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SECTION 1

INTRODUCTION

The purpose of this program was to provide a summary of the best
available information on particulate matter emissions in the Metallurgical
Coke Manufacturing industry. The program objective was to develop reliable
total and size specific emission factors. This included total particulate
emission rates and particle sizing data, where available, for controlled and
uncontrolled sources.

A second objective of this program was to prepare an update of
Section 7.2, Coke Manufacturing, in AP-42 "A Cbmpilation of Emission Factors,"
which was last revised in October 1980. An additional objective was to
investigate and present a current description of the Metallurgical Coke
Manufacturing industry.

An intensive literature search was conducted and the obtained particulate
and particle size emissions data were reviewed, analyzed, summarized and
rankec according to the criteria provided in the report "Technical Procedures
for Developing AP-42 Emission Factors and Preparing AP-42 Sectioms,"

April 1980. The data were rated as follows:

o A = Tests performed by a sound methodology and reported in enough
detail for adequate validation. These tests are not necessarily EPA
reference method tests, although such reference methods are
certainly to be used as a guide.

] B = Tests that are performed by a generally sound methodology but
lack enough detail for adequate validationm.

) C = Tests that are based on an untested or new methodology or that
lack a significant amount of background data.

° D = Tests that are based on a generally unacceptable method but may
provide an order-of-magnitude value for the source.



After ranking the obtained data, emission factors were calculated using
the highest quality data available. The quality of the data used to develop
each emission factor is indicated by the emission factor rating. The

following ratings were applied to ecach emission factor:

° A = Excellent--Developed from A-rated test data taken from many
randomly chosen facilities in the industry population. This source
category®* is specific enough to minimize variability within the
source category population.

° B = Above Average—-Developed only from A-rated test data from a
reasonable number of facilities. Although no specific bias is
evident, it is not clear if the facilities tested represent a random
sample of the industries. As with the A rating, the source category
is specific enough to minimize variability within the source
category population.

e C = Average--Developed only from A- and B-rated test data from a
reasonable number of facilities. Although no specific bias is
evident, it is not clear if the facilities tested represent a random
sample of the industry. As with the A rating, the source category
is specific enough to minimize variability within the source
category population.

[ ] D = Below Average--The emission factor was developed only from A-
and B-rated test data from a small number of facilities, and there
may be reason to suspect that these facilities do not represent a
random sample of the industry. There also may be evidence of
variability within the source category population. Limitations on
the use of the emission factor are footnoted in the emission factor
table.

® E = Poor--The emission factor was developed from C- and D-rated test
data, and there may be reason to suspect that the facilities tested
do not represent a random sample of the industry. There also may be
evidence of variability within the source category population.
Limitations on the use of these factors are always footnoted.

Process and control system operating data as well as general industry
description information were obtained, evaluated, summarized and presented as
general background information. It was not the objective of this program to
provide detailed engineering analyses, product specifications, or detailed

evaluations of trends in the industry.

*Source category: A category in the emission factor table for which an
emission factor has been calculated; generally a single process.

2



This report is structured according to the "Outline for Source Category
Reports" which was included in the technical directive to conduct this
program. There is necessary duplication of information between Section &, the
proposed AP-42 section, and Sections 1 through 3 of the report in order that
the proposed Section 4 can stand alone once inserted into AP-42.

No environmental measurements were conducted during this program,
therefore, no separate QA section is contained in this report. The quality of

the existing data has been evaluated as described above.



SECTION 2

INDUSTRY DESCRIPTION

The U.S. Metallurgical Coke Manufacturing Industry is comprised of 40 to
50 production facilities. Basically, a coke plant converts coal into coke by
thermal distillation. Virtually all coke plants heat coal (usually blending
different grade coals) in slot or by-product ovens. The temperature in these
ovens is usually in excess of 2,000°F, with the temperature being dependant on
the grade or quality of coke desired. The coal is heated for 12 to 30 hours
and then removed from the ovens. Tﬁe resulting coke is quickly coocled by
quenching with water.

The coke formed is a solid form of carbon with very little volatile
matter. There are many types of coke that can be made by varying the coking
time and temperature; however, the majority of the coke produced is blast
furnace coke. Figure 1 shows the United States coke plant production for the
years 1962 through 1982.

Metallurgical blast furnace coke is defined as a strong and porous
carbonaceous residue resulting from the high temperature distillation of
selected grades of bituminous coals. Blast furnace coke is produced in
batch operations in by-product coke ovens.

The major processes involved in coke production by the by-product method

are:

1. Coal Handling

2. Preheatihg, if required

3. Coal Charging

4. Coke Oven Combustion (underfiring)

5. Coke Pushing
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6. Coke Quenching

7. Coke Handling

There are specific emission problems related to each process. Each will
be discussed in this section. A flow diagram representing the major and minor
processes in the manufacture of coke is presented in Figure 2. A schematic
showing the major emission sources from by-product coke ovens is given in
Figure 3.

By-product ovens consist of three main parts, the coking chamber, heating
chamber and regenerative chamber. These are all lined with refractory brick.
The coking chamber dimensions vary from 30 to 43 feet long, 6 to 20 feet high,
and 12 to 22 inches wide.?2 The ovens are arranged side by side. The
heating chamber is located between the coking chambers; the regenerative
chambers are underneath. A series of 10 to 100 ovens comprise a coke battery.

The coal is crushed, blended and charged into the hot ovens. The coal
can be charged either wet or dry. Wet coal is usually charged by a larry car
whereas dry or preheated coal can be charged either by a larry car, in a
pipeline, or a conveyor system. The coal is heated for a predetermined time,
and the resultant coke is pushed into a quench car located on rails along the
battery. The quench cars carry incandescent coke to quench towers, im which
water is sprayed on the coke to rapidly cool it. The quenched coke is then
transferred to the coke wharf where it is sent by conveyors to be screened for

removal of fimes.
COAL HANDLING, CRUSHING AND BLENDING

Before coal can be converted to coke, it must first be pulverized so that
80 to 90 percent of the coal is less thar an 1/8 in. in size. There is also a
need to usually blend two or more types of coal (low, medium and high
volatile) to produce the desired qualities in the coke. The blending of coals
helps produce better by-products and extend life of coke oven walls by
avoiding excessive pressure on the walls caused by expansion of the coal.

After the pulverized coal is mixed and blended, water or oil are
sometimes added to control the coal's bulk density. The mixture is then

transported to storage bunkers to await charging.
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The principal emissions generated during these operations occurs when
crushing the coal. This, however, takes place in an enclosed area and most of
the emissions are contained. There are some minor emission problems that
occur when transferring material from cvonveyor to conveyor or coavevor Lo

shed. A flow-diagram of a typical coal handling system in shown in Figure 4.

COAL PREHEATING

Coal preheating is a process of flash drying coal to remove moiscture.
The process has recently been applied to several batteries in the U.S. which
represent about 10 percent of the U.S. coke production capacity. The
operation consists of a two-step process. The first step is the actual
heating of the coal for drying, and the second is the charging of the hrot coal
into the ovens.

Tae pulverized coal is initially heated in a fluidized preheating column
to temperatures of 400 to 500°F. The flash-dried coal is carried up the
column with the hot combustion gases and separated out by a series of primary
and secondary cyclcnes. Some preheating systems use a two-stage drying
process.

Three techniques are presently used to charge preheated coal in the U.S.,
i.e.: pipeline (Coaltek®), conveyor (Pre carbon) and hot larry car (Simcar).

The pipeline system is completely enclosed. The coal is transported via
a pipeline into the ovens. The method of coal transport is usually super-
heated steam. The conveyor method is a two-step process. The hot coal is
initially transported by a chain conveyor into a series of weigh hoppers.
From the hoppers, coal travels along the battery via conveyors to a charging
buggy where it is gravity fed into the ovens.

The hot larry car method of charging is somewhat similar to conventional
charging. The hot coal is discharged from feed bunkers into the charge car.
The car travels to the oven to be charged and is aligned over the charging
ports. Due to the fluid properties of preheated coal, a leveler bar is
usually unnecessary when using either of the three dry coal charging methods.

The main advantages of dry coal charging are: poor grade coals can be
used for coking, oven throughput is increased, the coke produced is of better

quality (when using poorer grade coal), and the coking temperature in the oven
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i{s more uniform. The disadvantages of preheating coal are: more fines are
produced in the byproduct gas, increased costs and complexity in the
preheating facility, and additional facilities for solids handling and
transport are required.

Preheater emissions are controlled by conventional cleaning devices,
either low-energy venturi scrubbers or dry electrostatic precipitators. Leaks
occassionally occur from pipeline charging systems due to the positive
pressure exerted in the ovens which forces emissions out through improperly
sealed 1ids, doors, etc. Conveyor and hot larry car charging cause emissicn
problems similar to conventional wet coal charging. These emi;sions are

discussed in the following section.
WET COAL CHARGING

After the coal is crushed and blended, if it is not preheated, it is
charged directly into the coke ovens at ambient temperature. The blended coal
is usually transported by conveyor belts to large coal bunkers situated on top
of the coke oven battery. A large rail-type vehicle, called a larry.car;
receives a weighted or volume amount of coal from the coal bunker. The total
coal amount is then distributed into three to four hoppers mounted on the
larry car. The larry car then traverses the length of the coke battery until
reaching the oven to be charged. Once the larry car is aligned over the ovens
charging ports, moveable sleeves comnect each of the hoppers with its
respective port and the coal is fed in. Coal feed is accomplished by gravity,
screwfecrds or turntable mechanisms. The coal tends to cone up under the
chargin,, ports requiring leveling by a leveler bar located on the push
machine. The bar is inserted through the chuck door on the pusher side of the
oven. The leveler bar moves back and forth leveling the coal in the oven.

Wet Coal charging is considered one of the more significant sources of
emissions at a coke plant. When the coal enters the incandescent oven, a
large volume of steam, gas and smoke are generated; increasing the pressure in
the oven. The steam evolves from the moisture in the coal while the gasses
result from the removal of volatile constituents in the coal. There are also
significant amounts of particulate matter generated during the charging
sequence which are emitted into the atmosphere through poorly sealed charge

ports, oven doors, and/or standpipe caps.

11



Two different techniques for charging wet coal have been developed to
alleviate some of the emissions resulting from the charging process. These
techniques are referred to as stage charging and sequential charging.

Stage charging was developed in England in the 1950's and later applied
in the U.S.3 It is an operating technique where coal is charged from the
larry car hoppers into an oven in a predetermined sequence. The oven is
usually charged under negative pressure. The negative pressure (aspiration)
is provided by using a steam injector located within the gooseneck of the
ascension pipe (standpipe) which connects the oven to the collector main. The
stage charging technique is shown in Figure 5.

The most important requirement for good stage charging involves adequate
steam aspiration. A negative pressure must be maintained in the oven during
charging to avoid any smoke or gas leakage from the charging ports or oven
doors. However, too high an aspiration pressure can cause coal fines to be
pulled into the collector main. Additionally, good stage charging requires
clean (unobstructed) ascension pipe and gooseneck gas passages. These are
areas where carbon builds-up and, therefore, must be cleaned continuously.

Sequential charging is very similar to stage charging. The EPA defines

the two types of wet charging techniques as follows:?

Stage Charging - a procedure where a maximum of two hoppers are
discharging at the same time.

Sequential Charging - a procedure where the first hoppers are still
discharging when subsequent hoppers begin
dumping.

The oven is also aspirated during sequential charging. The main objec-
tives accomplished by sequential charging are quicker charge times and a more
level charge within the oven. Usually, in an oven with four charging ports,
the two outside ports are charged together, the third port is charged 20
seconds later and the last port 20 seconds after that. Figure 6 illustrates
the steps in sequential charging.

A third type of system, somewhat being used to control charging
emissions, is to use a scrubber system mounted on the larry car. Figure 7

shows this type of system.

12
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This system works by capturing emissions collected in the charging
sleeves of the larry car. Some of the volatile organics are ignited at the
base of the charging sleeve. The remainder of the gas and smoke enters the
scrubber where the particulates are knocked out by a water spray. When the
larry car returns to the coal bunker for another load of coal, it then must
dump its dirty water and collect clean water for the scrubber.

There are many problems with this type of system in comparison to stage
or sequential charging including; higher cost, significant maintenance, and
scrubber waste water disposal concerns. The most successful larry car mounted
scrubber units are operated abroad (in Europe and Japan).

It is very difficult to assess the effectiveness of these three types of
charging systems in reducing emissions. Mass emissions have not yet been
measured during stage charging operations because of difficulties in
collecting samples. Thus, any determination of effectiveness is currently
done by visible emissions observations. Mass emission tests have been
performed on a sequential charging system (the AISI/EPA lLarry Car) and on
larry car-mounted scrubber systems. The results of these tests are given in

Section 3 of this report.

COKE OVEN UNDERFIRING

The coal that is charged into the ovens is heated to very high
temperatures; temperatures that are typically in excess of 2000°F. The heat
is obtained by burning fuel in long flues between the ovens. Thus, one flue
is used to heat one wall of each adjacent two ovens. The main differences
between by-product coke ovens is in the arrangement of the flues and other
components of the underfiring system.

There are two main types of underfiring systems: underjet and gun flue.
The underjet system utilizes vertical gas lines with orifices in the line to
feed fuel to the flue. The gun flue system, depicted in Figure 8, utilizes a
horizontal header between each set of ovens which has nozzles set into it.

The fuel flows through the header to the nozzles at the bottom of the flue.

16
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Figure 8. Cut-away section showing a typical gun flue heating system.
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The underfiring of practically all batteries is dependent on the natural
draft provided by the stack. There are no fans used on combustion stacks
where no control device is in place. The ovens are operated, during the
coking process, under a positive pressure; while the flues are operated at
near or below atmospheric pressure.

The two main fuel types used for coke oven heating are blast furnmace gas
(BFG) and/or coke oven gas (COG). Natural gas and oil are used, but not very
often. COG is used much more frequently than BFG. The coking process
produces approximately 10,800 scf of COG per ton of coal charged while only
5,700 scf is required to provide the heat needed for the coking process. Raw
COG is collected in collector mains, located on tep of the coke battery, and
sent to the byproducts plant where it is cleaned of various substances such as
tars, ammonia and light oils. A process that is becoming increasingly popular
is desulfurization of COG. The COG is a very energy rich gas, containing over
50 percent hydrogen and 25 percent methane. It has a heating value of 500 to
550 Btu/scf.4 BFG is a leaner gas with a heating value of around
80 Btu/scf. The only advantage to BFG is that it has a much lower sulfur
coutent.

There are two possible causes of particulate emissions from coke bzttery
combustion stacks. Specifically, these are improper combustion of fuel and/or
oven-to-flue leakage. Improper combustion occurs when there is excess fuel
leaking into the flue or section of the regenerator causing a fuel-rich
condition. Oven-to-flue leakage occurs when there are actual c¢racks in the
brickwork between the oven and flue.

The other main cause of emissions from coke battery combustion stacks
results from the high sulfur content of coke oven gas. This is usually in the
form of hydrogen sulfide (HZS) which can be stripped using existing
technology. Blast furnace gas and natural gas do not pose a similar problem
because of lower sulfur contents.

The control of coke battery combustion stack emissions is especially
difficult because of the fine particle size, low density and low grain loading
of the emissions. One of the best ways to control the emissions is by
adherence to strict operation and maintenance (0&M) procedures. O&M practices
typically involve scheduled oven spray patching in order to seal cracks which

have developed in the walls between the flue and oven. Additionally, battery
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stacks are one of the few sources where conventional air pollution control
devices can be installed relatively easily. Thus, there are various types of
control devices that have been installed on battery stacks. These include:
dry ESP, Charged Droplet Scrubber (CDS), wet ESP, and Fabric Filter. They
have all operated with varying degrees of success in countrolling particulate
emissions from coke combustion stacks.

Dry electrostatic precipitators (ESP) have operated fairly satisfac-
torily, with mass efficiency ratings ranging from 24 to 90 perceat.4 The
efficiency rating is a relationship that 1is, however, very much dependent on
the inlet grain loading. There has also been good success in the control of
visible emissions using this type of system. The advantages of the dry ESP is
its low operating cost, low pressure drop, and good system reliability. The
disadvantages are its large physical size, high initial cost, and dust
disposal problems.

The Charged Droplet Scrubber System (CDS) is similar to a wet ESP.
However, the CDS applies a high voltage charge directly to the water spray
system rather than to a separate electrode wire. Particulate collection is
accomplished by direct collision of high energy droplets with particulate
greater than 1 um and electrostatic precipitation.

A prototype CDS had been installed at Kaiser Steel and performed
satisfactorily during operation. There were, however, major corrosion
problems within the unit which caused extensive downtime. The use of the CDS
was terminated after two years and only 360 hours of operating time. The
manufacturer stated that the efficiency at higher inlet grain loading
stabilizes at about 95 percent. At Kaiser, the prototype CDS was actually
60 to 80 percent efficient .’

The main advantages of the CDS are its minimal water utilization, safe
operation, smaller physical size, lower capital cost and lower dependence on
dust resisitivity and density than ESPs. The major disadvantages of the
system are the loss of stack draft due to cooler temperatures which in turn
requires induced draft fans, the breakdown of one or more electric fields,
ma jor corrosion problems, and sludge and wastewater disposal.

Wet electrostatic precipitators (ESP) have only operated as pilot plant
demonstrations in the U.S. Their potential ‘advantage is a higher mass removal

efficiency for z given specific collection area. This is the result of
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reduced dust reentrainment and safe operation. Potential disadvantages would
be a higher initial investment, wastewater treatment requirements, corrosion
and loss of stack draft.

Fabric filter control or baghouses have been tested successfully at
Kaiser Steel. These units replaced the prototype CDS system previously
attempted for emissios control. The baghouses have shown a collection
efficiency of 40 to 60 percent on condensibles and 40 to 90 percent
overall.* The mass efficiency of front-half catches range from 40 to
99.7 percent and average around 90 percent. The primary advantages of a
baghouse system are: dry dust recovery, minimal equipment corrosiom, and
minimal influence on stack temperature. The main disadvantages with the
system are: 1its large size, high operating cost, the shorter fabric life due
to acid particles, and potemtial fire hazards.

Another potential source of emissions that occur during the coking
process is from doors and topside leaks. There has been no adequate method
developed to sample topside emissions and so they are quantified only by
visible observations. Door leaks have been estimated, however, by testing
coke shed emissions during a nonpush cycle. The emissions sampled is then
doubled to account for both doors. The door leakage estimate can only be

considered on a order of magnitude basis at best.
PUSHING

After the coal has been coked, the oven is ready to be pushed. This is
accomplished by utilizing a moveable ram located on the push machine. The ram
alignes with the pushing side door of the oven. On the opposite end, the coke
side, a quench car and coke guide move into position. The doors at both ends
of the oven are removed and the ram is inserted into the oven. The coke is
pushed out of the oven, through the guide, and into the quench car. The
pushing operation usually takes 2 to 3 minutes to complete. A schematic
representing the operations involved during pushing is shown in Figure 9.

There are basically two types of emissions associated with pushing:
gaseous and particulates. Due to the high porosity of the coke, most of the

oven volume is filled with gas. This gas has a typical consistency as
follows:”:©

20



z/01°uen0 9j00 3onpoad-£q B y0 324> 3upyod

auo uj Juyysnd Buyanp paaoauy suojieaado ayl jo uofrlejuasaadar dfjewdydg °g

aand 14

10D Bulyouan) ayy ojui pup apingy 330 ayy ybBnosyj
‘UsAQ Yl JO INO 240D {UIDSIPUDDU| BY| YsNg O SBIUDAPY J3ysnd 3y jo woy ayj

lllIllllemmmmwmmmmm

Py

.
'

e P

v DA I

laysng jo woy

°UOIJ1S04 OJul PAACK 8D D)) Buiyouand pupd apingy 30D ‘1aysng ayy pup ‘puj yooj
woJlj paAcwWay 20 OO UIAQ YL °,Paysnd, 2q ©f Appay si UIAQ 3y} pup (sinoH g|
1noqy ut) pajajdwo) uaag soH uaaQ ayy ojul pabioy) Ajjouibua |pe) ayy jo Bupjod

J3ysnyg

ﬂ/

\
I1%s)
Burysuandd

aping 930D

21



Percentage by Volume

co 5.3
N2 5.5
€O, and HsS 0.3

The gas also has a heating value of 335 Btu/cu fr.>

Most of these gases ignite spontaneously when in contact with air. The
gases burn off completely so they are not a major pollution concern. The only
component that does not burn completely is st. Hence, there are sulfur
emissions. In a fully coked oven, the sulfur content is very low (about
0.005 lb/ton coke).5 The quantity of sulfur emissions depends on the
original sulfur content of the charged coal. The only circumstances th:t
sulfur emissions are a significant concern are during green pushes.

Green pushes occur when the oven is pushed prior to complete coking.
There are two reasons that a green push occurs. One is when the oven is
pushed too early and the coal hasn't fully coked. The other is when the oven
doesn't heat evenly and cold spots occur. The first reason is usually due to
operator error or an operator trying to meet a certain production rate. The
latter reason occurs when the ovens are old and cracks open up between the
ovens and flue. This causes uneven gas distribution in the flues. Proper
maintenance can usually alleviate these problems.

Particulate emissions on the other hand pose a significant problem. The
particulates are generated by the friction between the coke and oven walls
during pushing and by the impaction of the coke falling into the quench car.
These emissions are generally moderate during a normal push but are very heavy

during a green push.

Pushing emission control techniques currently fall into three major

categories:7

i. Hoods and a fixed duct with stationary gas cleaning equipment.
2. Enclosed quench car with mobile gas cleaning equipment.

3. Coke side shed.
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The hood/fixed duct system consists of an enclosed coke guide and hood
over the quench car. The hood is connected to a fixed duct which runs the
entire length of the battery. The emissions are vented into the duct and
subsequently cleaned via some type of stationary gas cleaning equipment, 1.e.
scrubber, baghouse, etc.

The advantages of this type of system are: there is a minimum amount of
moveable equipment needed, there is an option of the final control device, and
there are lower utility costs. The disadvantages of this system are its space
restrictions and high capital costs.

The second type system is the enclosed quench car with mobile scrubber
system. This system utilizes an enclosed coke guide through which coke is
pushed into an enclosed quench. Mounted on a trailing locomotive car,
emissions are removed by venturi scrubbers and the air is discharged to the
atmosphere.

The advantages of this system are: the unit is self-contained thus no
ma jor oven modifications are required, and the processing of green pushes
requires no upgrade of design or changes in operation. The disadvantages
are: there is now a need to properly dispose of dirty scrubber water of which
there is 20 to 50 gal/ton coke,5 a corrosion problem exists because of the
use of water, and the size of the cars requires that the quench track and
quench tower be improved. 1In addition, the utility costs are fairly high for
a mobile scrubber.

The third method of collecting pushing emissions is by using a coke side
shed. This involves enclosing the entire coke side area of a battery. The
shed contains the pushing emissions which are eventually drawn off via a duct
situated atop the shed. The collected emissions are then conveyed into a
cleaning device.

The advantages of this system are: existing machinery can be used, there
is a high collection efficiency of fugitive emissions, and coke side door
emissions are also collected.

The disadvantages are: fallout of large particles inside the shed, very
high power costs due to the large evacuation rates required and special

limitations on the coke side of the battery.
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QUENCHING

After the incandescent coke has been pushed into the quench car, tie cok:
must be cooled very quickly. This is done by quenching the coke. Quen:hing
is currently accomplished in the United Stated by dousing the coke with water
within a quench tower. 1In some countries, there are coke plants which use dry
quenching.

In the wet quenching process, the quench car, which has been filled with
hot coke, travels on tracks to the quench tower. The car enters the base of
the tower and after the car has been positioned, water nozzles are opened up
and the coke is quenched. This process cools the coke down from 2000°F to
about 180°F® in 2 to 3 minutes. Figure 10 shows schematic diagram of :
typical wet quench tower.

The amount of water needed to quench the coke is approximately
270 gallons per ton of coke. Approximately 180 gallons of the water
evaporates.9 This steam is laden with water droplets and air contaminants
which rise up the-quench tower via a natural draft. After the remaining water
drains from the car, it proceeds to the coke wharf where the coke is removed
for later use in the blast furnace.

There are many quench tower designs. These designs vary in shape,
height, cross-sectional area, etc.; and each of these designs can affec: the
emissions. However, the two main factors affecting quench tower emissions
seem to be the dissolved solids content of the quench water and the type of
mist eliminator (baffle) system used. 10

The dissolved solids in the water can be controlled by utilizing clean
make-up water rather than dirty water. Clean water is defined as containing
less than 1500 mg/l of total dissolved solids (TDS). Dirty water has greater
than 5000 mg/1 TDs. 10 Baffles are the method most frequently used to
suppress quench tower particulate emissions. They remove some of the
entrained particles and water droplets by direct impaction. A series of spray
nozzles periodically cleans the baffles in order to maintain high particulate
removal efficiencies.

The baffies are mainly constructed of three types of materials:

stainless steel, wood or plastic. There are many types of configurations

currently used.
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Dry quenching is a completely different method of quenching than wet
quenching. Dry quenching utilizes inert gases to collect heat from the hot
coke and transport it to waste heat boilers. The gas, which cont.nuously
circles through the system, enters from an initial intake of air. The 02 in
the air reacts with the hot coke to form COZ' This makes the closed cycle
operation fairly safe with minimal danger of explosion. _

The advantages of dry vs. wet quenching are: a complete elimination of
emissions conventionally associated with quenching, no water pollution
problems, a better work environment, and high quality coke that is superior to
wet quenchéd coke.

The disadvantages are: the need for new equipment and therefore a high
capital cost, there is a danger of explosions, and handling dry coke is a
problem because it is dustier.

There are no dry quenching plants curreantly operating in the U.S. and
available literature indicates that there are currently no plans for

constructing any new facilities.
COKE HANDLING

After the coke is quenched, it is transported in the quench car to an
inclined coke wharf. The coke is dumped in the wharf, usually through the
side of the quench car, and the excess water is allowed to drain. The coke is
cooling to a reasonable handling temperature during this time. The gates on
the wharf then open to allow the coke to fall onto a conveyer belt which
carries the coke tc the crushing and screening rooms. Here the coke is
reduced to its desired size while the breeze that is formed is gathered and
used in other plant operations.

The emissions that are generated through coke handling operations are
similar to those generated during coal handling. A flow diagram showing a

generalized coke-handling system is presented in Figure 11.
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Figure 11. Generalized coke handling system.
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SECTION 3

METALLURGICAL COKE EMISSION FACTORS
TOTAL AND SIZE-SPECIFIC EMISSION FACTORS

Emission factors for total particulate have been developed for the
metallurgical coke industry. Size specific emission factors have also been
calculated based on cascade impactor test results. These emission factors and
size distributions are listed in Tables 1 and 2 and illustrated in Figures 12
to 22. The data used for this report is summarized in Tables 3 to 25 for
particulate measurements, and Figures 12 to 22 for particle size
measurements. All source data was presented at the beginning of the written
section which describes the source category. The data used in the
calculations of emission factors presented in this report include all the test
reports used in the current AP-42 Metallurgical Coke sectiom (10/80), in
addition to other more recent reports.

As can be seen in Tables 1 and 2, an increased quantity of better quality
data has been developed in the past 10 years. The procedures used in
compiling this information, calculating the emissions factors and rating the
emission factors are detailed in the following pages. This data include total
particulate data, as well as particle sizing data, on controlled and

uncontrolled emissions.

DATA REVIEW PROCEDURES

All available sources of data were reviewed for the compilation of
emissions factors. There were limited particle size data available from
FPEIS. Sources of data which reported the results of actual measurements and
observations were considered primary sources. All other sources of data which
referred to summarized emission data performed and reported by a different

organization or author were considered secondary sources.
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TABLE 3. SOURCE EMISSION FACTORS--COAL HANDLING--WITH CYCLONE

Source
No. Rating 1b/ton coal Comments
1 B 0.11 1 run on Amerclone collector on coal crushing
Avg D 0.11
TABLE 4. SOURCE EMISSION FACTORS--PREHEATERS--UNCONTROLLED
Source
No. Rating 1b/ton coal Comments
4 B 0.32 Avg of 12 runs at inlet to scrubber
6 A 7.04 Avg of 18 runms at inlet to scrubber (used in
last AP-42 update)
8 A 3.13 1 run on inlet to scrubber?
Avg C 3.50
TABLE 5. SOURCE EMISSION FACTORS--PREHEATER--WITH SCRUBBER
Source
No. Rating 1b/ton coal Comments
2 B 0.20 Avg of 3 runs on "B" Unit
3 "B 0.14 Avg of 3 rums on "A" Unit
5 B 0.012 Avg of 12 runs with four diff. op. modes
7 A 0.65 Avg of 18 runs (used in last AP-42 update)
8 A 0.26 Avg of 3 ruuns
10 C 0.37 1 run on preheater No. 1 (not used in
emission factors)
11 C 0.22 1 run on preheater No. 2 (not used in
emission factors)
Avg C 0.25
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TABLE 6. SOURCE EMISSION FACTORS~--PREHEATERS~-WITH WET ESP'S

Source
No. Rating 1b/ton coal Comments
9 B 0.013 Avg of 3 runs on a cerchar
12a A 0.0043 3 runs on ESP "A"
12b A 0.021 3 runs on ESP "B" on a precarbon preheater
12¢ A 0.0081 3 runs on ESP "C
Avg C 0.012
TABLE 7. SCURCE EMISSION FACTORS--CHARGING--UNCONTROLLED
Source
No. Rating lb/ton coal Comments
l4a B 0.108 Wilputte Car (used in last AP-42 update)
17 c 0.85 EPA-450/4~79~028. Particulate emission
factors applicable to the iron and steel
industry (MRI).
Avg E 0.48
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TABLE 8. SOURCE EMISSION FACTORS--CHARGING--SEQUENTIAL

Source

No. Rating 1b/ton coal Comment s

14b B 0.016 EPA/AISI Car (used in last AP-42 update)
Avg D ‘ 0.016

TABLE 9. SOURCE EMISSION FACTORS--CHARGING--SCRUBBER ON LARRY CARS

Source
No. Rating 1b/ton coal Coumments
B 13a o 0.021 Scrubber pilot burners on, normal operation
(used in last AP-42 update)
13b c 0.026 Normal charge - burners off (not used in
Emission Factor)
13¢c c 0.101 Delayed charge ~ burners on - not used in
Emission Factor
15 D 0.012 Avg 2 tests scrubber - low energy -
Krupp
. 16 D 0.008 Low energy centrifugal dust collector
w/mist eliminators
Avg E 0.014

34



TABLE 10. SOURCE EMISSION FACTORS~UNDERFIRING-UNCONTROLLED COG ONLY

Source

No. Rating 1b/ton coal Comments

24 A 0.49 Average of 19 runs and 5 Batteries

42 A 0.67 Average of 10 runs

44 A 0.098 Average of 4 runs

49 A 0.098 Average of 3 runms

50 A 0.73 Average of 3 rums

51 A 1.24 Average of 3 runs

52 A 0.47 Average of 3 runs

54 A 0.86 Average of 3 runs

55 A 0.79 3 runs

56 A 0.74 3 runs‘

59 A 0.29 3 runs

60 A 0.44 3 runs

64 A 0.53 3 runs

56 A 0.48 3 runs

67 A 0.51 3 runs

73 A 0.12 3 runs

74 A 0.33 3 runs

75 A 0.15 3 ruans

76 A 0.11 3 runs

90 A 0.21 4 runs
Average A 0.47
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TABLE 11. UNCONTROLLED--UNDERFIRING--NOT USED IN SOURCE EMISSION FACTORS

Source
No. Rating lb/ton coal Comments
18c C 0.23 2 runs on inlet to ESP Stack No. 1
18d c 0.46 1 run on inlet to ESP Stack No. 2
19¢ B 0.11 3 runs on inlet to West ESP
19d B 0.23 3 runs on inlet to East ESP
20a B 0.23 Battery No. 2
20b B 0.26 Battery No. 3
20c B 0.21 Battery No. 5
20d B 0.059 Battery "A"
21 B 0.92 2 runs on Battery No. 17
22 C 0.89 1 run on Battery No. 18
23 B 0.17 1 run on Battery No. 18
25 B 0.27 3 runs
27 B 0.099 3 runs on Battery No. 11
28 c 0.050 2 runs
29 B 0,17 2 runs without S04 on Battery A-5
30 B 0.45 3 runs on Battery A-l
31 B 0.13 3 runs without S0, on Battery
No. &
32 B 0.53 3 runs on Battery No. 9
33 B 0.13 3 runs on P4 Stack
34a B 0.071 3 runs on Pl
34b B 0.10 3 runs on P2

(continued)



TABLE 11 (continued)

Source

No. Rating 1b/ton coal Comments

34c B 0.14 3 runs on P3N

34d B 0.098 3 runs on P3S

36 c 2.33 2 runs on Battery No. 5

37 B 0.36 3 runs on Battery No. 5

38 c \ 0.41 5 runs on inlet to ESP C-Battery

39 B 0.20 3 runs on A Battery

40 B 0.24 3 runs on Battery No. 1

41 B . 0.38 3 runs on Battery No. 8

43 B 0.15 3 runs on Battery No. 2

45 B 0.12 3 runs on Battery No. 1 (no coking)

46 B 0.23 3 runs on Battery No. 7

47 B 0.15 3 runs on Battery No. 2

48 B 0.26 3 runs on Battery No. 13

53 B 0.22 3 runs on Battery No. 3 (COG)

57 B 0.81 3 runs on Battery No. 7 (high
isokinetics)

58 B 0.64 3 runs on Battery No. 15

61 B 0.10 3 runs on Battery No. 13

62 C 1.01 3 runs on Battery No. 15 (1 rum is
high isokinetics)

63 B 0.098 3 runs on Battery No. 1 (no coking)

65 B 0.41 3 runs on Battery No. 3 (high
isokinetics)

68 B 0.18 3 runs on Battery No. 16

(continued)
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TABLE 11 (continued)

Source

No. Rating 1b/ton coal Comments

69 B 0.23 3 runs on Battery No. 5

70 B 0.11 3 runs on Battery No. 3

71 B 0.18 3 runs on Battery No. 15

72 B 0.33 3 runs on Battery No. 1

77 B 0.076 3 runs on Battery No. 1

78 B 0.093 3 runms

79 B 0.15 3 runs without sulfate

81 c 0.077 3 runs on Battery No. 1

82 C 0.069 3 runs on Battery No. 2

83 c 0.058 3 runs on Battery No. 3

84 c 0.051 3 runs on Battery No. 7

85 c 0.034 3 runs on Battery No. 8

86 C 0.044 | 3 runs on Battery No. 9

88 c 0.049 3 runs on Battery No. 19

89 c 0.035 3 runs on Battery No. 20

92 B 0.32 1 run

93a c 1.65 Battery No. 3

93b C 1.89 Battery No. 4

94a B 0.24 3 runs Battery No. 3 without
sulfates

94b B 0.24 3 runs Battery No. 13 without
sulfates

94¢c B 0.42 3 runs on Battery No. 15 without
sulfates

(continued)
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TABLE 11 (continued)

Source
No. Rating 1b/ton coal Comments
94d B 0.44 3 runs on Battery No. 7 without
sulfates
94e B 0.62 3 runs on Battery No. 5 without
sulfates
94 f B 0.26 3 runs on Battery No. 16 without
sulfates
95 B 0.61 3 runs on Battery No. 3
96 B 0.68 19 runs on Battery Nos. 8, 9, 10,
11, and 12
Average B 0.34
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TABLE 12. SOURCE EMISSION FACTORS-UNDERFIRING--UNCONTROLLED (BFG)

Source

No. Rating 1b/ton coal Comments

24 A 0.27 Average of 19 runs (BFG)

44 A 0.040 3 runs with (BFG)

54 A 0.25 3 runs with (BFG)

55 A 0.13 3 runs with (BFG)
Average A 0.7

TABLE 13. SOURCE EMISSION FACTORS-UNDERFIRING--WITH ESP

Source

No. Rating lb/ton coal . Comments

18a C 0.07 One run on Stack No. 1

18b c 0.11 One run on Stack No. 2

19a B 0.083 3 runs ESP West

19b B 0.034 3 runs ESP East

26 A 0.091 3 runs

38 c 0.26 5 runs

80 _C 0.032 4 runs

87 c 0.048 3 runs
Average E 0.091
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TABLE 14. SOURCE EMISSION FACTORS-UNDERFIRING--WITH BAGHOUSE

Source
No. Rating 1b/ton coal Corments
35 A 0.47 Test on Batteries C & E
9la B 0.19 2 runs on Battery B
91b B 0.051 3 runs on Battery C
9lc B 0.074 3 runs on Battery D
91d B 0.012 _ 3 runs on Battery E
9le B 0.18 2 runs on Battery F
91f B 0.074 3 runs on Battery G
Average c 0.15
TABLE 15. SOURCE EMISSION FACTORS: PUSHING--UNCONTROLLED
Source
No. Rating 1b/ton coal Comments
97 A 2.31 Avg of 3 runs - inlet to wet ESP
100 B 4.38 Avg of 3 runs - inlet to wet ESP
(Not used in final emission factor)
103 A 0.41 Avg of 11 runs on coke side shed
107a A 0.46 Avg of 4 runs on coke side shed during
pushing cycles only
118a A 0.69 Avg of 3 rums on coke side shed during
pushing cycles only
117 A 1.90 Average of 7 runs - inlet to Venturi
scrubber Minister Stein System
Average A 1.15
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TABLE 16. SOURCE EMISSION FACTORS: PUSHING--WITH WET ESP

Source
No. Rating 1b/ton coal Comments
97 A 0.19 Avg of 3 rums \
98 B 1.11 Avg of 4 runs |
99 B 0.11 Avg of 2 runs All shed data
101 B 0.31 Avg of 4 runs
116 B 0.55 Avg of 6 rums
Avg C 0.45

TABLE 17. SOURCE EMISSION FACTORS: PUSHING--WITH VENTURI SCUBBER

Source
No. Rating 1b/ton coal Comments
102 B 0.21 1 run on A battery hcod
105 A 0.13 Avg of 3 runs on "B" battery hood
106 B 0.37 3 runs on battery A and Ax battery hood
112 c 0.072 3 runs on a Minister Stein system
117 A 0.011 7 runs on a Minister Stein system
119 B 0.22 3 runs - foundry coke
Avg E 0.17
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TABLE 18. SOURCE EMISSION FACTORS: PUSHING--WITH BAGHOUSE

Source
No. Rating 1b/ton coal Comments

113 C 0.0003 3 runs foundry coke
120 A 0.19 3 runs No. 9 battery
121 A 0.004 3 runs
122 A 0.079 3 runs

Avg E 0.168
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TABLE 19.

SOURCE EMISSION FACTORS~--PUSH CARS--SCRUBBER CONTROLLED

Source

No. Rating l1b/ton coal Comments

123a c 0.022 3 runs on Batteries 6 and 7; Chemico Car

123b c 0.017 3 runs on Batteries 6 and 7; Chemico Car

124a B 0.026 3 runs--Chemico Car 1

124b B 0.019 3 runs--Chemico Car 2

124c B 0.024 3 runs--Chemico Car 1

125 c 0.38 7 runs~--Chemico Car (not used in Final
Emission Factor)

126 B 0.012 4 runs--Chemico Car

127a B 0.099 3 runs, Battery No. 4--Chemico Car

127b B 0.060 6 runs, Battery No. 9~-Chemico Car

128 B 0.049 3 runs, Battery No. 15, H-3 Chemico Car

129 A 0.037 3 runs, Batteries 19 and 20, H=-2 Chemico
Car

130 A 0.33 3 runs, No. 12 Spot Cleaning Car with
Venturi

131 B 0.047 No. 11 Spot Cleaning Car with Venturi

132 B 0.10 3 runs, H-IIT Chemico Car, Foundry Coke

133 A 0.12 Scrubber Car No. 2

134 B 0.39 3 runs, Battery No. 5, Halcon Car

135 B 0.015 Battery No. 18 Venturi on hooded car

136 B 0.011 8 runs on Batteries 11 and 12 with

Halcon Car

(continued)

44



TABLE 19 (continued)

Source
No. Rating 1b/ton coal Comments
137a B 0.034 3 runs on South Push Car
137b B 0.033 4 runs on North Push Car
138 B 0.011 1 Spot Koppers Car with scrubber,
Battery No. 11
139 A 0.025 1 Spot car Battery No. 9
140 A 0.030 1 Spot car Battery No. 2
Average E 0.082
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TABLE 20. SOURCE EMISSION FACTORS--DOOR LEAKS--UNCONTROLLED

Source
No. Rating 1b/ton coal Comments
141 B 0.51 Taken from EPA-450/4-79-028
(Doubled to take into account 2 doors)
142 A (0.34) 0.68 Avg of 3 runs on coke shed during
‘ non~-pushing (doubled to take into account
2 doors)
143 A (0.22) 0.44 Avg of 3 runs on coke shed during
non-pushing
Avg D 0.54

TABLE 21. SOURCE EMISSION FACTORS--QUENCHING--CLEAN WATER UNCONTROLLED

Source
No. Rating lb/ton coal Comments
148 A 1.13 Average of 5 runs performed with clean
quench water
Average D 1.13 Clean water <1500 mg/l TDS

TABLE 22. SOURCE EMISSION FACTORS--QUENCHING-~DIRTY WATER UNCONTROLLED

Source
No. Rating 1b/ton coal Comments
148 A 5.24 Average of 4 runs performed with dirty
quench water
Average D 5.24 D.rty water >5,000 mg/1 TDS
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TABLE 23.

SOURCE EMISSION FACTORS--QUENCHING CLEAN WATER WITH BAFFLES

Source
No. Rating l1b/ton coal Comments
144 A 1.46 Average of 13 runs performed with clean
qiench water
145 A 0.33 Average of 9 runs performed with clean quench
water
= 146 A 0.32 Average of 9 runs performed with clean quench
' water
147 A 0.27 Average of 9 runs performed with clean quench
water
148 A 0.32 Average of 5 runs performed with clean quench
- water
Average A 0.54

TABLE 24. SOURCE EMISSION FACTORS--QUENCHING--DIRTY WATER WITH BAFFLES

1b/ton coal

Comments

N Source
No. Rating
- 144 A
: 145 A
A 146 A
148 A
Average A

2.73

0.43

0.64

1.39

1.30

Average of 11 runs performed with dirty

quench water

Average of 9 runs performed with dirty

quench water

Average of 9 runs performed with dirty

quench water

Average of 4 runs performed with dirty

quench water
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TABLE 25. SOURCE EMISSION FACTORS--COKE HANDLING--WITH SCRUBBER

Source
No. Rating 1b/ton coal Comments

149a B 0.008 1 run on N type Rotoclone East Screening
Station

149b B 0.006 1 run on N type Rotoclone West Screening
Station

150 B 0.004 1 run on Am. Air Filter Co. N type
Rotoclone West

Avg c 0.006
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Only primary sources were considered suitable for caleculating emissiom
factors if substantial primary sources were available. The data review
process consisted of two steps. The first step consisted of obtaining sources
of emission data, and judging if it should be considered a primary or
secondary source. If the data was jvdged secondary, an attempt was made to
obtain the primary sources from which it was based.

A primary source was a source that was either a report by the testing
group describing the tests, or a synopsis of the testing that was prepared by
any group as an effort to summarize their report file. A secondary source was
a source that had taken primary or secondary data and used this data to
provide reduced data.

All data sources thus collected were put in a file for more extensive
review and analysis. These sources were ranked using an A through D grading
system based on data quality and reliability according to the criteria
described earlier and in the manual "Technical Procedures for Developing AP-42
Emission Factors and Preparing AP-42 Sectioms." This manual includes the
definitions of A, B, C and D used in the ranking system.

The data review process was conducted on numerous data sources. The data
contained in each were used to develop an emission factor specific to that
source and site. The sources are grouped by metalurgical coke processes and
with control device. Source category emission factors were then calculated
and rated. The ranking assigned to the emission factors, reflects the
rankings of the data used to develop that emission factor.

An A through E scale, as defined earlier, was used to indicated the
reliability of each emission factor. A brief summary of the relevant details
of each test and the basis for the assigned rank follows.

All data in the tables are presented in a lb/ton coal charged basis. 1In
some instances, especially with the test reports on pushing, the only
available data were reported on a lb/ton coke basis. To keep uniformity in
the source category report and to follow the same reporting criteria in the
proposed AP-42, all 1b/ton coke emissions had to be converted to lb/ton coal.
The present factor for determining the tonnage of coke produced per oven is
1.0 tons of dry furnace coke for each 1.43 tons of dry coal charged. This is
derived from Lowry's Formula using an average volatile matter of 30.9 percent
to get a yield of 73.81 percent run of oven coke. Thus dividing lb/ton coke

by 0.7381 will give an approximate lb/ton coal.
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Coal Handling

Source No. 1 was a report of a test conducted at Bethlehem Stecl,
Bethlehem, Pennsylvania by PADER. The test was an EPA method-5 test on the
outlet of an Amerclcne dry centrifugal dust collector, which controlled
emissions from the coal crushing station. The testing was conducted on
9/26/78 and is rated a B.

Preheaters

Source 2 was a report of a test conducted at Allied Chemical Semet Solvay
Division in Detroit, Michigan. Three EPA method-5 runs were conducted on the
outlet of a scrubber controlling the "B" Unit Coal Preheat operation. The
testing was conducted during August and September 1978 and rated a B.

Source 3 was a report of a test conducted at Allied Chemical Semet Solvay
Division in Detroit, Michigan. Three EPA method-5 runs were conducted on the
outlet of a scrubber controlling the "A" Unit Coal Preheat operation. The
testing was conducted on 7/18 - 20/79 and was rated B.

Source 4 was a report of a test conducted at Inland Steel Co., East
Chicago, Indiana. 7Twelve EPA method-5 runs were conducted on the northside
preheater for "C" Battery at the inlet to a Venturi scrubber. The testing was
conducted from 8/30 - 9/2/77 and was rated B.

Source 5 was a report of a test conducted at Inland Steel Co., East
Chicago, Indiana. Twelve EPA method-5 runs were conducted on the outlet of a
Venturi scrubber. This scrubber controls the northside preheater emissions at
"Cc" Battery. The scrubber was operated in 4 different modes during the
testing. The testing was conducted from 8/30 - 9/2/77 and was rated B.

Source 6 was a report of a test conducted at Jones & Laughlin Steel,
Aliquippa Works. Eighteen EPA method-5 runs were conducted on the North
Preheat Bleed of A-5 battery. The runs were performed on the inlet to a
Venturi scrubber which controls the preheater emissions. The testing was
conducted on 3/30 - 4/7/77 and this test was rated A.

Source 7 was a report of a test conducted at Jones & Laughlin Steel,
Aliquippa Works. Eighteen EPA method-5 runs were conducted on the North

Preheat Bleed of A-5 battery. The runs were performed on the outlet of a
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Venturi scrubber which controls the preheater emissions. The unit was run
with different operating conditions and the runs were performed from
3/30 - 4/7/77. This test was rated A.

Source 8 was a report of a test conducted at Jones & laughlin Steel,
Aliquippa Works. Three EPA method-5 run were performed on the inlet and
outlet to a scrubber controlling the North Unit Preheater System. The test
was conducted from July ~ August 1978 and rated A.

Source 9 was a report of a test conducted at Alabama By-Products, Torrant
City, Alabama. Three runs similar to EPA Method-5 run were conducted on the
outlet of a wet ESP which controls the preheater. The testing was conducted
on 4/29/80 and is rated B.

Sources 10 and 11 were reports of two tests conducted at Jones & laughlin
Steel, Aliquippa Works. The tests were conducted by PADER on 11/29/77. One
EPA method-5 test was performed on each of two preheaters controlled by a
Venturi scrubber and a Demister. These tests were not included in the
Emission Factor and were each rated C.

Source 12 was a report of a series of tests performed at U.S. Steel, Gary
Indiana. The report included a series of tests conducted on three wet ESP's
A, B, and C which control a preheater system. Three method-5 runs were
conducted on the outlet of each of the ESP's. The testing was performed

between 7/12 -~ 26/78 and is rated A.
Charging

Source 13 was a report of a series of tests conducted at Bethlehem Steel
Co., Burns Harbor, Indiana. The runs were performed on the outlet of a
scrubber system mounted on a larry car. The scrubber was tested at three
different operation conditions. All the tests were performed in April 1970
and were rated C.

Source 14 was a report of a test conducted at Jones & Laughlin Steel,
Pittsburgh, Pennsylvania. The testing was performed in 1973 and compared
emissions from a Wilputte car vs. an EPA/AISI car. These cars were serving

battery P-4 and the testing was rated B.
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Source 15 was from a summary on a test conducted at Ruhrkold Zollverein
in Essen, Germany. The date of the test is unknown but it was conducted on a
Low Energy Krupp Scrubber mounted on a larry car. This is the average of two
larry car tests and the summary is rated D.

Source 16 was from a summary on a test conducted at Osterfeld Plant in
Essen, Germany. The test was performed on a larry car which had a low energy
centrifugal dust collector with mist eliminators mounted on it. The method
utilized was VDI 2302 and the test was conducted in August of 1974. The
summary was rated D.

Source 17 was from the Publication EPA-450/4-79~028, Particulate Emission
Factors Applicable to the Iron and Steel Industry (MRI). A C rating was given

for uncontrolled charging emissions.
COMBUSTION STACKS

Source 18 was a report of testing at Armco Inc., Houston Works, in
Houston, Texas. The report includes test data from both the No. 1 and No. 2
combustion stacks. Additionally, the data provided includes both inlet
(uncontrolled) and outlet (controlled) emission data. The sources were
controlled by a dry ESP. Each of the individual ESPs were comprised of three
fields. The report\was a file summary of the testing. The testing was
performed during July 1973. The report was rated C.

Source 19 was a report of testing at Armco Inc., Houston Works, in
Houston, Texas. The locations were the same as those in source 1. Three
tests were performed at both the inlet and outlet of both sides of the ESP.
The tests were performed during November 1976. The report was rated B.

Source 20 was a report of testing at Bethlehem Steel Corp., Bethlehem
Plant in Bethlehem, Pennsylvania. Tests were performed on the No. 2, 3, §
and A batteries. The No. 2 and 3 batteries were each comprised of 102 ovens;
while the 5 & A batteries were comprised of 80 ovens each. One run was
conducted on each of the batteries. The combustion stacks burn coke oven gas
only. Testing was performed during May 1980. The report was rated B.

Source 21 was a report of testing at Bethlehem Steel Corp's., Franklin
Plant in Johnstown, Pennsylvania. This source was uncontrolled. The No. 17
battery was comprised of 77 ovens. Two tests were performed on this source.

These tests were conducted on 3 December 1975. The report was rated B.
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Source 22 was a report of testing at Bethlehem Steel Corp's., Franklin
Plant in Johnstown, Pennsylvania. The source was uncontrolled. The tests
were performed on the No. 18 coke battery. The No. 18 coke battery was
comprised of 77 ovens. The ovens were fired on coke oven gas exclusively.
Three tests, only one being EPA M-5, were performed on this source during June
and August 1978. The report was rated C.

Source 23 was a report of testing at Bethlehem Steel Corp's., Franklin
Plant in Johnstown, Pennsylvania. The source was the No. 18 coke oven battery
combustion stack. This source was described as source 22. One EPA M-5 test
was performed. This report was rated B.

Source 24 was a report of tests conducted at Bethlehem Steel Corp's.,
Sparrow Point Plant located in Sparrows Point, Maryland. The tests were
conducted on the coke oven batteries 8, 9, 10, 11, 12 combusticn stacks. Each
of these sources was fired on blast furnace gas and coke oven gas. Nineteen
EPA M-5 tests were conducted during the firing of each individual fuel. The
testing was conducted during March, June and July 1975. This report was
rated A.

Source 25 was a report of testing at Donner Hanna Coke Co., in Buffalo,
New York. The tests were performed on the B battery during December 1973.
This coke battery is comprised of 51 ovens. Three EPA M-5 tests were
performed at this location. The report was rated B.

Source 26 was a report of testing at Ford Motor Corp's. Dearborn Michigan
Plant. Three EPA M-5 tests were performed on the C battery combustion stack.
These tests were performed during 27-28 October 198l1. The C battery is
comprised of 61 coking ovens, and the emissions are controlled by an ESP. The
report was rated A.

Source 27 was a report of testing at the Inland Steel Corp's. Indiana
Harbor Works in East Chicago, Illinois Plant. The tests were performed on the
No. 11 coke battery combustion stack. Three EPA M-5 tests were performed, in
conjunction with S0, tests. The No. 11 battery is comprised of 69 ovens.

The report was rated B.

Source 28 was a report of tests performed at Interlake, Inc., Riverdale
Plant in Chicago, Illinois. The report included a description of two EPA M-5
tests. The coke oven battery was comprised of 50 ovens. The tests were

performed during 4 June 198l. The report was rated C.
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Source 29 was a report of tests conducted at J & L Steel Co., Aliquippa
Works in Aliquippa, Pennsylvania. The tests were conducted on the A-5 coke
oven battery. This battery was fired on coke oven gas. The A-5 battery was
comprised of 56 ovens. Two EPA M-5 tests were conducted during 11-13 February
1980. The report was rated B.

Source 30 was a report of tests conducted at J & L Steel Co., Aliquippa
Works in Aliquippa, Pennsylvania. The tests were conducted on the A-1 coke
oven battery. This battery was fired on coke oven gas and was comprised of
106 ovens. Three EPA M-5 tests were conducted during 29-30 December 1980.

The report was rated B. .

Source 31 was a report of tests conducted at J & L Steel Co., Indiana
Harbor Works in East Chicago, Illinois. The tests were conducted on the No. &4
coke oven battery. This battery was comprised of 75 ovens and fired on coke
oven gas. The tests were conducted during 7-9 April 1980. The report was
rated B.

Source 32 was a report of tests conducted at J & L Steel Co., Indiana
Harbor Works in East Chicago, Illinois. The report detailed tests conducted
on the No. 9 coke oven battery combustion stack. The No. 9 coke oven battery
was comprised of 87 ovens and was fired on coke oven gas only. Three EPA M-5
tests were conducted during 22-24 October 1980. The report was rated B.

Source 33 was a report of tests conducted at J & L Steel Co., Pittsburgh
Works in Pittsburgh, Pennsylvania. The report details tests conducted on the
P-4 coke oven battery combustion stack. -The P-4 coke oven battery was
comprised of 79 ovens and was fired on coke oven gas. Three EPA M-5 tests
were conducted during 16-17 April 1980. The report was rated B.

Source 34 was a report of tests conducted at J & L Pittsburgh Works in
Pittsburgh, Pennsylvania coke oven combustion stacks. The testing was
conducted on Batteries Pl, P2, P3N, and P3S. The four batteries were of
similar design and each was comprised of 59 ovens. The ovens were fired on
coke oven gas. Three EPA M-5 tests were conducted on each of these combustion
stacks during 19-21 June 1980. The report was rated B.

Source 35 was a report of tests conducted at Kaiser Steel Co., Foutana
Works in Fontana, California. The report details testing performed on the
C & E coke oven battery combustion stacks. These batteries were controlled by

a baghouse. Three EPA M-5 tests were conducted on each of these during
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April, 1980. Both coke oven batteries were comprised of 45 ovens; the C
battery is fired on coke oven gas whereas the E battery is fired on blast
furnace gas. The report was rated A.

Source 36 was a report of tests conducted at Koppers Co., Industrial
Products Division in Woodward, Alabama. The tests were performed on the No. §
coke oven battery combustion stack. The No. 5 combustion stack was comprised
of 30 ovens and was fired on coke oven gas. Two EPA M-5 tests were conducted
during 21-22 August 1975. The report was rated C.

Source 37 was a report of tests conducted at National Steel Co., Great
Lakes Steel Division located in Ecorse, Michigan. The report detailed tests
that were conducted on the No. 5 coke oven battery combustion stack. The
No. 5 coke oven battery was comprised of 85 ovens and was designed to be fired
on blast furnace gas and coke oven gas. Three EPA M-5 tests were conduycted
during 20-24 November 1980. The report was rated B.

Source 38 was a report of testing conducted at National Steel Co.,
Granite City, Illinois. The report details tests performed on the C-coke oven
battery combustion stack. The C battery was comprised of 61 ovens. This
battery's combustion stack was controlled by an ESP. Five EPA M-5 tests were
performed at both the inlet and outlet of the ESP on 17-23 October 1979. The
report was rated C.

Source 39 was a report of testing conducted at National Steel Co.,
Granite City, Illinois. The testing was conducted on the A coke oven battery
combustion stack. The A battery was comprised of 45 ovens and was fired on
coke oven gas. Three EPA M-5 tests were conducted during 16-17 December
1980. The report was rated B.

Source 40 was a report of tests conducted at National Steel Co., Weirton
Steel Division, Weirton, West Virginia. The report detailed tests conducted
on the B-1 coke oven battery combustion stack. The B-1 coke oven battery was
comprised of 87 ovens. Three EPA M~5 tests were performed during 17 June
1981. The report was rated B.

Source 41 was a report of tests conducted at National Steel Co., Weirton
Steel Division, Weirton, West Virginia. The report detailed tests conducted
on the No. 8 coke oven battery combustion stack. The No. 8 coke oven battery
was comprised of 87 ovens. ree EPA M-5 tests were conducted during 18 June

1981. The report was rated B.
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Source 42 was a report of testing performed at Shenango Steel Co.,
Neville Island, Pennsylvania. The report described tests performed on the
No. 2 and 3 coke oven battery combustion stack. The report detailed ten EPA
Method 5 runs. Also included was data pertaining to particle size
distributions, NO, and SO . The report was rated A.

Source 43 was a report of tests conducted at U.S. Steel Co., Fairfield,
Alabama. The report detailed tests conducted on the No. 2 coke oven battery
combustion stack. The No. 2 coke oven battery was comprised of 57 ovens and
was fired on coke oven gas. Three EPA M-5 tests conducted during
10-11 October 1979. The report was rated B.

Source 44 was a report of tests conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were conducted on the No. 2 coke oven battery
combustion stack during the combustion of coke oven gas and blast furnace
gas. The No. 2 battery was comprised of 57 ovens. Seven EPA M-5 tests were
conducted during 12-26 July 1978. 7The report was rated A.

Source 45 was a report of tests conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were conducted on the No. 1 coke oven combustion
stack. The No. 1 coke oven battery was comprised of 85 ovens and fired on
coke oven gas. Three EPA M-5 tests were conducted during 7-9 March 1980. The
report was rated B.

Source 46 is a report of tests conducted af U.S5. Steel Co., Gary Works in
Gary, Indiana. The tests were conducted on the No. 7 coke oven battery
combustion stack. The No. 7 coke oven was comprised of 77 ovens and was fired
on coke oven and blast furnace gas. Three EPA M-5 tests were conducted during
17 December 1980. The report was rated B.

Source 47 was a report of tests conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were conducted on the No. 2 coke oven battery
combustion stack. The No. 2 coke oven battery was comprised of 57 ovens and
was fired on coke oven and blast furnace gas. Three EPA M-5 tests were
conducted during 27 February-2 March 198l. The report was rated B.

Source 48 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 13 coke oven battery
combustion stack. The No. 13 coke oven battery was comprised of 77 ovens and
was fired on coke oven gas. Three EPA M-5 tests were conducted during

8-9 April 198l. The report was rated B.
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Source 49 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 2 coke oven battery
combustion stack. The No. 2 coke oven battery was described as source 47.
Three EPA M-5 tests were conducted during 23-28 April 198l. The report was
rated A. '

Source 50 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 1 coke oven battery
combustion stack. The No. 1 coke oven battery was comprised of 85 ovens and
was fired on coke oven gas. Three EPA M-5 tests were performed during
3-5 November 198l. The report was rated A.

Source 51 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 15 coke oven battery
combustion stack. The No. 15 coke oven battery was comprised of 77 ovens and
was fired on coke oven gas. Three EPA M-5 tests were performed during
7-9 March 1980. The report was rated A.

Source 52 was a report of tests performed at U.S. Steel Co., Gary Works

~ in Gary, Indiana. The tests were performed on the No. 16 coke oven battery

combustion stack. The No. 16 coke oven battery was comprised of 77 ovens and
was fired on coke oven gas. Three EPA M-5 tests were performed during
9-10 April 1980. The report was rated A.

Source 53 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 3 coke oven battery
combustion stack. The No. 3 battery was comprised of 57 ovens and was fired
on both coke oven and blast furnace gases. Six EPA M-5 tests were performed
during 9-13 April 1980. The report was rated B.

Source 54 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 7 coke oven battery
combustion stack. The No. 7 coke oven battery was comprised of 77 ovens and
was fired on both coke oven and blast furnace gas. Six EPA M-5 tests were
performed during 9-13 April 1980. The tests were segregated according to the
type of fuel being used. The report was rated A.

Source 55 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 5 coke oven battery

combustion stack. The No. 5 coke oven battery was comprised of 77 ovens and
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was fired on both coke oven and blast furnace gas. Six EPA M-5 tests were
performed during 15-17 April 1980. These tests were segregated according to
the type of fuel being used. The report was rated A.

Source 56 was a report of testing performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were performed on the No. 5 coke oven battery
combustion stack. The No. 5 coke oven battery was described as source 55.
Three EPA M-5 tests were performed during the burning of coke oven gas. These
tests were conducted during 30-31 May 1980. The report was rated A.

Source 57 was a report of tests conducted on the No. 7 coke oven
combustion stack at U.S. Steél Co., Gary Works in Gary, Indiana. The
description of the No. 7 coke oven is included as source 54. Three EPA M-5
tests were performed during the burning of coke oven gas. These tests were
conducted during 30-31 May 1980. The report was rated B.

Source 58 was a report of tests performed at U.S. Steel Co., Gary.Works
in Gary, Indiana. The tests were conducted on the No. 15 coke oven battery
combustion stack. The No. 15 coke oven battery was described as source 51.
Three EPA M-5 tests were performed during the burning of coke oven gas. These
tests were conducted on June 1-2, 1980. The report was rated a B.

Source 59 was a report of tests performed at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were conducted on the No. 3 coke oven battery
combustion stack. The No. 3 coke oven battery was described as source 53.
Three EPA M-5 tests were performed during the combustion of coke oven gas.
These tests were conducted during 3 June 1980. The report was rated A.

Source 60 was a report of tests conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The report detailed tests performed on the No. 16 coke oven
battery combustion stack, The No. 16 coke oven battery was comprised of
77 ovens and was fired on coke oven gas. Three EPA M-5 tests were conducted
on the source during 3 June 1980. The report was rated A.

Source 6l was a report of testing at U.S. Steel Co., Gary Works in Gary,
Indiana. The tests were conducted on the No. 13 coke oven battery. The No.
13 battery was comprised of 77 ovens and was fired on coke oven gas
exclusively. Three EPA M-5 tests were conducted during 15-16 July 1980. The

report was rated B.
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Source 62 was a report of testing at U.S. Steel Co., Gary Works in Gary,
Indiana. The report detailed testing at the No. 15 coke oven battery
combustion stack. The No. 15 coke oven battery was comprised of 77 ovens and
was fired on coke oven gas. The report described two EPA M-5 tests conducted
during 15-17 July 1980. The report was rated C.

Source 63 was a report of testing at U.S. Steel Co., Gary Works in Gary,
Indiana. The report detailed testing at the No. 1 coke oven battery
combustion stack. The No. 1 coke oven battery was comprised of 85 ovens and
was fired on coke oven gas. The report detailed three EPA M-5 tests conducted
during 17-18 July 1980. The report was rated B.

Source 64 was a report of testing at U.S. Steel Co., Gary Works in Gary,
Indiana. The report detailed testing on the No. 16 coke oven battery stack.
The No. 16 coke oven battery was described as source 52. Three EPA M-S tests
were conducted during 18-19 July 1980. The report was rated A.

Source 65 was a report of testing conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The report detailed testing conducted at the No. 3 coke
oven battery combustion stack. The No. 3 coke oven battery was described as
source 53. Three EPA M-5 tests were conducted during 20-21 July 1980. The
report was rated B.

Source 66 was a report of testing conducted at 1.S. Steel Co., Gary Works
in Gary, Indiana. The report detailed testing conducted at the No. 5 coke
oven battery combustion stack. The No. 5 coke oven battery was described as
source 55. Three EPA M-5 tests were conducted during 20-21 July 1980. The
report was rated A.

Source 67 was a report of testing conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The report detailed testing conducted at the No. 7 coke
oven battery combustion stack. The No. 7 coke oven battery was described as
source 57. Three EPA M-5 tests were conducted during 21-23 July 1980. The
report was rated A.

Source 68 was a report of testing conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The report detailed testing conducted on the No. 16 coke
oven battery combustion stack. The No. 16 coke oven battery was described as
source 52. Three EPA M-5 tests were conducted during 7-8 January 1981. The

report was rated B.
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Source 69 was a report of testing conducted at U.S. Steel Co., Gary Work:;
in Gary, Indiana. The report detailed tests performed on the No. 5 coke oven
battery combustion stack. The No. 5 coke oven battery was described as
source 55. Three EPA M-5 tests were conducted during 17-18 February 1981.

The report was rated B.

Source 70 was a report of testing conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The report detailed tests performed on the No. 3 coke oven
battery combustion stack. The No. 3 coke oven battery was described as
source 53. Three EPA M-5 tests were conducted during 3-4 March 198l. The
source was firing coke oven gas only. The report was rated B.

Source 71 was a report of testing conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The report detailed tests conducted on the No. 15 coke oven
battery combustion stack. The No. 15 coke oven combustion stack was described
as source 62. Three EPA M-5 tests were conducted during 8-9 April 198l1. The
report was rated B.

Source 72 was a report of testing conducted at U.S. Steel Co., Gary Works
in Gary, Indiana. The tests were conducted on the No. 1 coke oven battery.
The No. 1 coke oven battery was described as source 45. Three EPA M-5 tests
were conducted during 2-4 November 1982. The report was rated B.

Source 73 was a report of testing conducted at U.S5. Steel Co., Geneva
Works in Provo, Utah. The report detailed testing conducted on the No. &4 coke
oven battery combustion stack. The No. 4 oven battery combustion stack was
comprised of 63 ovens and was fired on coke oven gas. Three EPA M-5 tests
were conducted during 24-26 February 1981. The report was rated A.

Source 74 was a report of testing conducted at U.S. Steel Co., Geneva
Works in Provo, Utah. The report detailed testing conducted on the No. 3 coke
oven battery combustion stack. The No. 3 coke oven battery was comprised of
63 ovens and was fired on coke oven gas. Three EPA M-5 tests were conducted
during 3-5 February 198l1. The report was rated A.

Source 75 was a report of testing conducted at U.S. Steel Co., Geneva
Works in Provo, Utah. The report detailed tests that were conducted on the
No. 2 coke oven battery combustion stack. The No. 2 coke oven battery
combustion stack was comprised of 63 ovens and was fired on coke oven gas.

Three EPA M-5 tests were conducted during 16-18 February 1982. The report was
rated A.
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Source 76 was a report of testing conducted at U.S. Steel Co., Geneva
Works in Provo, Utah. The report detailed tests that were performed on the
No. 1 coke oven battery combustion stack. The No. 1 coke oven battery was
comprised of 63 ovens and was fired with coke oven gas. Three EPA M-5 tests
were conducted during 13-16 October 198l1. The report was rated A.

Source 77 was a report of tests conducted at Wheeling Pittsburgh Steel
Corp., Mon Valley Plant in Monassen, Pennsylvania. The tests were conducted
on the No. 1 coke oven battery combustion stack. The No. 1 coke oven battery
was comprised of 74 ovens and was fired on coke oven gas. Three EPA M-5 tests
were conducted during 9 September 198l1. The report was rated B.

Source 78 was a report of tests conducted at Republic Steel Corp.,
Chicago District in Chicago, Illinois. The report described tests that were
conducted on the No. 1 coke oven battery combustion stack. The No. 1 coke
oven battery was comprised of 60 ovens and was fired on both coke oven gas and
blast furnace gas. Three EPA M~5 tests were conducted during 10 February
1982. The report was rated B.

Source 79 was a report of tests conducted on the No. 4 coke oven battery
combustion stack at Republic Steel Co., Mahoning Valley District in Warren,
Ohio. The No. 4 coke oven was comprised of 85 ovens and was fired on coke
oven gas. The report detailed three EPA M-5 tests conducted during
16~17 September 198l1. The report was rated B.

Source 80 was a report of tests conducted on the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The testing was conducted on the No. 21 coke
oven battery combustion stack. The stack was controlled by an ESP. Four
EPA M-5 tests and were conducted during 17-20 December 1979. The report was
rated C. '

Source 81 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The testing was conducted on the No. 1 coke
oven battery combustion stack. The No. 1 coke oven battery was comprised of
64 coke oven batteries which were fired on coke oven gas. Three EPA M-5 tests
were conducted during 11-12 March 1981. The report was rated C.

Source 82 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The report detailed tests that were
conducted on the No. 2 coke oven battery combustion stack. The No. 2 coke
oven was comprised of 64 ovens and was fired on coke oven gas. Three EPA M-5

tests were conducted during 13 and 19 March 198l. The report was rated C.
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Source 83 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The report detailed tests that were
conducted on the No. 3 coke oven battery combustion stack. The No. 3 coke
oven combustion stack was comprised of 64 ovens that were fired on coke oven
gas. Three EPA M-5 tests were conducted during 20-25 Marci 1981. The report
was rated C.

Source 84 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The report detailed tests that were
conducted on the No. 7 coke oven battery combustion stack. The No. 7 coke
oven battery was comprised of 64 ovens that were fired on cocke oven gas.

Three EPA M-5 tests were conducted during 6-7 April 198l. The report was
rated C.

Source 85 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The report detailed tests that were
conducted on the No. 8 coke oven battery combustion stack. The No. 8 coke
oven battery was comprised of 64 ovens that were fired on coke oven gas.

Three EPA M-5 tests were conducted during 10 and 13 April 1981. The report
was rated C.

Source 86 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The tests were conducted on the No. 9 coke
oven battery combustion stack. The No. 9 coke oven battery was comprised of
64 ovens and was fired on coke oven gas. Three EPA M~5 tests were conducted
during 15-16 April 1981. ‘The report was rated C.

Source 87 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The testing was conducted on the No. 21 coke
oven battery combustion stack. This source was described as source 80. Three
EPA M-5 tests were performed during 1-2 September 1981 on the outlet of the
ESP. The report was rated C.

Source 88 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The testing was conducted on the No. 19 coke
oven battery cogbustion stack. The No. 19 coke oven battery was comprised of
87 ovens which were fired on coke oven gas. Three EPA M-5 tests were

conducted during 16-17 September 1981. The report was rated C.
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Source 89 was a report of tests conducted at the U.S. Steel Co., Clairton
Works in Clairton, Pennsylvania. The tests were conducted o1 the No. 20 coke
oven battery combustion stack. The No. 20 coke oven battery was comprised of
87 ovens and was fired with coke oven gas. Three EPA M~5 tests were conducted
during 5-6 October 198l. The report was rated C.

Source 90 was a report of tests performed at Republic Steel Co.,
Cleveland District Plant in Cleveland, Ohio on the No. 1 coke battery. Four
EPA M-5 tests were performed during 16-17 July 1979. The No. 1 coke battery
was comprised of 51 ovens. The ovens were fired with coke oven gas. The
report was rated A.

Source 91a was a report of tests performed at Kaiser Steel Co., Fontana
Works in Fontana, California. Two EPA M-5 tests were performed on the coke
oven battery B during 26-27 July 1979. The B battery was fired on coke oven
gas. The source was controlled by a reverse air baghouse. The battery was
comprised of 45 ovens. The report was rated B.

Source 91b was a report of tests performed at Kaiser Steel Co., Fontana
Works in Fontana, California. Three EPA M-5 tests were performed on the coke
oven battery C during 26-27 March 1979. The C battery was fired on coke oven
gas. The source was controlled by a reverse air baghouse. This baghouse
utilized silicon-graphite bags. The battery was comprised of 45 ovens. The
report was rated B.

Source 91c was a report of tests performed at Kaiser Steel Co., Fontana
Works in Fontana, California. Three EPA M-5 tests were performed on the coke
oven battery D during 27-28 November 1978. The D battery was fired on coke
oven gas. The emissions were controlled by a reverse air baghouse. This
baghouse was fit with silicon graphite bags. The test report was rated B.

Source 91d was a report of tests performed at Kaiser Steel Co., Fontana
Works in Fontana, California. Three EPA M-5 tests were performed on the
E coke oven battery during 12-13 February 1979. The battery was heated by
blast furnace gas. The emissions were controlled by a reverse air baghouse.
The report was rated B.

Source 9le and f was a report of tests performed at Kaiser Steel Co.,
Fontana Works in Fontana, California. Three EPA M-5 tests were performed on
the G coke oven battery and 2 EPA M-5 tests were performed on the F battery.

The tests were conducted during 7-8 January 1980 (G battery) and 9-10 January
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1980 (F battery). Both batteries were heated by coke oven gas and blast
furnace gas. Each battery was controlled by an independent reverse air
baghouse fitted with silicon-graphite bags. The report was rated B.

Source 92 was a report of testing at Jones & Laughlin Steel Co.,
Aliquippa Works in Aliquippa, Pennsylvania. One EPA M-5 tests were performed
on 1 June 1978. These tests were performed on the A-5 battery. The battery
was comprised of 56 ovens. The report was rated B.

Source 93 was a report of testing at Keystone Coke Co., at Conshohocken,
Pennsylvania. The tests were conducted on the No. 3 and No. 4 coke oven
battery combustion stacks in July 1979. One test was performed on each of
these stacks. The report was rated C.

Source 94a was a report of testing at U.S. Steel, Gary Works in Gary,
Indiana. The tests were performed on the No. 3 coke oven battery combustion
stack during 1-6 February 1980. Three EPA M-5 tests were conducted on the
stack while the ovens were independently firing blast furnace gas and coke
oven gas. The battery was comprised of 57 ovens. The report was rated B.

Source 94b was a report of testing at U.S. Steel, Gary Works in Gary,
Indiana. The tests were performed on the No. 13 coke oven battery combustion
stack during 24-25 January 1980. Three EPA M-5 tests were performed while the
ovens were héated by coke oven gas. The No. 13 battery was comprised of
77 ovens. The report was rated B.

Source 94c was a report of testing at U.S. Steel, Gary Works in Gary,
Indiana. The tests were conducted on the No. 15 coke oven battery combustion
stack. Three EPA M-5 tests were performed during the independent burning of
coke oven and blast furnace gases. The report was rated B.

Source 94d was a report of testing at U.S. Steel, Gary Works in Gary,
Indiana. The tests were conducted on the No. 7 coke oven combustion stack.
Three EPA M-5 tests were performed during the independent burning of coke oven
and blast furnace gases. The report was rated B.

Source 94e was a report of testing at U.S. Steel, Gary Works in Gary,
Indiana. The report described testing performed on the No. 5 coke oven
battery stack during 13-16 November 1979. The coke oven battery was comprised
of 77 ovens. Three EPA M-5 tests were performed during the independent

burning of coke oven gas and blast furnace gas. The report was rated B.
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Source 94f was a report of testing at U.S. Steel, Gary Works in Gary,
Indiana. The report described tests that were performed on the No. 16 coke
oven battery stack during 17-18 November 1979. The coke oven battery was
comprised of 77 ovens. Three EPA M-5 tests were performed during the burning
of coke oven gas. The report was rated B.

Source 95 was a report of testing at U.S. Steel, Fairfield Works in
Fairfield, Alabama. The report described testing performed on the No. 3 coke
oven battery combustion stack during 19-21 August 1975. Three EPA M-5 tests
were performed at this location while the ovens were heated by coke oven gas.
The No. 3 coke oven battery was comprised of 57 ovens. The report was rated B.

Source 96 was a report of testing performed at Bethlehem Steel Co.,
Sparrows Point Plant in Sparrows Point, Maryland. Nineteen EPA M-5 tests were
conducted on the No. 8, 9, 10, 11 and 12 coke oven battery stacks. The tests
were performed during the use of various combinations of blast furnace gas and
coke oven gas. The tests were performed during March-November 1975. SO2

was also measured. The test was rated B.
PUSHING

Source 97 was a report of testing performed at Armco Steel Co., Hoﬁston,
Texas. The report included testing at the inlet and outlet of a wet ESP.

This ESP services the oven shed from two batteries. The shed was designed for
201,400 scfm. The battery ovens were sized for 12.7 ton/push. Three EPA

M-5 tests were performed at each location. The testing was performed on

26-28 October 1976. The report was rated A.

Source 98 was a report of testing performed at Armco Steel Co., Houston,
Texas. The testing was performed at the same location as source 97 although
only outlet testing was performed. There were four EPA M-5 tests performed on
29 July-1 August 1977. The report was rated B.

Source 99 was a report of testing at Armco Steel Co., Houston, Texas.

The location was the outlet of the ESP described as source 97. Two
EPA M-5 tests were performed on 1 May 1979. The report was rated B.

Source 100 was a report of testing at Armco Steel Co., Houston, Texas.

The location was the inlet to the ESP described as source 97. Three EPA

M-5 tests were performed during 2-3 May 1979. The report was rated B.
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Source 101 was a report of testing at Armco Steel Co., Houston, Texas.
The location was the outlet of the ESP described as source 97. Four EPA
M-5 tests were performed during 3-5 August 1979. The report was rated B.

Source 102 was a report of testing performed at Bethlehem Steel,
Bethlehem, Pennsylvania. The report detailed one EPA M-5 test on the outlet
of the A battery hood. This hood was controlled by a venturi scrubber. The
test was performed on 19 December 1980. The report was rated B.

Source 103 was a report of testing performed at Bethlehem Steel, Burns
Harbor, Indiana. The report detailed eleven EPA M-5 tests that were conducted
on the No. 1 battery shed. The No. 1 battery was comprised of 82 6-meter
ovens. Each oven was designed to produce 23.5 ton coke/push. The shed
enclosure was designed for 300,000 acfm of air on a continuous basis. The
testing was performed during July-September 1974. The report was rated A.

Source 104 was a report of testing performed on the Coke Guide Fume Hood
high energy wet scrubber at Ford Motor, Dearborn, Michigan. The tests were
performed on the pushside hood ducting A and Ax batteries. The tests were
conducted during 1975. The report included extensive emissions information.
This information was presented in many cases as both inlet (uncontrolled) and
outlet data on many pollutants. The Ax battery was comprised of 13 ovens;
whereas the A battery was comprised of 45 ovens. The report was rated A.

Source 105 was a report of testing at Ford Motor Co., Dearborn,

Michigan. The testing was performed on the B battery. Three EPA M~5 tests
were performed during the period 23-25 February 1982. The report was rated A.

Source 106 was a report of testing at Ford Motor Co., Dearborn,

Michigan. Three EPA M-5 tests were performed on the pushside hood ducting the
A and Ax batteries. The tests were performed during 25-27 July 1979. The

Ax battery was comprised of 13 ovens whereas the A battery was comprised of

45 ovens. The report was rated B.

Source 107 was a report of testing performed at Great Lakes Carbon Corp.,
St. Llouis, Missouri. The report detailed tests performed during pushing and
non pushing cycles on an uncontrolled pushside shed. The tests were performed

during April 1975. The report was rated A.
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Source 108 was a report of testing at Inland Steel, East Chicago,
Indiana. The report detailed tests performed during 7-11 November 1976. The
report was rated B.

Source 109 was a report of testing at Inland Steel, East Chicago,
Indiana. The report detailed tests performed during 17 November 1978 on the
No. 11 coke oven battery. Three EPA M-5 tests were performed. The report was
rated B.

Source 110 was a report of testing performed at Inland Steel Corp., East
Chicago, Indiana. The report detailed three EPA M-5 tests performed on
Battery No. 9. The tests were performed on 28 December 1979. The report was
rated B.

Source 111 was a report of testing performed at Interlake Inc., Chicago,
Illinois. The report detailed three EPA M-5 tests performed on the No. 2 coke
battery. The No. 2 coke oven battery 1is comprised of 50 ovens. The emissions
were controlled by a Minister Stein system with a venturi scrubber. These
tests were performed during 18-19 June 1980. The report was rated B.

Source 112 was a report of testing performed at Interlake Inc., Chicago,
Illinois. The report was a summary of three tests conducted on the outlet of
a Minister Stein system with a venturi scrubber. The report was rated C.

Source 113 was a report of testing performed at Ironton Coke Corp.,
Ironton, Ohio. Three EPA M-5 tests performed on coke batteries 1 and 2. The
report was rated C.

Source 114 was a report of testing at Keystone, Coke Co., Conshohocken,
Pennsylvania. The report included one EPA M-5 test on the outlet of a
baghouse. The test was performed on 23 October 1980. The report was rated C.

Source 115 was a report of testing at Keystone, Coke Co., Conshohocken,
Pennsylvania. The report detailed one EPA M-5 test on the outlet of a
baghouse. The test was performed on 15 January 198l. The report was rated C.

Source 116 was a report of testing performed at Dofasco's Southside Coke
Evacuation shed. Tests were performed under various operating loads including
push and nonpush cycle emissions. The tests were performed at both the inlet
and outlet of the wet ESP which had been installed to control shed emissions.

The tests were performed during December 1976. The report was rated B.
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Source 117 was a report of tests performed at the Allied Chemical Corp.'s
Minister Stein coke oven emission control system on coke battery No. 3. The
tests were performed during April 1979. Seven EPA M-5 tests were conducted at
both the inlet and outlet to the control system. The report was rated A.

Source 118 was a report of testing performed at the Bethlehem Steel,
Burns Harbor Plant. The tests were performed during March 1975. These tests
were conducted during various operational phases of the coke battery
operation. Three EPA M-5 runs were conducted. The report was rated A.

Source 119 was a report of testing at Indiana Gas & Chemical Co. Three
EPA M-5 runs were performed at the outlet of a venturi rod scrubber. These
tests were conducted during 8-10 October 1979. The scrubber controlled the
emissions from two coke oven batteries. At the time of testing 48 ovens were
operating. The report was rated B.

Source 120 was a report of testing performed at U.S. Steel Gary Works,
Gary, Indiana. The report detailed three tests conducted during October
1981. The tests were performed on the outlet of a baghouse servicing
battery 9. The data was rated A.

Source 121 was a report of testing performed at U.S. Steel Gary Works,
Gary, Indiana. Three EPA Method 5 tests were performed on the outlet of the
east baghouse. This baghouse controlled the emissions from the No.s 13, 15,
16 batteries. The system includes a hooded coke guide, a single spot quench
car and baghouse. The testing was conducted during 6-8 October 198l. The
data was rated A.

Source 122 was a report of testing at Wheeling-Pittsburgh Steel Co. at
Monassen, PA. Three EPA Method 5 tests were conducted during August 1981.
The tests were conducted on the outlet of a baghouse servicing both

batteries 1 and 2. The report was rated A.

QUENCH CARS

Source 123 was a report of testing at Republic Steel Co., Cleveland,
Ohio. The report included tests performed on the No. 21 and No. 22 quench
cars. These cars were Chemico H-111 cars. Each of these cars was equipped

with a scrubber. The No. 6 and 8 batteries each have 63 ovens. The
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individual ovens are 13.7 ft high. Three tests were performed on each car
emissions. These tests were conducted during April 1981. The report was
rated C.

Source No. 124 was a report of testing at Republic Steel, Mahoning Valley
District, Warren, Ohio and Youngstown, Ohio Plants. The tests were performed
during October 1981. The Warren plant testing was performed on two
Chemico H-111 cars, each equipped with scrubbers. These cars had been
installed for battery 4. This battery was composed of 85 ovens. The
Youngstown Plant had one Chemico H-111l which,services batteries B and C. The
B and C batteries were comprised of 65 and 59 ovens, respectively. The report
was rated B.

Source 125 was a report of testing at J & L Steel Co., Pittsburgh,
Pennsylvania. The tests were conducted on the P-4 coke oven battery. This
battery was served by a Chemico H-11ll car. This service was changed in 1981
by putting the P4 emissions through the Minister-Stein baghouse control
system. The P4 battery was comprised of 79 ovens. These tests were conducted
during August-September 1979. Seven tests were performed during this period.
The report was rated C.

Source 126 was a report of testing at Bethlehem Steel Co., Sparrows
Point, Maryland. The testing was performed on the batteries 11 and 12. TFour
EPA M-5 tests were conducted during October 1980. The report was rated B.

Source 127 was a report of testing at J & L Steel Indiana Harbor Work,
East Chicago, Illinois. Tests were conducted on battery Nos. 4 and 9. Three
tests were performed during May 1981 on the battery 4. This battery emissions
were controlled by a Chemico H-111 one spot car, fit with a scrubber. The
battery No. & had 75 ovens. Four tests were performed durirg March 1981 on
the battery 9. This battery was serviced by a Chemico H-111 one spot car with
a scrubber. The report was rated B.

Source 128 was a report of testing at U.S. Steel, Clairton Works. This
report detailed three tests conducted on the battery 15. This battery was
controlled by a Chemico H-11ll one spot car. The battery No. 15 was comprised
of 61 ovens. The report was rated B.

Source 129 was a report of testing performed at U.S. Steel Corp.,
Clairton Works. Three tests were conducted during March-April 1981 on the
Chemico H-11l car that serviced batteries 19 and 20. These batﬁeries were

both comprised of 87 ovens. The report was rated A.
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Source 130 was a report of testing performed at Republic Steel,
Cleveland, Ohio on the No. 12 Koppers/Rosedale one spot car. This car
services all four batteries at the No. 1 coke plant. Three EPA M-5 tests were
performed during 19-21 June 1979. This car was controlled by a Ventur:
scrubber. The report was rated A.

Source 131 was a report of testing performed at Republic Steel,
Cleveland, Ohio. Three tests were performed at both the inlet and ocutlet of
the No. 11 one spot car equipped with a Venturi scrubber. The testing was
performed during 28-29 November 1979. The report was rated B.

Source 132 was a report of testing performed at Shenango Stcel Co.,
Pittsburgh, Pennsylvania. Three EPA M-5 tests were performed on the
Chemico H~11ll car. The tests were performed during 10-13 February 198l1. The
report was rated B.

Source 133 was a report of testing performed at U.S. Steel, Fairfield,
Alabama. Three tests were performed on the push control scrubber car Ve. 2.
The report was rated A.

Source 134 was a report of testing at Bethlehem Steel Co., Sparrovs
Point, Maryland. The testing was performed during 13-17 October 1980. The
tests were performed on a Halcon car. Three EPA M-5 tests were perfored.
The data were rated B.

Source 135 was a report of testing at Bethlehem Steel Co., Johnstownm,
Pennsylvania. The testing was performed during May 1979. The tests were
conducted on emissions from the No. 18 battery Koppers/Rosedale one spot car.
The data were rated B.

Source 136 was a report of testing performed at Bethlehem Steel Co.,
Sparrows Point, Maryland. Eight EPA M-5 runs were performed on a Halcon car.
This car services batteries 11 and 12. The data were rated B.

Source 137 was a report of testing at CF&I, Pueblo, Colorado. EPa
M-5 runs were conducted on both the north and south Granite City one spot
cars. Three and four EPA M-5 tests were performed on these cars, respectively.
Thege tests were performed during 3-20 March 1980. The data were rated B.

Source 138 was a report of testing conducted at Inland Steel Co.,

E. Chicago, Illinois. The tests were performed during November 1978. The

tests were performed on the Koppers one spot car. The data were rated B.
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Source 139 was a report of testing conducted at Inland Steel Co.,
E. Chicago, Illinois. The tests were performed during December 1979. The
tests were conducted on the Granite City one spot car. The data were rated A.
Source 140 was a report of testing comnducted at Inland Steel Co.,
E. Chicago, Illinois. The tests were performed during June 1980. The data

were rated A.
Door Leaks

Source 141 was from the Publication EPA-450/4-79-028. This was used to
determine the Emission Factor for door leaks. This was rated B.

Source 142 was a report of a test from Great Lakes Carbon, in St. Llouis,
Missouri. The test consisted of three method-5 runs performed on a coke shed
during the nonpush cycle, thus any emissions collected were considered to be
leaks from the doors. The actual emission rate was doubled to account for two
doors. The testing was conducted in April of 1975 and rated A.

Source 143 was a report from a test conducted at Bethlehem Steel, in
Burns Harbor, Indiana. The test consisted of three method-5 runs performed on
a coke shed during nonpush cycles. The emissions generated were considered to
come from leaky doors and the emission rate was doubled to account for two

doors. The test was conducted in March of 1975 and the report was rated A.

guenching

Source 144 was a réport on tests conducted at U.S. Steel, lorain Works.
The tests were conducted on a quench tower controlled by single row baffles
set at 45°. Thirteen EPA method-5 runs were conducted using clean quench
water which has a total dissolved solids (TDS) content of less than 1500
mg/l. Eleven method-5 runs were conducted using dirty quench water which has
a TDS of greater than 5000 mg/l The testing was conducted in September and
October 1976 and was rated A.

Source 145 was a report of tests conducted at U.S. Steel, Gary, Indiana
on Quench tower No. 3. The tests were conducted on the tower which was
controlled by Carlstill Plastic Baffles. Eighteen EPA method-5 runs were
conducted, nine when clean quench water was used znd nine when dirty quench
water was used. The testing was conducted in January 1980 and rated A.
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Source 146 was a report of tests conducted at U.S. Steel, Gary, Indiana
on Quench tower No. 5. The tests were conducted on the tower which was
controlled by Single Row Baffles set at 45°. Eighteen EPA method-5 runs were
performed on the tower, nine when clean quench water was used and nine when
dirty quench water was used. The testing was conducted in November 1979 aud
the report was rated A.

Source 147 was a report of tests conducted at DOFASCO in Hamilton,
Ontario. The testing was conducted on tower No. 2 which was controlled by a
Double Row Baffle system set at 20°. Nine EPA method-5 runs were conducted
using clean quench water. The test was conducted in August of 1977 and the
report is rated A.

Source 148 was a report of tests conducted at DOFASCO in Hamiiton,
Ontario. The testing was performed below (uncontrolled) and above
(controlled) the baffle system installed >n Tower No. 1. The baffles were
Plastic Munters T-271 mist eliminator baffles. Five EPA method-5 runs were
performed above and below the baffles using clean quench water and four
controlled and uncontrolled runs were performed using dirty quench water. The

test was done in October 1981 and the report was rated A.

Coke Handling

Source No. 149 was a report of a test conducted at Bethlehem Steel,
Bethlehem, Pennsylvania. EPA method-5 tests were conducted on the East and
West Screening Station controlled by an N-Type Rotoclone. Tie testing was
conducted on 3/12 - 13/75 and was rated B.

Source No. 150 was a report of a test conducted at Bethlehem Steel,
Bethlehem, Pennsylvania by PADER. One EPA method-5 test was conducted on the
outlet of the Rotoclone on the West Screening Statiomn. The testing was

conducted on 9/26/78 and is rated B.
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METALLURGICAL COKE MANUFACTURE
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7.2 COKE MANUFACTURING

7.2.1 Process Description

Coking is the process of destructive distillation, or the heat:ng of
coal in an atmosphere of low oxygen content. Coke is the carbonaceo:t s residue
of this process. The process also releases many gases, together with liquid
and solid compounds, by reduction of complex organic constituents in the
coal. Metallurgical coke is produced primarily from bituminous coals, and in
by—-product coke ovens. By-product coke ovens are designed to collect all the
volatile products liberated during the coking process, and recover the gas and
coal chemicals produced.

The by-product oven consists of three main parts: the coking chamber,
heating chamber and regenerative chamber. Each of these is lined with
refractory brick. Cokinz chambers are narrow rectangular chambers with
interior dimensions ranging f:om 30 to 43 feet long, 6 to 20 feet high and 12
to 22 inches wide. The :0al is contained within this chamber during coking.

A series of 10 to 100 ovzans, positioned side by side, with a heating chamber
between each coking chamber and the regenerative chamber underneath
constitutes a coke battery.

The structural design of a coke oven battery is depicted in Figure 7.2.1.
Typically, a larry car runs along the top of the coke battery. The larry car
delivers a coal charge to each individual oven through ports situated on top
of the oven. These ports are sealed after each charge. Other methods used to
deliver coal into the ovens are by pipeline or comnveyor. These charge methods
are associated with the use of preheated coal. After coal charging, heat is
supplied to the ovens by combustion of gas:s passing through the heating flues
(chambers). The fuel used for this combustion are natural gas, coke oven gas,
blast furnace gas, or a mixture of coke oven and blast furnace gas. Coke oven
gas is the most common fuel used. 1In the ovens, coke is formed first near the
brick walls and then toward the center, where the temperatures are 2000° -
2100°F (1100° - 1150°C). The coal is coked for a time period between 12 -

30 hrs. The specific time is determined by production schedules, coke quality
and presence of a preheater unit. The coke is then pusned into a quench car.

These cars carry incandescent coke to quench towers, in which water is
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sprayed on the coke to rapidly cool it. The quenchel coke is transferred to
the coke wharf and transferred by conveyors to be screened for size.
Figure 7.5.1 of this document depicts a flow diagram of an integratad ironm and

steel plant which comtains coking operations.

7.2.2 Emissions and Controls

Particulates, volatile organic compounds, carbon monoxide and other
emissions are generated during the following by~product coking operations:

(1) coal handling, (2) coal preheating (if used), (3) charging of coal into
the incandescent ovens, (4) combustion stacks, (5) coke oven doors are topside
leaks, (6) pushing the coke out of the ovens, (7) quenching the hot coke and
(8) coke handling. Gaseous emissions from the by-product ovens, during the
coking process, are drawn off into a collecting main(s). The collected gases
are then subjected to various operations, within the by-product recovery
plant, for separating ammonia, coke oven gas, tar, phenol, light oil (benzen:z,
toluene, xylene) and pyridine. These unit operations are potential sources of
volatile organic compounds.

Before coal can be converted to coke, it must first be pulverized so
that 80 to 90 percent of the coal is less than an 1/8" in size. There is alsc
a need to usually blend two or more types of coal (low, medium and high-
volatile) to produce the desired qualities in the coke. The blending of coals
will also help produce better by-products and extend life of coke oven walls
by avoiling excessive pressure on the walls caused by expansion of the coal.

After the pulverized coal is mixed and blended, water and/or oil are
sometimes added to control (decrease or increase, respectively) the coal's
bulk density. Finally, the mixture is transported to s!'orage bunkers to await
charging.

The primary emission source during these operatiors occurs when crushing
the coal. However, typical coal crushing operations tal.e place in an enclosed
area and most of the emissions are contained. Minor emission problems occur
while transferring material from conveyor to conveyor, or conveyor to shed.

Coal preheating emissions consist of particulates. hydrocarbons and
sulfur species. Some of the hydrocarbons and sulfur spucies generated are

from the coke oven gas fired heaters; although the sulf ir concentration is
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also associated with the type of coal heated. Hydrocarbon emissions are
largely determined by operating temperatures, coal residence time in the
preheater unit, co.ul particle size and the oxygen content of the carrier gas.
Particulate and gas emissions are usually controlled by scrubbers or ESPs.

The most significant source of emissions a* a coke plant are associate:
with charging. The emissions generated are mostly particulate and volatile
constituents of the cocal. Most of the emissions are associated with the
initial charging of coal from the larry car. Control techniques used to
reduce charging emissions include specified operating practices such as stage
or sequential charging and control devices mounted on the larry cars. Typical
larry car mounted control systems use scrubbers.

Coke oven underfiring (heating) produces varied emissions. The
emissions are contingent on the type of fuel used and the type of coal. The
emissions are vented from the combustion stack. These emissions are
controlled by any number of different control devices including: ary ESp,
charged droplet scrubber, wet ESP and fabric filters.

Emissions are also genmerated from improperly sealed doors, and topside
leaks. Proper door maintenance and port cover sealing techniques should
eliminate most of these emissions.

Pushing emissons include both gaseous and particulate emissions. The
gaseous composition of pushing emissioans includes HZ’ co, CH,, Nz, 002
and st. Whereas these emissions have a heating value of about 335
Btu/ft3, the gas is almost completely burned off when it contacts air. The
only residual of concern is the HZS content. Particulate emissions from
pushing operations tend to be significant; especially when "green" coke is
pushed. Green coke results from incomplete coking of the entire coal mass
within the ovens.

Pushing emissions are usually controlled by a containment method
followed by a cleaning method. Examples of these systems include; fixed duct
systems with stationary gas cleaning equipment, enclosed quench car with

mobile gas cleaning equipment, and a coke-side shed with stationary control

device.
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Quenching emissions tend to vary with the quench water quality and the
quench tower design. Baffle systems are commonly used as a control techrique.
Baffles are effective as impingement devices due to the high water content of
the quench tower emissions.

After the coke is quenched, it is transported by the quench car to an
inclined "coke wharf". The coke is dumped in the wharf, usually through the
side of the car, and excess water is allowed to drain. Gates on the wharf
then open to allow the coke to fall onto a conveyer belt which carries the
coke to the screening operation. Here the coke is screened to its desired
size, and the coke breeze is gathered for use in other plant operations.
Emissions generated through coke handling operations are generally controlled

by the use of scrubbers.

The emission factors for coking operations are summarized in
Table 7.2-1, and particle size emission factors are summarized in
Table 7.2-2. Typical particle size distributions for various operatioms in a

coking facility are presented in Figures 7.2-2 to 7.2-12.

89 -



‘uy8ji0 euo}sAjwad jo Jujod aylr I¢ awd

“w19p B[QUEFVAY OU 83IWIJPuUf yseq

‘Sal /8w gogl> 2918A B3],

*sal [/8w gQog< 1938m A3121Q,

ysuanb paso[oua IY) Jo 83FIUIJIFJJI 2anI1dwI UOTISIIPFSUCI OJU] YUl I0U E30P 1012%j uojsejmyy,

*08/0[ 218pdn zg-4v I9W] woi g,

*Sujin)oejnuem oD [edjBanyreIaw uo 130d3a Ki103ajw2 sdranoe 2u312)3y4,

“paBasyd [v0D jo Judjom 213d wIjun er Paseardxd 5I0IIV UCTEITWY,

-~ - -~ - - - - - -~ - €00°0 900°0 2 2U0[20302 YITH
. Bupjpuey o)
- - -— - -- -- - - -~ - $L0°0 (1541} b asnoydeq yiiy
- - - - - -- -- -- -~ -- 9%0°0 160°0 2 dS3 4iIn
-- - - - - -- - .- - - $80°0 (o v (948) patreajuodup
-- - -- - -- -- -- - -- -- [1nAd)} ITX] v (503) paireaiuodug
80819 uojisnqmo)
- — - - - - - - ~-- -~ Lo %$°0 v 3(333¢A uwa2)
931)3°q YA
- - - - - - - -- -= -~ $9°0 oect v a(3939n L2a9p)
8a1J)¥q YA
- - - - - -~ - - - -- s'0 [0 ¢ a y(a91en UBaI)
Pafto3luodup
— - - - - -- -- - -~ - 29T (741 q a(1230n K223P)
pajroauodu(
qujysuand
- - - - - - -- - - - 1v0°0 Z80°0 a p1o4qnioe yaga 182
youanb pasoyouy
- -- -- -- -- - - -- - -- €00°0  890°0 ] ssnoydeq yIja
- — - - -— - - - - - 80°0 oo 2 13qqniass
1INJU3A Yy
- - - - - - - - - - [Y4AL] <y 0 2 ds3 yim
$0°0 1o - - 1'o [y S€0°0 L0°0 - - 8s°0 st v pafioauodun
Suyand ajop
€0°0 90°0  $00°0 10°0 $L°0 s° 1 £°0 9'0 - -- tze v$°0 a (Par1o13uedun)
sx®ay 1o0o0qg
- — - - - - - - - - {0070 910°0 2 ae) L1iwq uo
19qqn1d8 YIth
- -— - - -- -- -- -- -~ -- 800°0 910°0 a Bujaeyd
1ejIuanbas Yy
to'o 200 s10°0 €00 szt (954 €0 9°0 10°0 0’0 ¥2°0 89°0 a P3[[o3juodug
SujBawyd [wo)
- -- - - - —_ -- - - - 900°0  I10'0 ] dsa 198 yamn
-- -- - - -- - - - - -- §Zi'0 §z°0 5 23q4nads YI K
- - - - -- - -- - - - sL't 0s°¢ b part1o1Iu0dUn
Suyivayaxd yeoj
- - - - - - - - - - $50°0 o a 2uod4d yaua
SBuyypuvy [eo)
M/By woiqy WM/ uwor /By woi/qy WM/8y uol/qp /B uolyqi I4/8y wolyqr Bujiex uvopiwsade jo ad4yl
———— 1031003
59 Jucumy 299pTx0 uaBorlgy J897Jupdio Ifjaviop 9P FROUOE uOQaw) 2PPIXOIP I0j)[nS FLARLI LA RELY] uojssmy

(SALVINOIINVd I1d4d0XE) Q HNILVY MOIOVA NOISSIWA
mosz:Ho<m:z<z 4N0D ¥0J SM0IOVA NuisSIWE dDUNO0S

*1°7°L ATEVY

90



%00°0 100°0 0°ot 0°ol
200°0 $00°0 $°9 0°¢
100°0 £€00°0 $°€ (91 apow [IAwi)
(oo 200°0 ¢ 0°e --43qyn1dg
bRt} (1M1} 6°Su 0°ol L000°0 [(1] 0°Z 0"l ) SUVD HSNd (1181
T s7°0 856 0°s
<o [1201] $°06 (94 14} t0°0 s1'0 1] o ol
0io 0%°0 L1'48 0°¢ pafloszuoauy  ‘yg ‘g | 90°'0 Lo Y] 19
g1°0 9L°0 9L u'l v SXOVLS NOLLSNHWOD )0 Bay! 30°0 ko [N ¥ (34
: $0°0 1o <99 0z 801
%0°0 80°0 I'st 0°st %0°0 80°0 11 o't 13qqna2§ janjuap pue 50y
€0 $0°0 86 0°ul 200 v0°0 74 S$T0 a Yiga parolauc) jo 8ay
b N} %0°0 0L 0°s
00 Lo°'o 0y (34 (a3iva uvsyd) (A1) 0$°0 [ 0ot
L0y 960°0 71 (M v saged yu gyl | sT°0 oo 9°9¢ 0°s
r or'o 61°0 L9t 'z 8Ll ‘it
bS] $9°0 8767 0°s1 _ 60°0 (o 89l 0°e ‘801 ‘¢0T1
1270 0 €°2¢ oot %0°0 600 Lt 01 pPaftoajuodun ‘90t ‘fo1
90 €0 8'vZ 0°s | 0°0 %0°0 1'¢ <0 v ONIHSNd 0D  Jo Bay
[1\] £e’o 2°02 [ 944 (a33em A2a1p) |
90°'v 1o $°8 0°1 v saljjey Yirn [:1'2 S ¥00°0 8U0°'0 6787 00!
£00°0 100°0 8¢y 0°s
bt} iv°o v LE 0°gl | £00°0 noaens s [
(t'o v 0 1°0¢ [ €00°0 S00°0 9°¢e 0°2
mn-o o I°61 0°s €000 v00°0 [T 01 18y juanbag
900 Lo i (3K (193un ueayd) 100°0 70070 [ $°0 a ON1DHVHD V0D 9l
(VY] 00 [ 0l a S CERUDELRI 891
o %l'0 76 0°0I1
6970 8¢l v°9z 0°s1 o wo 88 0°s
09°9 61°I 8°¢c 0ot 1o Ic'o 78 $°Z
950 ot [ 28 ¥4 o' ¢a23en L214p) ot°o 12'o 1} 0°2
1s°0 10 ¢ ol (951 Pa(o1luoduy ol‘o 0z'0 oe o'l 18qGNadS F1nIuay
yt°o Lo 8¢l o't [i} ONIHONIND gyl oro oo 8¢ [ 2 Yija pafloxue) 3
<t v20'0 0"zt 0°o0t 91 87 $°6¢ 0
16°0 22070 0°0¢C 0°s o'r e $°6¢ (34
110°0 72070 0°of, [ 34 apow ysnd 01 6l 33 0°¢
1" zt0’o $76Z 0°¢ --33qqnaog 8'0 et S 8y 01 paf(oaiuodu)y
(1) (OO} 120°0 0°8¢ o't 2 SUVD HSNd oeT 8'0 (31 gy "0 2 ONIIVIHDIS V0D 9
da, 3y uol/q1 (ur) Sujava 8822014 ‘ON 3/ 3y uolyg ) (un) Sujyua 883%044 ‘oN
—wmmmm————m—-  JZ}0 pIJE1S z}8 J0310ey d2anog ——e—mm—e—e——— 328 p3]E]8 az}8 10308} alanog
810328) ueyd ssaf a[d})1iey uojsgyuy 810328} ueyl 8sa| 2[I1338y uolesjWY
uo;}s6jWd SsPW Juadiad ssew uojssfua gsew 3Juadaad ssew
aajreynun) aajlepnun) dAajienun) aajenany

SY0LDVA NOISSIWE DIJATI0ddS HZIS

AR SCYR VAR

91



CUMULATIVE PERCENT < STATED SIZE

99.990

99.950
99.90
99.80

99.50
99
98

95
90

80
70
60
S0
40
30

20

0.5

0.2

0.1%
0.1

0.0

TOTAL PARTICULATE _3g
EMISSION RATE '

Ibs PARTICULATE
ton COAL CHARGED

1

i U IALJ_LIII 1 [l lllllll L Lt 1.3 11l

-3.15

-2.80

-2.45
-42. 0
-1.75
-1.40

10

10° 0!

PARTICLE DIAMETER, micrometers

Figure 7.2.2 Coal preheating (uncnntrolled).6

92

CUMULATIVE Ibs PARTICULATE <STATED SIZE

ton COAL CHARGED



CUMULATIVE PERCENT < STATED SIZE

TOTAL PARTICULATE _, ¢ Ibs PARTICULATE
EMISSION RATE ) ton COAL CHARGED

99.990

99.950} 3
99.90}
99.80}
99.50}

99}
ol
B 40.24

S0 0.23

80}
70}
60}
50+
a0
30}

20}

-0.20
0.8

1

0.5+

0.2+

0.15-
0.l

0.0- T | 14Llll| i 1 LJIILLL 1 1 L 1.1 113
10! 10° 0! 102
PARTICLE DIAMETER, micrometers

Figure 7.2.3. Coal preheating (controlled with scrubber) 7

93

ibs PARTICULATE <STATED SIZE

ton COAL CHARGED

CUMULATIVE



TOTAL PARTICULATE _5,q_ 'DS PARTICULATE
EMISSION RATE " ton COAL CHARGED

99.990

99.950
99.90
99.80 -
99.50r

99+
98

95
90+
80

70
60

a0}
301

20

J
1
g8
5 8
ARTICULATE <STATED SIZE

1
53
Qo
& &
bs P
ton COAL CHARGED

w
0.002>

CUMULATIVE PERCENT < STATED SIZE

CUMULAT

0.5

0.2pF

0.15p
0.l

oo JlLllllllI 1 LlLlllll L L.l 1 3 214

o™ 10° 10" 102

PARTICLE DIAMETER, micrometers

Figure 7.2.4., Coal charging (sequential) average of 2 tests.M

94




TOTAL PARTICULATE _

Ibs PARTICULATE

=0.47
EMISSION RATE ton COAL CHARGED
99.990
99.950}- -
99.90p -
99.80 .
99.50 -
99 -
98- -10.46 w
N
95+ - n
H 0.45 a
» S0F Q042 £
(o] L ;
e 8or 4038 v | 4
ko 70r <033 E §
v 601 - 51 <
= Te] - o|3
Y a0 {1 E&|2
x €l
e 304 - S
g 20 - .§ §
=
= o {
-
g S - <
S |
© E
2+ - S
| b 4 ©
0.5 -
0.2 -
0.15} -
O.I - 1
o.o 4 11 1 1 lllll L Lt 1 lllll { L L. i 1 11t
10”! 10© 0" 102

Figure 7.2.5.

PARTICLE DIAMETER, micrometers

Combustion stacks (uncontrolled) average of 3 sites_33s34,42

95



TOTAL PARTICULATE _ | g ibs PARTICULATE
EMISSION RATE ' ton COAL CHARGED

99.990

99.950
99.90
99.80
99.50

99

98

I

95

90

80}
70+
60t
SO
a0}
30

=0.58
-10.46

-0.35
20

ibs PARTICULATE <STATED SIZE

ton COAL CHARGED

-0.23

0.12
-0.06

CUMULATIVE PERCENT < STATED SIZE

CUMULATIVE

-0.02

0.5

c.2¢t

0.15F
0.l -

\

O.o- L3 1 LllllLl 1 ] lLlllll 1 1 t 3 1
0™ 10° 0’ 102
PARTICLE DI!AMETER, micrometers

Figure 7.2.6. Pushing (uncontrolled) average of 6 sites.103’104’107’108’117’118

96



TOTAL PARTICULATE =0.17 ibs PARTICULATE

_ EMISSION RATE ton COAL CHARGED
99.990
99.9%0} i
99.90}- -
- 99.80}F -
99-50" anf
99 J
: 98- p= W
N
- Q5 |- - [72]
~ a8
= 90 4015 =
o
- o
: ﬂ 80+ -10.14 e o
g
= 70 e doiz ¥ %
v <l &
v  60F 400 Ji<
Y sof do.os 2|
- 5 4o0F -)om %2
% 30k 0.05 &| 8
Q. =10, X}
w 20F 4o.03 8] &
Z —— -
o w
3 IO" - Z
- > [
= 54 - j
2 >
© s
2" - )
(&)
l -t -
- 0.5} -
0.2 .
0.15} n
0.l -
. oo [ S WS N e I | lll| ] 1 [ | lllll ] 1 { 1L 1 .t
10~ 10° 0" 102

PARTICLE DIAMETER, micrometers

Figure 7.2.7. Pushing (controlled with scrubber) average of 2 sites.mq’108



| Ibs PARTICULATE
TOTAL PARTICULATE _g 74

EMISSION RATE ton COAL CHARGED
99.990
39.950 O =PUSH MQDE
99.90 0= TRAVEL MODE A
99.80 -
99.50+ -
99} _
98 - - ws
N
95 i n
N 3
B 90 - - :
-
a (/2]
E 80 o v
- 70 - e
v <
Vv 60 - 5;
2 sor 4 8
(-
S eoF 40.030%
x e <
w 30 > ——e—0 0 <0.022 ¢
= [
W 20 -10.015 &
2 . -
- w
< 10 «fo.oov >
=] -
2 St 40004
3 5
s
2 - -0.00I :
(&)
|~ <0.001
0.5 o -
c.2p -
0.15pF -
0.1} -
o.o 1 1 ] 1 L3111 1| } } + 1111 ll 1 3 y ¢ 4 4
Tl i0° 0! 102

PARTICLE DIAMETER, micrometers

Figure 7.2.8. Push cars (with scrubber).130

98

ton COAL CHARGED



TOTAL PARTICULATE _¢5 Ibs PARTICULATE

EMISSION RATE ’ ton COAL CHARGED
99.990
99.950p -
99.90 o
99.80} "
99.50 <
99} .
s
95- -l “n
N 3
- 901~ - :
o
e n
u — -
= 80 v]o
- 701 - Wi
@ a| @
v 60 - 51 <:z
z S0 4 8¢
§ a0} - E 3
w30 dis7 &| 8
w 20+ / dios é §
2
~ w
< 10 <40.52 >
S -
3 <
= 5L - <
> poe )
© =
2t - =
(&)
- _
0.5} -
0-2" o
0.15 -
0.l -
oo . | JJ;lllJl ] | lilllll . I 8 t 1 4 384
10~ 10© 0! 102

PARTICLE DIAMETER, micrometers

Figure 7.2.9. Quenching (uncontrolled) dirty water >5,000 mg/1 TDS.148

99



TOTAL PARTICULATE _, |4 ibs PARTICULATE
EMISSION RATE | ton COAL CHARGED

29.990

99.950
99.90
99.80
99.50

99

98+

T

953+~
90}

8o
70}
6ot
5o}
a0}
30}

20

0.45
0.34

-0.23

1
PARTICULATE <STATED SIZE

ton COAL CHARGED

-0.11

CUMULATIVE PERCENT < STATED SIZE

0.02

(V]
¥
1
O
8
CUMULATIVE ibs

LI
i

05

0.2F

Q.15
0.1}

| -

oo JjLJlllllI jij_LJlllI ) 1 {4 1 1 11t
R (o} ! 2
10 10 10 10

PARTICLE DIAMETER, micrometers

Figure 7.2.10. Quenching (uncontrolled) clean water <1,500 mg/1l 'I'I)S.M8

100



CUMULATIVE PERCENT < STATED SIZE

TOTAL PARTICULATE _, 54 Ibs PARTICULATE
EMISSION RATE ) ton COAL CHARGED

99.990

99.950
99.90
99.80
99.50

99

1

953

90

80}
70
60
so}-
a0t
3o}

20}

05

o.2p

0.1
0.1

oo LlLJllJlll 1 Jlllllli 1 | N T U IS

-065
<0.52

-0.39

<10.13
-40.07

10” 10° | 10’
PARTICLE DIAMETER, micrometers

Figure 7.2.11.
5,000 mg/1 TDS.148

101

CUMULATIVE 1ibs PARTICULATE <STATED SIZE

Quenching (controlled--with baffles) dirty water

ton COAL CHARGED



CUMULATIVE PERCENT < STATED SIZE

TOTAL PARTICULATE _ tbs PARTICULATE
EMISSION RATE "~ “ton COAL CHARGED

99.990

99.930
99.90
99.80

99.50¢
99
98+

95

90

80
70}
60}
SO}
a0
30

20}

0.5

0.2r

.15
0.t -

oo JlLlllllll 1 1 ljlllll 1 B I

PARTICULATE <STATED SIZE

ton COAL CHARGED

ibs

0.108

0.05

~N b

0.02

i

1.1

0.0l
0.005

CUMULATIVE

|0-' |oo 'ol

PARTICLE DIAMETER, micrometers

Figure 7.2.12. Quenching (controlled-~with baffles) clean water

<1,500 mg/1 TDS.148

102

10




2.

10.

11.

12.

13.

14,

15.

16.

17.

REFERENCES

Bethlehem Steel Corp. PADER Report 9/26/78, JACA file.

Allied Chemical Co., Semet Solvay Division, ERG Inc. Test Report,
6-7/78, RACT Box (512635-512672).

Allied Chemical Co., Semet Solvacy Division, ERG Inc. Report, 7/79, RACT
Box (512591-512634).

Inland Steel Co., E. Chicago, Ill. Environmental Instrument Systems
Report 8/77, RACT Box (512991-513062). Inlet Data.

" Inland Steel Co., E. Chicago, Ill. Environmental Instrument Systems

Report 8/77, RACT Box (512991-513062). Outlet Data.

J&L Steel Co. Aliquippa Works, Betz Report 3-4/77, RACT Box
(513063-513310).

J&L Steel Co., Aliquippa Works Betz Report 3-4/77, RACT Box
(513063-513310).

J&L Steel Co. Aliquippa Works, 7-8/78, RACT Bo: (512673-512990).

Alabama Byproducts, Torrant City, Alabama, Guardian Systems Report 4/80,
JACA file.

J&L Steel Aliquippa, Pa., PADER Report 11/1977, JACA file.

J&L Steel Aliquippa, Pa., PADER Report 11/1977, JACA file.

USSC, Gary, Indiana. <Clean Air Engineering Test Report 7/78, JACA file.
Bethlehem Steel Co., Burns Harbor, Indiana, 4/1970 Report, JACA file.

R. W. Bee et al. Coke Oven Charging Emission Control Test Program,
EPA-650/2-74-026.

Trenholm, A. R. International Trip Report, February 18, 1976.
Ibid.

Particulate Emission Factors Applicable to the Iron & Steel Industry.
EPA-450/4-79-028.

103



18.

19,

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Southwestern Lab. Report on Testing oan Armco Steel Co. Coke Oven
Underfiring Combustion Stacks. Battery Nos. 1 & 2 - JACA file summary.
July 1973.

Southwestern Lab. Report on Testing on Armco Steel Co. Coke Oven
lnderfiring Zombustion Stacks. Battery Nos. 1 & 2 - JACA file summary.
November 197..

Bethlehem Steel Co. Report on Testing on Bethlehem Steel Plant

Combustion Stack. Battery 2, 3, 5, and A. JACA file summary. May-Jure
1980.

Bethlehem Steel Co. Report on Testing on Franklin Works Coke Oven

Underfiring Combustion Stack. Battery No. 17. JACA file. December
1975.

Bethlehem Steel Co. Report on Testing on Franklin Works Coke Plant Coke
Oven Combustion Stack. Battery No. 18. JACA °“ile. June-August 1978

Bethlehem Steel Co. Report on Testing on Frani:lin Works Coke Plant Coke
Oven Combustion Stack. Battery No. 18. JACA <ile. September 1978.

Maryland Bureau of Air Quality and Noise Control. Report on Testing on
Bethlehem Steel's Sparrows Point Plant Coke Oven Combustion Stack.
Batteries 8, 9, 10, 11, and 12. JACA file. March - July 1975.

Donner Hanna Coke Co. Report on Testing at Donner Hanna Coke Co. Coke
Oven Combustion Stack Battery B. JACA file. December 1973.

Ford Motor Co. Report on Testing at Ford Dearborn Plant. Coke Oven
Combustion Stack Battery C. JACA file. November 198l.

Almega Co. Report on Testing at Inland Steel Co., East Ch.cage,
Illinois. Coke Oven Underfiring Stack Battery No. 11. JACA file. July
1979.

Interlake Steel. Report on testing at Interlake Steel, Chicago. Coke
Oven . Combustion Stack. JACA file. June 1981.

Betz, Converse and Murdock. Report on Testing at J & L Steel Co.,

Aliquippa, Pennsylvania. A-5 Coke Open Battery Waste Heat Stack. JACA
file. February 1980.

Mostardi Platt Assoc. Report of Testing at J & L Steel Co., Aliquippa,
Pennsylvania. A-1 South Coke Oven Combustion Stack. JACA file.
December 1980.

Mostardi Platt Assoc. Report of testing at J & L Steel Co., East
Chicago, Illinois. No. 4 Coke Oven Battery Combustion Stack. JACA
file. April 1980.

104



32.

33.

34'

35.

36.

37'

38.

39.

40.

41.

42.

43.

44.

45.

46.

Mostardi Platt Assoc. Report of testing at J & L Steel Co., East
Chicago, Illinois. No. 9 Coke Oven Battery Combustion Stack. JACA
file. October 1980.

WFI. Report of Tests at J & L Steel Co. Pittsburgh, Pennsylvania.
P4 Combustion Stack. JACA file. April 1980.

Mostardi Platt Assoc. Report of J & L Steel Co., Pittsburgh,
Pennsylvania. Pl, P2, P3N, and P3S Coke Oven Combustion Stacks. JACA
file. June 1980.

TRW. Report of Tests Conducted at Kaiser Steel Co. Coke Oven Battery
C and E Combustion Stack. JACA file. April 1980.

Koppers Co. Report of Tests at Koppers Co., Woodward, Alabama. No. §
Coke Oven Battery Combustion Stack. JACA file. August 1975.

National Steel. Report of Tests Natiomal Steel Co., Great Lakes,

Michigan. No. 5 Coke Oven Battery Combustion Stack. JACA file.
November 1980.

United McGill Co. Report of Tests at National Steel, Granite City,
Illinois. C Battery Combustion Stack. JACA file. October 1979.

Betz, Converse & Murdock. Report of Tests at National Steel Co.,
Granite City, Illinois. A Battery Combustion Stack. JACA file.
December 1980.

Entropy Environmental Co. Report of Testing at Natiomal Steel Co.,
Weirton Plant. Wierton, W. Va. No. 1 Battery Coke Combustion Stack.
JACA file. June 1981.

Entropy Environmental Co. Report of Testing at National Steel Co.,
Weirton Plant. No. 8 Cove Oven Battery Waste Heat Stack. JACA file.
June 1981.

Betz, Converse & Murdock. Report of Tests at Shenango Steel, Neville

Island, Pennsylvania. Nos. 2 and 3 Coke Oven Battery Stack 7. JACA
file. July 1976.

CHoM Hill. Report of Testing at U.S. Steel Co., Fairfield Works.
No. 2 Coke Oven Battery Combustion Stack. JACA file. October 1979.

Clean Air Engineering. Report of Testing at U.S. Steel Co., Gary
Works. No. 2 Coke Oven Combustion Stack. JACA file. July 1978.

CHoM Hill. Report of Testing at U.S. Steel Co., Gary Works. No. 1
Coke Oven Battery Combustion Stack. JACA file. March 1980.

Mostardi Platt Assoc. Report of testing at U.S. Steel Co., Gary Works.
No. 7 Coke Oven Combustion Stack. JACA file. December 1980.

105



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

6l.

62.

63.

Mostardi Platt Assoc. Report of testing at U.3. Steel Co., Gary Works-
No. 2 Coke Oven Battery Combustion Stack. JACA file. February-March
1981.

Mostardi Platt Assoc. Report of testing at U.S. Steel Co., Gary Works.
No. 13 Coke Oven Battery Combustion Stack. JACA file. April 1981.

U.S. Steel Co. Report of tests at U.S. Steel, Gary Works. No. 2 Coke
Oven Battery. JACA file. April 23-28, 1981. ’

U.S. Steel Co. Report of tests at U.S. Steel, Gary Works. No. 1 Coke
Oven Battery. JACA file. ©November 198l.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 15.
JACA file. March 7, 9, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 16.
JACA file. April 9-10, 1980.

CHyM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 3, COG
and BFG. JACA file. April 9, 10, 11, 12, 13, 1980.

CHpM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 7, COG
and BFG. JACA file. April 9, 11-13, 1980.

CHyM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 5, COG
and BFG. JACA file. April 15-17, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 5,
COG. JACA file. May 30-31, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 7,
COG. JACA file. May 30-31, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 15,
COG. JACA file. June 1, 2, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battcry No. 3,
COG. JACA file. June 3, 1980.

CHgM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 16,
COG. JACA file. June 3, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 13,
COG. JACA file. July 15, 16, 1980.

CHyM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 15,
COG. JACA file. July 15-17, 1980.

CHpM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 1,
COG. No Coking. JACA file. July 17, 18, 1980.

106



64 .

65.

66.

67.

68.

69.

70.

71.

72.

73.

4.

75.

76.

77.

78.

79.

80.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 16,
COG. JACA file. July 18, 19, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustion Stack Battery No. 3,
COG. JACA file. July 20, 21, 1980.

CH9oM Hill, USSC. Gary, Indiana. Combustion Stack 3attery No. 5,
COG. JACA file. July 20, 21, 1980.

CHoM Hill, USSC. Gary, Indiana. Combustiom Stack battery No. 7,
COG. JACA file. July 21-23, 1980.

MPA, USSC. Gary, Indiana. Combustion Stack Battery No. 16. JACA
file. January 7-8, 1981.

MPA, USSC. Gary, Indiana. Combustion Stack Battery No. 5. JACA file.
February 17, 18, 1981.

MPA, USSC. Gary, Indiana. Combustion Stack Battery No. 3, COG. JACA
file. March 3, 4, 1981.

Company, USSC. Gary Indiana. Combustion Stack Battery No. 15. JACA
file. April 8, 9, 1981.

Company, USSC. Gary Indiana. Combustion Stack Battery No. 1. JACA
file. November 2-4, 1982.

TETCO, USSC. Geneva Works, Provo, Utah. Combustion Stack Battery
No. 4. JACA file. February 24-26, 1981.

EEMC, USSC. Geneva Works, Provo, Utah. Combustion Stack Battery
No. 3. JACA file. February 3-5, 1981.

TETCO, USSC. Geneva Works, Provo, Utah. Combustion Stack Battery No.
2. JACA file. February 16-18, 1982.

TETCO, USSC. Geneva Works, Provo, Utah. Combustion Stack Battery No.
1. JACA file. October 13-16, 1981.

CAE, Wheeling Pitt, Monassen, Pennsylvania. Combustion Stack Battery
No. 1. JACA file. September 9, 1981.

Almega, Republic Steel, South Chicago, Illinois. JACA file, February
10, 1982.

WFI, Republic Steel, Warren, Ohio. Combustion Stack Battery No. &.
JACA file. September 16-17, 1981.

Company, USSC. Clairton, Pennsylvania. Ccmbustion Stack Battery
No. 21. JACA file. December 17-20, 1979.

107



8l.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Company, USSC. Clairton, Pennsylvania. Combustion Stack Battery
No. 1. JACA file. March 11-12, 1981.

Company, USSC. Clairton, Pennsylvania. Combustion Stack Battery
No. 2. JACA file. March 13, 19, 1981.

Company, USSC. Clairton, Pennsylvania. Combustion Stack Battery
No. 3. JACA file. March 20-25, 198l.

Company, USSC. C(Clairton, Pennsylvania. Combustion Stack Battery

Company, USSC. Clairton, Pennsylvania. Combustion Stack Battery
No. 8. JACA file. April 10, 13, 1981.

Company, USSC. Clairton, Pennsylvania. Combustion Stack Battery
No. 9. JACA file. April 15-16, 1981.

Company, USSC. Clairton, Peunsylvania. Combustion Stack Battery
No. 21. JACA file. September 1, 2, 1981.

Company, USSC. Clairton, Pennsylvania. Combustion Stack Battery
No. 19. JACA file. September 16, 17, 198l.

Company, USSC. Clairton, Pennsylvania. Combustion Stack Battery
No. 20. JACA file. October 5, 6, 1981.

Accurex Corp., Republic Steel, Cleveland, Ohio. Combustion Stack
Batter‘j NO- 1. JACA fileo July 16"17, 1979.

Engineering Science, Kaiser Steel, Fontana, California. Coke Oven
Batteries B, C, D, E, F, G Baghouses. JACA file. November 1978-January
1980.

Jones & laughlin, Aliquippa Works. Coke Oven Battery A~5. June 1978.

Betz, Converse & Murdoch. Keystone Coke, Conshohocken, Pennsylvania.
Combustion Battery Stack 3 and 4. JACA file. July 1979.

Kemron Environmental, U.S. Steel, Gary Indiana. Combustion Stack
Batteries 3, 13, 15, 7, 5, 16. JACA file. February-March, 1980.

USSC, Fairfield, Alabama. Combustion Battery No. 3. JACA FILE.
August 19-21, 1975.

Bethlehem Steel Corp., Sparrows Point, Maryland. Coke Oven Underfire
Stacks. Spring - Summer 1975. BAQNC - State of Michigan.

Armco Steel Corp., Houston, Texas (10/26-28/76). Tested by Southwestern
Lab. JACA file.

108



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Armco Steel Corp., Houston, Texas (7/29-8/1/77). Tested by Southwester:
Lab. JACA file.

Armco Steel Corp., Houston, Texas (5/1/79). Tested by Southwestern
Lab. JACA file.

Armco Steel Corp., Houston, Texas (5/2~3/79). Tested by Southwestern

Armco Steel Corp., Houston, Texas (7/3-5/79). Tested by Southwestern
Lab. JACA file. .

Bethlehem Steel, Bethlehem, Pennsylvania (12/19/80). Tested by
company. JACA file.

Bethlehem Steel, Burns Harbor, Indiana (7-9/74). Tested by company.
JACA file.

Emission Testing & Evaluation at Ford/Koppers Coke Pushing Control
System, EPA-600/2-77-187b, September 1977.

Ford, Dearborm, Michigan (2/23-25/82). JACA file.

Ford, Dearborn, Michigan (7/25-27/79). JACA file.

Great lLakes Carbon Corp., St. Louis, Missouri (4/75). JACA file.
Inland Steel, East Chicago, Indiama (11/7-11/76). JACA file.

Inland Steel, East Chicago, Indiana (11/17/78). Tested by Almega. JACA
file.

Inland Steel, East Chicago, Indiana (12/28/79). Tested 'y Almega. JACA
file.

Interlake Inc., Chicago, Illinois (6/80). WNo. 2 Coke Oven Battery.
Interlake Inc., Chicago, Illinois (6/8/80). JACA file.
Ironton Coke Corp., Ironton, Ohio (4/1-2/80). Tested by WFI. J/CA file.

Keystone Coke, Conshohocken, Pennsylvania (10/23/80). Tested by Betz.
JACA file.

Keystone Coke, Conshohocken, Pennsylvania (1/15/8l). Tested by Betz.
JACA file.

Stock Emission Monitoring. Coke oven fume collection system. Dofasco,
LTD. Envirocon Report TE 2612 (3/77).

Allied Chemical. April 1979. JACA file.

109





