, PA, August 1991.

Particulate Emission Evaluation of the No. 1 Coke Oven Battery Combustion Stack at Shenango
Incorporated, Neville Island Plant, Pittsburgh, PA, BCM Engineers, Inc., Pittsburgh, PA,
September 24, 1993.

Final Report, Emission Evaluation of fhatteries 1B and 2 Pushing Emissions Control System,
Battery 1B Combugion Stack, Battery l§ Combustion Stack, Koppers Industries Monessen Coke
Plant, Monessen, Pennsylvania, Opti Technologies, Pittsburgh, PA, December 6, 1996.

Particulate Evaluation of Battery No. 1 Coke Push Shed Particulate Emission Control Systemat

Shenango Incorporated, Neville Islal lant, Pigsburgh, PA, B C PA,
February 2, 1988. I I
Report to Bethlehem Seel Cor por XY, P Ivani ti

Emission Determination of the Coal Crusher Rotocl and Coke Screening Stacks, BCM
Engineers, Inc., Pittsburgh, PA, January 1992.

Written Communication from J. P. Shimshock, Advanced Technology Systems, Inc., Monroeville,
PA, to C. M. Hart, USS Clairton Works, Clairton, PA, March 22, 1995.

Written Communication from J. P. Shimshock, Advanced Technology Systems, Inc., Monroeville,
PA, to C. M. Hart, USS Clairton Works, Clairton, PA, December 20, 1995.

Written Communication from J. P. Shimshock, Advanced Technology Systems, Inc., Monroeville,
PA, to C. M. Hart, USS Clairton Works, Clairton, PA, May 24, 1996.

Erie Coke Corporation, Erie Pennsylvania, Report on Measurement of Particulate Matter, Volatile
Organic Compound and Nitrogen Oxide Emissions from the Coke Battery Combustion Stack,
Diagnostic Test Program - August 8, 1996, Advanced Technology Systems, Inc, Monroeville,
Pennsylvania, October 1996.
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Written communication from B. K. Pease, Fuels and Combustion Consultant, Allentown,
Pennsylvania, to T. E. Kreichelt, Bethlehem Steel Corporation, Bethlehem, Pennsylvania,
June 9, 19

Written co ion from J. P. Shimshock, Chester Environmental, Monroeville, Pennsylvania,
to M. Lalel Bet em Steel Corporation, Lackawanna, New Y ork, May 7, 1994.

Pease, B. K., Emission Inventory Report, Bethlehem Seel Corporation Burns Harbor Division,
March 30, 1994.

Sampling and Analy; oke-Oven Door Emissions, EPA-600/2-77-213, U. S. Environmental
Protection Agency ton, DC, October 1977.

Hartman, M. W. Source Test at U.S. Steel Clairton Coke Oven, Clairton Pennsylvania. TRW
Environmental Engineering Division. EMB 78-CKO-13, U. S. Environmental Protection Agency,
Research Triangle Park, N 980.

Electronic mail from Ailor, , American Coa and Coke Chemicals Institute, Washington D.C.
to Branscome, Marvin, R ch Triangle Institute, Research Triangle Park, NC. Transmitting
information on Coke Oven Emissions Task Force's 7-PAH estimates. September 22, 2000.

Wiesenborn, D. P., Steinmetz, J. |.
at the Republic Steel Gasden Plant. R
Protection Agency, Research Triangle

. E. Emission Test Report, Fugitive Emissions Testing
ian Corporation. EMB 80-BYC-10, U. S. Environmental
k, NC, September 1981.

Wiesenborn, D. P., Steinmetz, J. 1., Hartis, G. E. Emission Test Report, Fugitive Emissions Testing
at the Bethlehem Steel Bethlehem Plant. Radian Corporation. EMB 80-BYC-9, U. S.
Environmental Protection Agency, Research Triangle Park, NC, September 1981.

Wiesenborn, D. P., Steinmetz, J. I., H
at the Wheeling-Pittsburgh Steel
Environmental Protection Agency;

Headspace Benzene Concentration Over Liquid Samples from Coke By-Product Plants. Scott
Environmental Services. EMB 80-BY C-13, U. S. Environmental Protection Agency, Research
Triangle Park, NC, September 1981.

Webster, Mack L., Coke Oven Emission Testing, Bethlehem Steel Corporation Sparrows Point
Maryland. TRW Environmental Engineering Division. EMB 79-CKO-15, U. S. Environmental
Protection Agency, Research Triangle Park, NC, September 1979.

Emission Testing at a By-Product Coke Plant (Battery D Sack), C. F. & 1. Sed Corporation
Pueblo Colorado. Clayton Environmental Consultants, Inc. EMB 79-CKO-16, U. S.
Environmental Protection Agency, Research Triangle Park, NC, September 1979.

By-Product Coke Plant, Battery P4, Jones and Laughlin Steel Corporation Pittsburgh

Pennsylvania. Clayton Environmental Consultants, Inc. EMB 79-CKO-17, U. S. Environmental
Protection Agency, Research Triangle Park, NC, September 1979.
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193.

194.

195.

196.

197.

198.

199.

200.

201

202.

203.

204.

205.

i Coke Plant, Granite City Steel, Division of National Sted, Granite City, Illinois.
ironmental Consultants, Inc. EMB 79-CK(O-18, U. S. Environmental Protection
earch Triangle Park, NC, September 1979.

Emissions Testing of Combustion Stack and Pushing Operations at Coke battery No. 2 at
Bethlehem Steel Corporation’s Burns Harbor Division in Chesterton, Indiana. Pacific
Environmeg ices, Inc. EPA 454/R-99-001a, EPA 454/R-99-001b & EPA 454/R-99-001c
Protection Agency, Research Triangle Park, NC, February 1999.

Emissions JgestinQqgf Combustion Stack and Pushing Operations at Coke battery No. 5/6 at ABC
Coke in Birmingham, Alabama. Pacific Environmental Services, Inc. EPA 454/R-99-002a,
EPA 454/R-99-002b & EPA 454/R-99-002c U. S. Environmental Protection Agency, Research
Triangle Park, NC, February 1999.

National Emission d for Hazardous Air Pollutants (NESHAP) for Coke Ovens: Pushing,
Quenching, and cks - Background Information for Proposed Standards. Research
Triangle Institute. #EPA R-01-006, U. S. Environmentd Protection Agency, Research Triangle
Park, NC, February 2001.

Memorandumfrom J. H. G ector - Research United States Steel Corporation to Mr. R. L
Wells, General Superintencllint, Clairton Works, Subject: Emission Tests on No. 11 Battery
Combustion Stack at Clairt s 18-D-504 (003). March 10, 1978

Test No. 1978 conducted at Jones & Laughlin Steel Corp. Aliquippa, PA, Commonwealth of
Pennsylvania, Department of Environmental Resources, Bereau of Air Quality and Noise Control.
June 7, 1978.

Particulate Emission Evaluation for stone Coke Company of Conshocken, Pennsylvania,
Betz-Converse-Murdoch Inc., July 24 326, 1979.

Particulate Emission Evaluation for Keystone Coke Company of Conshocken, Pennsylvania,
Betz-Converse-Murdoch Inc., July 5 - 6, 1978.

Emission Testing for U. S. Seel Gary, igian n EAvironm :
Report on Source Tests, Visible E ant (@pservati | SO P i
Fontana, California, Coke Oven Batteries F and G, ineering Science, February 1980.

Emission Testing of No. 3 Battery Sack for U. S. Steel Gary, Indiana, Kemron Environmental
Services, March 19, 1980.

Emission Testing of Nol 1 Battery Stack for U. S. Steel Gary, Indiana, Kemron Environmental
Services, March 19, 1980.

Particulate Testing P4 Combustion Sack, J & L Seel Corporation, Pittsburgh Works, April 16 and
17, 1980, WFI Sciences Company, May 16, 1980.

Comprehensive emission testing at the Jones & Laughlin Seel Corporation’s P3 and P4 Coke
Oven Batteries, Betz Environmental Engineers, Inc., April 14 - 23, 1975.

R. Fisher, Progressin pollution abatement in European cokemaking industry, Ironmaking and
Steelmaking, pp 449 - 456, Volume 19, No. 6, 1992.
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207.

208.

dhnd Gaseous Emission Diagnostic Study Performed for Bethlehem Steel Corporation
at tie Coke Battery Underfire Stack Burns Harbor, Indiana March 20 through 22, 1995,
Platt Associates, Inc, Elmhurst, 1l, May 3, 1995.

Particulate and Gaseous Emission Diagnostic Study Performed for Bethlehem Steel Corporation
at the No. geaBattery Pushing Control Sack Burns Harbor, Indiana March 21 through 23,
1995, Most m Associates, Inc, Elmhurst, 11, May 3, 1995.

Written corggmunigtion from D. Coy, Research Triangle Ingtitute, Research Triangle Park, NC, to
L. L. Beck, U. S. Environmental Protection Agency, Research Triangle Park, NC, October 14,
1981.

July 2001
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5. Summary of Comments to first Draft and Responses

ts received on the AP-42 draft chapter for coke manufacture (Chapter 12.2) are
summarized below. Responses to the commentsare also given. The comments and responses are
divided by subject. Commenters are identified by the following acronyms or names.

d Coal Chemicals Institute ACCCI
sgfd Stedl Institute AlS|

JeffersonfCoun®a(AL) Health Department JCHD

Bethlehem Steel Corporation Bethlehem

Jewell Smokeless Coal Corporation Jewell

Allegheny County (PA) Health Department ACHD
A. LEAKSAND C G EMISSIONS

Comment A-1: (ACCCI/AISI) The commenter believes that emission factors for coke ovens at
uncontrolled, preNESHAP, and post-NESHAP LEVELS should not be listed. Control levels and

emission estimates based on an r typica plant should be deleted and/or revised.
Response A-1: The EPA at the emission estimates given for uncontrolled and pre-

NESHAP do not represent the curiient control level s that have been achieved by the industry, which have
resulted in significant reductions in emissions over the past several years. The uncontrolled and pre-
NESHAP levels are presented only because they may be useful for purposes other than estimating current
emission leves, such as estimating emisg batteriesin other countries that may have poor
emisson control or for estimating emiss onsjor some period in the past (e.g., estimating thetrendsin
emission reduction). The EPA also agrees thilit reductions were occurring in the 1980s in the pre-
NESHAP period, and many batteries probabl had better emission control than that indicated by the "pre-
NESHAP" emission estimates given in the draft document. However, the Background Information
Document for the NESHAP provides an estimate of the "baseline" based on State regulations that werein
place prior to the NESHAP. Consequently, the "pre-NESHAP" emission estimates are based on the

regulations that werein place rather than tfclarying |qrels of emissiol
were achieving at the time. Additionally, suiblirt f v i sgPpn factor igha
maghitude because there are few measu io a level ofgfOntr

Comment A-2: The commenter recommends that |a#& and charging emissions be estimated from
actual battery design and performance datarather than from atypical battery.

c
D

Response A-2: (ACCCI/AISI) The EPA agrees that the use of site-specific data on battery
design, operaion, and performance should result in improved emission esimates, and this approach will
be incorporated into AP-42. However, the traditiond way of presenting emission factorsin AP-42 (i.e,
mass normalized by throughput, such as|b/ton) will also be retained because some users of AP-42 may
not have basic design and performance data for a given battery.

The revision relies on site-specific data in terms of emission control performance, such as the
monthly or annual average number of doors that leak on a given battery. For example, if abattery has
data from inspections that show the annual average number of doors that leak, then that number of leaks
can be multiplied by an average or representative leak rate for aleaking door to estimate emissions. A
similar approach isincorporated for lid and offtake |eaks based on the average number that are leaking.
For charging, an aternate approach is presented similar to that used in the background information
document (BID) that supports the NESHAP for coke ovens. Coke Oven Emissions from Wet-Coal
Charged Byproduct Coke Oven Batteries - Background Information for Proposed Standards, EPA-450/3-
85-028a, U.S. Environmental Protection Agency, Research Triangle Park, NC. April 1987. The method
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mber of charges per year, the average seconds of emissions per charge, and the grams
charge (expressed as a function of the seconds of visible emissions).

it A-3a (ACCCI/AISI, JCHD, Bethlehem, ACHD) The commenters believe that the
emission estimating procedure for door leaks is not supported by data or valid models and should use the
exponential model that was developed in the late 1970s and was presented in the background information
document (BID) fg oke Oven NESHAP. Experience from Burns Harbor and L ackawanna plant
retrofits should h @ considered (Bethlehem). More clarification would be helpful regarding the
relationships amogeesg®® and filterable, condensible, and total PM (ACHD).

Response A-3a: There are several reasons why the exponential model isnot appropriate for
estimating emissions from doors leaks considering current techniques for controlling these emissions and
the levels of control that are being achieved. Details are given below.

o The theoretical mg A based solely on the self-sealing mechanism and does not consider the
current widespregz supplementary sealants (such as sodium silicate or hand luting), new
door designs, an® adjustents to the door or seal to reduce leakage.

As stated in the BID, the model was based on self sealing doors that rely on the condensation of

tar to seal gaps gradually after th ® charged. However, some batteries are using supplemental
seal ants to reduce doors leaks in to meet thelow levels of percent leaking doors (PLD) currently
required by the NESHAP. In add , iand luted doors do not rely on condensation of tar to seal gaps.

Consequently, the theoretical basilifor the exponential model does not apply to these batteries. Another
complication isthat the NESHA P does not distinguish between large leaks and small leaks -- any size
leak from adoor is counted as adoor leak. When a supplemental sedant is used, the easiest leaks to seal
quickly with the sealant are small leaks. antities and reapplication are required for large leaks.
For these reasons, the exponential model is rit applicable when supplemental sealants or hand luting are
used to assist in reducing door leaks. In add@on, a door leak may occur &fter charging that isa very
heavy leak that perhaps would not self seal f@ several hours. However, the operator may adjust the door
or seal to reduce the gap size and the leakage rate. Additiondly, door designs that rely more on their
design than on condensation to achieve low leak rates, may not have emissions profiles like self-sealing
doors. Inthese cases, the model could underestimate emissions by not accounting for the very high leak
rate prior to door adjustment or sealing.

° The BID clearly states that the exporiiesi al
inappropriate for levels below 1
about 10 PLD (the model becomes more linear),
of PLD.

low levels

The model was used in the late 1970s and early 1980s to estimate the emission reductions that
would be achieved if doors |eaks were reduced from a maximum allowable of 12 to 15 percent to a
maximum allowable of 5 to 10 percent. (For example, State limits in Pennsylvaniawere 10 percent
excluding 2 door leaks, which isabout 12 PLD, and limitsin Alabamawere 15 PLD). After
promulgation of the much lower limitsin the coke oven NESHAP, batteries currently are achieving very
low levels of PLD (most batteri es are achieving maximum door leak rates well below 5 PLD and have
30-day averagesin therange of 1to 2 PLD). The exponential model is not applicable at these current
levels, and the BID clearly states that the model becomes linear (i.e., emissionsrates as a function of
PLD) for low levels of PLD. [The model is not applicable for low percent leaking doors (alow PLD
means that the sealing time foll owing charging is short) because it is based on the constant small positive
pressure that is reached and maintained in the oven 0.5 to 1 hour after charging. For short sealing times
or low percent leaking doors, the oven pressures may still be quite high, which would result in much
higher leak rates (for a given gap size) than those leaks that are seen after the oven pressure has dropped.]
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®rate this with an example, assume that the model is applicable and that emissions can be
estimated from the exponential relationship:

en or if the exponential model is applicable, it is used in away that underestimates
because the estimates are based on an arithmetic average for percent leaking doors.

E=a(PLD)?**
where E = emissi »a = constant, and PLD = percent leaking doors. Assume that 3 door leak
inspections m ed v&ules of 5 PLD, 10 PLD, and 15 PLD for an average of 10 PLD. Whenthe
emission estimates are based on abattery's average performance, the emissionswould be:

E=a(l0)*°=3164a

However, if the exponenti is appropriate, the average emission rate should be calculated from
the average emissions of elsof PLD:

E=[a(5?° +a(10)>° +a(15)?]/3= [56a+ 316a+8714/3= 4l4a.

In all cases, emissions rom a single arithmetic average will be lower than the average
estimate determined from the varijus levels of PLD using the exponential model. Most plants will have
available some long term measur expressed as an arithmetic average and would find it
cumbersome to estimate annual ellissions from 365 different vaues of PLD (collected from the daily

inspections).

] Considering the uncertainty in dagtes of emissions from door leaks, the exponential model
provides a false sense of accuracy. e use of an average or typical leak rate for aleaking door
isjust as accurate and is simpler to

The exponential modd is not validated, primarily because of the difficulties of measuring door
leak emissions and the lack of good data. It has the potential to underestimate emissions significantly for
low levelsof PLD. Using atypical leak rate (or a range of leak rates to represent the uncertainty) is

probably more reasonabl e than using the especillly when consigif esize
that are seen. If the exponential model is apijiilid togh@cuRent tuation o : PLE, the
estimates from the model would presumg th of 00 s are Qg

The exponential mode uses atheoretical extrapol a##n from high levels of door leaksto low
levels, and this great extrapol ation introduces significant uncertainty. The only data avail able at the time
the model was devel oped showed door leak rates on the order of 0.2 to 0.7 kg BSO/hr per leaking door
(when the percent leaking doors was in the range of 29 to 70 percent). The model extrapolates these
measured values down to theoretical levels that give emission rates tha are 10 to 100 times lower than
the measured emission rates (assuming door leaks are much smaller at current levels of control).

Another complication is that not all door leaks are visible. The model would predict no
emissions when PLD is measured as zero. However, EPA dataindicate that doors are leaking even when
they are not visible from the yard. (Method 303 inspections are made from the yard and not from a close
inspection of the doors.) EPA studies showed that when doors are observed more closely (e.g., from the
bench rather than the yard), more leaks are seen. The coke oven NESHAP also acknowledges this
observation and allows a correction factor of 6 PLD when doors are inspected from the bench (under
cokeside sheds). For example, if the inspection measured 6 PLD from the bench, the actual reported
PLD (yard equivalent) would be 0 PLD. The model would estimate no emissions, but the inspector saw
6 percent of the doors leaking!
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Crrrayt A-3b: (ACCCI/AISI) The commenter recommends that the emission estimating
approachjreseni@d in the BID be used for AP-42 because it was devel oped through a process that
involved umerQlis meetings, public technical advisory committee meetings, and public hearings.

Response A-3b: Prior to 1990, industry representatives, the trade association, and contractors
hired by the indudry to review EPA's work criticized the exponential model and the emission estimates.
They argued that i validated and overestimated the emission reduction that would be achieved by
any new nationd @ s. An exampleisthereport”A Critical Review of EPA's Background
Information Doc Or NESHAP on Coke Oven Charging, Door Leaks, and Topside Leaks for Wet-
Coal Charged BaferiesN@repared by TRC Environmental Consultants, Inc. for the American Iron and
Steel Institute and submitted to EPA on November 24, 1982. Thereport iscritical of all of EPA's models
and approaches for estimating emissions, including charging and topside leaks as well as door leaks.
There has been no industry endorsement of the BID gpproach during public hearings or during the
regulatory negotiations. T ission estimating procedure was never discussed as an issue during the
negotiations.

Comment A-3c. fACCCIPAISI) The commenter believes that the datain the ENSR report (Phase
1) should nat be used to estimate emissions from doors leaks because it was only amethod validation
study. The ENSR Phase Il study shows that the emissions from small leaks are more than a factor of two

lower than the emission factor pr in the draft AP-42 document.
Response A-3c: There ar s some problems with the study, but the results confirm what

other tests have shown: thereis afgreat deal of variability and uncertainty in guantifying the mass
emission rate from these fugitive leaks, and the range of these rates can cover an order of magnitude.
Almost al of the available reports and studi es have significant problems with them because of the
difficulty of capturing and accurately ighly variable emisson rates. The problemis
compounded by the tendency of the organic farticulate matter (whichistarry material) to condense on
capture devices and sampling equipment. TH EPA is grateful for the commenter providing additional
data from the second phase of the ENSR/A|J study. These dataare considered in developing an
improved emission estimate for door leaks. The only other dataavailable are for heavy door leaks, which
show emission rates that are over 10 times higher than those measured by ENSR for small leaks.

acknowledges the uncertainty and states
example, the leak rate of 0.019 kg/hr presumes the Ieaks rrent levels of emission control are small,
and if heavy door leaks occur (such asthose in Class4 in the ENSR gudy), emissions would be much
higher.

Comment A-4: (ACCCI/AISI) The commenter states that the estimates for lid and offtake leaks
are high. The estimates from the BID should be used.

Response A-4: The EPA agrees to revise the emission estimates for lid and offtakeleaks and to
use the procedure presented in the BID. The emission estimate are based on the average emission rate of
small and large leaks.

Comment A-5: (ACCCI/AISI) The commenter believes that the emission factor for charging is
20 percent too high. The exponential model from the BID should be used, and the facility should be
allowed to take credit for reduced mass emissions when the seconds of charging emissions are reduced.
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e of 4.2 g/charge based on the midrange value given in Table 7-1 for an arithmetic
average O arge (corresponding to an emission limit of 16 s expressed as alog average).
Considering that the uncertainty is at least afactor of 10 (i.e., actual emissions may be afactor of 10
higher or lower), the change does not make much difference. The EPA agreesto use avalue of 4.2
g/charge andto a aacdoe the great amount of uncertainty in the estimate. This quantity will be
associated with

The exponential mode for charging emissions has all of the problems described for the door leak
exponential model and more, It is completely speculative and the uncertainty is acknowledged in the
BID asbeing great (orders agnitude). Conseguently, the simplified approach presented in AP-42
was recommended becau to use and thereis no lossin accuracy.

Comment A-6: (FCHD) ™he commenter believes that the emission factors for coke oven leaks
and charging based on Method 303 inspections of byproduct coke plants are too low. He baseshis
assertion on the argument that daily inspections are performed over a short duration, are almost never

time varied, and may thus be bi true plant performance.
Response A-6: The com ffered no data to support his belief that Method 303 inspection

results are not representative. |n flle absence of better data, these daily inspections provide the best
information on the number of leaks at a given battery and offer ameans to perform site-specific emission
estimates. Additionally, facilities with daily inspection that are significantly biased low with respect to
true plant performance are in jeopardy ofaal und in non-compliance with the NESHAP.

Comment A-7: (JCHD) The com er suggeststhat a means for using individual plant
performance be found for estimating door topside leaks and charging emissions based on Method
303 (which measures seconds of visible emissions).

Response A-7: The emission factors and estimation methods given in Table 4-9 of the

background document and Table 12.2.2 of Tri emissiorfifactors docum e
i SSi royg ng can

annual number of leaks or seconds of vishl
estimates of emissions as explained in t

Comment A-8: (JCHD) Certain emission points has not been addressed, for example, NO, for
doors, but older versions of AP-42 have such information. How should the reader esimate emissions for
these cases?

Response A-8: New data have been submitted for several emission points. These data are now
included in the emission factor tables.

Comment A-9: (JCHD) The commenter finds that the uncontrolled door leak emission factor for
filterable PM in Table 4-9 of the background document and Table 12.2.2 of the emission factor document
should be 0.25 kg/Mg of coal charged. He dso asksfor referencesto the this value and values for lids
and offtakes.

Response A-9: The value has been changed. Sources for the emission factor values are given in
the revised tables.
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(et A-10: (JCHD) The commenter asksif SO, [in clean coke oven gas] can be estimated
from knojgledge | H,S concentration in the clean coke oven gasand theratio of H,Sto BSO givenin
Tables 4-@0 and P.2.3. Should other sulfur compounds be speciated from BSO values?

Response A-10: No data are available to substantiate using such a procedure. Given the
reducing atmosphere present in the coke oven, the amount of oxidation of sulfur compounds leaving the
oven is probl

Commen
speciation valuesgn T

(JCHD) The commenter asks for more background and instruction for using
12.2.3 so that double counting or omissions can be avoided.

Response A-11: The background document now contains more information about BSO and the
relation to emission quantities. The procedures for estimating door, lid, and offtake leaks and for
charging have been modifi give BSO directly, fromwhich other compoundsin Table 12.2.3 can be
estimated. Double counti Id not be inferred from the table.

Comment A-12: 8 IJCHD™oes AP-42 consider the use by some plants of large quantities
(thousands of gallons) of diesel oil mixed with the coal before charging.

Response A-12: No data lableto provide emission factor adjustments for diesel oil
addition. Emissions may change {@ proportion to battery performance changes associated with the diesel
oil addition.

Comment A-13: (JCHD) The commenter requests clarification of filterable matter and
condensible valuesin deriving criteria pollutants from BSO values.

Response A-13: Table 4-10 of the biekground document and 12.2.3 of the emission factors
document provide ratios of BSO to several c@impounds including filterable PM, condensible PM, VOC,
carbon monaoxide, and others. Definitions offilterabl e particulate matter and condensible particul ate

matter are given in the tables and are discussed in the introduction to AP-42.

Comment A-14: (Bethlehem) The commenter suggests that another reason for decllnlng industry
is the more economical purchase of foreigrTogke.

Response A-14: This addition ded to
factors document.

Comment A-15: (Bethlehem) The commenter suggests adding text to section 12.2-6 regarding
longer coking times used under some circumstances. He aso suggests added text for clarificationsin
several places.

Response A-15: Section 12.2-6 is changed to include reasons for extended coking times such as
decreased production. The clarifying text is dso added.

Comment A-16: (Jewell) Several text additions and table corrections are suggested, primarily for
non-recovery coking.

Response A-16: The suggested additions and corrections are included in the revised documents.

Comment A-17: (ACHD) The commenter asks for more guidance as to when condensible PM is
a particulate, a separate poll utant, or aVVOC.
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e A-17: Guidanceis given in the footnotesto Table 4-10 of the background document
the emission factors document; discussion is also given in the introduction to the
emission ocument. Because filterable PM is the portion (the front half) of the Method 5 train
that is tyy ed for regulatory purposes, it is reported in Tables 4-9 of the background document and
Table 12.2.2 of the emission factors document. Using the BSO emission factorsin the tables, and the
ratios of BSO to filterable PM and to condensible PM in Tables 4-10 and 12.2-3, condensible emissions
can be estimated g ded. Smilarly, VOC or other other pollutants can be estimated when needed.
These estimates y to charging, door leaks and topside leaks.

and Tabl¢

S

QY ACHD) Can AP-42 specify which pollutants are likely to be adsorbed on PM,
emitted as VOC, or neither?

Response A-18: Dataare not available that answer the question. There istoo much uncertainty
to speculate about which p ts take what route when being emitted.

Comment A-19: In the absence of particle sze distribution data for |eaks, does EPA
agree with the Coke OveM NESH®P BID that PM 10 is 94 percent of total suspended particulae (TSP)?

Response A-19: Given the method of generation, most emission points are expected to be
essentidly 100 percent PM2.5. | pushing, quenching, and charging particulate emissions are
expected to be some unknown valjge less than 100 percent PM10.

Comment A-20: (ACHDCan an estimate be given of the quantity of coke oven gas (COG)
vented in association with Table 12.2-4 and can emission factors be given in terms of [b/mmcf?

Response A-20: The reference g ission factors for bypassed coke oven gas does not
give the associated quantity of gas. Howevell Reference 11 (and Table 4-6) of the background document
uses a value of 12,000 scf of coke oven gas fibm one ton of coal. Thisvalue isadded as a footnote to
. Readers can use thisvalue to convert emission factorsto
alb/mmcf basisif they do not have a site-speCific value to use.

Comment A-21: (ACHD) Stack testsin Allanlrieny County suggest uncontrolled coke oven gas

emissions are less than 0.1 |b/ton rather th e valuelif 0.47 Ib/ton li Ty t
emisson factors document.
Response A-21: The experienc I ountyis noted! th

supporting data, the value of 0.47 Ib/ton isretained. This e is based on the average of 18 sets of
tests, all with A ratings. Of the 18 sets, only two averaged less than 0.1 Ib/ton.

Comment A-22: (ACHD) The commenter suggests simplifying the leak equationsto, for
example, 0.05 x (no. of leaking doors) x (charging rate) for door leaks.

Response A-22: Based on other comments and consideration of the original equations, revisions
to the leak equations are made that estimate BSO emissions from leaks in terms of the number of oven
doors, the percentage of doors that leak, and atypical door leak rate. This equation form allows
estimation of any compound for which aBSO ratio is available. The equation also allows adjustment for
known site-specific leak rates.

B. COKE PUSHING, QUENCHING, AND BATTERY UNDERFIRING
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(gt B-1a (ACCCI/AISI) The commenter believes that older emission factors for pushing
should ng . Present pushing emissions are significantly less than at the time of the tests used for
issig

the listed factors.
Response B-1a: Pushing emission factors have been revised to include results of additional test

data.

Commen @ ACCCI/AISI) The commenter suggests cautioning the reader that BSO
Speciation ratios @Y Table 12.2-3 are only for oven charging and door/topside leaks, not for
pushing.

Response B-1b: Cautions have been added in the emission factor chapter and in its supporting
document.

Comment B-2: (A ISI) The commenter suggestsa revision to the definitions of clean and
dirty quenching water for ry of tall towers and/or poor maintenance: clean water should be less
than 1,050 mg/L total di%Solved Bids (TDS) and dirty water should be greater than 9,850 mg/L TDS.
The commenter also suggests that linear interpolation between emisson factors be used for intermediate
values of TDS.

Response B-2: The definijfgons for clean and dirty water have been reviewed and changed as
appropriate. An interpolation pro| salso included for facilities that measure the TDS content of
their guench water.

Comment B-3 (ACCCI/AISI) The commenter believes that combustion stack emission factors do
not reflect current practice and should b with factors derived from more recent data.

Response B-3: Test data have been @ipplied that allow revisions to the emission factors. These
revisions are reflected in the emission factor bl es.

Comment B-4: (JCHD, ACHD) The commenters contend that emission factors for combustion
stacks are based on northern plants that use desulfurization, therefore have much lower emissions than

southern plantsthat typically do not have Ifurizatigh (JCHD). Th f ing to
higher emission factorsis supported by AC l I
Response B-4: The emission f ol e drajf docum (2 r u

based on receiving new data. Northern and southern planta#fe included in the range of test data.

Comment B-5: (Bethlehem) The commenter notes that incorrect emission factor values have bee
supplied for combustion stacks (Tables 4-19 and 4-20 of the background document and Tables 12.2-8 and
12.2-9 of the emission factors document). Corrected values are suggested.

Response B-5: The original vaues have been corrected.

Comment B-6: (Bethlehem) The VOC emission factorsfor pushing in Table 12.2-8 are based on
old test data not representative of current practice. The emission factors should be lower.

Response B-6: No new supportable data were found for VOC emission factors. However, test
datafor total organic carbon (TOC) measured as propane were submitted and have been added to the
table. The TOC value was 0.0023 Ib/ton of coal charged compared to the older VOC value of 0.20 Ib/ton
of coal charged.



5/22/08

Response B-7: Part of the process of revisng the AP-42 section is the evaluation of all factorsin
the FIRE database. New factors with supporting data or a reasonable technical basis will replace existing
factorsin FIRE. jpaaslggaining factorsin FIRE will be evaluated for reasonableness. Those factors that
are not unreasongllle wil e retained with a“U” rating. The remainder will be deleted. It isEPA’s
belief that the FIHE=="gEs may not be correct and may lack supporting data. Without the supporting
data, the original i

C. SOAKING

Comment C-1: (AQGIPRI/AISI, JCHD, Bethlehem, ACHD) One commenter suggeds that
Leney’s method in estimatjiig Raking emissions is flawed because of improper assumptions and the
method should be replacg
assumes, among other thhgs, that*standpipe emissions during soaking do not ignite or are not ignited.
Bethlehem suggests removing the CO emission factor. ACHD suggests usng 244 |b CO/oven and 0.044
Ib SO,/ton.

Response C-1: EPA prefai to use Leney’ s method with revisionsfor combustion of escaping
oven gases. During periods of so is assumed that 80 percent control is obtained due to
combustion of the gases from opefl standpipes. Instead of Leney’s 1.2 pounds of particul ate matter
below 10 pm (PM 10) per push from 16 tons of coal coked, emissions are estimated at 0.24 1b/16 tons. On
aunit basis, the emission factor is 0.015 Ib PM 10/ton of coal charged. Revised emission factors based on
this value for total PM, SO,, No,, VOC, e presented in the draft chapter and background
document.

D. DECARBONIZATION

Comment D-1: (ACCCI/AISI) The commenter contends that the draft emission factor for
decarbonization is threeto four orders of magnitude tog high. Data presented by the commenter suggest

that the draft emission factor should ber to 0.0(® Ib CO/ton of 0 on of
coal charged.

Response D-1: While a consider ata Yere pr 0 er} as
unableto verify them through inspection of the test report ciated with the tests from which the data
were derived. The commenter also made assumptions about the quantity of decarbonizing offgas that

was converted to CO, fro CO. Until EPA isable to review test reports and to verify or support the
commenter’ s assumptions, the emission factor remains at 0.29 |b CO/ton of coal charged.

E. BYPRODUCT PLANTS

Comment E-1: (ACCCI/AISI) The commenter believes that the draft benzene and VOC emission
factors are too high, not supported by recent data, and do not account for plant variability. He suggests
using models such as EPA’s TANK S for individual plant estimates.

Response E-1: The commenter’s suggestion for using the TANKS model is appropriate only for
typical storage tanks at ambient temperatures. Several features of the model make it inappropriate for
estimating emissions from reaction vessels, distillation columns and the like. For example, the model
does not account for dissolved gasesthat may be present in byproduct plant liquids and may increase
vessel emissions. The model does not account for heated input streams that increase emissions except
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when Angimeangonstants based upon head space concentrations at the required tank temperature are
availablell The ribdel’ s basis also lies in datafrom equipment across many industries, engineering
judgemerfis aboylistorage vessels, and technology transfer from storage tanks significantly different from
coke byp process vessels. The differences between general use storage tanks and coke byproduct

plant process vessels are sufficient to make the TANKS model inappropriate for estimating process
vessel emissions. When estimating emissions for regulatory purposes, facilities also have the choice of
obtaining and usi i, Own data as long as the measurement methods are acceptabl e to the
Administrator.

F. BYPROMCTWR ANT EQUIPMENT LEAKS

Comment F-1a: (ACCCI/AISI) The commenter believes that the draft emission factorsfor
equipment leaks for VOCs are outdated and too high. He asserts that leak programs have significantly
reduced current emissions. suggests using the third most refined version of the 1995 EPA leak
protocol document, the EP relation Approach, in place of the draft emission factors.

Response F-1a: #or faciMies that have an eff ective | eak detection and repair (LDAR) program,
and that have screening values required by the protocol document, EPA believes the correlation approach
for refineries isappropriate. Text and table footnotes are added to the background and emission factors
documents to introduce use of th ion approach. However, for facilities not having an LDAR
program and screening values, th ission factors in the draft documents are retained.

Comment F-1b: (ACCCIgISI) The commenter requests amplification of the manner in which
VOC emission factors should be used in regard to inspection programs and suggests that more emphasis
be given to using average emission factors for a specific facility only in the absence of leak detection
datafor that facility.

Response F-1b: The requested ampliff cation and emphasis have been added to the draft chapter
and to its supporting document.

G. MATERIALS HANDLING

Comment G-1: (JCHD, ACHD) A ission gectors availabl h
suspended particulate (TSP)? l I
Response G-1: The only emissi t iMble JEfor co [ tr Vi e

or rotoclone, primary and secondary coa pulverizers with ding enclosures, coke screening, and coke
handling controlled with acyclone. Table 4-12 in the background document and Table 12.2.6 in the
emission factors document present these emission factors. The datafor coa crushing controlled by a
rotoclone, pulverization, and coke screening are additionsto the draft documents.

H. BYPRODUCT PLANT

Comment H-1: (Bethlehem) The commenter suggests that the byproduct plant description is
outdated and should be revised to reflect current practice. He also believes the emission factors should
be revised based on new measurements for plants complying with subparts L and FF (40 CFR 61).

Response H-1: Because the descriptions of byproduct plants in the background and emission
factor documents are used for historical purposes and for non-U.S. plants as well as current U.S. plants,
the basic descriptions are retained. However comments are added to the text and illustrations to show
trends in post-NESHAP plants. 1n the absence of supportable data, no changes are made to the emission
factors.

5-10
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l. L COMMENTS

I-1: (ACHD) The commenter suggest numerous clarifying or corrective additions and
changestl d tables in the emission factors document.

Response I-1: Most of the suggested changes are made to the emission factors document (and ,
as applicable, to taadaagkground document). Suggested changes not made are generally discussed in

responses to com

CHD) The commenter requests additi onal emission factors for soaking,
decarbonizing, pushing emission control baghouses, traveling hot cars, pushing emission control
baghouse and fugitives, and uncontrolled pushes.

Response -2 ChangPto emission factors for soaking and decarbonizing are discussed in the

responses to comments C- -1 above. Additional emission factorsare available for hooded quench
cars and pushing emissio Iled by baghouses. No usable dataare available for the remaining
operations.

July 2001
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6. PROPOSED AP-42 SECTION

d AP-42 Section 12.2, Coke Production, is presented in the following pages as it would

appear in the document.

July 2001



