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I. INTRODUCTION

BACKGROUND

During the spring of 1976, personnel from the Environmental
Protection Agency (EPA), Division of Stationary Source Enforcement
(DSSE) and EPA Region III recognized a need to obtain a "standardized"
data base of visible emission and process observations for well operated
byproduct coke batteries. Such a data base would enable the various EPA
Regional offices to conduct, more effectively, negotiations with coke
battery operators who are not in compliance with applicable State
Implementation Plan (SIP) regulations. In addition, failing to arrive
at a negotiated settlement, an EPA Regional Office would then have a
creditable technical data base for litigation against the non-complying
coke battery operator. Furthermore, the Office of Air Quality Planning
and Standards (OAQPS) had, and still has, an interest in obtaining
visible emissions and process observation data for use in, or in con-
junction with, the task of developing performance standards for byproduct
coke batteries. Thus, the idea of a national coke battery evaluation
program was initiated. Later, with the combined Regional Office/DSSE/OAQPS
responsibility to define reasonably available control technology, best
available control technology, and lowest achievable emission rates for
byproduct coke batteries, in conjunction with the Agency policy for new
source review, the data obtained from the program had still another use.

The first step of the national coke battery evaluation program was
to establish an inspection team of visible emissions and process observers
to conduct observations at selected coke batteries throughout the United
States. EPA's National Enforcement Investigations Center (NEIC) was
requested to assist in the development of the program because of the



enforcement objectives of the program and the NEIC's ability to provide
a sizeable manpower pool with which to conduct the individual coke
battery evaluations.

As a second step, the scope of the program was restricted to
gathering visible emissions and process observation data pertaining to
only charging, door leaks, pushing, and topside leaks. Collectively,
the program participants agreed upon the methods which would be used in
gathering visible emissions data [Appendix A]. With the assistance of a
statistician consultant, a data gathering strategy for the first field
survey was developed.

The first field survey was designed to introduce the inspection
team to coke battery operations and to gather visible emissions data
with which to determine inspector variance in side-by-side visible
emission observations. This field survey was conducted in September
1976 at the Bethlehem, Pennsylvania plant of the Bethlehem Steel
Corporation. The results of this work are contained in a report
entitled "Coke Battery Visible Emissions Observation Corroboration,
Bethlehem Steel Corporation, Bethiehem, Pennsylvania (September 1976)
and United States Steel Corporation, Fairfield, Alabama (December 1976)."

Following the Bethlehem coke plant survey, process observation
procedures and field data sheets were developed and agreed upon by the
program participants. While the Bethlehem data were being evaluated, a
second field survey was planned for the United States Steel Corporation's
(USSC) Fairfield Works, Fairfield, Alabama.

SURVEY OBJECTIVES

The Fairfield survey was designed to fulfill the following
objectives:



1. Field evaluate process observation procedures and data
sheets which had never been used before.

2. Acquire a visible emissions data base at batteries 5 and 6
for use in establishing new source performance or hazardous
pollutant standards for charging.

3. Acquire visible emissions data at batteries 5 and 6 for
pushing, door leaks, and topside leaks.

4. Acquire visible emissions data at battery 9, a taller battery
than batteries 5 and 6, for door leaks.

5. Determine whether the visible emissions observation teams
corroborated in the two charging emission observations
methods, since the charging data acquired at Bethlehem was
not considered to be sufficient.

From November 29 through December 10, 1976, a team of inspectors
from EPA Region III, DSSE, OAQPS, NEIC, and the Jefferson County Alabama
Health Department conducted the Fairfield survey. November 29 was an
assignment/orientation day, principally for process observers, and to
familiarize all inspectors with the plant layout, equipment, observation
positions, etc. Visible emissions and process observation data were
gathered November 30 through December 9, with the exception of Sunday
December 5. On December 10, a person from each organization mentioned
above met with coke plant management personnel to conclude arrangements
on exchange of data. A log of activities during the entire survey is
contained in Appendix B [Table B-1]7.

REPORT PURPOSE

This report describes the methods and procedures used at Fairfield
to make visible emission and process observations. It contains numerous
figures and tables which have been developed from the field data for use
by data analysts, regulation developers, and enforcement case developers.



No correlation of parameters, cause/effect, etc., are contained in this
report; however it does contain conclusions on the utility of gathering
specific data by the methods and procedures used at Fairfield.

For ease of reading the text of the report, all figures have been
placed in Appendix C and all tables in Appendix D.



IT. SUMMARY AND CONCLUSIONS

Between November 29 and December 10, 1976, a team of inspectors
from EPA Region III, Division of Stationary Source Enforcement, Office
of Air Quality Planning Standards, National Enforcement Investigations
Center, and the Jefferson County Alabama Health Department conducted a
coke plant survey at the United States Steel Corporation Fairfieid
Works, Fairfield, Alabama. The purpose of the survey was to gather
visible emissions data for charging, door leaks, topside leaks, and
pushing at batteries 5 and 6, and for door leaks at battery 9, and to
field evaluate process observation procedures and data sheets. This
report describes the process and visible emissions observation pro-
cedures employed during the survey and presents the resultant data.

Most of the process data gathered was useful to document various
operations while visible emissions observations were being made;
however, the true utility of the data can only be evaluated following a
thorough analyses. No attempt was made in this report to correlate the
process data with the visible emissions data to determine if the con-
clusions or correlations which are hypothesized or suggested are
supported. These data are presented for data analysts, regulation
developers, and enforcement case developers to analyze or use as they
deem fit.

Process data gathered which required that a diagram be drawn (e.qg.,
charge port carbon buildup, gooseneck and standpipe carbon buildup, roof
carbon, oven cold spots), were difficult to interpret and did not meet
the desired goal, to objectively identify the nature and extent of the
situation. Carbon buildup should be monitored by having the observer



compare the actual situation against a preselected criterion, such as
whether the cross-sectional area is at least 80% open. The existence of
oven cold spots and a brief narrative description of the general location
should be brought to the attention of the inspection team leader. The
team leader could then check oven flue temperature records to determine

if there is a logical explanation.

The following table summarizes the number of visible emissions
observations (VEO's) conducted during the Fairfield survey:

Unit Battery Total
Operation VEO Method 5 3 9 Observations
Charging A 135 135 270
B 345 345 690

Total Charging 960

Doors C 44 59 30 133
Topsides H 36 30 66
Pushing D 54 75 129
52 55 107

F 52 74 126

Total Pushing 362




The following summarizes the ranges of the average daily visible
emissions observed during the Fairfield survey:

Range of Average Daily Emissions

Battery
VEO Method (Units) 5 6 9
Charging
A (seconds >20% opacity)’ 4.4-15.6  7.6-12.5
B (seconds of any leaks) 11.5-40.9  6.2-26.8
Doors
C (% CS doors with leaks) 1.5-6.5 2.0-3.3 2.4-3.6
C (% PS doors-1/side with leaks) 6.7-10.4 0.6-6.5 0.5-5.4
C (% PS dcors-2/side with leaks) 3.3-5.6 0.3-3.3 0.4-3.0
C (% chuck doors with leaks) 4.5-9.8 0.6-6.1 0.5-3.4
C (% total doors - 2/oven with leaks) 4.0-7.4 1.5-4.4 1.6-4.5
C (% total doors - 3/oven with leaks) 2.7-5.1 1.0-3.1 1.0-3.2
C (% ovens with leaks) 7.6-13.8 2.4-8.0 2.8-7.7
Topsides
H (% standpipe leaks) 3.0-16.9 3.9-7.0
H (% standpipe leaks >1 m long) 0.2-2.8 0.0-2.0
H (% 1id leaks) 0.1-1.0 0.0-0.3
Pushing
D (seconds >20% opacity)’ ' 11-30 22-35
E (seconds >60% opacity)t' 12-14 0-2
F (average % opacity)’’ 40-48 18-24

b During the charge period which begins when coal is first introduced
into an oven and ends when the last charge port lid is replaced.
TT During the period from when coke face movement by the ram begins
until all coke is in the quench car.



ITT. PLANT DESCRIPTION

At USSC Fairfield Works there are currently seven operating coke
batteries, designated batteries 3 through 9 [Figure 1]. Of interest for
this survey were batteries 5, 6, and 9, for the objectives stated under
SURVEY OBJECTIVES.

Batteries 5 and 6 are Koppers design and consist of 77 ovens each;
ovens are numbered 1 through 85 (without zeros) from the coal bunker.
These two batteries were rehabilitated in 1973. Batteries 5 and 6 are
operated as individual operating units; the only equipment common
to both is the hot (quench) car, although all other equipment is inter-
changeable. Other equipment for each battery includes a larry car, coke
side door machine, pusher machine, and a pusher side door machine which
is a separate unit from the_pusher machine, but can be remotely controlled
by the pusher machine operator. The coal bunker is common to both
batteries. Batteries 5 and 6 have a gun-fired combustion system and
both are equipped with a single collector main on the coke side.

Each oven in batteries 5 and 6 has four charge ports numbered 1
through 4 from coke to pusher side. Approximately 13.42 m. tons (14.78
tons) of coal are charged to an oven with 31%, 12%, 25%, and 32% of the
volume charged through charge ports 1 through 4, respectively. The
ovens have a theoretical volume of 16.6 m3 (587 ft3), are approximately
3.4 m (11 ft) tall, and are nominally 46 cm (18 in) wide. A1l ovens are
pushed and charged by the "Koppers" sequence {1's, 3's, 5's, 7's, 9's;

2's, 4's, 6's, 8's; 1's, 3's, etc.).

The ovens for batteries 5 and 6 are equipped with self-sealing,
screw-latch doors. The chuck door is not an integral part of the
pusher side door, but is a separate unit.



10

Battery 9 is Koppers-Becker design and consists of 63 ovens
numbered 1 through 69 (without zeros) from south to north. Battery 9
was rehabilitated in 1974. Ovens for battery 9 are slightly taller --
4.0 m (13 ft) -- and slightly narrower -- 41 c¢m (16 in) -- than
batteries 5 and 6. The doors are also self-sealing, but are cam-latch,

and like batteries 5 and 6, the chuck door is separate from the pusher
side door.



IV. SURVEY PROCEDURES

As previously stated, the objectives of the Fairfield survey were
to evaluate process observation procedures and field data forms and to
acquire visible emissions data on charging, door leaks, pushing, and
topside leaks. This section first presents the various observer positions
employed. Secondly, this section discusses the process observation
field data forms, describes the procedures used and the inspectors
responsible for their completion, and briefly, where appropriate, describes
the reason why such data were gathered. Finally, this section presents
the visible emissions observation field forms and briefly describes the
methods employed to observe the visible emissions.

OBSERVER POSITIONS

At the start of each day the designated team leader handed the USSC
contact a copy of the completed personnel placement form [Figure 2],
which indicated by name each inspector's observation position and task
for that day, i.e., a visible emissions observer or a process observer.
The Company could then assign, at its discretion, the appropriate number
of guides for the EPA inspectors. Normally the 15 person inspection
team consisted of three visible emissions observers reading charging on
either battery 5 or 6; three other visible emissions observers reading
charging on the other battery or pushing on the same battery; one visible
emissions observer reading door leaks on batteries 5 and 6, 5 and 9, or
6 and 9, and also topside leaks on either battery 5 or 6; a team leader
who was the Company contact for the day and overall supervisor; a topside
inspector who made process observations on the battery where charges,
pushes, and topside Teaks were being observed; a larry car inspector who
made process observations from the larry car on the battery where charges
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were being observed; a pusher machine inspector on the battery where
charges and pushes were being observed; and two pusher side door machine
inspectors and two coke side door machine inspectors who made process
observations from the door machines on the batteries where door leaks
were being observed. Each day the topside, larry car, pusher machine,
one door machine, and one door machine inspector were on the same battery;
the other pusher side and coke side door machine inspectors were on
another battery. In addition, a second larry car inspector conducted a
time study of the charging unit operations. Table B-2 (Appendix B)
presents which data sheets were completed at each process observer
position.

PROCESS OBSERVATION PROCEDURES

Daily, each process observer was required to complete a personnel
activities form [Figure 3] on which the number of workers at the position,
their job titles, a brief description of their duties, and a notation of
personnel changes (numbers of workers, principally) as made throughout
the day. These data were gathered in an attempt to determine the crew
size associated with individual battery operation.

The team leader was daily responsible to go to the reversing room
and askania chart room at each of the batteries where observations were
being made to initial and record the time and date on each of the charts
listed in the chart log [Figure 4].

At the start of the survey the team leader completed the combustion/
exhaust setting form [Figure 5]. These data were gathered, along with
part of the information in Figure 4, primarily for an EPA contractor who
was investigating combustion stack emissions for DSSE.
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The team leader did not complete the combustion data form [Figure 6]
daily, but was provided these data at the completion of the survey.

The team leader completed the photography log [Figure 7] on those
days [Appendix B] on which movies and/or still shots were taken. He
logged the approximate footage of movie film and number of still shots,
as well as the subject of the photography.

The remaining process observation forms and procedures are discussed
in the context of the emission source (charging, doors, topsides, and
pushing) for which the process parameter is believed to be of some
consequence. In each case, the reason why such data were gathered is
discussed first, followed by a presentation of the form and a brief
description of the procedure used in completing the form.

Charging

Larry Car Alignment

Proper alignment of the larry car drop sleeves with the charge
ports is necessary to assure sufficient oven aspiration, and proper flow
of coal into the oven. Misalignment can create an orifice through which
oven aspiration can be lost, causing charging emissions. No form was
developed on which to note this phenomenon. However, visible emissions
observers observing charging were asked to make such notations, when
larry car misalignment occurred.

Charge Port Openings

Charge ports partially blocked with carbon or any other material
buildup can interfere with the continuous flow of coal into the oven, a
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condition necessary for successful stage charging. The topside inspector
used the oven port carbon form [Figure 8] with which to diagram material
buildup in the oven ports after the oven was pushed.

Gas Passage

Proper volumetric distribution of coal introduced into the oven
ensures that sufficient space will remain above the coal to expedite
removal of evolved gases. To accomplish this, Fairfield officials
report that the coal volume distribution between larry car hoppers was
designed to provide a 30.5-cm (12-in) free space in the oven after
leveling for gas exit. To obtain these volumes required installation of
apron hoods and modifications to enlarge the outside hoppers. Each
hopper was provided with an adjustable apron (inverted cone) to control
the angle of repose of the coal in the hopper as it is Toaded from the
bunker. This riinimizes volume fluctuations due to changes in flow
characterisitics. Since experience indicated that the angle of repose
never exceeded 45°, the aprons were set at this angle. These aprons
extend from the base of the individual stationary sleeves to the perimeter
of the hoppers. The resultant hopper volumes as a percent of oven volume
are as follows:

Hopper #1 31%
Hopper #2 12%
Hopper #3 25%
Hopper #4 32%

These hopper percentages will vary with changes in coal flow properties
due to the resultant coal volume change. As moisture, size distribution
and hence bulk density change, the peak height of the coal as it drops
into the oven changes. Since the clearance above the peak of the coal
in the oven is of prime importance, the coal volumes are adjusted by
changing the height of the apron on a regular basis by supervisory
personnel to compensate for these major changes in coal flow properties.
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Thirteen sets of peak and channel height measurements* were made
during the inspection. In most cases, larry car coal volume hopper
settings were revised after peak and channel height measurements and
were observed and recorded by the larry car inspector [Figure 9]. When
the coal volume hopper settings were revised, the team leader requested
the Company contact to make another peak and channel height measurement
as soon as possible.

Roof carbon buildup can effectively reduce the channel height if it
is thick enough. Both the coke side door machine and pusher side door
or pusher machine inspector used the coke oven condition form [Figure 10]
to diagram location and extent of roof carbon buildup.

Since batteries 5 and 6 at Fairfield have a single gas collector
main, a second gas exit on the other side (orfside) from the standpipe
was provided to allow gas passage by an alternate route. This second
exit was provided over two paths. This was done by installing on the
larry car a smokepipe, and a jumper pipe to a companion, or jumper oven.
The smokepipe runs the width of the larry car and connects the pusher
side and coke side charging ports. An extension was added to the smoke-
pipe, away from the larry car, so that it provides a jumper from the
fourth charging port of the oven being charged to the corresponding
charging port of the oven two away.

The smokepipe is a 30.5 cm (12 in) diameter pipe connecting the
first and fourth boot assemblies on the larry car. The boot castings
are designed so that there is air space around the path of coal dis-
charge. This provides an exit for gases into the smokepipe. Suction
through this pipe is provided by the aspiration on the oven being charged.

* Peak and channel heights are defined as the distances between the top
of the coal and the roof of the oven before (for peak) and after (for
channel) leveling. They are measured by placing a measuring rod
into the charge ports.
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Gas movement is from the oven, up through the offside charging hole and
boot casting, into the smokepipe, across and down through the standpipe
side charging hole, through the standpipe, and into the gas collector
main,

The jumper pipe, or fifth boot as it is called, permits the aspira-
tion of the jumper oven, which is nearly at the end of its coking cycle,
to be used during charging to provide suction and an additional gas
exit. The path of gas movement is from the oven being charged, up
through the fourth charging port and boot casting, into the jumper pipe,
down and through the jumper oven, and up thr?ugh the standpipe on the
Jjumper oven and into the gas collector main.

Gooseneck and Standpipe Openings

The passageway through the goosenecks and standpipes must be kept
clear to obtain maximum aspiration from the ovens. Figure 11 shows the
effect of reducing the gooseneck area on gas flow from the oven. As an
example, a 3.8-cm buildup of carbon around the inside perimeter of a 33-
cm diameteg gooseneck reduces the area by 41% and the aspiration by 25%
[Figure 11 ].

During the survey, all standpipes and goosenecks were inspected by
the larry car inspectors with the aid of a mirror. The Company gooseneck
cleaning procedure calls for machine cleaning with the reamer by the
larry car oprator in his assigned area (one-third of the battery's
ovens). The larry car operator manually cleaned the remaining goosenecks
during his shift with a chisel-headed steel bar. The larry car inspector
noted on the larry car inspector form [Figure 9] whether the goosenecks
were manually or machine cleaned and whether the standpipes were cleaned;
he also diagrammed the gooseneck and standpipe carbon buildup remaining
after cleaning. Finally, the larry car inspector noted the time any
standpipe cap was sealed or resealed with luting material on the standpipe
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sealing form [Figure 12]. Sandpipe sealing not only assures maximum
effectiveness of steam aspiration during charging, but also minimizes
the possibility of standpipe cap leaks.

Charge Sequence

Stage charging requires controlled flow of coal into the oven to
allow the gas evolved to be evacuated effectively. Therefore, strict
operating and cleaning practices must be followed to minimize charging
emissions. The typical steps of the stage charging operation at the
Fairfield Works are as follows:

Step 1. The Tarry car is loaded at the coal bunker with the con-
trolled volume in each hopper and then travels to the oven to be charged.
The operator performs the required standpipe gooseneck cleaning and
inspection. A mechanical gooseneck cleaner is used at times to cut hard
carbon from the gooseneck opening. As the next oven is being pushed,
the larryman spots the larry car on the oven to be charged and lowers
the boot sleeves over the open charge ports. The lidman turns steam on
and places the oven on the main. He then turns steam on the jumper oven
and removes the offside 1id from this oven. The larryman lowers the
fifth boot into place securely onto the battery top.

Step 2. The hoppers are then discharged in the order 1, 4, 2, 3.
The #1 hopper is started first, then #4 hopper is started. Hopper #4
can reportedly be started prior to #1 hopper running clear without
significant interaction of coal within the oven. However, these two
hoppers will be emptied completely before the next hopper is discharged.
Each slide gate is closed immediately after the coal clears the hopper
to seal the hopper discharge opening and prevent a decrease in aspiration.
Boot sleeves are not raised until all hoppers are emptied to keep the
smokepipe suction path open.
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Step 3. Hopper #2 is then independently discharged. Since the
volume is small, the coal peak should not block the free space at the
oven roof.

Step 4. The #3 hopper is then discharged. After the coal stops
running, sufficient coal reportedly remains within the hopper to assure
a level charge after the leveling operation. At this time, the channel
space is blocked at the same point as it will be each charge. The only
exit for the gas on the offside of the blockage is up and out through
the smokepipe and jumper pipe. The chuck door is then opened and the
leveler bar levels the remainder of the coal from the #3 hopper. Once
the #3 hopper is emptied, the charge is leveled, the leveler bar is
removed, the chuck door is closed, the 1idman raises the boot sleeves
one at a time, beginring from the standpipe and working outward. Each
1id is pushed into place on the charge port as the individual boot
sleeve is raised. The fifth boot is then raised and its 1id pushed into
place. The larry car leaves the oven, excess coal is swept up, and the
Tids are securely replaced and luted. Then the aspiration steam is
turned off. The average charge time* during the survey for battery 5
was about 5 min 55 sec, whereas for battery 6 it was about 5 min 30 sec.

The sequence for each charge was always monitored by the larry car
inspector [Figure 9]. For a few days, there was an extra larry car
inspector whose responsibility was to time the individual unit operations
as described in the charging time study form [Figure 13].

Chuck Door and Lid Operations

The time the chuck door is open, prior to the entry of the leveling
bar and after the leveling bar is withdrawn, should be kept to a minimum
to prevent the introduction of air into the oven and the resultant loss

* Charge time is defined as the length of time between when coal

begins to flow into an oven to when the last lid is pushed into
place.
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of steam aspiration effectiveness. Those times the chuck door was open,
prior to the entry of the leveling bar, were documented by the pusher
machine inspector on the pusher machine inspector form [Figure 14] while

charging emissions were being observed.

Lids should be replaced on open charge ports once the drop sleeves
are raised following the charge period to minimize the introduction of
air into the oven and the escape of emissions from the oven. The sequence
for replacement of 1ids at the Fairfield Works was #1 through #4 consecutively
and finally the jumper pipe charge port (#4 1id two ovens away). As the
larry car returned to the coal bunker, the lidman swept excess coal into
the nearest charge port and reseated and luted the 1ids before turning
of f the aspiration steam. The topside inspector documented the time
each or all lids were luted or reluted on the oven port sealing form
[Figure 15]. 1In addition, he also recorded the elapsed time of the
charge period in the second column of the form.

Coal Sample Collection and Analysis

As stated previously, coal moisture, grind distribution, and hence
bulk density affect the coal angle of repose and the peak height of the
coal as it enters an oven. In general, if the bulk density of the
charged coal is low, the potential for charging emissions increases.

Each day the larry car inspector collected three separate samples
of coal from the larry car hoppers and recorded the pertinent informa-
tion on the coal sample collection form [Figure 16]. One sampie was
collected as a spot sample, i.e. small amounts of coal were taken from
the four larry car hoppers only once during the turn (shift). The other
two samples were collected as composite sampies, i.e. small amounts of
coal were taken from the four larry car hoppers several times during the
shift. One of the two composite samples was then given to the Company
for analysis for the parameters contained in the Company coal/ coke/tar
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analysis form [Figure 17]. The other two samples were analyzed by the
EPA laboratory at Research Triangle Park, North Carolina for the same
parameters. The Company continued to analyze the routine composite
sample it obtains at various times during the entire day (all three
turns) from the belt which transfers coal from storage to the coal
bunker servicing batteries 5 and 6.

Aspiration Steam Pressure

Sufficient aspiration steam pressure at the oven is necessary to
evacuate air and evolved gas from the oven during charging. Insuffi-
cient aspiration steam pressure can be due to low header pressure,
excessive pressure drop in the lines, blocked or partially blocked
nozzles, and/or improperly sized nozzles or header pipes.

At Fairfield, steam pressure was measured at three locations each
for batteries 5 and 6 and recorded at one of the three locations each.

Steam header pressure was measured by a gauge and recorded on a
circular chart downstream of the regulator. These gauges for batteries
5 and 6 are located between the reversing room and the battery pinion
wall at the bench level.

The other two locations for steam pressure gauges were in the steam
line on the upstream side of oven 1 and on the downstream side of oven
85. Static (between charges) and dynamic (during charging) pressures at
these two locations were recorded during charging observations by the
larry car and topside inspectors, and in some cases, the team leader on
the steam data form [Figure 18]. In addition, the team leader initialed
the circular chart and recorded the steam header pressure at least once
each day on the same form,
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According to the Company, all steam gauges were calibrated and the
upstream and downstream gauges were installed just prior to the survey.
The steam nozzles were reported to be constructed of standard grade
steel pipe with an inside diameter of 1.4 cm (9/16 in); no data was
requested as to the size of the steam header pipes, although they
appeared to be about 5 cm (2 in) inside diameter.

One study2 shows that 3.7 m (12 ft) ovens require about 48 std
m3/min (1,700 scfm) aspiration capgcity to assure a smokeless charging
operation. According to Figure 19 , a steam nozzle pressure of at least
5.6 kg/cm2 (80 psig) would be required at the gooseneck of the oven
being charged and of the oven on which the jumper pipe (fifth boot) is
placed in order to assure an aspiration capacity of 48 std m3/m1n (1,700
scfm).

Standpipe and gooseneck geometry and location of steam nozzles can
also affect the aspiration capacity.

Doors

Door Design

As discussed previously, the ovens on batteries 5, 6, and 9 at
Fairfield Works are equipped with self-sealing doors. The doors on
batteries 5 and 6 are screw-latch and those on battery 9 are cam-latch.
At all three bateries the chuck door is separate from the pusher side
door.

The most unique design feature of doors at Fairfield Works 1s the
knife edges. These knife edges are constructed from structural steel
channel shapes. The channels are cut in half to form two "L" shaped
pieces. A piece is then welded to the door and the angle leg forms the
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knife edge and gas channel. Fairfield personnel favor the structural

steel to sprung steel used at other facilities; they believe the structural

steel fabricated shape is much more resistant to damage and deformation,
hence would form a better seal over a longer time period. The doors are
equipped with a series of adjustment bolts which can be used to adjust
small gaps in the knife edge.L+ This differs from the spring and plunger
arrangement that is normally employed on doors with spring steel knife
edges.

Door Damage

Both the coke side door and pusher side door inspector used the
door process list [Figure 20] on which to record the condition of the
door on removal. The condition of a door, especially the knife edge and
gas channel, is a factor important in controlling door leaks. The
inspectors were asked to record whether the knife edge and/or refractory
were damaged, i.e. were there cracks, deformations, missing sections,
etc., whether the gas channel contained carbon or heavy tar (not light
tar) deposits, and whether the door was replaced with a fresh door. The
door was visually divided into six sections, as shown in Figure 20 and
the inspector recorded damage/no damage/carbon deposits data by section.

Door Cleaning

Adequate door cleaning prior to each coking cycle is necessary to
reduce door leaks. The door knife edge and jamb need to be reasonably
clean to allow the door to fit well for sealing. It is generally
believed that all carbon deposits should be removed, but light (less
viscous) tarry substances probably promote faster door sealing. A1l
carbon and heavy tar should be removed from the gas channel to allow
gases evolved at the bottom of the oven pass to the top and out the
standpipe and gooseneck into the collector main. Gas pressures as high
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as 710 mm of water can be prgsent in the gas channel at the bottom of an
oven shortly after charging. Any restrictions in the gas channel can
therefore contribute to door Teaks.

The door machine operators and their helpers at Fairfield Works
cleaned every door and jamb as a normal practice. They always used long
and short chipping bars with chisel heads on doors and jambs and
mechanical "pogo sticks" (pneumatic chisels) on the doors at the dis-
cretion of the operator. In most cases, all sections of the door and
jamb were cleaned. Seldom were the knife edges cleaned, as Fairfield
supervisory personnel believe that the benefits of any tar, whether
1ight or heavy on the knife edge exceed the risk in removing the tar and
the potential for knife edge damage.

Both the coke side door machine and the pusher side door machine
inspectors, and in some cases the pusher machine inspector, recorded the
extent of door and jamb cleaning and the extent of deposits remaining
using Fiqure 20. The pusher side door machine inspector also recorded
similar information for the chuck door, although treating it as one
section instead of six. Where the inspector could observe either door
or Jamb cleaning, but not both, door cleaning and condition of the jamb
before the door was replaced were observed.

Spare Door Availability

At least twice each day the team leader checked the spare door
racks at the ends of each of the three batteries. The inspector re-
corded the time of the observation and number of spare pusher side and
coke side doors on the spare door form [Figure 21]. No attempt was made
to ascertain the number of doors available at the central repair station
located elsewhere in the plant since these doors were not considered
readily available to replace a damaged door at the batteries. The
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number of available spare doors required per battery is determined from
operating experience, but 1 to 2 spare doors could be considered normal.

Collector Main Pressure

During coking, an oven is kept under a slight positive (back)
pressure to prevent air from entering. Since this pressure is higher
than atmospheric, there is a potential for the oven to leak at any
opening. The magnitude of leakage is directly proportional to the oven
pressure and number and size of openings. Therefore, for a given opening,
increase pressure would increase emissions.

Sealing Times

Following the replacement of doors and the charging of that oven, a
door will leak for a period of time because the pressures inside the
oven are at a maximum, the askania valve which controls the collector
main pressure does not reach equilibrium instantaneously, and the knife
edge/jamb sealing edges, where the mating is not flush, have not filled
with tar. The topside inspector recorded the time of charge completion;
that time combined with the door visible emissions data give one an idea
of door sealing time.

Topsides (Lids and Standpipes)

Physical Condition

Battery charge port 1lids, charge port castings, and standpipes in
poor structural condition due to warping, cracking, holes, etc. con-
tribute to topside leaks. Inspection of the battery topsides at Fair-
field Works did not indicate that the structural condition was a problem.
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Some standpipe base, flange, and saddle leaks were observed, as will be
discussed in Section V. At Fairfield structural leaks on standpipes,
for the most part, were dealt with promptly by a patcher. Charge port
castings which tilted enough to impede a seal with the larry car drop
sleeve were taken up and relaid by brick masons.

Luting Practices and Sealing Times

Fairfield Works uses a sealing mud which consists of a mixture of
40% hydrated lime and 60% powdered fire clay. This mixture is mixed

with water to form a slurry, herein referred to as luting material.

Luting 1ids and standpipe caps has been shown to greatly reduce the
number and extent of leaks from these sources. At Fairfield the larry
car operator lutes each standpipe cap prior to charging the oven. A1l
charge port 11ds are luted immediately after the charge and cleanup
periods. Aspiration steam is left on until luting of the lids is com-
pleted. Standpipe caps and lids are reluted when leaks are observed and
as time permts.

As discussed previously, luting practices of the larry car operator
were observed by the larry car inspector and those of the lidmen were
observed by the topside inspector. The topside inspector also recorded
the time of charge completions; that time combined with the topside
visible emissions data give one an idea of standpipe cap and charge port
1id sealing times.

Collector Main Pressure

The effect of collector main pressure on standpipe and 1id leaks,
and the results of the collector main pressures observed at Fairfield
were discussed in the section entitled Doors.
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Pushing

Coking Times

Coking time is a function of the coal mixture, moisture content of
the coal, rate of underfiring (oven temperatures), the desired properties
of the coke, and, in some cases, production schedules. A strong corre-
lation has been7demonstrated between coking time and particulate emissions
during pushing. The Company was requested to supply daily coking time
data [Figure 17].

Oven Temperatures

Interrelated with coking time is the temperature of the oven or
heating rate. Within some range, the time required for the distillation
of coal volatiles to be nearly complete decreases as the heating rate
increases, and vice versa. However, a good correlation between oven
heating flue temperatures and emissions during pushing has not yet been
shown. The Company was requested to supply copies of the Heater Foreman's
oven wall flue temperature recordings for batteries 5 and 6 at Fairfield.

Of ftake Opacity

Just prior to the time an oven is pushed, the standpipe cap is
raised and the 1ids are removed to begin the decarbonization period. At
Fairfield this is done 2 to 3 ovens ahead of the pusher machine. The
offtake (standpipe) opacity following the raising of the standpipe cap
is an indicator of the severity of ensuing pushing emissjons from that
oven; j.e. if the opacity is low, pushing emissions will be low, and
vice versa. The topside inspector used the topside inspector form
[Figure 22] on which to record the offtake opacity at 15 second intervals
for the first minute after the standpipe cap was raised.
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Coke Face Appearance

Coke face appearance, like offtake opacity, is also an indicator of
the extent of pushing emissions. As the door was removed prior to
pushing, the pusher machine inspector, and later in the survey also the
coke side door machine inspector, observed the coke face and recorded
whether it was smoking and/or flaming and to what extent [Figure 14].

Qven Condition

Cold or dark spots along oven walls indicate something is wrong
with the oven heating system, whether it be a plugged gas nozzle, a dead
flue, etc. Improper heating, thus improper coking of the coal, will
take place in the vicinity of such cold spots. Spalled (pitted) or
broken refractory in the oven walls, especially near the end flues (door
jambs) can also cause improper heating of the coal in its vicinity.
Broken door refractory can reduce insulation of the oven from external
ambient conditions, thus reducing heating effectiveness at the coke
face.

A1l these conditions were inspected for at Fairfield by the pusher
side and coke side door inspectors. Any dark or cold spots along oven
side walls and/or broken refractory at the door area (jamb) were recorded
on the coke oven condition form [Figure 10]. Broken door refractory was
noted on the form depicted as Figure 20.

Coke Sample Collection and Analysis

Coking time, as previously stated, is a function of the desired
coke properties. Therefore coke quality is a measure of the correctness
of the coking time.
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The Company routinely collects a composite sample of coke on a
periodic basis over the entire day from both batteries 5 and 6 wharfs.
At EPA's request, additional coke samples were composited over the B
turn (7 a.m. to 3 p.m. shift) from each wharf and analyzed for the
parameters shown in Figure 17.

VISIBLE EMISSIONS OBSERVATION PROCEDURES

In this subsection, all seven visible emissions observation methods
used in the Fairfield survey are briefly described and the field data
sheets for visible emissions observations are presented. As previously
stated, each visible emissions observation method is completely des-
cribed in Appendix A.

Charging

Two observation methods were used --- Methods A and B --- to read
charging emissions. For Method A the inspectors timed the number of
seconds of visible emissions > 20% opacity during the charge* and
c]eanup/seal** periods. For Method B the inspectors timed the number of
seconds of any visible emissions during both time periods; Method B is
identical to the proposed Method 12 for charging. For Method A the
inspectors also read the maximum opacity during the charge period. The
Method A inspectors recorded their observations on Figure 23 and the
Method B inspectors recorded their observations on Figure 24.

* The charge period begins when coal is first introduced into an oven
and ends when the last charge port lid is replaced.

**  The cleanup/seal period begins when the charge period ends and ends
when the last charge port lid is permanently sealed.
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Each time charging emissions were observed, three inspectors were
used. All three were positioned about ten ovens away from the larry
car, on the opposite side from the coal bunker, to make their observa-
tions on batteries 5 and 6.

Doors

Method C was the door emissions observation method used at Fair-
field at batteries 5, 6, and 9. The inspector began at either end of
the battery on either the pusher side or coke side and walked along a
line parallel with the battery a comfortable distance outside the pusher
machine or hot car tracks. As the inspector walked, he identified the
leaking doors and made an opacity observation at the lintel. Once the
inspector completed his traverse along one side of the battery he
proceeded to the other side and made a similar traverse. Observations
were recorded on Figure 25.

Topsides (Lids and Standpipes)

Topsides inspectors during the Fairfield survey used Method H as
the observation method on batteries 5 and 6 to read standpipe and 1id
leaks. Method H is, with some exceptions, identical to the proposed
Method 12 for topsides. The inspector began at either end of the battery
and walked along a line between the #2 and #3 charge port 1lids. In one
direction 1id leaks, and in the opposite direction standpipe leaks, were
read. The inspector usually read standpipe leaks in the direction where
the sun was at his back. Observations were recorded on Figure 26.
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Pushing

Three observation methods were used --- Methods D, E, and F --- to
read pushing emissions at batteries 5 and 6 during the Fairfield survey.
For each method the inspector was located on the coke side of the battery
outside the hot car tracks in order to obtain a clear view. For Method D,
the inspector timed the number of seconds of visible emissions > 20%
during the push cyc]e.* For Method E, the inspector timed the number of
seconds of visible emissions > 60% during the push cycle. For Method F,
the inspector made a Method 9-1ike observation of opacity each 15 seconds.
For Methods D and E, the inspectors also read the maximum opacity from
the time the coke in the oven began to move toward the hot car to the
time all the coke was in the hot car. The Method D, E, and F inspectors
recorded their observations on Figures 27, 28 and 29, respectively.

* The push cycle begins when the coke side door is removed and ends

when the quench occurs.



V. SURVEY RESULTS

PROCESS OBSERVATION DATA

One-half of the personnel participating in the Fairfield survey
collected process data. The reason for gathering these data was dis-
cussed in Section IV. The results of process parameter data gathering
and the merits of the effort are discussed in this subsection: unless
otherwise discussed, the gathering of the data in further coke battery
surveys is considered important for the reasons discussed in Section IV.

General Process Observations

The personnel activities form [Figure 3] was completed differently,
by each process observer, thus the data were of little use for comparative
purposes. The most relevant parameter (crew size) can be obtained more
easily by the team leader contacting the Company each morning and re-
viewing the list during the day as he makes his rounds. To obtain
cause/effect relationships (e.g., millwright adjusts door at a specific
time and door stops leaking within a stated period of time thereafter),
this form would need to be more specific (e.g., checklist) for each
process observer.

The chart recordings form [Figure 4] served as a daily checklist
for the team leader as he initialed and noted time and date on the
pertinent charts. The utility of individual chart data are discussed
later in this report.
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Combustion data [Figures 5 and 6] were gathered solely for use by
an EPA contractor who was investigating combustion stack emissions for
DSSE. Their utility is unknown.

Charging Process Observations

Larry Car Alignment

As mentioned previously, no form was developed on which to note
when the drop sleeves on the larry car misaligned with the charge ports.
Few misalignments were observed by the visible emissions observers.
However, the absence of misalignment observations does not indicate that
during all other charges the larry car drop sleeves were properly
aligned. Since this parameter (larry car alignment), could be of sig-
nificant importance to smokeless charging, effort should be made to
document, perhaps on the charging visible emissions observation forms,
that proper larry car alignment occurred prior to the initiation of a

charge.

Charge Port Openings

These data [Figure 8] proved difficult to interpret; a diagram of
the material buildup drawn by the topside inspector did not provide
objective data. In general, refractory material buildup was oberved in
most charge ports, but no carbon buildup was seen in any charge ports.
From all the diagrams of charge port blockage made during the Fairfield
survey, the area of all charge port openings was estimated to be at
lTeast 80% open. Another technique should be developed to measure charge
port blockage or openings, and parameters measured similarly if more
definitive information is required.
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Gas Passage

Peak and channel height measurements are a generally accepted tech-
nique with which to "photograph" the coal as it resides in an oven.
Thirteen sets of peak and channel height measurements* were made during
the inspection [Table 1].

The larry car inspector attempted to record larry car hopper
settings [Figure 9]. However, only the number of notches on the apron
control turn-screw showing above the connecting rod could be recorded.
A different measurement may be necessary on other larry cars because of
the mechanical configuration of the car itself. In addition, the re-
sultant peak heights following charging, are true indicators of the gas
passage situation. The surrogate measures of hopper volume settings are
unnecessary to record; the inspector is interested in whether the settings
were changed in order to request a peak height measurement.

Roof carbon diagrams [Figure 10], for the identical reasons dis-
cussed for charge port openings, were difficult to interpret. However,
no significant roof carbon buildup > 20% of the design channel space
blocked was observed.

Gooseneck and Standpipe Openings

Data gathered on the cleaning of goosenecks and standpipes prior to
each charge [Figure 9], documents Company operating practice, but provides
Tittle in the analysis of individual charges. However, the diagrams
drawn to show the extent of carbon buildup in goosenecks and standpipes
following cleaning were difficult to interpret. The data show that all
standpipes and goosenecks were free of significant carbon buildup; i.e.,
all had at least 80% of the cross-sectional area open.
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Charge Sequence

Charge sequence data [Figure 9] in all cases demonstrated that the
Fairfield operators performed the charge sequence established by the
Company. However, the time varied by which the larry car operator
accomplished specific unit operations. The results of the days in which
time of larry car operations were conducted are contained in Table 2.
These data are of Tittle known value in analyzing individual charges,
but are useful in comparing Fairfield charging operations with similar
operations at other coke plants.

Chuck Door and Lid Operations

The pusher machine inspector records [Figure 14] showed that the
time the chuck door was open, prior to the entry of the leveling bar,
averaged 10 seconds for battery 5 and 17 seconds for battery 6 during
the survey. Since a smoke boot* is not used at Fairfield, these times
should be used with care in any data interpretation. In order to
measure the usefulness of this parameter, time-synchronized, simultaneous
measurement of charging emissions should be made.

In every case, charge port 1lids were replaced once the drop sleeves
of the larry car were raised. Following sweeping up excess coal, all

1ids were resealed and luted prior to the aspiration steam being turned
off.

* Since a leveling bar does not fill the chuck door opening during

Leveling, emissions may evolve to the atmosphere and unnecessary
Loss of oven aspiration occurs. A smoke boot provides a seal between

the leveling bar and the chuck door jamb during the time the leveling
bar is in the oven.
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Coal Sample Analysis

Table 3 contains the analytical results [Figure 17], of the four
separate coal samples [Figure 16}, gathered daily during the survey.

Aspiration Steam Pressure

In all cases the dynamic steam pressures recorded by either the
topside or larry car inspectors, or team leader, exceeded 5.6 kg/cm2
(80 psig). However, since these pressures were measured in the steam
supply lines and not as actual nozzle pressures, care should be taken in
drawing conclusions. The strip chart recorded hourly average steam
pressures as measured downstream of the regulators for batteries 5 and

6, are listed in Table 4.

The static and dynamic steam pressures recorded by the larry car
and topside inspectors [Figure 18], were not reduced and are not pre-
sented in this report. The data were used in analysis of individual
charging visible emissions observations to determine if values were
within the range 6.3 to 8.1 kg/cm® (90 to 115 psig).

Door Process Qbservations

Door Damage

The inspector's findings for damage/no damage to knife edges and
refractory [Figure 20], are shown in Figures 30 to 46. These histograms
show the number of doors (ordinate) as a function of the number of
sections of a door damaged (abscissa). In cases where no data were
available, the no data section along the absicissa was used. For
example, on November 30, 1976, twenty-six doors each were inspected
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on the pusher side and coke side of Battery 5 [Figure 30]: thirteen coke
side doors had no refractory damage; four had refractory damage to just
one section of the door; two had refractory damage to two sections;
three had refractory damage to three sections; three had refractory
damage over the entire door (six sections); and, for one door there was
no data.

Door Cleaning

The inspector's findings [Figure 20], are shown in Figures 47 to
80. These histograms show, first for the pusher side, and then for the
coke side, the number of doors (ordinate) as a function of the number of
sections of a door or jamb cleaned, whether a section needed it or not,
and also the number of sections of a door or jamb with deposits remaining,
whether cleaned or not. In cases where no data were available, the no
data section along the abscissa was used. These figures are interpreted
in the same manner as the door damage histograms discussed above.

Spare Door Availability

Usually there were 0 to 2 readily available spare doors per side
per operating unit at Fairfield [Figure 21].

Collector Main Pressure

Table 5, developed from Company-supplied circular recorder charts,
lists the average hourly collector main pressures for each day of the
survey for batteries 5, 6, and 9. At no time did these pressures exceed
12 mm of water except instantaneously.
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Sealing Times

In the Visible Emissions Observation Data subsection of this

section, the results of door emissions observations are presented.

In the graphical displays of these observations [Figures 81 to 116], the
charge completion time is plotted so that the reader can make an empirical
assessment of door sealing times.

Topside Process Observations

Luting Practices and Sealing Times

In the Visible Emissions Observation Data subsection of this se:ztion,

the results of the topside emissions observations are presented. In
the graphical displays of these observations [Figures 117 to 136], the
standpipe cap luting or reluting [Figure 12], charge port 1id luting or
reluting [Figure 15], and charge completion time are plotted. From the
charge completion time the reader can make an empirical assessment of
standpipe cap and charge port 1id sealing times.

Collector Main Pressure

As discussed above, Table 5 summarizes average hourly collector
main pressures for each day of the Fairfield survey.

Pushing Process Observations

Coking Times

Net coking times (the time lapse between the time of charging and
pushing an oven), were supplied by Fairfield Works personnel [Figure 17],
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for each oven pushed during turn B for batteries 5 and 6 each day of the
survey. These daily average net coking times for batteries 5 and 6 are
presented in Table 6.

Oven Temperatures

Average oven wall flue temperatures for the pusher sides and coke
sides of batteries 5 and 6 at Fairfield are shown in Figure 137.

Offtake Opacity

The results of the topside inspector's observations of offtake
opacity [Figure 22] are presented in Table 7.

Coke Face Appearance and Oven Conditions

The results of the inspector's observations of coke face appearance
and oven conditions [Figure 10], are also presented in Table 7. The
utility of these data can only be measured by determining a correlation
between them and the pushing emissions observations. However, the ability
of an inspector, without considerable experience, to objectively
determine the existence and extent of a smoking and/or flaming coke face
and to identify oven cold spots is questionable. The diagrams drawn
by the inspectors were only used to determine the existence of the
phenomena, not the location, as was originally intended.

Coke Sample Analysis

The results of the Company's coke sample analyses [Figure 17], are
contained in Table 6.
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for each oven pushed during turn B for batteries 5 and 6 each day of the
survey. These daily average net coking times for batteries 5 and 6 are
presented in Table 6.

Oven Temperatures

Average oven wall flue temperatures for the pusher sides and coke
sides of batteries 5 and 6 at Fairfield are shown in Figure 137.

Offtake Opacity

The results of the topside inspector's observations of offtake
opacity [Figure 22] are presented in Table 7.

Coke Face Appearance and Qven Conditions

The results of the inspector's observations of coke face appearance
and oven conditions —
[Figure 10], are also presented in Table 7. The utility of these data
can only be measured by determining a correlation between them and the
pushing emissions observations. However, the ability of an inspector,
without considerable experience, to objectively determine the existence
and extent of a smoking and/or flaming coke face and to identify oven
cold spots is questionable. The diagrams drawn by the inspectors were
only used to determine the existence of the phenomena, not the location,
as was originally intended.

Coke Sample Analysis

The results of the Company's coke sample analyses [Figure 17], are
contained in Table 6.
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VISIBLE EMISSIONS OBSERVATION DATA

The data from the visible emissions observations made during the
Fairfield survey are presented in Tables 8 through 18, as follows:

Table 8. Method A-Charging Emissions Data
Table 9. Method B-Charging Emissions Data
Table 10. Topside Emissions Data
Table 12. Pushing Emissions Data

In addition, door leak data, along with charge times and leak identifi-
cation, are presented in Figures 81 and 116. Topside leak data, including
leak identification, luting information, and charge times, are presented
in Figures 117 to 136.

The acquisition of charging visible emissions data at batteries 5
and 6 fulfilled the second and partially fulfilled the fifth survey
objectives; new source performance development and corroborative study,
respectively. The results of the corroborative study are not included
in this report, but rather are included in the report entitled "Coke
Battery Visible Emissions Observation Corroboration, Bethlehem Steel
Corporation, Bethlehem, Pennsylvania (September 1976), and United States
Steel Corporation, Fairfield, Alabama (December 1976)." The third and
fourth objectives of the Fairfield survey were fulfilled by the acquisi-
tion of door leak, pushing and topside leak data at batteries 5 and 6,
and door leak data at battery 9.

Of particular interest as a result of the Fairfield survey was a
review of the Method B charging data. Representatives of DSSE, OAQPS,
EPA Region III, and the NEIC met in Denver the week of April 4, 1977 to,
among other things, review the Method B data set to determine whether
best available control technology (BACT) was employed for each charge.
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A11 the applicable process data were analyzed and the visible emission
observers' comments were reviewed. The parameters used in the analyses

were as follows:

1. Whether charge ports were at least 80% open.

2. Whether blockage by roof carbon was <20% of the theoretical
tunnel head (channel space).

3. Whether the standpipe area, at least around the top of the
opening, had been cleaned.

Whether the gooseneck had been cleaned.
Whether the standpipes were at least 80% open.
Whether the goosenecks were at least 80% open.
Whether the jumper pipe was used.

Whether aspiratioﬁ steam had been turned on.

W 00 ~N O O b

Whether the #1 and #4 larry car coal hoppers were dropped
prior to the other two.

10. Whether the #2 and #3 hoppers were dropped individually.

11. Whether the slide gates were closed after each hopper was
empty.

12. Whether the length of time the chuck door was open, prior to
the time the leveling bar entered the oven, was + 20% of the
average time. '

13. Whether the charge time was between 4 to 6 minutes.

14. Whether the gynamic (during charging) steam pressure was 6.3
to 8.1 kg/cm™ (90 to 115 psig).

15. Visible emissions observer did not identify a process problem
(e.g. larry car alignment) in h1s comments on the data sheet.

At the completion of the analyses there was only a small data set
for which all the above information was available and/or which met the
established criteria. However, it was determined that it was not suf-
ficient to identify a charging observation as "non-BACT" for any one of
the above parameters, except two; if the jumper pipe was not used or if
a visible emissions observer identified a process problem. It was also
agreed that no one could really identify, at present, which combination(s)
of the above parameters might also make a charge non-BACT. Therefore,
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the resultant data set, removing the non-BACT charges for either of the

two aforementioned criteria, is termed "Not Unacceptable." These data
are presented in Table 13.
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METHOD A

PROCEDURE FOR OBSERVING VISIBLE EMISSIONS EQUAL TO OR GREATER THAN 20%
OPACITY DURING CHARGING

PRINCIPLE

The visible emissions equal to or greater than 20% opacity emitted
from the charging system and oven ports are timed by an observer located on
the topside of the battery. In addition, the maximum opacity observed
during the charge period is recorded.

DEFINITIONS

(a) Charging System - any apparatus used to introduce coal into a
coke oven (e.g., a larry car).

(b) Charge Period - the period of time commencing when coal starts
to enter the oven and ending when the last charge port 1id is replaced.

(c) Clean-up/Seal Period - the period of time commencing when the
charge period ends and ending when the last charge port 1id is either dry-
or wet-sealed whichever is later. This period includes reopening the
1ids and sweeping spilled coal into the oven.

(d) Opacity - the degree to which emissions reduce the transmission
of light and obscure the view of an object in the background.
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PROCEDURE

(a) Position - The observer stands on the topside of the battery
such that a good view of all charge ports of the oven being charged and
the charging system is possible. A position in the center of the battery
at a distance of 10 to 15 ovens from the oven being charged is recommended.
However, the observer may move from side to side, going from pushside to
cokeside and back again; standing in a single spot is not required. If
multiple observers are recording the same emissions, the observers should
be positioned as closely to each other as feasible; i.e., a situation where
oven 42 is being charged and one observer is positioned at oven 32 and one
observer is positioned at oven 52, with the larry car between them, is not
acceptable. Observer position is recorded on the data sheet.

(b) Observations - During the charge period the observer watches all
the potential emission sources. For larry car charging the observer watches
the entire charging system, including the larry car hoppers, and the charge
ports. Upon observing any visible emission with an opacity equal to or
greater than 20% opacity, as determined against any contrasting background,
an accumulative stopwatch is started. The watch is stopped when the visible
emission goes below 20% and is restarted when a visible emission equal to
or greater than 20% reappears. The observer continues this procedure for
the entire period. Visible emissions equal to or greater than 20% may
occur simultaneously from several points; e.g., from around all drop
sleeves at the same time. In such a case the visible emissions are timed
collectively, not independently. Also visible emissions equal to or greater
than 20% may start from one source immediately after another source stops.
These are timed as one continuous visible emission equal to or greater
than 20%. The time recorded on the data sheet at the end of the charge
period is the total time on the stopwatch for that period. In addition
to the above, the observer also mentally notes the densest opacity occuring
during the charge period and at the end of the period records on the data
sheet the maximum opacity observed,
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During some inspections, emissions during the clean-up/seal period
may also be required. Using a second accumulative stopwatch, the inspector
records the total emissions equal to or greater than 20% opacity during
this period, in a manner identical to that used for the charge period.

The following visible emissions are not timed:

(1) Steam vapor;

(2) Visible emissions from burning coal spilled on top of the oven
or oven 1id;

(3) Visible emissions emitted from any equipment other than the
charging system or oven ports. Standpipe emissions should not be timed
during these periods;

(4) Visible emissions from coke oven doors which may rise above
the battery and which may be windblown across its topside; or

(5) Visible emissions that drift from the top of a larry car hopper,
but have already been timed as a visible emission from the drop sleeve
below the hopper.

Three stations will probably be encountered:

1. Non-mechanical lifters; lidman. By definition, the charge
period ends when the lidman slips the last 1id onto the oven port (whether
or not the 1id is properly or totally sealed). The clean-up/seal period
begins at this point and continues until the 1ids are either dry- or wet-
sealed, whichever is later. It is conceivable, if wet-sealing is not used,
that no clean-up/seal period will exist.

2. Mechanical lifters; wet-sealing. In this case, the charge
period ends when the last 1id is replaced mechanically by the larry car.
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The seal period begins at this point and ends when the last 1id is

wet-sealed.

3. Mechanical lifters; no wet-sealing. In this case, the charge
period ends when the larry car mechanically replaces the last 1id. More
than likely, there will be no clean-up/seal period in this situation. However,
if a lidman is present to reopen the 1ids and sweep spilled coal into the
oven, or reseal the 1ids which are not properly replaced, the emissions
equal to or greater than 20% opacity during this period are timed as

clean-up emissions.
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CHARGING OBSERVATIONS
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Company Rep. Wind Speed
Inspector Ambient Temp.
Background
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Time of Charge: Start seal period
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LARAY
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Time of Charge: Start Seal per1od
End_____ Total
Maximum opacity
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position, and wind direction:
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LARAY
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METHOD B

PROCEDURE FOR OBSERVING ANY VISIBLE EMISSIONS DURING CHARGING

PRINCIPLE

Any visible emissions emitted from the charging system and oven ports
are timed by an observer located on the topside of the battery.

DEFINITIONS

(a) Charging System - any apparatus used to introduce coal into a
coke oven (e.g., a larry car).

(b) Charge Period - the period of time commencing when coal starts
to enter the oven and ending when the last charge port 1id is replaced.

(c) Clean-up/Seal Period - the period of time commencing when the
charge period ends and ending when the last charge port 1id is either dry-
or wet-sealed whichever is later. This period includes reopening the
1ids and sweeping spilled coal into the oven,

PROCEDURE

(a) Position - The observer stands on the topside of the battery
such that a good view of all charge ports of the oven being charged and
the charging system is possible. A position in the center of the battery
at a distance of 10 to 15 ovens from the oven being charged is recommended.
However, the observer may move from side to side, going from pushside to
cokeside and back again; standing in a single spot is not required. If
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multiple observers are recording the same emissions, the observers should
be positioned as closely to each other as feasible; i.e., a situation where
oven 42 is being charged and one observer is positioned at oven 32 and one
observer is positioned at oven 52, with the larry car between them, is not
acceptable. Observer position is recorded on the data sheet.

(b) Observations - During the charge period the observer watches all
the potential emission sources. For larry car charging the observer
watches the entire charging system, including the larry car hoppers, and
the charge ports. Upon observing any visible emission, an accumulative
stopwatch is started. The watch is stopped when the visible emission
stops and is restarted when a visible emission reappears. The observer
continues this procedure for the entire period. Visible emissions may
occur simultaneously from several points during a charge; e.g., from
around all drop sleeves at the same time. In such a case the visible
emissions are timed collectively, not independently. Also visible
emissions may start from one source immediately after another source
stops. These are timed as one continuous visible emission. The time
recorded on the data sheet at the end of the charge period is the total
time on the stopwatch for that period.

During some inspections, emissions during the clean-up/seal period
may also be required. Using a second accumulative stopwatch, the inspector
records the total visible emissions during this period, in a manner
identical to that used for the charge period.

The following visible emissions are not timed:

(1) Steam vapor;

(2) Visible emissions from burning coal spilled on top of the oven
or oven lid;

(3) Visible emissions emitted from any equipment other than the
charging system or topside ports. Standpipe emissions should not be



timed during charging;

(4) Visible emissions emitted from coke oven doors which may rise
above the battery and which may be windblown across its topside; or

(5) Visible emissions that drift from the top of a larry car
hopper, but have already been timed as a visible emission from the drop
sleeve below the hopper.

Three stations will probably be encountered:

1.  Non-mechanical lifters; lidman. By definition, the charge
period ends when the lidman slips the last 1id onto the oven port (whether
or not the 1id is properly or totally sealed). The clean-up/seal period
begins at this point and continues until the 1ids are either dry- or
wet-sealed, whichever is later. It is conceivable, if wet-sealing is
not used, that no clean-up/seal period will exist.

2. Mechanical lifters; wet-sealing. In this case, the charge
period ends when the Tast 1id is replaced mechanically by the larry car.
The seal period begins at this point and ends when the last 1id is wet-
sealed.

3. Mechanical lifters; no wet-sealing. In this case, the charge
period ends when the larry car mechanically replaces the last 1id. More
than 1ikely, there will be no clean-up/seal period in this situation.
However, if a Tidman is present to reopen the lids and sweep spilled
coal into the oven, or reseal the 1ids which are not properly replaced,
the emissions during this period are timed as clean-up emissions.
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METHOD B

CHARGING OBSERVATIONS

Date

Sky Condition
Wind Speed
Ambient Temp.
Background

[Indicate sun position, observation position, and wind direction

on diagrams. ]

CS
83¥/0xen / Total Emissions, Seands
Time Start Charae Perind
Time End Seal Period
PS
Comment: Total
Batt/Ouxen / CS Total Emissions, Seconds
Time Start Charee Period
Time End Seal Period
Total
Comment: PS c
3att/Oven / €s Total Emissions, Seconds
Time Start . Charae Period
Time End Seal Period
Comment: PS T°t?1
Batt/Oven / Cs Total Emissions, Sec.onds
Time Start ‘ Charaa %eriod |
Time End 32al Teriond
Corment: PS Total: --
3att/Oven / cs Total Emissions, Seconds
Time Start Charae Period
Time End Seal Period
PS
Comment: Iotal

GPO 840 - 869
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METHOD C

PROCEDURE FOR OBSERVING VISIBLE EMISSIONS FROM COKE OVEN DOORS

PRINCIPLE

The coke oven doors that are leaking are recorded by an observer
making a traverse around the battery. In addition, the opacity at the
lintel of each leaking door 1is recorded.

DEFINITIONS

(a) Cokeside Doors - those doors on the side of a battery from which
pushed coke empties into the hot car.

(b) Pushside Doors - those doors on the side of a battery where the
pusher machine is lodated. Push side doors usually contain the chuck door.

(c) Chuck Door (or Teveler bar door) - a small door on the pushside
which is opened to allow the leveler bar to enter the oven and level coal
during charging.

(d) Jamb Leak - a leak which occurs between the oven brick and the
jamb.

(e) Buckstay Leak - a leak which occurs between the buckstay and
the oven brick.

(f) Lintel - the area from just above the door to the edge of the
top of the battery.



(g) Traverse - the movement from one end of the battery to the other,
inspecting all ovens in the battery.

PROCEDURE

(a) Position - The inspector makes his observations of door emissions
during a traverse as close to the battery as safety and visibility conditions
permit, but generally outside of the pusher machine or quench (hot) car
tracks. The inspector may move to a closer observation point to determine
the source of an emission.

(b) Observation - The inspector starts the observation with an oven
at either end of the battery and on either the pushside or the cokeside of
the battery. The inspector observes and records any visible emissions from
a door. Visible emissions from the sealing edge around the perimeter of a
door, or, in the case of the pushside, from the door and/or chuck door are
considered as door emissions. Visible emissions from structural leaks,
such a jambs, buckstay or lintel leaks, are not considered as door emissions.
After the inspector has made a visible inspection of the perimeter for door
emissions, a single determination of the opacity of the door emissions is
made at a point above the door, using the battery as a background. This
area is commonly referred to as the lintel.

The inspector then moves to the adjacent door, if possible, and checks
for door emissions in a like manner. The inspector continues this procedure
down the entire length of the battery. If a temporary machine obstruction
occurs blocking the view of a series of ovens, the inspector may bypass
those ovens and continue down the remainder of the battery, returning to
check the bypassed ovens when that side has been completed.

After the inspector has observed the doors on one side of a battery,
he proceeds directly to the opposite side of the battery. He again starts



at one end of the battery repeating the same procedures as for the previous
side.

A row of two or more continuous batteries is inspected battery by
battery and not, as e.g., all the pushsides and then all the cokesides.



METHOD C
DOOR OBSERVATIONS

Company Date

Location Sky Condition

Company Rep. Wind Speed

Inspector Ambient Temp.

Battery Background

No. of Ovens _ [Indicate sun position, observation
cs traverse, and wind direction.]
PS

TIME:
ID OF OPACITY COMMENTS
OVEN NO LEAK* PS or CS 9 é{ﬁ?gH

*N=door, C=chuck door, B=both door and chuck door

C

GPQO 840-868



METHOD D

PROCEDURE FOR OBSERVING VISIBLE EMISSIONS EQUAL TO OR GREATER THAN 20%
OPACITY DURING PUSHING

PRINCIPLE

The visible emissions equal to or greater than 20% opacity emitted
during the push cycle are timed by an observer located on the cokeside
of the battery. In addition, the maximum opacity observed during the
coke fall period is recordad.

DEFINITIONS

(a) Push Cycle - the period of time commencing when the cokeside
oven door is removed and ending when the coke is quenched. Further, the
push cycle is divided into three periods, as follows:

A B C D
& ©- & 9
A toB=1: Period from time door comes off to time start of

ram movement

B toC=2: Period from time start of ram movement to time all
coke is in hot car
C to D= 3: Period from time all coke is in hot car to time of

quench

(b) Coke Fall Period - the period of time B to C or 2, above.



(c) Quench - cooling the red hot coke to a temperature below its

ignition temperature at the quench tower.

(d) Quench Tower - the structure, where the quench is carried out,
normally made of wood or brick and designed to conduct the steam plume
generated during the quench into the atmosphere.

(e) Hot Car - the railroad car into which the coke is pushed; sometimes

called the quench car.

(f) Opacity - the degree to which emissions reduce the transmission
T1ght and obscure the view of an object in the background.

PROCEDURE

(a) Position - The observer makes the observation from the cokeside
of the battery, where a clear view of the push can be obtained. In general,
a location on the ground, in the cokeside yard, outside the hot car tracks
approximately perpendicular to the observed oven fis acceptable. However,
the observer is not restricted to being on the ground level, but may make
the observation from some elevated level. If multiple observers are re-
cording the same emissions, the observers should be positioned as closely
to each other as feasible. Observer position is recorded on the data sheet.

(b) Observations - During the push cycle the observer watches all
the potential emission sources. These include the oven and the hot car.
Upon observing any visible emission with an opacity equal to or greater
than 20% opacity, as determined against any contrasting background, an
accumulative stopwatch is started. The watch is stopped when the visible
emission goes below 20% and is restarted when a visible emission equal to
or greater than 20% reappears. The observer continues this procedure
for the entire push cycle; using either separate stopwatches for each of



A-16

the three periods of the cycle or noting the time for each period and
recording on the data sheet while employing one or two stopwatches. The
time recorded on the data sheet at the end of each period is the total
time on the stopwatch for that period. In addition to the above, the
observer also mentally notes the densest opacity occurring during the
coke fall period and at the end of the push cycle records on the data

sheet the maximum opacity observed.
The following visible emissions are not timed:

(1) Steam vapor;

(2) Visible emissions generated from jamb cleaning;
(3) Visible emissions from the removed door; or

(4) Visible emissions from the pushside of the oven.

In some cases, coke battery operators will keep the standpipe cap
open during the push cycle. These emissions should be regarded as pushing
emissions.
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METHOD D

PUSHING OBSERVATIONS

Date
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Sky Condition

Wind Speed

Ambient Temp.

[Indicate sun position, observation position, and

CS

PS

wind direction. ]

A-door off
B-ram moves
C-coke in hot car

A B c D D-quench
> - -& -
ttery/oven [
Time door |
~~moved (A)E
me of : ;
push (B)i
Time of )
"ench (0) |
me > 20%

between (A-B)

me > 20%
tween (B-C)

Time > 20%
kntween (C-D)

X. oOpacit
-.ring (B-C¥

"-sition

-.ckground*

" mment
mber

*

Comments:

No mark for sky
X for battery
v for other (specify)

D

GPS 840 ~867
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METHOD E

PROCEDURE FOR OBSERVING VISIBLE EMISSIONS EQUAL TO OR GREATER THAN 60%
OPACITY DURING PUSHING

PRINCIPLE

The visible emissions equal to or greater than 60% opacity emitted
during the pushing cycle are timed by an observer located on the cokeside
of the battery. In addition, the maximum opacity observed during the
coke fall period is recorded.

DEFINITIONS

(a) Pushing Cycle - the period of time commencing when the cokeside

oven door is removed and ending when the coke is quenched. Further, the
pushing cycle is divided into three periods, as follows:

A g 2o 3
@ O 9
A toB=1: Period from time door comes off to time start of
ram movement
B to C=2: Period from time start of ram movement to time all
coke is in hot car
C to D =3: Period from time all coke is in hot car to time of

quench

(b) Coke Fall Period - the period of time B to C or 2, above.
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(c) Quench - cooling the red hot coke to a temperature below its
ignition temperature at the quench tower.

(d) Quench Tower - the structure, where the quench is carried out,
normally made of wood or brick and designed to conduct the steam plume
generated during the quench into the atmosphere.

(e) Hot Car - the railroad car into which the coke is pushed; sometimes
called the quench car.

(f) Opacity - the degree to which emissions reduce the transmission
of light and obscure the view of any object in the background.

PROCEDURE

(a) Position - The observer makes the observation from the cokeside
of the battery, where a clear view of the push can be obtained. In general,
a location on the ground, in the cokeside yard, outside the hot car tracks
approximately perpendicular to the observed oven is acceptable.’ However,
the observer is not restricted to being on the ground level, but may make
the observation from some elevated level. If multiple observers are re-
cording the same emissions, the observers should be positioned as closely
to each other as feasible. Observer position is recorded on the data sheet.

(b) Observations - During the push cycle the observer watches all
the potential emission sources. These include the oven and the hot car.
Upon observing any visible emission with an opacity equal to or greater
than 60% opacity, as determined against any contrasting background, an
accumulative stopwatch is started. The watch is stopped when the visible
emission goes below 60% and is restarted when a visible emission equal to
or greater than 60% reappears. The observer continues this procedure
for the entire push cycle; using either separate stopwatches for each of
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the three periods of the cycle or noting the time for each period and
recording it on the data sheet while employing one or two stopwatches.
The time recorded on the data sheet at the end of each period is the
total time on the stopwatch for that period. In addition to the above,
the observer also mentally notes the densest opacity occurring during
the coke fall period and at the end of the push cycle records on the
data sheet the maximum opacity observed.

The following visible emissions are not timed:

(1) Steam vapor;

(2) Visible emissions generated from jamb cleaning;
(3) Visible emissions from the removed door; or

(4) Visible emissions from the pushside of the oven.

In some cases, coke battery operators will keep the standpipe cap
open during the push cycle. These emissions should be recorded as
pushing emissions.
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METHOD E
PUSHING OBSERVATIONS

Company Date

Location Sky Condition
Company Rep. Wind Speed
Inspector Ambient Temp.

[Indicate sun position, observation position, and wind direction.]
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between (C-D)
X. opacity
iring (B-C)
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[
!
{1me door i
¥
¥
i
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“ymment
imber

*  No mark for sky
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v/ for other (specify)
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METHOD F

PROCEDURE FOR OBSERVING VISIBLE EMISSIONS USING A METHOD 9 TYPE
OBSERVATION DURING PUSHING

PRINCIPLE

The opacity of visible emissions emitted during the push cycle is
recorded at fifteen second intervals by an observer located on the
cokeside of the battery.

DEFINITIONS

(a) Pushing Cycle - the period of time commencing when the cokeside
oven door is removed and ending when the coke is quenched. Further, the
push cycle is divided into three periods, as follows:

A 1 B 2 ¢ 3 D
o- @ —6- ©
A toB=1: Period from time door comes off to time start of

ram movement

B toC=2: Period from time start of ram movement to time all
coke is in hot car
C to D=3: Period from time all coke is in hot car to time of

quench

(b) Coke Fall Period - the period of time B to C or 2, above.
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(c) Quench - cooling the red hot coke to a temperature below its
ignition temperature at the quench tower.

(d) Quench Tower - the structure, where the quench is carried out,
normally made of wood or brick and designed to conduct the steam plume
generated during the quench into the atmosphere.

(e) Hot Car - the railroad car into which the coke is pushed; sometimes

called the quench car.

(f) Opacity - the degree to which emissions reduce the transmission
of 1ight and obscure the view of an object in the background.

(g) Method 9 - the visible emissions observation technique published
in 40 CFR Part 60, Appendix A.

PROCEDURE

(a) Position - The observer makes the observation from the cokeside
of the battery, where a clear view of the push can be obtained. In general,
a location on the ground, in the cokeside yard, outside the hot car tracks
approximately perpendicular to the observed oven is acceptable. However,
the observer is not restricted to being on the ground level, but may make
the observation from some elevated lTevel. If multiple observers are re-
cording the same emissions, the observers should be positioned as closely
to each other as feasible. Observer position is recorded on the data sheet.

(b) Observations - During the push cycle the observer watches all
the potential emission sources at 15 second instances. These include
the oven and the hot car. The observer determines the opacity of the
pushing emissions at every 15 second instance at the densest point of the
emissions, as read against any contrasting background. Reading commences



A.24

when the door is removed. In addition to recording the opacity, the
inspector records at the period of the push cycle and the specific back-
ground used for the opacity determination. The observer continues this
procedure until the coke is quenched.

The following visible emissions are not timed:

1) Steam vapor;

2) Visible emissions generated from jamb cleaning;
3) Visible emissions from the removed door; or

4) Visible emissions from the pushside of the oven.

In some cases, coke battery operators will keep the standpipe cap
open during the push cycle. These emissions should be recorded as pushing
emissions.
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Date

Location
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Sky Condition

Company Rep.

Wind Speed

Inspector

Ambient Temp.

[Indicate sun position, observation position, and wind direction. ]

CS
A-door off
PS
B-ram moves
C-coke in hot car
D-quench
A B C
L -0 o—
ttery/oven | Time door Min 0 15 30 45
g 0
1
2
3
Position
g 4
% 5
Background
- 6
* No mark for sky
X For battery 7
J For other (specify)
8
9

Note: During observation enter designations A, B, C, and D in the

block during which the event occurred.

Comments:



A-26

METHOD F
PUSHING OBSERVATIONS

(Continued)
Battery/oven /

Min g 0 15 30 45

10

11

12 |

13
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15
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17

18

19

20

21
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23
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F:(cont)
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METHOD H

PROCEDURE FOR OBSERVING VISIBLE EMISSIONS FROM TOPSIDE LEAKS
USING A MULTIPASS TRAVERSE

PRINCIPLE

The visible emissions emitted from offtake systems and charge port
lids are determined visually by an observer making a separate traverse
for the offtake system and for the charge port 1lids.

DEFINITIONS

(a) Offtake System - the apparatus for each oven that provides a
passage for gases from an oven to the collection main.

(b) Collection Main - the apparatus connected to one or more offtake
systems that provides a passage for conveying gases from the offtake
system to the byproduct plant cross-over collection main.

(c) Charge Port - Any opening in the topside of an oven, provided
by a masonry casting.

(d) Chart Port Lid - any apparatus used to cover an open charge
port.

(e) Stationary Jumper Pipe - any apparatus permanently connecting

two ovens for the purpose of increasing oven aspiration during charging.

(f) Decarbonization Period - a period of time for combusting oven
carbon that commences when oven 1ids are removed from charge ports no
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no earlier than 30 minutes before the oven is pushed and ends with the
initiation of the next charge of that oven.

(g) Luting - a process by which charge port lids are wet-sealed to
retard escape of emissions to the atmosphere.

(h) Traverse - the movement from one end of the battery to the
other, inspecting all oven in the battery.

(i) Significant Leak - any offtake system leak which is greater
than one meter in length.

(j) Total Leak - any offtake system or charge port 1id leak.

PROCEDURE

(a) Position - The observer makes the observation from the topside
of the battery, traversing the battery near the centerline. During the
traverse, the observer may stray from the centerline of battery if the
observer believes an investigation is required to determine whether or
not a leak exists. If the observer does deviate from the battery center-
line during a traverse to look at a particular source, this is noted on
the data sheet.

In performing a traverse, the inspector observes offtake system
leaks in one direction and charge port 1id leaks in the return traverse.
The offtake system leak traverse is conducted in the direction where the
sun is most behind the inspector's back.

(b) Observations - The observer traverses the coke battery at a
steady pace, pausing only to make appropriate entries on the data sheet.
The inspector may use a stopwatch to record the time required for the
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traverse. If the observer is delayed by the larry car, the watch is
stopped and restarted. The time required for the traverse is recorded
on the data sheet.

The inspector should stand back far enough from the offtake system(s)
or charge port 1ids in order to provide a clear view of them. If for some
reason the centerline cannot be used to provide such a clear view, the
observer should select a viewing location on the topside further from
(rather than closer to) the units being inspected; this situation may
occur if the standpipes are extremely tall (greater than 15 feet). 1In
such cases, for example, the observer may traverse along the cokeside
edge in order to observe a pushside offtake system. If a double offtake
system battery has extremely tall offtakes, it is conceivable that two
traverses may be required for each run, i.e., one traverse along the
cokeside edge of topside to observe the pushside offtake system and one
traverse along the pushside edge of topside to observe the cokeside
offtake system. In such a case, the two traverses may be required, whereas

a single traverse is preferred.

During any one traverse, the observer may record on the data sheet
total leaks from charg port 1ids, or may record total and significant
leaks from offtake systems (and stationary jumper pipes).

The numbers for all ovens with 1ids and offtakes open for decarbon-
ization are noted on the data sheet with the appropriate comment. In
addition, if a leak from one of the open sources exists, the number of
significant and/or total leaks are recorded in the appropriate columns
of the data sheet; however, the oven number is circled to indicate the
oven was decarbonizing.

The following visible emissions are not reca.ded:

(1) Steam vapor;
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(2) Coal smoldering on the topside; or
(3) Visible emissions from flue caps.
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TOPSIDE OBSERVATIONS
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Company Date
Location Sky Condition
Company Rep. Wind Speed
Inspector Ambient Temp.
cs Background
[Indicate sun position, observation
PS traverse, and wind direction.]
Battery Total Offtake
number number of: Ovens Lids systems
| Visible Emissions !
t Signifi-
Time Total Leaks cant Leaks
1spection . §
_tarted/ Oven 1!Collection! Number { Number of Number of
Completed | Number ! Mains lof Lids | Offtake ! Offtake Comments ;
l Systems__! Systems

|

| |

-y

ndicate location of leak:
.f decarbonizing indicate:

Base = B, Cap = C, Saddle = S, Flange = F, Other = 0

Ignited = I, Ignited with Emissions =

Emissions only = E

1eck (/) oven number if excursion made.

Circle oven number if standpipe(s) and/or Tids are open

IE,
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Daily Activities and Process Observer Requirements
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DAILY ACTIVITIES
USSC FAIPFIELD WORKS

B-1

liethod Photography
Date A B C [} D 3 F Movies Stills
(Battery/No. of VEO Readings) ft. No.
Nov 29 “* ORI ENTATTION D A -
Nov. 30 5/33 5745 5/7 5/7 - - - 140 13
6/30 6/45 6/7 - - - -
Dec. 1 5/45 5/30 5/8 - - - 50 13
6/45 6/30 6/8 6/8 - - -
Dec. 2 5/12 5/60 5/8 5/8 5/24 5/24 5/24 10 4
6/15 6/8
Dec. 3 - 5/75 5/7 577 - 5/28 5/28 - -
- 6/7 - -
De:. 4 - 5/75 577 577 5/30 - - - -
9/7 -
Dec. 5 + D Y F ->
Dec. 6 - 6/75 6/7 6/7 6/25 6/25 6/25 - -
9/7
Jec. 7 6/45 6/45 6/8 6/8 6/30 6/30 6/29 - -
9/8
Dec 8 - 5/1% 6/7 6/7 6/20 - 6/20 90 1
6/75 9/8
Dec. 9 5/45 5/45 5/7 5/7 - - - - -
6/75 6/7 6/7
Dec. 10 « B X1 T E RV E W
Total 5/135 5/345 5744 5/54 5/52 5/52 290 78
6/135 6/385 6/59 6/75 6/55 6/74

9/30
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Table B-2
PROCESS OBSERYIR PEQUIRE IZNTS
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Data
Shee
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Comb
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Car
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onnel
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ography
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Larry Car
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Coke
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Sea

Char

pector

Oven
dition

dpipe
1ing

ging

Time Study

Push
Ins

Oven
Sea

Coal
Col

Coal
Ana

er Machine
pector

Port
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Sarmple
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/Coke/Tar
1ysis X

Steam Data X

Door
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Qudaocogoue

Team leader
Topside wnspector

- Larry Car nspector

- Pusher machine inspector
- PS door machine inspector
- CS door machine inspector

Performed by extra larry car nspector
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TEAM LEADER

Page_  of
INSPECTOR
DATE
PLANT
PERSONNEL PLACEMEMNT
LOCATION LOCATION
VEO'rs BATTERY | POSITION PO'rs BATTERY | POSITION

CODE: TS = topside inspector, LC = larrycar inspector, PSD = push side door
machine 1nspector, PSP = pushside pusher machine inspector,
CSD = coke side door machine inspector, C¥ = catwalk inspector

Figure 2. Personnel Placement Form



rage of

PROCESS DATA Larry car Inspector
PERSONNEL ACTIVITIES Topside Inspector
Coke Side Inspector

Pus* Side Tngpec-or
COMPANY INSPECTOR

1.0CATION DATF BATTFRY

Indicate worker job title, number of persons working at this job and brief
job description, at the beginning of each day and when personrel change=s are
made. Indicate spells provided by relief man.

TIME | Worker Daseription of Operations Performed
Tatle

Figure 3. Personnel Activities Form



INSPECTOR

DATE

PLANT

BATTERY

CHART LOG

TEAM LEADER

Chart

Requested

Acquired

Scack Flue Temperature CS

Stack Flue Temperature PS

Stack Draft Pressure CS

Stack Draft Pressure PS

Coke Oven Gas Pressure CS

Coke Oven Gas Pressure PS

Flue Gas Temperature

Pusher Machine: Turn

Turn

Turn

Y - Yes X - No

Figure 4. Chart Log




INSPECTOR

DATE

PLANT

BATTERY

COMBUSTION/EXHAUST SETTINGS

(Sketch Combustion
Air Damper Setting
Configuration)

Page 1

TEAM LEADER

(Sketch Exhaust
Gas Damper
Setting Configuration)

Combustion Air Settings

Exhaust Gas Settings

Oven

PS

CS

Oven

PS

S

Figure 5. Combustion/Exhaust Settings Form



TEAM LEADER
INSPECTOR

DATE

PLANT

BATTERY

COMBUSTION DATA

Time

'nderfire Fuel

BTU Content Number of Dead Flues Location of Dead Flues

Figure 6. Combustion Data Form



TEAM LEADER

INSPECTOR Page _of
DATE
PLANT
PHOTOGRAPHY LOG
STILL MOVIE QUANTITY WHEN WHAT

Figure 7. Photography Log



COMPANY

rage

PROCESS DATA
OVEN PORT CARBON

INSPECTOR

LOCATION

Ol

DATE

Indicate carbon buildup for each oven port prior to charging.
is present indicate same with (OK).

BATTERY

If no carbon

Oven

Time

CS

Carbon

PS

Comment
Number

OOO0O

OO0

OOO00

OOO0O0O

OO0OOO

OO0OO0

COMMENTS:

Figure 8. Oven Port Carbon Form




rage of
PROCESS DATA
LARRY CAR INSPECTOR
COMPANY LNSPECTOR BATTERY
LOCATION DATE
Oven Coal Hopper - / Gooseneck Carbon I Comment
Check Sheet - Indicate Yes (/) or No (Q) (I1lustrate Carbor Bufldup oo
Charged Yolume Settings after cleaning
Steam on|#4 and #1#3 and #2 ]Shde gates|Goosenecks
(Both hoppers |hoppers closed cleaned »
2 3 4 ends for|dropped |dropped after Pusher Side | Coke Side
dual | first individually :hscharging
mains oppers o
1753 4| PS T €S
*M - machine
COMMENTS: H - hand tool

Figure 9. Larry Car Inspector Form




PROCESS DATA
COKE OVEN CONDITION

Page of

Coke Side Inspector
rush Side Inspector

COMPANY INSPECTOR BATTERY
LLOCATION DATE
OVEN | BROKEN. REFRACTORY AT DARK (COLD) SPOTS ON SIDE WALLS OVEN ROOF CARBON BUILDUP
DOUR AREA
Check: | Indicate Check: Indicate Location: (X) Illustate:
Yes(¥) | Location:(X) Yes(/ (Top View) End View Side View (best estimate)
No (x) | (End View) No (x) (Indicate standpipe and uven holes)
cs ps cs ps
cs pPs cs ps
cs ps cs pPs
COMMENTS:

Figure 10. Coke Oven Condition
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Figure 11. Percent Air Flow vs. Percent Gooseneck Area Open
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PROCESS DATA
STANDPIPE SEALING

COMPANY INSPECTOR

LOCATION DATE BATTERY

yndicate clock time that any standpipe lid is either sealed or resealed.
Indicate cokeside (CS) or push side (PS).

OVEN TIME TIME TIME TIME TIME TIME TIME

Figure 12. Standpipe Sealing Form



Page

of

Larry car inspecter

CHARGING TIME STUDY Topside Inspector
COMPANY 1INSPECTOR
LOCATION DATE BATTERY
g OyEN CHARGED
T A Timine Time | Flanced Time | Elapsed | Comment
= Start | Min.{Sec. {| Start | Min.' Sec. | Number

Process Operation \\

Remove oven lids.

Fi1l iarry car at coai bunker.

Move car to oven,

Spot car on vven,drop sleeves.

Clean goosenecks, Cs |
standpipe caps and seats. rs

Close Standpipe, damper oven, CS

turn on aspirating steam. bS

.......

Charge coal to oven:

2 SR

-------------------------------

............. P

..........

Lute standpipe cap.

Replace oven 11ds.

Damper oven, turn off steam.

Return car to bunker.

COMMENTS:

Figure 13. Charging Time Study Form



Page of
PROCESS DATA
PUSHER MACHINE INSPECTOR
COMPANY INSPECTOR BATTERY
LOCAT1ON DATE
OVEN | APPEARANCE OF COKE FACE |T1ME OF | ELArSED CHUCK DOOR UPERATION COMMENT
Check Yes (¥) or No (X) | PUSH PUSH Check Yes (¥) or No (X) NUMBER
Partial (P) or Whole(W) PERIOD | CLOSED | LATCHED | TIGHTENED | LEAKING | ELAPSED TIME
(sec) DOOR OPEN
SMOKE FLAME BEFORE LEVEL
BAR STARTS
(sec)
COMMENTS :

Figure 14. Pusher Machine Inspector Form




Page of

PROCESS DATA
OVEN PORT SEALING

COMPANY INSPECTOR

LOCATION DATE BATTERY

Indicate clock time that any lid is either sealed or resealed. Indicate
1lid(s) sealed (i.e., lid closest to push side is # 1 1id).

OVEN TIME TIME TIME TIME TIME TIME TIME TIME

Figure 15. Oven Port Sealing Form



TEAM LEADER

Page of
INSPECTOR
DATE
PLANT
COAL SAMPLE COLLECTIOI
Famp]e i Sample Sample
Battery Sampling Point No. Time No. Time No. Time

b— -

Figure 16. Coal Sample Collection Form



TEAM LEADER

INSPECTOR
DATE
PLANT
STEAM DATA
Dynamic Steam Pressure (psi
Battery Qveon Static Y (ps19)
Charged Steam Pressure (psig) 1% 2%k Jrkx
*Location
**|ocation
***| ocation

Figure 18. Steam Data Form



1300

1200 = 3/4"
1100 —
9/16"
1000
900 f--
.. ]/zn
800 i— Nozzle Diameter

600

500

Aspiration Capacity SCFM

0 10 20 30 40 50 60 70 80 90 100 110 120
Nozzle Pressure PS]C

Figure 19. Nozzle Pressure vs. Aspiration Capacity for Single Sandpipe



-

o
voc1 'tueess List o )
s ; 1 . & b Door Machihe Push Side
oo N Dooxr Machine Coke Side
0O " W | =, ;—:"
Obscrver o P
= o -
Date g
Plant Y o
Battery
Condition of Door s
on Removal Cleaning Adjustments
a Knife Edge |Gas Channel|Chuck Door Jamb Latching Sedq.
Yime of | Qven Refraciknile| Gas Depos | Gas [Depos Depos cpos | Top | Bot. |Both | Time Time
Removal | No. |Sect.|torv | rdqe |Chan [Clean RemalncClean [RemainjClean |Remainl CleanRemair] Bot. | Top |@once| Start Finish

CEREPPEIEIELRE @@@'@@@

Enter:

1-No damage on door, knife edge (nqQ
dents, cracks, missing sect.)
2-Physical damage (cracks, deforma-
tions, m1ssing scct.
- n d Sit .
5%-%%t%%or ?g?repiaced with a fresh
door in this cycle

Y- ycz
X - no

Figure 20. Door Process List

Y- which applies




INSPECTOR

DATE

TEAM LEADER

PLANT

SPARE DOORS

Page of

Battery

Time

Number

PS

)

COMMENTS

Figure 21. Spare Door Form



Paae

PRACESS PATA: PUSHT'IR NPERATION
TOPSIDE IMSPECTOR

—_— of

Company Insnector
Location Date
Batterv # cS
Skv Condition _

Backaround PS

Indicate sun rosition,
Denote ianited offtake

obsarver nosition, wind sneed and direction.
aas with *

UBSERVATION TUME —>=| 0 |15 | 30 | 45| 60 comment

‘ cs

OVEN __ oFfFTaxe | ... | S D S P B R il kb
TIE OPACLTY pg
cs

OVEN — OFFTAKE .. oo foceec)eocadomencdam g
IThE OPACITY pg
OVEN s

VEN_____ OFFTAKE ___ | ...l foceccdecccdenatmmmmmpmmmmop oo
TIME OrACLTY PS
cs

OVEN oremace . | Lo
TINE OPACITY pg
cs

OVEN ___ OFFTAKE . _ | ooolicoeodocaas | S P e ki ki
TINE OraCITY pg
cs

OVEN _ __ OFFTAAE [ U S SO PRPPPY EER DS Rideiil ek S 1
TIME OPACITY pg

COMMENTS :

Figure 22.

Topside Inspector Form




METHOD A
CHARGING OBSERVATIONS

Company Date
Location Sky Condition
Company Rep. Wind Speed
Inspector Ambient Temp.
Background
Time Z 20% (seconds) Comments:
Battery/Oven / OP‘rit"éharge pertod
Time of Charge: Start_____ Seal perfod
End Total

Maximum opacity

Indicate sun position, observation Mark dominant emission points:
position, and wind direction:

LAARY

0000

=)}

= 2 S
N w A
Battery/Oven / yp:iiztyzoz (secends) Comments :

. - N Charge periad
Time of Charge: Start seal perfod

End___ Total
Maximum opacity

———

Indicate sun position, observation Mark dominant emission pboints:
position, and wind direction:

TR .=

EQE

LARAY

0000

Time 2 20% (seconds) Comments:
Opacity
Battery/Oven !/ tharge period
Time of Charge. Start seal period —
Fnd Total

]

Maximum opacity

Indicate sun position, observation Mark dominant emission points:

position, and wind direction: o e
: j W NASVANNAY
igneavesedil

Figure 23, Method A-Charging Emissions Data Form

LAARY

0000




Company

Location

Company Rep.

Inspector

METHOD B
CHARGING OBSERVATIONS

Date

Sky Condition

Wind Speed

Amvient Temp.

Background

[Indicate sun position, observation position, and wind direction
on diagrams. ]

cS
Bati/Oyen_ i Total Emissions, Seands
Time Start Charae Period
Time End ) Seal Period
PS
Corment: Total
Batt/Oyen / Cs Total Emissinns, Seconds
Time Start Charoe Period
Time Fnd Seal Period
Total
Coment: PS T
Batt/Oven / €s Total Enissions, Seconds
Time Start Charae Period
Time End Seal Period
Comment: PS Tota]
Batt/Oven / €S Total Emissions, Sec.onds
Time Start Charaa Period
Time End 52al Teriod
Corment: PS Total
Batt/Qven / €s Total Emissions, Seconds
Time Start Charae Period
Time End Seal Period
PS
Corment: Total
Figure 24. Method B-Charging Emissions Data Form



Company

METHOD C

DOOR OBSERVATIONS

Location

Company Rep.

Inspector

Battery
No. of Ovens

Date

Sky Condition
Wind Speed

Ambient Temp.
Background

[Tndicate sun position, observation

cs traverse, and wind direction.]
PS
TIME:
10 OF OPACITY COMMENTS
OVEN NO LEAK* PS or CS q §¥Q$EH

*D=door, C=chuck door, B=both door and chuck door

Figure 25. Method C-Door Leak Data Form

GPO 840 ~808

C



Company
Location

Company Rep.

METHOD H

TOPSIDE OBSERVATIONS

Date

Sky Condition

Wind Speed

Ambient Temp.

Inspector
cs Bacryround
[Indicate sun position, observation
PS traverse, and wind direction.]
Battery Total Offtake
number number of: Ovens Lids systems
Visible Emissions
Signifi-
Tine Total Leaks rant Leaks
Inspection
Started/ Oven |Collection| Number | Number of: Number of
Completed Number Mains of Lids | Offtake | Offtake Comments
ystems__§ Systems

Indicate location of leak:
If decarbonizing indicate:

Check (/) oven number if excursion made.

Base = B, Cap = C, Saddle =

Ignited = 1, Ignited with Emissions = IE,
Emissions only = E

S, Flange = F, Other = 0

Circle oven number if standpipe(s) and/or 1ids are open

GPO 840 ~884

Figure 26. Method H-Topside Leak Data Form

r_i



Company

METHOD D

PUSHING OBSERVATIONS

Location

Company Rep.

Inspector

Date

Sky Condition
Wind Speed

Ambient Temp.

[Indicate sun position, observation position, and wind direction.]

s

PS

[~

1=

A-door off

B-ram moves
C-coke in hot car
D-quench

Battery/oven

Time door (A)

removed

Time of
push

(B)

Time of
quench

(D)

Time > 20%

between

(A-8)

Time >
between

20%

(8-C)

Time >
between

20%

(C-D)

Max. opacit
(5-¢Y

during

Position

Background*

Comment
number

*  No mark for sky
X for battery
v for other (specify)

Comments:

D

GPO 840 ~0807

Figure 27. Method D-Pushing Emissions Data Form



METHOD E

PUSHING OBSERVATIONS

Company Date
Location Sky Condition
Company Rep. Wind Speed

Inspector Ambient Temp.

[Indicate sun position, observation position, and wind direction.]

cs
PS
A-door off
B-ram moves
C-coke n hot car
& B c D D-quench

Battery/oven

Time door
removed (A)
Time of

push (8)
Time of

quench (D)
Time > 60%
betveen (A-B)
Time > 60%
between (B-C)
Time > 60%
between (C-D)
Max. opacity
during (B-C)

Position

Background*

Comment
number

*  No mark for sky
X for battery
J/ for other (specify)

Comments:

E

GPO 040 -8088

Figure 28. Method E-Pushing Emissions Data Form



Company

METHOD F
PUSHING OBSERVATIONS

Date

Location

Sky Condrtion

Company Rep.

Wind Speed

Inspcctor

Amhrent Temp.

[Indicate sun position,

observation position, and wind direction.]

¢S
PS A-door off
B-ram moves
C-coke in hot car
D-quench
A B C D
Battery/oven | T1me door Min 0 15 30 45
0
1
2
3
Position
. 4
Background* 5
- 6
* No mark for <ky
X For battery 7
J For other (specify)
8
9

Note: During observation enter designations A, B, C, and D in the
block during which the event occurred.

Comments:

Figure 29.a. Method F-Pushing Emissions Data Form



Battery/oven

!

METHOD F
PUSHING OBSERVATIONS

(Continued)

Min

0

15 30

45

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Figure

29-b.Method F-Pushing Emissions Data Form

F:(cont)

GPO 840=8065
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USSC Fairfield Works December 3, 1978
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Table 1

PEA{ AVD CAANNEL HEICHTS
USSC FAIRFIZLD wORALS

‘leasurement®
Date  Battery/  Type?  Port 21 Port #2 Port =3 Port -4
Dec Oven cm 1In cm 1n cm an cm o an

1 6/69 p 9 39 107 42 - - 124 49
c e . - - 13 53 - .

2 5/24 p 9 39 M7 46 - - 114 45
c - - - 15 57 o

5/58 P 97 38 107 42 - - 124 49

C 155 61 155 61 150 59 147 sa

3 5/83 P M2 4 135 53¢ . .y 4

C 165 65 170 67 150 59 145 57

4 5/35 P 97 38 109 43 - - 119 47

C 147 58 145 57 147 58 150 59

5/69 p 97 38 167 42 - - 122 48

C 155 61 155 61 152 60 150 59

6 6/74 p 9 39 17 46 - - 122 48

C 160 63 157 62 155 61 150 59

6/46 p 9 39 112 44 - - N9 47

C 157 62 152 50 150 59 150 59

6/71 P 102 40 109 43 - - 19 47

C 160 63 160 63 150 59 150 59

7 6/17 P N9 47 127 50 - - 127 50

C 147 58 155 61 157 62 152 60

8 6/17 P 104 41 107 42 - . 112 44

C 165 65 178 70 145 57 150 59

9 6/44 P 9 39 119 47 - - 122 48

C 170 67 170 67 165 65 152 60

5/51 P 9 37 122 48 - - 109 43

C 163 64 173 68 152 60 152 60

a P = peak heigrt measurement, C = channel height measurement.

b Measured distance from top of oven castiag to coal peak or levelled
coal line Distance from top of oven casting to oven roof line

inside) s 117 em (46 wn). IMeasurements <117 em (46 in) indicate

peaking above the roof line into charge port opening. A desired
free space distance of 30 em (12 in) would require a measurement
of 147 em (58 in) or greater.

¢ - inaicates no data

d 'lay have baen recorded tneorrectly, may be 109 em (43 in).



Table 2

CHARGING TIME DATA
USSC FAIRFIELD WORKS

BATTERY 5 - November 30, 1976

- VERS
PROCESS 0
OPERATIONS 31 50 6] 71 81 A—33 43l 53 63 15| 25| 35l asl ss|  es as| 7| 1ol a7l agl a
Fill larry car - -— - T o - MIN.SEC = -- ’ i )
at coal bunker | 4:53] a | 1:39] 1:07) 1.04] 1:53) 1:18] 1.71] 1-58] 1-18] 1:42] 1:29] 1:241 1:15 a ] 122]| 1-38/1-16] 1:56] 1.32
Clean bootsb
c
Move car to oven 1.40 1-55) 1:53{ 3.45| 8.57| 0:22 2:47} 3:18| 5.21] 2.08| 5.58 2:55] 2:10! 2:15 2.39] 2:07 5:20] 1 50] 1:16/1:531 1 16] 2 00
Clean gooseneck,
standpipe cap, a 1.00] a a a a a a a a 1:35 0:40{ 0:59 0:52| 1:00( 0:34| 0.35| 0-28] 0.27 0:31 0:13§ 1:08
and seats
EPA Inspection a 0:22{ a a a a a a a a a a a a a a a a a a a a
Close and lute
standpipe ca
damper oven,p’ a 0:30] a a a a a a a a a a a [ 0:49 1:07f 0:32{ 1:18| 0:39| 0:26/ 1:05| 0:42] 0.30
turn on steam
Spot car on overf ,
Prop sleeves a a a a a a a a a a a a 0:46] 0 44| 0-34] a 021] a 0 4110 42] a 0-48
d,g 7l 1°50 2:20] 1 38f 0:59) 1:00] 0.54 0-54| 1:241 0 55| 0.54 1:02] 0.53] 0:56) 0:49 0:44) 0.54| 1-161 1-05] 0 56/ 0.56] 0 571 0:53
Charge coal
to oven f4 2:05 220} 2 17f 1:19| 1:06 1:19] 1.21] 1.19] 1-19] 1:19 1-56§ 1 21| 1.22] 1:09] 0:44] 1-17 1 23] 1-28] 1-32[1 22] 2 18] 1-33
#2 2 35 2:20] 0 57( 0-40| 0:32] 0:36 3:15] 0-34] 0-35| 0-39] 0-49 0 37] 0-41f 0-36] 1.24] 0:41 0-471 0.55] 0:3710.371 0:38] 0.41
i3 135 1-55] 0 57} 1:10| 1:08] 1:25 2:28] 0:44} 1.03] 0 49] 1-07 1:28] 0 55/ 1-02| 0:41f 1-14 1:09) 1.05| 1.0211 02] 1.26] Q.56
Raise sleeves a a a 0.52] 1:50| 1:40| 1:42( 1:50 1.38] 1:53| 1:48] 1:40] 1-43 2:18] 2:10] 1:29] 1-35] 1.35 1-34 1:38] 1:48] 2:05
Return larry car
to bunker 0:30 a 3.26] a a 1-39§ 1:50| 1:21] 1.08] 1:12 6:281 0:59| 0:48| 1:21] 1:04] 1:25 134 0:32{ 1 0741:11{ 1:28] 0.46
f
Overall time Taps| . |3705,(1;.19 13.45127:50113.09115.45112:26116-22!15-50115-17¢12.65] & a 112:36117-30114-28112 291134011 40l13-06l12:12

¢-a




Table 2 (Continued)

CHARGING TIME DATA
US5C FAIRFIELD WORKS

BATTERY 5 - December 3, 1976

, OVENS
PROCESS
OPERATIONS 6] s6| 66] 76| 8| 18| 28| 38! esf 78| 1! 1| 2| 3
Fi11 larry car MIN SEC
at coal bunker | 0:52 |1:13 |1-07 [1:29{1.02 [ 7:28 | 1:08 | 1:14 | 2:28 | 1.45|1:03 )1 07| 057 | 0.5]]
Clean bootsb
love car to oven | 2.14 | 2:36 |4-16 | a a 2:18 1 1:1213:0211.16 |1-08|1:15|1-19 a
Llean gooseneck,
standpipe cap, | 0-31 {0:38]0:3¢4 |0 50| a 0:1610:181 a jo0:16 [0:35|/020|0 20! a
and seats
[PA Inspection?
Close and lute )
standpipe cap, | 0:23 {0:30 |0:41 | 0:46 | 0.16 0:55|0:23| a |0:2810:13|0:26|0:45/0:57
damper oven, .
turn on steam '
Spot car on oven? /
Prop sleeves a |1:13]a [014]100 1:30 | a a |o57[0.58]113([1:04]1-23
dvg1#l | 123[1.13|1-09{1-06[139{106]140[1°03[107]107]1.05]|103]1.07]1 01
Charge -coal
#4 | 2.42 |2 33 |1:54 | 2:15 |3 00 |2-28 |3:07 {237 {2-15 | 2:22 | 2:30 | 2 4a 2.15 ]| 2-30
to oven
#2 | 0:45 |1-01 {0-50 | 0.41 | 0.46 |0:43 [1:17 |0 48 |0-48 |0:41 |0 43 |1 16 048 |0 49
#3 1 1:03 |1.03 {139 |1.06 {110 [1-02 {1.28 |1 23 {228 [2:14 |1 32 |1-10 1-18 [1-14
Raise sleeves 1:37 j1-42 |1.42 | a  |1:3341:40 |1:37 [ a [1:4101:431.54 |1 41]1 391.23
Return larry car
to bunker 0.35 10°55 15 02 [1-24 [0 32 [4-41 |0:44 [ a [1:51 |3:45 |0:27 |1-22 |1-49 |2.08
\
Overall time 13ps|y3.45 |25 08l22 20l13:41111 02019-39013.41114 00l30 66 15:38111-34112:51113 s7113.14

£-



Table 2 (Continued)

CUARGING TIME DATA
USSC FAIRFIELD WORKS

BATTERY 6 - December 6, 1976

v-a

. OVENS _
PROCESS
OPERATIONS 26l 36| 46| 56| el 76| 68l 78] o1l 13l o 34
Fill larry car 2 SEC -

at coal bunker 1:10] 0:55] 0:55{ 0-55] 1:15] 1.15] 3:10 1:15] 1:10{ 0;50] 1:15{ 0 55 1 00

Clean boots 3 20] 1:30] 0:15] 2-05| 1-35| 1-30| 2:05| 0:00| 9:00| 1:00| 1:45] 2.35| g g

h
love car to oven 1:30) 0.39} 0.45| 0.47] 0.53| 0:55| 1-10| 1:25! 0.30 1:00] 1-40] 0 50{ 0 37

Clean gooseneck,

standpipe cap, h h

and seats 4:55( 0:46| 1:20) 0:48[ 0.32[ 0:30( 0.20| 0:35 2:40| 0:45| 0:45| 0.55 033
EPA Inspection 0:05] 0.18] 0:15] 0:05| 0.15| 0:15| 0:10| 0.10/0:10 | 0:10] 0:13] 0.10| 0:15
Close and lute

standpipe cap, h

damper oven, 0°33| 0:40[ 0:40] 0:35] 0:30[ 0:30| 0:25| 0:20{0:20 | 0:30] 0:32| 2:05| 0.55

turn on steam

h
pPOt car on oven | 4 151 g 15} 0:13] 0-10 0.10] 0:15] 0-20] 0:30] 0:10| 0:15) 0:10| 0 45| 1-05

Prop sleeves 0.40] 0.45) 0.52] 0 35) 0.45] 0 25| a | 0-25| 0.25] 0:20] 0-30] 1 45| 2 30
#1711 1:05] 2:15( 2.33] 2 20| 2.25 2 45| 2.40] 1:35] 1:25{ 2:10] 2 10| 1-25| 1-15
Charge-coal
#4
to oven .

#2 1.15/ 0 45] 0.37| 0.40{ 0:35| a 0-40| 0:55| 0:35{ 0 50| 0-30} 0-35] 0 4o

:

h
#3 0:50| 1:35| 5-22} 2:08| 1 50| a 130f 150) 2:05| 1.30{ 1-40} 1 50| 1-00

Raise sleeves 3:50| 2:041 1:43] 1-42| 2:28| a 1:40{ 1-40] 1-23| 1:25] 1:50] 1:40| 1-40
Return larry car
to bunker 1:15] 1:16] 1:55] 0.55] a a 2:251 1:10| 0-27| t:00| 1 05| 0.40] 1.55

Overall time 13ps| 20-40(13:4017-25 [13-45]13:15 a_116-35111 30{11;2011-45114-05l16-10/14,35




Table 2 (Continued)

CHARGING TIME DATA
USSC FAIRFIELD WORKS

BATTERY 6 - December 8, 1976

i . ADMENE
PROCESS " NIN.sEC
OPERATIONS o7] 7] 27| a7l a7l sil el 77l 0al 29
F111 larry car
at coal bunker 1:30] 1:25 a a a a a a a a
Clean boots a a a a a a a a a a
R k
love car to oven | 4.39] 203 0.35] 0-40] 0:40] 0:45] 0-55| 1-10] 0 20] 1-15
Clean gooseneck,
standpipe cap, | .49 0:32] 0:30 0:35| 0:30) 0-15| 0:15| 0-40| 1-00] 0:15
and seats
EPA Inspection 0.10/0.10| a | 0-10] 0.10{ 0:10] 0-10] 0-10] 0.10] 0 10
Close and lute
standpipe cap, h
damper oven, 0:37 1 0-50| 0.43| 0.43| 2-00] 0:15 0:10} 0-23{ 0:48] 0 28
turn on steam
Spot car on oven a_|0.15]012]0:17] a | o0-10!0.13] 0:12)0.12] 0 10
J
Drop sleeves 41 1-33]035/045[/0°35) 040|0-10} 0271025 0:30)]0-37
"1 1h2 30[1-38] 2 05] 2:08] 2 38 1:30] 1 35[1:53[1-45] 1-32
Fharge-coal
#4
to oven
#2 | 030037 0-35]| 0-42] 0-32] 0-25] 0-30] 0 35} 0 35] 0 2
#3 1.00]1535}215]1-30)120]3:15{100]l10211 10]:1.12
Raise sleeves 14011 03]128]120[130]1-35}1-4001 40] 1:30! 1.40
Return larry car . . . .
fo bunker 0:251047)1.07[0.40]{0-55| 050 1-22] 2:13[0 23{ 0 25
Overall time Taps} 12 05 |15 30 10.15 |9 30|10 55| 7 20| 8 17 12 23| 9 53] 8 10

G-a



Table 2

CHARGING TIME DATA
USSC FAIRFIELD WORKS

FOOTNOTES

® RO TR

R, O 3

Data not obtained

Included in time to fill larry car when it was done
Resupplied with Llute

Actual time of coal flow from each hopper is shown. Time to
switeh from one hopper to the next one (usually a few seconds)
is not shown.

For the charges of ovens 31-65, hoppers 1 and 4 were discharged
simultaneously. For the charges of ovens 85-47, hoppers 2 and
4 were discharged separately without overlap.

Long wait for push

Hoppers 2 and 4 were discharged separately without overlap
Includes a waiting period preceding the event

Total time over which hoppers 1 and 4 were discharged

Includes time to "spot car on oven.'

Includes time to lute a standpipe cap

9-a



Tahle 3

CONL AVALYSES

USSC L'AIRTTILD WO < *
<178 BuTk Black

Date Analyses Battery Turn Sample Moisture Vi S Ash Mesh Density Concord Cieel

1976 Location ; b/fL3 T %
a

Nov 30 lb 5,6 A,B,C Belt 8.33 25 55 0 83 7.05 75: -t 52 48
? 5 B Larry 9.33 26 27 092 6 95 76 46 52 48
3¢ 5 B Larry 4 42 24 59 1 00 13 24 62 35 44 88 - -
49 5 B Larry 5 84 26 81 078 13.87 51 85 43 36 - -

Dec. 1 1 5,6 A,B,C Belt 7 00 23 72 079 6 65 76 - 52 48
2 6 B Larry 9.00 27 00 074 6 77 74 47 52 48
3 6 B Larry 3.21 26 03 0 88 11 56 74 33 43 36 - -
4 6 B Larry 4.84 26 54 072 10 64 70 28 43.78 - -

Dec 2 1 5,6 A,B,C Belt 7 33 26.10 076 772 75 - 52 48
2 5 B Larry 8 00 26 40 073 710 70 39 7 52 48
3 5 B Larry 4.67 26.58 0 86 10 01 80.75 42.99 - -
4 5 B Larry 512 26 27 076 10 51 74.35 43 05 - -

Dec 3 1 5,6 A,B,C Belt 9.33 25.27 0 84 6 28 76 - 52 48
2 5 B Larry 8 67 25 62 0 87 7 50 74 -9 52 48
3 5 B Larry 4 96 25 44 083 11 85 78.35 43.78 - -
4q 5 B Larry 5 47 26.28 072 11 14 80.70 43 42 - -

Dec 4 1 5,6 AB,C  Belt 5.95 0 ~2" 0 81 8 83 - - 52 a8
2 5 B Larry 10.33 25 93 093 71 - -9 52 48
3 5 B Larry 5 36 25 54 0.84 11 20 72 77 43 54 - -
4 5 B Larry 5 52 25 63 076 12 32 68.05 44 94 - -

Dec 6 1 5,6 A,8,C Belt 8.33 25 46 0 82 6 91 75 - 52 48
2 6 B Larry 9 00 26.25 0 87 6 39 74 -9 52 48
3 6 B Larry 4.75 24.83 0 85 10 17 74 80 45.92 - -
4 6 B Larry 5 47 25 46 0 68 9 36 80 82 41 10 - -

Dec 7 1 5,6 A,B,C Belt 10.00 24 83 0 89 7 04 70 - 52 48
2 6 B Larry 10 00 25 12 101 7.65 71 -9 52 48
3 6 B Larry 6.05 25 42 076 10 19 73.06 39 64 - -
4 6 B Larry 6 28 25.78 0 82 9 88 74,03 40 18 - -

Dec 8 1 5,6 A,8,C Belt 10.33 25.11 0 50 714 71 - 52 48
2 6 B Larry 9.33 26 01 0 82 6.77 72 40 1 52 48
3 6 B Larry 6.27 24.30 0 86 10 32 74.82 45 98 - -
4 6 8 Larry 7.15 25.70 0 88 10 16 86.57 41 83 - -

Dec 9 1 5,6 A,8,C Belt 9.00 27 15 08 6 35 65 - 52 48
2 6 B Larry 13.33 25 88 076 717 72 39 7 52 48
3 6 B Larry - - - - - - - -
4 6 B Larry 4 80 25.76 098 10 53 77 01 43 42 - -

a {1l = Compary routive analysis of own sarple (composite) taken from belt io coal bunker for batteries § and 6

b #2 = Company special analysis of EPA sanple (composite) taken from larry car hoppers

c W3 =TP1 anilyses o) sacond EPA sample (composite) taken from lemmy car h= pers

d H#1 = EPY cvaly,i, of aingle [PA sample (wpot) taken from larviy car hoppar..

e lor bolh waly o (1 wrd ") Corpany actually reported (100-value wn tabl.), a.u.imed reporting >1/8 mesh, theraforc converted

t - wrldicat o ne data

8 Incuffrerent eoal saple colleeted for analysis,

h A5 reported, prebable recording error by analyst.

(-d
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Teble 4

STEA!!

2355SYRE?

USSC FAIRFIZLO HORYS

Hour Date (1976)
of Nov 30 Dec.l Dec.2 Dec.3 Dec 4 Dec.5 Dec.6 Dec.7 Dec.8 Dec.9

Day

Battery 5
a.m
7-8 b 125 125 125 125 120 125 125 125 125
8-9 125 125 125 125 125 120 125 120 125 125
9-10 125 125 125 120 125 120 125 120 125 125

10-11 125 125 125 125 120 120 120 120 125 125

11-12 125 125 125 120 120 125 120 120 125 125
pm

12-1 125 125 120 120 120 120 120 120 125 120
1-2 125 125 120 120 120 120 120 120 125 125
2-3 125 125 120 120 120 120 120 120 125 120
3-4 125 125 125 120 125 120 120 120 125 120
4-5 125 125 125 125 120 120 120 120 125 120

Battery 6
am.
7-8 t 120 140 140 140 140 140 130 125 130
8-9 120 125 140 140 140 140 T30 125 130
9-10 120 120 140 140 140 140 130 125 130

10-11 120 120 140 140 140 140 130 130 130

11-12 120 120 140 140 140 140 130 125 125
p.m.

12-1 120 120 140 140 140 145 130 125 125
1-2 120 120 140 140 140 145 130 125 125
2-3 120 120 140 140 140 140 130 125 125
3-4 120 120 140 140 140 140 130 125 125
4-5 120 120 120 140 140 145 140 130 125 125

a As measurea by a stean gauge wita recorder doumstream jrom tnz reguiator
wn lb/sq. inch (psi) to rearest § psi.
b Eguiprient mal function; no data recorded.
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FROM

SUBJECT

N7
ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF ENFORCEMENT

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER
DENVER, COLORADO 80225

See Below pare December 19, 1977

Assistant Director, Technical Programs

Report on Coke Battery Survey, USSC Fairfield Works, Fairfield, Alabama

A copy of the subject report is enclosed. This report summarizes
the visible emissions data for charging, door leaks, topside leaks, and
pushing on selected coke batteries at the USSC Fairfield Works.

Should you have any questions, please contact us.

Ay, @Wﬁ

bert Harp
Encl.

cc: Andrew Trenholm, OAQPS, RTP, NC
James 0. McDonald, Enf. Div., Region V
;,Ei?ﬁy Kertcher, Region V
Paul Traina, Enf. Div., Region IV
Bruce P. Miller, Region IV
Jim Wilburn, Region IV
Stephen R. Wassersug, Enf. Div. Region III
Thomas J. Maslany, Region III
John R. Hepola, Region III
Richard 0'Connell, Enf. Div., Region IX
Lois Green, Region~IX
Kenneth Eng, Region II
Walter Mugden, Region II
Bernard Bloom, EPA, DSSE
Joe Hopkins, EPA, DSSE
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Tavle 6§

COXE AUALYSES
USSC FAIRFIELD I/ORRS

a Sample Volatile Net
Date Analyses Battery Turn Location Stab'lhtyb Sulfur Matter Coking
1976 3 Time
Hov 30 ] 5 B Wharf 46 0 0.68 -© -
2 6 B Wharf 46 7 0.80 - -
3 5,6 A,B,C itharfs 43 3 0.84 - -
Dec. 1 1 5 B Wharf 43 0 0.68 - 18 13
2 6 B Wharf 44.8 0.80 - 18-39
3 5.6 A,B,C Wharfs 44.1 0.76 - 18 26
Dec 2 1 5 B \harf 42 9 0.79 0.45 17 49
2 6 8 Wharf 43 6 0 86 0 50 18 05
3 5,6 A,B,C Wharfs 34.3 0.85 0.48 17 57
Dec., 3 1 5 B8 Wharf 4 86 0.80 0.29 17 59
2 6 B Wharf 43.4 0.82 0 22 18 12
3 5,6 A,8,C Wharfs 45 6 0.79 0 21 18 06
Dec. 4 ] 5 B Wharf 46.3 0.84 150 18 55
2 6 B Wharf 45 1 0.82 0 68 18 16
3 5,6 A,B,C Wharfs 42.9 0.81 0.92 18 36
Dec 6 ] 5 B Wharf 42.3 0.88 0 83 17.27
2 6 B Wharf 45.6 0.89 0.86 17 32
3 5.6 A,B,C Wharfs 45 6 0.84 0.59 17:30
Dec. 7 i 5 B Wharf 45 5 085 0.44 17 29
2 6 B Wharf 45 2 0 80 0 49 17 45
3 5,6 A,8,C Wharfs 43.5 0.8 - 17 37
Dec 8 1 5 B Wharf 43.3 0 86 0 40 17 10
2 6 B Wharf 43 9 0 84 0 30 17 21
3 5,6 A,8,C Wharfs 44 4 0.81 0 30 17 16
Dec. 9 1 5 B Wharf 46 1 0.82 020 17 54
2 6 8 Wharf 43.2 0 87 020 17 51
3 5,6 A,8,C Wharfs 45.1 0.84 0.20 17 52
a -ll 5 aacsscs verfor ea oy Jip@y, (0 5 18 rodtine Jowpcsiie @ GLuGls [oP Soon
oazzertes b and 6, lo. 1 and D nerz performed as reaugstad oy EPa.

b The staoriity index 15 the 3 of core reraining on a I-in. sergen, Jnen the cone s
sereznea afzer twroling (AST'I procedure)
¢ - inaicaces ro data



Teele 7

PUSHING PROCESS PARAMETERS
USSC TAIRFIELD WORKS

Coke Face
Oven Appearance® Cold Refractoryd Coking
No 0f ftake Opac1ty® PsS ¢S Spots® Door
0 15 S F S F S CS S Ar  Min
BATTERY 5
DECEMBER 2, 1976
4 -e - - - P P - - 0K OK 0K 16 55
14 20 0 0 0 0 oK Ok - - 0K 0K 0K 16 55
24 30 0 0 0 0 0K Ok - - 0K 0K 0K 16 51
54 50 40 4 40 4 P OK - - 0K OK Y 17 27
64 - - - - - oK 0K - - 0K OK 0K 17 49
74 - - - - - P - - - 0K OK y 17 47
84 - - - - - - - - - 0K OK 0K 17 52
16 - - - - - - - - - 0K OK Y 18 47
26 - - - - - - - - - 0K OK 0K 18 45
36 20 0 0 0 0 oK Ok - - 0K OK Y 18 44
46 20 0, 0 0 0 0K 0K - - 0K OK Y 18 06
56 20 0 0 0 0 W Woo- - 0K OK 0K 18 1
66 40 15 0 0 0 oK oK - - 0K OK 0K 18 20
76 10 0 0 0 0 - - - - 0K OK 0K 18 26
8 30 30! 3 1 1 - - - - 0K OK y 18 32
18 35 0! 0 0 0 P P - - 0K 0K Y 18 35
38 - - - - - - - - - oK ¥ 0K 18 28
58 100 100 0 0 0 - - - - 0K OK 0K 18 30
68 0 of 0 0 0 P oK - - 0K OK Y 3
78 - - - - - P P - - 0K 0K y 9
28 100 60 60 6 4 - - - . 0K OK 0K g
1 20 0 0 0 0 - - - - 0K 0K 0K g
1 60 of 30 20 5 W 0K - - 0K 0K Y 9
21 - - - - - - - - - - 0K oK g
DECEMBER 3, 1976
46 - - - - - - - - . 0K 0K Y 18 05
56 - - - - - P oK - - 0K 0K 0K 17 59
66 100 10 0 0 0 P oK - - 0K 0K 0K 18 03
76 - - - - - P oK - - - oK 0K 18 09
8 20 20 0 0 0 W P - - 0K OK Y 17 57
18 20 0 0 0 0 W P NO MO 0K OK 0K 18 10
28 22 20 0 0 0 P oK - - 0K OK 0K 17 02
38 20 5 0 0 0 W oK - - 0K 0K 0K 17 55
48 - - - - - P Po- - 0K oK Y 15 25
58 100 60 10 1 0 W oK - - Y 0K 0K 18 22
68 40 10 10 0 0 W oK - - 0K 0K Y 18 16
78 20 20 0 0 0 P oK - - 0K OK Y 18 16
1 - - - - - W oK - - 0K OK 0K 17 56
N 40 20 20 20 20 W P - - 0K OK Y 17 55
21 40 0 0 0 0 N oK - - 0K 0K oK 17 49
31 40 20 10 10 10 P oK - - 0K OK Y 17 54
5] 20 10 0 0 0 P oK - - 0K 0K Y 17 50
61 20 10 20 0 0 P oK - - 0K OK 0K 17 55
13 - - - - - P oK - - 0K OK 0K 18 03
33 - - - - - P P - - 0K OK 0K 15 07
43 20 10 10 0 0 W P - - - 0K 0K 18 0l
53 40 10 10 1 0 p oK - - Yooy 0K 18 15
63 20 10 10 0 0 W oK - - 0K OK 0K 18 10
73 - - - - - P P - - - K 0K 18 01
83 100 20 0 0 0 W oK - - 0K 0K Y 17 51
5 20 10 0 0 0 W oK - - 0K oK 0K 17 45
15 20 20 0 0 0 P oK - - 0K 0K 0K 18 04
25 - - - - - P 0K - - 0K OK Y 18 02

[SUY]

L ey )

Parcert Ozacity Read at 15-second intervals

(>

o]
v
Y
+
3

smoxina face, 7

flamng face,

Y = whole or antire face,

mwrcia. irwee, JY = norvz of tre azolz.

cold spots ooserved, OF = no cold spots observad, + - door replaced.
= proken refractory observed, OK
= roor replaced.

mzang o Dita

Of ftake mas iqrited

‘urn £, therefore no data from Corwany

no broken reiractory observed,
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PYSHIIG PROCESS P4RAMETERS
USSC FalIRFIZLD WORKS

Chke Face®
Oven a Appearance Cold® Refractoryd Ceking
No Offtake Opacity PS CS Spots Jamb Door Tire
0 15 30 45 00 S F S F PS CS PS €S PS CS Hr ‘in
BATTERY 6, (Continued)
DECEIMBER 7, 1976
1 £ - - - - - - - - - - - - - - 17 26
1 - - - - - - - 0K 0K - 0K - 0K - X 17 32
21 - - - - - 0K OK Y Y 0K 0K Y Y OK OK 17 24
31 [ - - - - 0K 0K Y OK 0K 0K 0K Y 0K OK 17 24
41 - - - - - P 0K Y OK 0K 0K 0K fK Y oK 17 3
51 30 20 I - - 0K 0K 0K OK 14 Y Y 0K 0K Y 17 30
61 - - - - - OK 0K OK 0K Y 0K 0K 0K Y OK 17 26
71 30 20 20 1 - 0K 0K P 0K 0K 0K 0K 0K Y OK 17 28
81 30 20 1 - - 0K 0K 0K 0K 0K 0K 0K Y oK Y 17 32
3 30 [ - - - 0K 0K P OK 0K OK 0K Y oK Y 17 39
13 30 15 I - - 0K 0K P OK Y OK 0K Y 0K OK 17 47
23 25 25 25 I - 0K OK Y OK 0K Y 0K Y 0Kk 0K 17 39
33 25 25 I - - 0K 0K 0K 0K 0K OK Y Y 0K OK 17 35
43 40 25 I - - 0K 0K y Y 0K 0K 0K OK OK 0K 17 35
53 20 20 20 - 0K OK Y 0K 0K OK 0K Y oK Y 17 33
63 20 20 I - - 0K 0K OK 0K 0K 0K Y Y 0K oK 17 32
73 25 - - - - 0K 0K P 0K 0K Y 0K Y 0K Y 17 29
83 24 [ - - - 0K 0K P OK 0K OK 1] 4 Y 0K OK 17 27
5 25 25 I - - 0K 0K Y Y Y OK 0K Y 0K 0K 17 27
45 - - - - - - - - - - - - - - - 17 22
55 - - - - - OK 0K 0K 0K oK 0K Y oK Y 0K 17 19
65 25 I - - 0K OK P OK 0K 0K Y Y 0K 0K 17 29
75 40 30 30 30 I OK 0K O0K 0K 6K OK 114 Y Y 0K 17 39
85 20 20 I - - 0K 0K P OK UK 0K (1] 4 Y OK OK 23 36
37 - - - - - P OK Y 0K 0K 0K 0K 0K Y oK 17 338
17 30 30 21 [ - 0K 0K OK OK 0K OK 0K Y OK Y 17 4]
27 30 1 - - - 0K oK Y OK 0K 0K 0K Y 0K 0K 17 41
7 20 1 - - - 0K 0K 0K 0K Y OK oK Y Y oK 17 41
47 20 20 I - - 0K OK 0K OK 0K 0K 0K Y 0K OK 17 50
57 25 1 - - - 0K 0K Y Y 0K 0K 0K Y Y 0K 17 43
DECEMBER 8, 1976
75 - - - - - - - - - - - - - - - 17 42
85 - - - - - 0K 0K P P - 0K - Y - 0K 17 40
17 - - - - - 0K 0K OK W 0K 0K 0K OK Ok 0K 17 45
27 - - - - - 0K 0K P P 0K 0K 0K 0K 0K Y 17 41
37 10 15 I [ I 0K 0K P P 0K OK 1]4 Y Y 0K 17 36
47 5 10 5 0 0 0K 0K P P 0K 0K Y OK 0K OK 17 52
57 0 o 0 0 0 0K 0K W oK 0K OK 0K 0K Y OK 18 00
67 5 10 [ 0 0 0K 0K P P 0K 0K 0K Y 0K OK 17 48
77 60 I I I I 0K 0K P P 0K  OK OK 0K 0K OK 17 47
9 0 40 I 1 1 OK 0K OK W 1] 4 - oK Y 0K Y 17 45
29 0 [ [ I I 0K - p P 0K OK 0K 0K Y 0K 17 46
39 0 10 [ [ I - - P P 0K OK 0K 0K 0Ok 0K 17 36
49 0 10 I I I 0K 0K 0K Y 0K 0K 1] Y Y Y 17 26
59 0 I I - - 0K 0K P P 0K 0K 114 Y Y 0K 17 22
69 5 I - - - 0K 0K W 0K 0K OK OK 0K 0K OK 17 12
79 10 20 [ - - 0K OK P P 0K 0K 0K Y Y OK 17 09
2 0 0 0 0 0 0K 0K 0K 1 0K 0K OK 0K 0K Y 17 N
12 10 S I - - Y OK p P 0K 0K 0K 0K OK OK 17 08
22 20 I - - - 0K 0K P 0 0K  OK 0K 0K 0K Y 17 04
62 - - - - - 0K OK 0K W Y 0K 0K 0K Y Y 17 04
72 - - - - - - - P P 0K oK 0K 0K 0K Y 17 08




Yavie 7 (Cortvruad) D-13

2UShivn, PRITESS PR 'ETERS
US5C FAIPFIELD ORKS
Coke FaceP c q
Oven a Appearance Cold Refractory Coking
o Of ftake Opacity PS CS Spots Jamb Door Twme
0 15 30 45 60 S F S F PS €S PS ¢S PS CS Hr iln

BATTERY 5 (Continued)

DECEMBER 4, 1976

13 £ - - - - P - - - 0K 0K 0K OK Y 0K 21 1
33 - - - - - P OK - - 0K OK 0K OK OK OK 18 ]
43 - - - - - W 0K W W 0K 0K 0K 0K 14 Y 18 20
53 30 0 0 5 0 WK - - 0K 0K Y 0K 0K OK 18 14
63 - - - - - P OK 0K 0K 0K OK 0K OK OK OK 18 19
73 200 0 0 0 0 P OK - 0K ., Y OK OK OK OK Y 18 17
83 30 30 10 0 0 P 0K 0K 0K 0K oK Y 0K Y Y 18 22
48 15 15 5 0 0 P 0K - - Y 0K 0K OK OK Y 15 30
5 15 10 0 0 0 W oK - - 0K 0K 0K OK Y 0K 18 35
15 20 0 10 5 0 W 0K - - Y OK 0K OK Y - 18 37
25 200 0 0 0 0 WK - - OK OK OK Ok OK Y 18 43
35 5 0 0 0 0 0K 0K - - OK OK OK OK Y Y 18 41
45 100 65 0 0 0 W ook - - Y 0K 0K OK Y - 18 . 40
55 0 0 0 0 0 0K 0K 0K OK Y 0K 0K 0K 0K OK 18 43
65 - - - - - WK - - Y 0K 0K OK OK Y 18 47
75 20 0 0 0 0 p P p P OK OK Ok OK Y OK 18 46
85 40 5 0 0 0 0K 0K - - - 0K 0K - Y ¥ 18 49
37 30 10 0. 0 0 P OK - - - 0K 0K - 0K - 19 22
47 100 100 20 10 0 W P - - nK 0K Y 0K Y ¥ 19 25
57 15 10 0 0 0 W P PP (K OK 0K OK Y Y 19 24
67 - - - - - 0K 0K - - - 0K 0K 0K Y (0K 19 27
77 10 0 0 0 0 W K - - - K - 0K 0K 0K 19 18
9 40 15 5 0 0 P 0K - - OK 0K 0K OK OK Y 19 22
19 40 5 0 0 0 0K K - - Y 0K 0K OK Y OK 18 58
29 50 20 20 0 0 Po0K Wooou 0K OK Y 0K Y OK 18 55
39 100 100 20 n 0 P K - - 0K 0K 0K 0K Y OK 18 57
49 g0 ¢ 5t of o’ W 0K - - OK 0K 0K OK Y OK 18 51
59 - - - - . WooW - - 0K OK 0K OK OX OK 18 16
69 0 - 0 0 0 P 0K P P OK OK OK OK OK Y 18 36
79 10 0 0 0 0 W P - - - - R
BATTERY 6
, DECEIIBER 6. 1976

14 - - - - - - - - - - - - - - - 17 02
24 - - - - - 0K OK WoooW - 0K - 0K OK OK 17 03
34 200 5 5 - - 0K 0K P W 0K 0K 0K Ok 0K 0K 17 06
44 80 90 0 5 5 P OK W W 0K 0K OK OK OK OK 17 04
54 - - - - - P 0K WoooW 0K OK 0K OK OK OK 16 57
64 - - - - - P OK WP 0K OK 0K OK Y Y 17 00
74 0 0 0 0 0 P OK P P OK OK OK Ok OK Y 17 02
84 0 0 0 0 0 0K 0K P 0K 0K OK OK OK OK 17 06
6 0 0 0 0 0 0K 0K W OK OK Ok OK OK Y 17 07
15 10 10 0 0 0 P 0K W 0K OK 0K OK Y Y 17 12
26 10 0 0 0 0 P 0K P W 0K OK 0K OK Y OK 17 17
36 10 0 0 0 0 0K OK - - 0K 0K Y Y Ok Y 17 22
46 0 0 0 0 0 0K OK P OK OK 0K OK OK Y 17 18
56 0 0 0 0 0 P OK WooW - Nk - 0K OK Y 17 30
66 0 0 0 0 0 0K 0K W oou 0K 0K 0K Y 0K OK 17 36
76 0 0 0 0 0 P 0K P W - 0K - 0K Y 0K 17 36
8 - - - - - 0K oK - - 0K 0K Y Y Y 0K 17 43
58 - - - - - - - P W - 0K - 0K - Y 17 46
68 0 0 0 0 0 0K 0K W Y 0K 0K OK OK ¥ V7 47
78 - - - - - 0K OK W W 0K 0K Y 0K OK 0K 17 48
1 - - - - - 0K 0K W Y 0K Y 0K OK OK 17 49
A - - - - - 0K  OK Wooou 0K 0K OK Y 0K 0K 17 48
21 - - - - - 0K 0K WooOW 0K - 0K - 0K 0K 17 43
31 - - - - - 0K oK - - 0K - 0K - OK OK 17 52
41 0 5 5 0 0 Ok 0K - - OK 0K 0K Y OK OK 17 58



Table 8

METHOD A - CHARGING EMISSTONS DATA
USSC FAIRFIELD WORKS

Oven Charge Time (Sec)? Cleanup/Seal Time (Sec)' Total Time (Sec)®
No
Battery 5, November 30, 1976
" a2 13 1o o112 13 1mnoo12 13
31 20 2.0 3.0 4,0 2.0 6e5 60 L.0 95
51 2.0 6.0 1.0 9.0 6.0 645 11.0 12.0 Te5
61 540 2.0 3.0 7.0 3.0° 5.0 12.0 S0 8.0
71 12.0 3.0 2.0 3.0 3.0 2.0 15.0 63 (]
81 7.0 2+0 Le0 640 2.0 4,0 13.0 Le0 8.0
3 102.0 L0 SeS 5.0 7.0 9.0 107.0 1140 4.5
13 12.N 3.0 3.0 6.0 3.0 Sef 18.0 60 8¢5
33 12.0 3.0 240 6.0 249 3.5 18,0 5.0 5e5
43 28,0 14.0 15.0 10.0 3.0 5.0 38,0 17.0 20.0
53 4.0 1.0 25 8.0 4.0 245 12.0 5«0 SeU
63 7.0 7.0 13.0 3.0 1.0 4Le0 13.0 8.0 1740
Mean = 8.9 Standard Deviation = 16.5d
Battery 6, November 30, 1976
a2 22 23 21 22 23 21 22 23
S8 15 3.0 1.0 245 10.0 3.0 6.0 13.0 &0
68 6.0 LS 3.5 12.0 S0 6.0 18.0 9.5 95
78 6.0 3.0 2.0 19.0 10.0 6.C 250 13.0 8.0
1 12.0 240 1.0 11.0 3.0 L.C 2340 S¢0 S0
1 28«0 2440 12.0 19.0 20 3.0 470 2640 15.0
21 L4 40 5.0 L0 17.0 Se0 13.C 61.0 10.0 17.0
31 7.0 0.0 1.0 13.0 6.0 L.0 20.0 6.0 5.0
41 21.0 6.0 7.0 1240 1.0 4.0 33.0 7.0 11.0
51 3.0 1.0 bLeD 1540 4.0 5¢C 18.0 5S¢0 9.0
61 1240 1.0 3.0 11.0 3.0 2.0 23.0 4§40 S0
Mean = 7.6 Standard Deviation = 7.0
Battery S, December 1, 1976
n® 22 23 A 22 23 21 22 23
55 11.0 9.0 9.0 7.0 6.0 3.0 18,0 15.0 12.0
65 150 1140 8.0 13,0 13.0 5.0 28.0 24«0 1343
75 11,0 Le0 1340 3.0 2.0 2.0 14.0 6.0 12.0
8S SLell L2400 4149 5.0 [XY1] 3.0 50,0 46.0 44,0
7 21.0 2.0 1640 2540 6.0 20.0 45,0 2%.0 3040
1?7 20.0 3.0 4.0 12.0 1.0 3.0 3249 L0 7.0
27 22N 140 9.0 22.0 2.0 5.0 L4640 3.0 1540
37 22.0 2.0 9.0 L.0 1.0 2.0 26.0 3.0 11.0
L7 23.0 8.0 7.0 2540 Se0 2.0 63,0 13.0 9.0
57 16.0 .0 3.0 11.0 2.1} Lo0 27.0 S.0 7.0
67 22.0 6.0 1840 7.0 S0 2.0 29.0 11.0 2040
77 27.0 3,0 21.0 11.0 10.0 15.0 33.0 13.0 3640
69 19.0 8.0 11.0 3.0 1.0 2.0 22.0 9.0 13.0
79 4.0 3.0 4.0 800 100 300 12.0 Loo 7.0
2 55,0 2640 37.0 6.0 3.0 60 610 290 4340
Mean = 15.6 Standard Deviation = 5.2



Table 8 (Continucd)

USSC FAIRFILLD HORS

METHOD A - CHARGING ENISSIONS DATA

a
Oven Charge Time (Sec) Cleanup/Seal Time (Sec)® Total Time (Sec)”
No
Battery 6, December 1, 1976
11b 12 13 1 12 13 1 12 13
[ 8.0 1140 6.0 12.0 10.0 6.0 200 21,0 12.0
73 100 17.0 7.0 LGe0 120 4o 140 290 1145
83 30.0 30.0 29.0 57.0 2940 3545 87.0 59.0 645
b] 3540 400 4240 06¢0 4640 7840 101.0 1062 12040
15 23.0 18.0 40.0 62.0 23.0 26.0 850 4L1+0 6640
25 3.0 7.0 1440 14,0 18,0 18,0 17.0 25.0 32.0
35 Se0  12.0 12.0 37.0 21.0 32.0 L2.0 33.0 &4L.0
45 17.0 22.0 26.0 10.0 9.0 60 27.0 31.0 32.0
55 40 4.0 3.5 12.0 9.0 8.0 1640 13.0 1145
65 4.0 5.0 75 7.0 6.0 6e5 110 1160 1440
75 3.0 3.0 4.0 12.0 7.0 10.0 150 10.0 14.0
85 8.0 5¢0 11.0 8.0 6.0 7.6 16,0 110 18.0
37 460 5.0 205 7.0 9.0 2e5 11.0 14,0 5.0
57 440 Le0 3.0 9.0 7.0 1140 1340 11.0 14.0
67 4.0 S0 4.0 17.0 600 Se0 21.0 11.0 940
Mean = 12.5°¢ Standard Deviation = 4.09
Battery 5, December 2, 1975
b
11 12 13 1 12 13 1 12 13
22 Se2 8.0 9.0 6+:2 1440 16.0 11,4 22.0 25.0
32 10.0 10.0 640 3.0 5«0 3.0 13.0 15.0 9.0
42 2.6 o0 3.5 1.6 2.0 2.0 a2 6.0 Se5
52 11.0 9.9 17,5 15.0 9.0 1840 2640 18.0 35.5 °
Mean = 8 0 Standard Deviation = 2.9
Battery 6, December 2, 1976
21 22 23 21 22 23 21 22 23
S? 6.0 7.0 00 5.0 4.0 3.C 11.0 11.0 9.0
67 3.0 4.0 L.0 540 4,0 3.0 13.0 8.0 7.0
77 640 3.0 2.0 5.0 3.0 3.0 11.0 6.0 5e0
9 11.0 7.0 6.0 5.0 6.0 4.0 16,0 13.0 10.0
19 37.0 18.0 2L.0 15.0 16.,0 20.0 S2,0 340 44W0

Standard Deviation = 3 9



Table 8 (Continued)

METHOD A - CHARGLIG ENMISSIONS DATA
USSC FAIRFIELD WORMS

O;en Charge Time (Sec)‘ Cleanup/Seal Time (Sec). Tatal Time (Sec)®
o.

Battery 6, December 7, 1976

13 32 33 13 3 33 13 32 33
73 845 6.0 3.5 0.5 045 0.0 9.0 645 3.5
83 1545 155 8.0 440 8.0 3.0 1945 2345 110
15 8¢5 15.0 8.0 2.0 5.0 3.0 105 200 1140
25 9.5 16.0 10.0 145 2.9 2¢0 11.0 18.0 12.0
35 3.0 S«0 365 8.0 7.0 Fes 110 12,0 13.0
45 145 3.0 2.0 15 0.5 20 3.0 365 LeQd
55 145 Se0 2.5 2.0 5.0 2.0 3¢5 13.0 LeS
65 045 0.0 0.0 3.0 5.0 2e5 3.5 5.9 245
75 265 1.0 2.0 145 145 340 4.0 245 5«0
85 35,0 47.0 30.0 25 35 2.0 3745 505 32.0
27 Se5 1065 7.0 5.0 5.0 LS 1045 155 115
37 145 S0 3.5 [ XS] 645 3.5 640 171.5 7.0
47 9¢0 145 Se5 2.0 3.0 245 110 1745 8.0
57 3.0 145 2.0 35 6e5 40 645 8.0 6.0
67 1.5 25 2.0 25 3.0 3.5 440 Se5 SeS

Mean = 7.6€ Standard Deviation = 2,89
Battery 5, December 9, 1976
] n* 12 3 13 32 33 13 32 33
78 De5 1.0 Teb 3.0 9.0 e 3«5 10.0 61
01 365 2.0 18 4S5 40 Led 8.0 7.0 644
11 1.0 0.8 046 3.5 L0 1.8 4.5 445 2ol
21 1.0 1.0 13 4.0 S0 Sed S«0 6.0 6e7
31 245 LeD 1ed 2.0 6.0 242 445 10.0 346
51 LS .0 50 S.0 7.5 6l 9e5 12¢5 1144
71 1.0 2.0 25 2.0 3. 58 .0 S0 3¢3
81 0.8 145 1¢2 3.5 5.0 545 5.3 605 be
03 3.5 5«0 S0 7.0 9¢5 1344 105 14e5 1544
13 3.0 2'0‘ 3.3 245 Lo L5 545 0eb 7.8
23 3.8 S Se9 Sed 9.0 540 85 18.0 11.9
33 S0 7.0 640 3.0 5.0 440 3,0 12,0 10.0
L3 15,0 30.0 17.4 7.0 10.5 7.8 22.0 L0.5 2542
S3 LS Se0 Le? 3.0 4.0 Gl 75 9.0 9t
63 3.0 LS Se5 7.0 7.0 Le9 100 115 1044
Mean = 4.4 Standard Deviation = 2.2

s OYe

- twber of sccordn >20% opacity.

= Obscrver ricocr.

- Overuall rmcan for charie ti-e.

= Overall giarndird deviation jor charge tima.
- tion-BACT charge.



METHOD B - CHARCIVG EMISSIOJNS DATA

Table 9

USSC FAIRFIELO WORKS

Oven lo. Charge Time (Sec)® Cleanup/Seal Time (Sec)® Total Time (Sec)?
Battery 5, November 30, 1976
L ELINE ) 13 1 12 13 11 12 13 .
b 55¢0 1140 13,45 10.0 3.0 19.0 6540 1440 32,9
15 37.0 10.0 20.0 12.0 8.3 10.0 49.0 18.0 30.0
25 33,4 13,0 21.0 3.0 9.0 2C.0 36e4 22¢0 4142
3s 210 1440 39.0 18,0 L.0 12.0 39,0 130 51.0
‘45 390 1240 37.0 3.0 $e0 9.0 470 17.0 46.0
133 550 1640 23B8.0 3.0 &0 7.0 63.0 20.0 4540
65 3140 1240 25.0 10.0 6.0 11.0 41,0 18.20 37.0
75 37.0 26.0 30.0 9«0 1040 14.0 L6640 360 Li4eV
85 990 72.0 121.0 11.0 10.0 11,0 110,0 32.0 122.0
7 110 24.0 27.0 50 11,0 10.0 1640 35.0 37.0
17 33.0 19.0 34.0 150 20.0 27.0 L6.,0 39.0 61.0
27 179 L0.0 27.0 6940 35.0 35.0 6640 75.0 62.0
37 8.0 250 20.0 840 13.0 1660 160 38.0 3640
&7 63.0 62.0 53.0 160 29.0 20,0 79.0 91.0 83.2
5?7 1840 260 17.0 31,0 16,0 20.0 L9.0 4L2.0 3740
Mean = 32.5° Standard Deviation = 12.69
Battery 6, Movember 30, 1976
. 21b 22 23 21 22 22 21 22 23
71 37.0 S«0 7.0 27.0 19.0 12.0 6440 240 1940
81 22.0 12.0 12.0 14.0 11.0 17.0 36,0 23.0 29.0
23 13.0 S0 5.0 4940 5540 4.0 620 6J.0 9«3
32 320 20.0 12.0 23.0 1640 2,0 55¢0 36.0 1440
43 33.0 9.0 .8.0 33.0 11.0 Lol 66«0 239 12.0
S3 360 S51.0 33.0 23.0 34.0 18.0 590 8540 51.0
63 19,0 11.0 18.0 20.0 21.0 8.0 39.0 32.0 263
73 15.0 14.0 7.0 3.0 6e0 9.0 23.0 20.0 16+.0
83 28.0 17.0 22.0 9.0 9.0 8.0 37.0 26.0 33.0
5 45,0 3%9.0 34.0 12.0 7.0 12.0 57.0 46.0 L56.0
15 §7.0 Sry L840 32.0 29.0 1.0 7940 290 6264
25 L3.0 34.0 5.0 62.0 9.0 12.0 850 4L3.0 17.0
3s 1000 68,0 7140 45,0 73.0 3640 14540 1410 10740
[$] LBeD 28.0 39.0 L4040 LS50 23.0 88.0 730 6740
55 13.0 27.0 12.0 350 11.0 20.0 53,0 34.0 32.0
Mean = 26.8 Standard Deviation 10 5
Battery 5, Necember 1, 1976
2 22 23 21 22 23 21 22 23
12 6840 &40 LSO 3540 2540 2440 1030 69.0 69.y
22 41,0 28,0 22.0 3660 3140 2340 77.0 59.0 52.0
32 37.0 33.0 19.0 77.0 15.0 13.0 114.0 420 37.0
42 9.0 23.0 17.0 34,0 21.0 16,0 43.0 Liaf) 1,40
52 210 26.0 30.0 14,0 2440 15.0 3540 500 4460
62 22.0 32.0 23.0 13,0 20.9 1%.0 3540 5240 41,0
72 20,0 31.0 25.0 7.0 19,0 3.0 27.0 S0.0 2340
82 56¢0 310 3¢.0 17.0 32.0 9.0 730 630 4140
4 22.0 25.0 23.0 17.0 18.0 32.0 39.0 4340 55.0
14 125.0 12%.) 177.0 23.0 S51.0 60 148.0 172.0 223.0

Mean = 40 9

Standard Deviation = 13.6



Table 9 (Continued)

METHOD B - CHAPGING ZMISSIONS DATA
USSC FAIRFIELD #0745

Oven No. Charge Time {Sec)® Cleanup/Seal Time (Sec)? Total Twme {Sec)?

Battery 6, December 1, 1976

1% 12 13 11 12 13 1M 12 13
7 240 2.0 2+8 4,0 3.0 6¢2 5.0 Se0 9.0
9 19.0 14.0 2%.0 160 1040 9.0 35.0 2640 32.0
19 9.0 10,0 17.5 9.0 9.0 18.0 18¢0 19¢0 3545
&7 730 4240 112,0 8.0 8.0 10.0 8140 50.0 123.0
29 Sl 7.0 11.0 0.0 8.0 1145 0ed 130 2245
39 10.0 10.0 16.0 7.0 2.0 12.0 17.0 13.0 23.0
49 32.0 331.0 37.0 10.0 12.0 20.0 §2,0 LS.0 57.0
59 33.N0 2640 42.0 11,0 16 17,0 o L4e0 4063 59.0
79 140 160 2140 14,0 2.0 12.0 28+0 29.0 33.0
F4 8.0 8.0 10.0 11.0 7.0 12.0 190 15.0 22.0

Mean = 22.1° Standard Deviation = 10.59
Battery S5, December 2, 1976

11d 12 13 1 12 13 1 12 13
62 Sed S.0 [X) 14.6 8.0 1040 20,0 13.0 1L.5
72 9.0 9.0 1245 12.0 Se0 110 2140 1640 23.5
82 10,0 9.0 1.0 5.0 6.0 7.5 15¢0 1540 18,5
4 1040 1460 1445 10.0 10.0 9.0 200 2440 2545
14 420 2440 3S.0 640 G40 2sS 4Bell 280 37.5
sS4 600 8.0 11.0 3.0 S.0 4.5 9.0 13.0 15.5
64 90 10.0 10.0 6.0 7.0 12.5 15.0 17.0 22.5
6 3940 17.0 17.0 32.0 8«1 LS50 71.0 25.0 62.0
16 140 940 1240 10,0 10,0 12.0 24e0 190 2449
26 12¢0 1440 1345 15.8 13.0 14,0 270 270 27.5
3 9.0 740 7.0 S«0 10.0 13.0 140 170 17,0
[ Y.) 1360 &48.0 83.0 10.0 9.0 9.0 1660 570 92.0
56 640 740 8.0 66 7.0 70 126 140 1543
66 160 10.0 13.0 6.0 6.0 7.0 22.0 15,0 20.0
76 2440 12.0 17.% 440 [ XY S0 23.0 16.0 22.5
8 S0 740 1240 10.0 9.0 9.0 15:0 1660 2109
18 11.0 113.0 1640 4.0 5.0 7.C 150 18.0 235.0
38 2Le0 17.0 2140 8,0 7.0 9.0 32.0 2400 30.0
68 7.0 7.0 11.0 . 7.0 7.0 11.0 140 1440 22.0
78 100 9.0 15.0 11.0 10.0 19.0 210 19,0 34.0
28 745 9.0 12.% 4.0 6.0 10.0 11.5 315.0 22.5
1 7.5 5.0 7.5 3.0 4e0 7.0 1045 9e0 1465

Mean = 16.0 Standard Deviation = 9.9



Table B (Continued)

METHOD B - CHAPGING E'!ISSTONS DATA
USSC FAIRFIZLD ~OSLS

Oven No. Charge Time (Sec)® Cleanup/Seal Time (Sec)® Total Time (Sec)®

Battery 5, December 3, 1976

§1° 22 12 “ 22 12 41 22 12
36 12.0 12.0 8.0 9.0 9.0 6.0 2140 21,0 1442
46 290 18.0 13.0 13.0 12.0 10.0 42.0 3040 23.0
5% Se)  Bs0 8.0 7.0 6.0 3.0 1240 1443 1642
66 6eC  L40 B840 3.0 5.0 748 9.0 9.0 17.0
76 7.0 5.0 .7.0 Se0 8.0 7.0 12.0 13.0 14.0
8 10,0 S.0 8.0 Se0 (a0 6.0 1540 940 14.0
18 10.0 7.0 10.0 9.0 10.0 11.0 19.0 17.0 21.0
28 20.0 5.0 21.0 3.0 6.0 8,0 230 2140 29.0
38 1640 27.0 1640 8.0 9.0 11.0 26.0 35.0 27.0
68 7.0 £,0 5.0 8.0 4.0 6.0 15.0 9.0 12.0
78 4.0 3,0 4.0 8,0 9.0 8.0 12,0 12,0 1240
1 7¢0 7.0 7.0 5.0 S.0 3.0 12,0 12.0 13.0
11 7.0 7.0 6.0 7.0 9.0 3.0 1.0 160 1440
21 7.0 7.0 8.0 50 3.0 6.0 12,0 10.0 14,0
31 5S¢0 4.0 3.0 7.0 9.0 6.0 12.0 13.0 9.0
51 2540 L0.0 29.0 13.0 18.0 14.0 3840 53.0 4340
81 7.0 6.0 9.0 5.0 6.0 7.0 12¢0 1240 1640
3 12.0 31.0 13.0 4.0 10.0 S.0 16.0 41.0 15.0
13+ 13.0 22.0 14.9 9.0 2+0 5.0 27.0 24.0 21.0
33 940 12,0 6.0 60 9.0 4,0 1543 21.0 10.0
L3 210 29.0 18.0 6.0 7.0 8.0 27.1 36.0 26.0
53 100 8.0 6.0 7.0  6¢7 5.0 17.0 14.0 11,0
63 7.0 9.0 5.0 8.0 940 7.0 1540 1340 1240
73 170 18.0 13.0 40 S0 3,0 2140 2340 1640
s 11.0 8.0 70 6.0 7.0 7,0 1740 15.0 1440

Mean = 11 5€ Standard Deviation = 3.79
Battery 5, December 4, 1976

21® 13 23 21 13 23 21 13 23
13 2440 13,0 15.0 4.0 L5 2.0 2849 17,5 17.0
22 12.0 10.0 9.0 3.0 245 1.t 15.0 12.5 10.5
33 8+0 9.5 21.0 S0 640 3.5 12,0 15.5 2445
&3 32,0 18,0 22.0 100 120 6.0 42,0 30,0 23.0
53 6¢0 5.0 740 8.0 6.0 5.0 1640 110 124)
63 940 3.0 5.0 6.0 6.5 7.5 150 9.5 1245
73 LeS L 40 7.0 9.0 7.0 115 13.0 11.0
83 13.0 10,0 12.0 L0 L] LD 17.0 14.0 16.0
S 60,0 66,0 67.0 13.0 12.0 8.0 72,0 73.0 75.9
15 7.0 7.5 16.0 6.0 6.0 4.5 13,0 13.5 2945
LS 61.0 75.0 6740 18,0 13.0 6.0 790 BE24G 73470
L 5«0 6.0 5.0 L+0 6.0 4.0 9.0 12.0 9.0
65 5«0 4.0 3.0 1.0 1.0 5.0 6¢0 5.0 842
75 3¢5 3.0 3.0 20 5.0 2.0 6e5  Be0 S0
27 5.0  LeS 4S5 4e0 745 4D 940 12.9 8.5
37 6¢0 5.5  S.S LD 2.5 1.5 10,0 2.0 7.9
&7 $:0 4,0 6.0 50 4.5 5.0 10.0 8.5 11.0
s7 5¢0 S.5 7.0 3.0 1.5 6.0 3.9 7.9 1340
67 3.0 .5 3.0 4e0 440 240 7.0 7.5 S0
77 12,0 11.0 12.0 3.0 2.0 2.0 1540 1350 1442
9 21.0 29.0 60.0 6.0 7.5 4.0 2740 3645 5440
19 7.0 12.0 8.0 2.0 3.0 2.5 9.0 15.0 10.5
29 8¢0 19.0 9.0 S«0 7.5 3.0 13,0 255 12.0
39 11.0 15,0 12.% 3.0 8.0 440 14,0 23.0 1645
49 1240 20.5 1745 L0 645 4,0 16.0 27.0 21.5

Mean = 14.8 Standard Deviation = 5 4
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Table 9 (Continucd)

METHOD 8 - CHARGING F.!IS5ICNS DATA
USSC FAIRFIELD WOPKS

Oven Ho. Charge Time (Sec)® Cleanup/Seal Time (Sec)? Total Time (Sec)?
Battery 6, December 6, 1976

1 22 23 0 22 23 &1 22 23

[} 12.0 8.0 10.0 5.0 7.0 4.0 170 15.0 1449
14 7.0 .0 6.0 S0 3.0 3.0 12.0 8.0 9.0
24 &0 S«0 440 440 Le0 3.0 S.0 9.0 7.0
34 6.0 5,0 7.0 8.0 S.0 6.0 14.0 10.0 13.0
44 150 11,0 15.0 &40 2.0 (1] 19.0 13,0 19.0
54 240 2.0 240 4.0 4.0 3.t 6.0 6.0 S5e5
64 440 $e0 40 4.0 3.0 Le0 840 8.0 8.0
84 ‘4240 4L2.0 47,0 7.0 8.0 Se5 4943 5040 5245
.3 10.0 .0 765 14.0 S.0 12.C 2640 1J¢0 1945
16 1440 1640 1545 15.0 12.0 845 290 2340 ' 2440
26 6.0 L0 545 80 440 6.0 14.0 840 " 1145
36 7.0 Le0 75 6.0 3.0 4.0 13.0 7.0 11,5
56 3.0 2.0 2'0 5.0 5.0 6.5 8.0 7'3 6'5
66 5.0 S«0 545 3.0 3.0 345 9.0 8.0 9.0
48 3.0 2.0 4.0 640 4.0 4.0 9.0 6.0 2.0
58 4.0 240 LoD 3.0 1.0 2.0 7.0 3.0 640
68 3.0 3.0 2.0 4,0 3.0 40 7.0 640 60
78 120 12.0 13.5 5.0 40 440 17.0 160 17.5
1 60 4.0 6.0 6.0 Se0 5% 12.0 9.3 11.5
1 2.0 2.0 245 5.0 4.0 3.0 7.0 60 545
21 LD 3.0 3.0 S .0 4e0 4.0 9.0 70 7.0
39 2.0 2.0 2.0 240 2.0 3.0 4.0 LeC 5.9
41 S0 5.0 7.0 5.0 5.0 3.0 10.0 10.0 10.0
51 3.0 240 3.5 640 3.0 5.0 9.0 Se0 845
61 70 1140 1040 9.0 4.0 540 1660 150 1540

Mean = 7.4° Standard Deviation = 1.29
Battery 6, December 7, 1976

13 12 13 13 32 33 13 32 33

11 12.0 13.0 8.5 7.5 15.0 7.0 1945 2840 15,5
21 SeN 7.0 6.0 3.5 1145 505 3¢S 1845 1245
31 1.0 2.0 1.0 25 240 S0 3.5 4ol 3.0
L1 16,0 16.0 12.5 845 95 12.C 2405 2545 2445
51 40 3.0 LeS 245 1.0 245 6¢5 Le0 7.0
61 L0 3.5 3.5 2.0 2.0 3.5 7.0 5eS 7.0
71 4% 7.0 4.0 25 2¢9 3.0 7.0 9.0 7.0
81 845 6.0 AeS 345 5«0 Le5 12.0 11.C 11.0
03 6.0 5.0 Sed LS 7.0 4.0 1045 2ed 940
13 7.0 L.5 21.0 8.5 11.9 8,% 1545 15.5 29,5
23 6'0 3‘0 305 600 710 5:0 ‘200 10-0 9-5
33 9.0 8.0 4.0 6.0 7.0 S5 15.0 15.0 11.5
43 2.5 2.0 2.0 445 60 50 7.3 8.0 7.0
53 365 3.0 240 6.0 8.0 640 ?¢5 11.0 8ed
63 7.0 7.0 7.0 9.0 6e5 8.0 160 13+5 1540

Mean = 6.2

Standard Deviation = 2 7



Table 9 (Continued)

METHOD B - CHARGING EMISSIOYS DATA

USSC FAIRFIELD wORKS

© D-21

Oven Ho. Charge Time (Sec)® Cleanup/Seal Time (Sec)? Total Time (Sec)®
Battery S5, December 8, 1976
a® 2 2 22 23 2 2 3
Se 3.0 §.0 13.0 4o0 8.0 S«0 7.0 14,0 15.0
64 10.0 9.0 75 5 6.0 40 150 15.0 1145
74 110 10.0 13,5 4.0 S <0 3.5 150 15:0 172
84 2540 32.0 42.0 4,0 5.0 Le5 29«0 3740 4645
6 70 3.0 .40 6.0 3.0 2.0 13.0 60 600
Mean = 13.0° Standard Deviation = 4,29
Battery 6, December 8, 1976
218 12 41 21 12 &1 21 12 it
65 6.0 3.0 &0 3.0 3.0 2.0 9.2 6.0 6.0
75 50 L0 40 3.0 Lol 3.0 8.0 8 T3
85 940 8.0 7.0 3.0 20 240 12.0 10.0 9.4
7 6.0 3.0 (.0 3.0 3.0 3.0 9.0 6.0 7.0
27 28.0 25.0 20.0 50 7.0 6.0 33«0 32.0 26.0
37 640 S0 7.0 3.0 6.0 S.0 940 15.0 12.0
L7 8.0 8.0 7.0 3.0 6.0 3.0 110 140 13.0
S? 5.0 3.0 3.0 3.0 L0 3.0 3.0 7.0 ve0
67 8.0 L0 4.0 240 20 2.0 10.0 5.0 6.9
7 6.0 7.0 5.0 2.3 3.0 2.0 B840 13.0 7.0
9 31.0 28,0 190 6.0 13.0 0.0 170 41400 29.0
29 S50 &0 3.0 3.0 60 5.0 .0 129 8.0
39 15.0 14.0 6.0 40 840 7.0 19.0 22.0 13.0
L9 11.0 9.0 S0 6.0 9.0 8.0 17.0 2.0 13.1
59 8.0 8.0 &0 4,0 8.0 5.0 12.0 1640 1249
69 4.0 6.0 L.0 440 4e0 3.0 5.0 10.0 7]
79 5S¢0 5.0 4«0 S.0 S0 L0 10.0 10.C 8.0
2 119.0 22.0 17.0 40 5.0 5.0 123,0 27.0 22.0
12 1440 15,0 12.0 6.0 7.0 7.0 20¢0 220 19.0
5¢ 25:0 2240 14,0 8,0 9.0 7.0 3340 3140 21.0
Mean = 11.5 Standard Deviation = 12.7
Battery 6, December 8, 1976
1% 12 13 11 12 13 1 12 13
72 10.0 10.0 9.5 S0 5.0 4.0 15.0 15,0 13,5
82 27.0 16,0 BsS 6.0 743 645 33.0 2340 150
[ §440 400 33.5 5.0 840 545 L9 LEN 39.0
14 200 18.0 11.5 940 90} 75 2940 27.0 19.0
24 7.0 10.0 . 7.5 7.0 8.0 8.0 140 18.0 15.5
Mean = 18.2 Standard Deviation = 4.0
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Table 9

{Continucd)

METHOD B - CHAKGING EMISSTONS DATA

USSC FAIAFIELLD WORKS

Oven No. Charge Time (sec)® Cleanup/Seal Time (Sec)® Total Twme (Sec)®
Battery 5, December 9, 1976

13° 32 33 13 32 33 13 32 33

84 31,0 35.0 21.0 1.0 11.0 8.0 L2.0 4&.0 29.0
06 11.0 19.0 945 1660 130 1445 27.0 12.0 24,0
16 26.0 25.0 19.0 313.3 39%.0 3.0 33940 322.0 32440
26 4.0 90 S5e5 9.0 10.0 7.5 150 19.0 13.0
36 LeS beS LS 245 9.0 9.0 13.0 1545 135
L6 280 3240 27.5 2045 250 17.0 LBeS 5840 445
$6 8.0 8.0 8.5 10.7 11.0 8¢5 18.0 19.0 17.J
66 S0 540 Se6 2+5 10.0 10.5 1445 1560 1641
76 LeS L.0 Se0 6.5 SeS 7.0 11.0 945 1242
08 110 12.0 11.5 13.0 11.0 865 240 22.0 20.0
18 3.5 LaeS 3.5 100 1545 1045 “13.5 2040 14.0
28 3¢5 3.0 245 7.0 S¢S 6.0 1045 BeS 8.5
38 £9¢5 4940 3445 645 6.0 TeS 5640 5540 4240
58 645 845 7.0 115 12.0 12.0 " 18,0 20.5 19.0
68 6e5 9«5 740 11.0 14,0 15.0 17:5 235 17.0

Mean = 13.5¢ Standard Deviation = 3.09
Battery 6, December 9, 1976

1 21, 22 1" 21 22 11 21 22

24 3140 2640 3540 11,0 7.0 4oC 42.9 33.0 39.9
34 Lo? 7.0 L0 3.0 Led 3.0 77 11.0 7.0
54 6.0 1 4,0 7.0 3.0 5.0 4.0 9,0 9.0 11.0
64 344 Le0 3.0 3.0 4.0 4.0 beb 8.0 7.0
74 9.0 20.0 8.0 3.2 L0 3.C 128 24+0 11.9
84 18540 1670 153.0 5,0 5:¢0 1060 19140 173.0 168.0
06 15.0 10.0 11.0 3.0 7.0 Se0 13.0 17.0 16.0
16 4.0 400 440 7.0 740 8.0 110 110 1240
2% 6.0 S.0 5.0 58 3.0 10.C 11.8 8,0 1<.0
36 204 3.0 3.0 4ol 4.0 6.0 6¢8 7.0 9.0
(X3 13.0 14.0 8.0 248 3.0 2.0 158 17.0 1040
56 L3 3.0 3.0 249 3.0 3.6 7.2 6.0 6.0
66 13.0 20C.0 3.0 7.0 5.0 5.0 2040 2500 1340
76 3.4 S0 7.0 1.6 2.0 1.0 Se9 7.0 3.0
ns 1.8 3.0 L.0 2.2 20 3.0 5.0 50 7.0
18 b XY 3.0 2.0 Le3 363 3.0 7.7 6.0 5.0
28 Lab Le0 3.0 249 4.0 3.C 7e5 8.0 62
38 25:0 2640 2443 6,0 5.0 7.0 31,0 31.0 31.0
(3] Jeb L0 3.0 3.3 3.0 1.0 649 7.0 449
58 Jeo 7.0 1.0 1544 5.0 440 19.0 12.0 7.0
68 42 S0 3.0 346 3+C 20 7.8 8.C 5S¢0
78 Le2 6.0 3.0 9.8 6.0 L,0 1440 1240 7.0
01 L8 S0 3¢ 540 4.0 440 9.8 9.0 7.0
11 5.0 LoD 1.0 &e2 Se0 L.0 92 9.0 7.0
31 3.0 7.0 3.0 Lob 3.0 3.0 T4 10.0 600
21 [ X)) 8.0 Le0 9.0 5.0 &.C 13.0 13.0 8.0

Mean = 13 6 Standard Deviation = 3.5

c-
d-

& mber of orennna of any vistble cnscions.
Ohyerver rmeiber.
Overall Mean for cnarge tire.
Overall ct-nlind diviation jor erarge tire.
Non-8ACT ¢r rgc,



Table 10

METHOD C - DOOR EMISSIONS DATA
USSC FAIRFIELD WORKS

D-23

Battery S November 30, 1976
) . % OUVENS
. %z PS % PS % % TOTAL < TRTAL HITH
STOP % CS DOGFS noors CHUCY LOQFS DoNFS LEA}INA
I!TF PP?E? flf%EPF) (27310E) DOOFS (270UEND C270VED nenrs
0825 2.6 6.5 3.4 6.5 4.5 3.5
0930 6.5 9.1 4.5 7.8 7.8 X .
. 5.2 14.3
1038 3.9 10.4 5.8 9.1 7.1 5.2 13.0
1253 5.2 1.7 6.5 n.7 8.4 6.1 15.6
0151 3.9 13.0 7.1 13.0 8.4
. 6.1 15.6
0248 2.6 11.7 6.5 10.4 7.1 5.2 13.0
0350 2.6 10.4 E;E 10.4 5;3 4.3 10.4
Avg. 3.9 10.4 5.6 9, 7.1 5.1 13.0
Battery 6 November 30, 1976
0758 .0 2.6 1.3 2.6 1.3 .9 2.6
0913 2.6 6.5 3.9 6.5 4.5 3.5 7.8
1020 3.9 6.5 3.2 5.2 5.2 3.5 9.1
1120 2.6 6.5 3.2 6.5 4.5 3.0 7.8
0129 2.6 10.4 5.2 10.4 6.5 4.3 11.7
0230 2.6 6.5 3.2 5.2 4.5 3.0 7.8
0333 2.6 6.5 3.2 6.5 4.5 3.0 9.1
Avg. 4 6.5 3.3 6.1 4.4 3.0 8.0
Battery 5 December 1, 1976 )
0726 3.9 o0 oD o0 149 T1e3 3.9
~ 0821 — 5.2 7.8 3.9 — b5 645 Lo3 10—
0920 Se2 Se2 2eb 3.9 Se2 3.5 1044
-——10’:4 "—'7.8 _"‘3l9— 1.9"—“2l6 5-8 3-9 10-‘0—"
011S 9.1 1463 7.8 130 1147 Be2 2241
—0217 — 7.8 — 13.0 6¢5 1147 104 6e9 19.5 —
0314 5e2 1147 6e5 117 84 6el 15.6
—0414—— Ts& — 100b-mm-— — 548 ——— =G4 9¢i 645~ 18.2—
Avg. 6.5 8.3 4.4 7.3 7.4 5.1 13.8
Battery 6 December 1, 1976
07L4 2.6 3¢9 1.9 2eb 342 2.2 6.5
0I5 — 5,2 143 b 1.3 Jec 2e2 CeS5S—
0oL 6e5 9 1¢9 3.9 5¢2 3.5 7.8
10¢<¢ 143 1.3 b — 1.3 1.3 9 206 —
1253 2e¢6 6e5 3e2 3.9 LS 340 7¢3
0151 on Se2- 246 1.3 2.0 1.7 5.2 —
0300 1.3 6e5 3.2 3.9 349 246 6.5
0499’—2.5 13 ) - o0 1¢9 -103 2!6—
Ava 2. 3.7 1.8 2.3 3.2 2 5.7
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Table 10 (Continued)

METHOD C - DOOR EMISSIONS DATA
USSC FAIRFIELD WORKS

Battery 5 December 2, 1976
A- OVENS—
X PS % P3 X X TOTAL 8 T0TaL VITH
—S10P—X €S D0CRS ——pO00rRS ——CHUCK—— DOORS— DOORS ——L EAK ING—
TIME DOOOQRS (1/S1DE) (2/S1I0E) DOGRS (2/0VEN) (3/0VEN) DOORS
0754 645 52 2.6 2 S.8 3.9 1044
~—0855—-- 645 -2e6 -1.3 ) 4eS 3.0 9e1 —
1001 7.8 Se2 2:6 349 65 Le3 104
—1059——- 52 2,9 149 - 3.9 4eS a3 Te8 —
1248 645 117 5.8 1147 91 61 1443
—0159 3.9 11.7 5.8 7.8 7+8 542 13.0—
0247 Se2 9.1 445 748 Tel 4,8 1044
—0337 £.2 645 3,2 -€eS 50 & —2,¢ ~1G.t—
Avc. 5.8 7.0 3.5 6.2 6.4 4.3 10.7
Battery 6 December 2, 1976
0739 3.9 2¢6 1.3 206 3.2 242 $e2
—0836 163 13 b 13 143 9 2eb—
09446 6¢5 349 1.9 2.6 Se2 3.5 104
-103s 5¢2 2eb — 143 206 3§ 246 6e5—
0113 1e¢3 2.9 1.9 1¢3 2eb 17 5e¢2
—0215 1.3 65 3.2 5¢2 @ 2.6 De5—
0301 163 6e5 3.2 349 3G 2eb 7¢3
1403 Se2 3.9 19 P be 3.0 Qe i—
Avg 3.2 3.9 1.9 2.6 3.6 2.4 6.7
Battery 5 December 3, 1976
0897 6¢5 9.1 4eS 7¢8 7.8 Se2 13,0
—0908—— 1.3 Se2 342 2e6 3.2 246 6e5—
1011 1.3 €e2 2+6 Se2 3.2 242 SeS
—1118——-3.,9 941 5¢2 7.8 6¢5 Le8 13.9—
0106 246 117 741 11, 7.1 56 11.7
—0211 163 117 645 117 6¢5 443 11.7—
0307 13 10.4 542 9e1 St 3.9 _11.7
hvg. 2.6 8.9 4.9 8.0 5.7 4.2 10.6
Battery 6 December 3, 1976
0729 3.9 2e6 1¢3 244 342 2.2 6e5
-085°? 6e5- 6e5- 3.2 5e2 —6e5 443 10eb~
0954 246 3.9 2¢6 3.9 3.2 246 Se2
-1054 —-1,43 ——-5¢2 -—— 3,2- Se2 3.2 245 05—
1247 1.3 78 3.9 3.9 LS 3.0 9.1
‘1051—502 (8 ———— 309 - 708 - 65 4e3 10eb4 —
0256 2.4 542 342 3.9 3,9 3.0 7.8
Avg. 3.3 5.6 3.0 4.6 4.4 3.1 8.0



Table 10 (Continued)
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METHOD C - DOOR EMISSIONS DATA

USSC FAIRFIELD WORKS

Battery 5 December 4, 1976
0808 3.9 Se2 26 143 445 3.0 91
—NeN3I— 1,3 3.9 1e9m-—— 246 2ib 1.7 3.,9—
100% 12 2+6 13 13 19 13 2e5
1100 1,3/ 1.3 el 143 1.3 9 1e¢3—
1239 0 1566 7.8 7.8 748 5.2 15.6
3L T 1 3T 104 Se2 —10¢4 S$at 3,9 117~
1477 1.7 7eR 3.9 [ Th LS 3.0 91
f\vg. 1.5 6.7 3.3 4.5 4.0 i 2.7 _ 7.6
Battery 9 . December 4, 1976
0726 144 7e9 440 1.6 LB 3oz ~ o5
—0825—— 3.2 - 945 - —4.8 4.3 543 Lec 95
0529 146 7.9 Le8 6¢3 Leb 3.7 63
—1030-—3¢2 —— 945 ——-— 5,46 7.9 6¢3 L8 11.1
1203 443 o0 0 o0 244 1t 648
—1309-— 643 1eb 8 146 4.0 70— 0e3
1407 £¢3 1.6 8 16 362 241 6e3
Aig. 3.6 5. 3.0 3.4 4.5 3.2 1.7
Battery 6 December 6, 1976 .
073s 3.9 2¢6 13 24 3.2 242 S5e2
—3%09 246 13 1¢3 143 1.9 147 3:9—
0857 ) 6e5 3.9 3¢ 362 246 645
‘0950 1.3' 103 'u6 'O 105 . 2.5—
12M1 3.9 2+ 6 13 PX-) 32 2e2 S5e2
=333 =0 13 13- 143 b "o 9 1e¢3—
1415 246 «0 s 0 oN Te3 9 25
fvg. 2.0 2.2 1.4 1.7 2.1 1.6 3.9
Battery 9 December 6, 1976
- 0715 3.2 .0 .0 .O 1-:-2 1.1 3.2
~0818—=-6.7 - «0 — 0 —0 362 21 63—
0508 1.6 o0 o) 0 b 5 1.5
—Ong 1'6- '0 .n ——.0 -—'8 GS OO‘—
1305 1.¢ 32 244 362 244 2,1 3.2
-1402 [ 0 «0 - N 2el 1e6 43—
Avg. 3.2 0.5 0.4 0.5 1.9 1.1 3.2
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Table 10 (Continued)

METHOD C - DOOR E!ISSIONS DATA
USSC FAIRFIELD WORKS

Battery 6 December 7, 1976
X ps < ps < T OVENS
. ) 3 X 10TAL N 10TAL WITH
S10P —X"CS — " DOORS JOORS CHUCK DOORS DJORS LEAL NG
-_ligi“_?ong__il£SlﬁF) (Z/SIDE) DOORS (2/0VEN) (3/0VFN) DOORS
2733 1.3 o0 o0 o0 _--__:;- -—'-°°Z_ —-_;:;=
—0gn2 143 13 6 13 1i3 :9 2e5
0848 5.2 1.3 b 1.3 3.2 2.2 Se2
—094S 3.9 +0 0 =0 159 1e3 3.9
1048 309 1.3 b 103 200 107 5-2
_1208 103 00 00 00 X olo -;0—
1303 1.03 o0 o0 0 b ol «0
—4346 e T o b 13 163 9 13—
fve. 2.4 0.6 0.3 0.6 1.5 1.0 _ _ 2.4
Battery 9 December 7, 1976
0852 1.6 «0 0 «0 o8 «5 166
——0952—-146 --———-+0 - — -0 - «d- 8 ‘5 146
1329 1.5 N «0 ) 8 5 1¢6
29— bR e 32 146 ——- 342 4el — 246 643 —
CBvg. 2.4 _0.s8 0.4 0.8 1.6 1.0 2.8
Battery 6 December 8, 1976
D740 o0 13 o6 13 b o 143
—-083 143 -3.9- 1.9 3.9 26 47 5¢2—
0624 3.9 39 1.9 3.9 346 2e3 5e2
—1022 2eb— 2s6 1.9 2e5 246 2+2 52—
1213 3.9 7.8 3.2 52 S8 3.9 13.4
—310—1.,3 T 13.0 7.1 9e1 741 542 13.0—
1415 2.4 1044 5e¢8 941 645 L8  1TYA
Avg 2.2 6.1 3.3 5.0 4,2 3.0 7.2
Battery 9 December 8, 1976
0726 146 9 .0 .0 8 - o5 16
_DBZO 3'2 1.6'—" - |8 1.5 2.4 106 418—
908 146 48 244 302 3.2 2.1 043
-1003 -0 3¢ —— 1eh—--—302 1¢6 el 32—
1204 3,2 16 8 o0 rax) 1e¢6 448
~1255——3,2 ———— 0 — .0 o0 et 101 $e 2
1354 LR 1.5 . .8 1.5 3e¢ 2.1 L8

]
:

pa—
E-

Avg. 2.5 1.8 0.9 ).4 2.2
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Table 10 (Continucd)

METHOD C - DOOR Z!MISSIONS DATA
USSC FAIRFIELD WORAS

Battery 5 ' December 9, 1976
—a—-0VENS—
* PS X PS H % 10TAL X TUTAL WITH
—510P-—% €S-— NOORS POORS ————CHUCK V00RS - DOORS LEAK ING—
TI4€ 0DOORS (1/S1DE) (2/513F) pOGRS (2/0YEN)D (3/0YEN) DOGRS
0742 o0 65 3.2 3.9 342 2.2 6e5
—— 0861 —— 11 e7 ———--7 .8 --3.9 Sel 9.7 65 16e9—
0934 7.8 645 3¢2 65 Tel (%] 11.7
— 1042 ——542 ——=— 246 —— 1,3-- deb— 369 2e0 78—
1245 Se? 117 5e¢8 1044 Sed Sed 1463
—1365——-6¢5——- 9¢1 ——— 5.8 - 78 76 601 T1e?—
1452 340 1C.et £e8 1044 7s1 Se2 14,3
Ava. 5.8 7.8 4.1 6.7 6.7 4.7 1.9
Battery 6 December 9, 1976
0753 163 246 13 0 ° 1,65 1.3 ° 3¢9 .
—0947 —10.4 246 1.3 143 65 L, 10,4—
1031 1.7 246 1.3 1.3 16 13 3.9
—-1232 1.3 -941 542 ~5e2— 5e2— 349 9.1—
1334 ) Se? 3.9 52 246 26 S5e¢2
—HL40— 1.3 1044 5.8 Vel Sek& Le3 10.4—
’ ——
AVa. 2.6 5.4 31 - - 3.7 4.0 3.0 = 7.2
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Table 11

METHOD H - TOPGIDE EMISSIONG DATA
USSC ¢ALRFIELD WURES

Battery 5. November 30, 1976

n OFFTAKE =
sTop = ToTP x sic® X s HIMBER OF LEAXS w  n DECAR3ON, INFQ ~» CLUP
“TIME ULEARS LFAkS Li1os  8asdcap sap®riclotn? riohort! 1on) ensk1vse! tuse

0852 104 «0 0 0 S 1 s} 1 12 2 0 0 0 2
0952 7.8 o0 o0 0 4 0 0 1 16 3 0 3 0 0
1059 11.7 1.3 o0 0 9 0 0 0 16 3 0 0 0 1
1311 52 1.3 3 0 4 0 0 0 16 [ 0 0 0 1
1L09 3t.7 1.3 b 1 7 1] 0 0 0 3 0 0, O 2
1511 Se2 o0 249 0 & 0 0 0 0 3 ] 1 v} 0
1611 11.7 «0 3.2 2 7 4] 0 0 0 2 0 0 0 o
Avg 9.1 0.6 i.0
Battery 67 December 1, 1976
0353 1044 0 3 c 8 0 0 [¢] 16 3 0 o] 0 0
1109 7.3 246 o3 G o [ 0 0 24 2 0 0 0 o]
1334 Se2 0 3 0 4 0 0 G 8 4 0 0 0 0
1433 «0 «0 3 0 0 0 0 0 28 0 0 0 1} o]
1528 246 1.3 3 o] 0 0 0 0 12 3 0 1 0 0
1620 3.9 «0 3 0 2 0 0 1] 4 S 1 0 0 0
1625 6.5 1.C <0 G 2 0 0 0 6o 3 0o 2 0 o
Avg 5.2 0. 0.3
Battery 5, December 2, 1976
0804 1044 2e6 ] 0 7 1 0 0 1] 5 0 0 0 1
09'0 11,0 1.3 o3 4 9 1 0 0 0 3 0 0 4] 1
1009 14,3 2.6 () 0 11 0 0 G 0 4 0 1 0 0
1104 11,7 2! N 0 9 0 0 0 0 5 0 0 0 0
133 Se2 143 3 o] 4 0 [ 0 0 0 0 0 0 o]
131 542 246 1.0 0 4 0 0 0 0 0 0 0 0 0
1517 1044 «0 246 0 0 1] 0 0 0 0 o o] 0 o]
1622 2.6 0 1.3 0 2 0 0 O 0o 0o 0o 0 0 O
Avg .1 16 0.7 .
Battery 5, December 3, 1976
0833 16.9 1.3 o2 0 12 0 0 1 o 0 o0 O 0 4
0934 2640 S5e2 «d 1 16 0 0 3 0 0 0 ) 0 1
1037 29.9 2.6 0 0 18 1 1 3 4 0 1 0 0 8
1143 19.5 Se2 «0 0 13 0 1 1 0 0 0 a 0 3
1331 1.7 1.3 3 0 8§ 0 0 1 01 0 1 0 2
1635 11,7 2+6 «0 0 6 0 1 2 6 0 0 O o] 2
1528 Qen 1.5 _ 3 0 0 0 0 < 0 4] 0 0 o} 0
Avg 16.9 2.8 01
Battery 5, December 4, 1976
0747 2.6 2¢n N 0 1 1] 1 0 0 1 0 1 0 0
0BLY 6e5 143 «0 0 5 0 0 0 0 0 0 4] 0 0
09¢8 1.3 .0 o0 [ 1 0 n 0 0 2 0 0 0 0
1047 246 oG o0 0 2 0 0 0 0 1 0 o 0 0
1224 o0 o0 X 0 0 0 b] 0 [ 0 0 0 4] 0
1327 52 1.3 o3 0 [ 0 [¢] 0 0 0 0 0 0 0
1420 2en o «0 0 2 0 0 0 0 1 0 o] 0 0
Avg 3. 0.7 0.1
Battery 6, December 6, 1976
0754 3.9 0 »0 0 0 0 0 G 0 4 0 0 0 n
0349 1.3 «0 «9 0 0 0 0 0 0 2 0 (o] 0 0
us 7 3.9 1.2 N 0 2 0 1 0 0 S 2 0 0 9
1251 7.8 1.3 o0 0 2 1 2 v 0 b 0 1] 0 1]
132¢ 3.¢ o o1 0 3 0 0 U 0 2 1 0 0 0
1L22 ZL} W0 ) 0 S 0 1 0 0 2 0 0 0 0

Avg 4 04 00
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Table 11 (Coi*inued)

METHOD H - TOPSIDE E'1[55I01S DATA
USSC FAIRFIcLD #0R4S

Battery 6, December 7, 1976
8 OFFTAKE &

sT0P % Tot® 4 516 " HYMSLR OF LEAXS »  » DECARBON INFO v CLUP
TIME LEAKS LFAKS LIns  8as%car sap®FuLc' 01n? vLiphort! tenlzuskiset tuse™
0738 2.6 0 o0 0o 2 0 0 @ 0 0o 0 o0 © 1
0827 3.9 1.3 0 0 3 o 0 O 0 0 0 0 O o
0908 5.2 1.3 0 0o ¢« 0 0 O 0 0 0 0 O 1
1105 S42 .0 ) 09 4 0 p Q 6 0 0 0 O 0
1219 6¢5 3.9 [y 1] b 0 0 0 0 0 0 0 0 0
1318 6.5 0 o0 0 & 0 1 © 6 0 0O o0 O 1
C 118 7.3 0 .0 o 6 0 0 O ©o 0 0 0 0 0O

Avg 5.4 0.9 0.0

Battery 6, December 8, 1976
grs? 605 1.3 +0 0 5 0 o] 0 12 0 4} 0 0 1
0853 9.1 3.9 9 ©o 3 06 o 0 12 3 2 0 0 O
09358 9.1 3.9 W0 0 7 0 0 0 v} 4 1 0 0 1
1037 6.5 246 o3 1+ 3 9 0 G 0 2 o0 1 © 1
1228 9.1 «0 0 0 7 0 o] )] 0 2 0 0 0 1
1321 1.9 .0 .0 0o 3 0 0 O 0o 3 ©6 3 0 2
1426 52 2.5 b 0 4 0 0 0 0 2 0 0 0 ___1__
Avg 7.0 2.0 0.2

Battery S, December 9, 1975
0728 3.9 o0 «0 0 2 0 0 1 8 0 2 0 ] 0
0827 13.0 1.3 o0 0 9 0 0 1 & 0 31 © O 0
0921 1147 W0 1.0 0 3 0 0 1 8 1 1 1 1 0
1019 7.8 o0 1.0 ¢ 6 0 0 0O & 0 0 0 2 2
1214 2+6 0 0 0 2 0 0 7] [ 1 1 1 2 0
1321 2.6 0 .2 0o 2 0 0 o0 & 0 1 o0 2 0
1223 248 .0 b 0 2 0 o o & 1 2 o6 2 o
Avg 6.3 0.2 0.4

Battery 6, December 9, 1976
0713 1.3 .0 .3 0 1 0 0 O o 0 9 o0 o0 0
0813 645 .0 0 2 ¢ 1 0 o & 0 1 o0 0 0
0903 3.9 0 o0 0 2 1 0 v 8 0 1 0 1 0
10079 748 o0 6 0 6 0 0 0 8 0 1 0 2 0
1208 2.6 .0 .0 0 2 © 0 o© & 01 112 0
1309 1.9 o0 b 0 3 0 0 0 4 J 1 0 2 0
w11 1. .0 oh 9 1 0 0 o 6o 0 o 0 2 0
Avg 3.9 00 0.3

@ - Both baticres have 77 ovens, 308 lids erd 77 off:a-e syctems each
b - Ary stoico-pe lcax.

€ - Stard stu2 Leaas at least one meter in length,

d - Starcpen sane leck

e - Cousescer sacldle (ecax.

t - Standrire or qoogcneck larje leak.

8 - Ang atler leaa,

h - Swber af Lol open for deearorni-~ation.

1 = fwocr o) ~twrtipe €708 077N jor decarsori-ation.

} - eber of standipipe wms op o wath Flame onda,

k = Mecbor of edpuipipe cuaot ot wltn rovc or L

V- feder of Stercarre crs ot oLl p0 o ord wmoke,

W LUTD D CLD wal tnf Cueon,, Lo cxeur. ore [ro~ rudale

of battiry to tnewestigite wardtionoe of ledhs.
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PUSHING EMISSIONS DATA
USSC FAIRFIELD WORKS
PUSHING TIME PERIODS?/METHODS?
7B B-C o) COKING
wEN D F, € 3 D F € ¥, s b F €T, 3 TIME
sec. sSec. sec. sec. % min:sec sec. sec. sec. sec. i min sec sec. seC. sec. sec. % min sec hr mn.
BATTERY 5
DECEMBER 4, 1976

13 4 - - - - . 8 - - oo . 0 - - - - - 2 m
33 0 - - - - - 13 - - - - 0 - - - - - 18 mn
a3 15 - - - - - 43 - - - - . 8 - - - - - 18 20
53 2 - - - - - 8 - - - - 0 - - - - - 18 18
63 0 - - - - - 5 - - - - - 0 - - - - < 18 19
3 00 - - - - . 6 - - - - . 0 - - - - - 18 17
83 3 - - - - . 3 - - - - 2 - - - - - 18 22
8 0 - - - - . 2 - - - - . 0 - - - - < 15 30
5 4 - - - - . 6 - - - - - 0 - - - - - 18 13
5 0 - - - - . 5 - - - - . 0 - - - - - 18 3
25 0 - - - - - 2 - - - . . 13 - - - - - 18
% 4 - - < - . 2 - - - - . 2 - - - - - 18"
s 2 - - - - . 2 - - - - . 0 - - - - - 18 40
55 8 - - - - - 2 - - - - . 0 -~ - - - - 18 a3
65 2 - - - - - n o o- - - . 2 - - - - - 18 a
% 0 - - - - - 9 - - - - . 0 - - - - - 18 1
8 2 - - - - - 0w - - - - - 2 - - - < - 18 a9
37 03 - - - - 5 - - - - . 0 - - - < - 19 22
47 20 - - - - . 6 - - - - - 0 - - - - - 19 25
57 23 - - - - . 8 - - - - - T Y,
67 12 - - - - . 7 - - - - . 0 - - - - < 9 27
7 07 - - - - . 2 - - - - . 0 - - - - - 19 18
S 4 - - - . . 6 - - - - - 0 - - -~ - - 19 2
9 2 - - - . . 2 - - - - . 0 - - - - - 18 s8
29 5 - - - - . 7 - - - - 3 - - - - - 18 55
9 123 - - - - . 2 - - - .. 0 - - - <« - 18 57
49 3% - - - - . 5 - - - < . 0 - - - - < 18 5
5 10 - - - - - & - - . . 17 - - - - - 18 16
69 35 - - - - . 0 - - - - 0 - - - - - 18 3

79 14 - - - < . 3 - - - . 0 - - - - - L

BATTERY 6
DECEMBER 6, 1976

w 0 - 0 - - - 8 - 0 - - - 0 - 0 - - - 17 o0
24 0 0 0 0 0 10:15 28 45 0 30 57 0.45 0 0 0 0 0 1.00 17 03
3 045 0 0 2 10:00 22 15 0 0 13  0:45 0 0 0 0 0 1:00 17 06
4 0 0 0 0 1 10:15 27 30 0 0 23  0:45 0O 0 0 0 0 115 17 o4
5« 0 0 0 0 0 8:30 19 30 0 0 25 0:45 0O 0 0 0 0 1.30 16 5
6 1 0 0 0 0 845 9 - o - - . 0 - 0 - - 2 1 oo
7 0 0 0 0 0 11:3 33 45 1 15 42 0:45 4 - 0 - - - 1 0
8 66 60 0 0 4 11:30 29 30 1 15 53  0:30 2 0 0 0 3 0345 17 06
6 25 0 0 0 2 7.30 30030 0 0 32 0:30 1 0 0 0 0 15 17 07
6 45105 0 0 6 8.30 31 30 0 0 15 0:45 1 0 o0 0 o0 130 J7 12
26 35 15 0 0 2 12:00 29 3 1 15 30 0-45 2 0 0 0.0 1:45 17 17
3 5 0 0 0 0 9:30 29 3 0 30 50 0.45 3 - 0 - - 145 17 22
% 0 0 0 0 0 13:45 2 3 0 0 23 045 10 15 0 0 9 1:45 17 18
5 1115 0 0 3 14:30 29 45 0 30 65 0:45 0 0 0 0 0 2:00 17 30
66 3 0 0 0 1 9:15 31 30 0 15 33 045 2 - 0 - - 200 17 36
7 19 0 0 0 0 1045 22 30 0 0 22 045 0 0o 0 0 1 145 17 36
g8 18 75 0 15 11 5:30 29 4 0 0 28  0:45 2 0 0 0 0 1:45 17 43
58 13 0 0 0 0 2:45 32 30 0 0 2 0:45 1 0 0 0 0 1:00 17 46
68 5 0 0 0 0 1:45 2 30 0 0 17 045 2 0 0 0 0 1:15 17 47
7 10 - 0 - - - 25 - 0 - - - 0 - 0 - - - 17 a8
1 115 0 0 1 815 32 15 0 0 17 0:45 1 0 0 0 0 145 17 49
M 1515 0 0 3 945 32 30 0 0 20 0:45 0 0 0 0 0 1:00 17 48
2 11 0 0 0 2 9:00 29 30 0 0 13 0-45 0 0 0 0 0 100 17 43
3N 019 - 0 - - - -0 - - - - - 0 - < -1 5
M - 0 0 0 0 1:00 27 30 0 0 18 0:45 0 0 0 0 4 1:00 17 58
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Table 12 (Continued)

PUSHING EMISSIONS DATA
USSC FAIRFIELD WORKS

PUSHING TIME PERIODSa/HETHODSb

A-B B-C C-D COKING
OVEN D F1 E F F D F] E F2 F3 D F] £ F2 F3 TIME
sec. sec. sec. sec. % min sec sec. sec. sec. sec. ¥ min sec sec. sec. sec. sec. % min sec hr. min.
BATTERY 5
DECEMBER 2, 1976
4 0 0 40 0 5 6:15 5 45 5 0 23 045 0 15 0 0 4 1.30 16 55
14 ¢ 30 0 0 6 6:15 2 45 0 0 37 0:45 0 0 0 0 3 045 16 55
24 0 30 23 0 6 7:30 2 30 17 0 32 0-45 0 15 0 0 5 130 16 51
54 0 180 0 0 8 2200 40 45 16 45 70 0 45 0 30 0 0 10 1-45 17 27
64 0 75 0 0 10 645 6 45 8 15 43 0 45 0 15 0 0 9 145 17 49
74 6 45 0 0 6 6.30 28 45 27 45 73 045 0 15 0 0 12 145 17 47
84 0 195 7 0 12 8.45 6 45 13 0 43 045 0 0 0 0 0 145 17 52
16 0 0 0 15 2 415 37 45 5 15 55 0:45 0 0 0 0 0 130 18 47
26 55 75 0 0 10 445 40 45 0 0 36 0:45 0 0 0 0 0 1.15 18 45
36 119 90 49 0 10 745 39 30 0 30 43 045 0 15 0 0 8 1:00 18 44
46 134 30 0 0 5 8:00 36 45 14 0 47 0-45 1 0 0 0 0 1:45 18 06
56 215 165 0 0 10 8.45 34 45 18 0 37 045 3 0 0 0 0 045 18 N
66 15 75 0 0 5 745 38 45 N 0 40 045 0 15 0 0 13 100 18 20
76 20 15 0 0 5 9:15 41 45 10 0 37 0.45 1 0 0 0 3 045 18 26
8 8 30 16 0 6 745 40 45 45 45 83 0 45 60 60 47 45 65 115 18 32
i8 70 15 0 0 5 5:1% 34 30 13 0 30 045 1 0 0 0 1 115 18 35
38 35 90 0 0 9 6:30 40 45 0 0 40 045 1 0 0 0 2 100 18 28
58 76 45 0 0 7 6:45 40 45 6 0 33 045 12 30 0 0 10 130 18 30
68 29 75 0 0 7 9:00 36 45 0 0 23 0:45 1 0 0 0 0 130 - -
78 90 75 0 0 4 16.00 33 45 0 0 28 0.45 0 0 0 0 0 130 - -
28 11 0 0 0 5 3.30 4 45 43 45 77 0.45 89 90 95 45 60 1:30 - -
1 118 210 64 0 9 15 30 40 45 12 0 33 0:45 2 0] 0 0 2 1.15 - -
1 197 150 42 30 14 915 35 30 5 0 27 0:45 2 0 0 0 2 1.15 - -
2} 187 150 37 0 17 6.00 37 30 25 0 30 0.45 29 0 0 0 5 145 - -
DECEMBER 3, 1976

46° - 0 0 0 4  3:15 - 60 1 0 40 100 - 0 0 0 0 100 18 05
56 - 0 0 0 0 7:45 - 30 1 0 23 0:45 - 0 0 0 0 045 17 59
66 - 0 0 0 0 1815 - - 7 - - 2.00 - 0 0 0 0 030 18 03
76 - 15 0 0 3 10:15 - 45 15 0 43 045 - 0 0 0 0 2.00 18 09
8 -1 0 0 8 6.00 - 60 17 15 48 100 - - 0 - - - 17 57
18 - 0 0 0 2 11:15 - 45 16 0 42 0:45 - - 2 - - - 18 10
28 - 0 0 0 1 845 - 45 6 0 43 0.45 - - 0 - - - 17 02
38 - 0 0 0 1 745 - 45 4 0 33 0.45 - - 0 - - - 17 55
48 - 0 0 0 0 1100 - 45 2 0 53 0:45 - - 0 - - - 15 25
58 - 45 0 0 3 930 - 45 30 30 58 0:45 - 45 49 45 100 045 18 22
68 - 0 0 0 1 6:30 - 45 9 30 67 0-45 - 0 0 0 0 045 18 16
78 - 60 46 0 5 7:00 - 45 11 30 62 045 - 0 0 0 0 1:15 18 16
1 - 165 25 0 18 5.45 - 45 2 30 58 0.45 - - - - - - 17 56
1 - 180 0 0 15 5.30 - 45 6 0 48 0 45 - - - - - - 17 55
21 - 15 0 0 2 7:15 - 45 10 30 65 0.45 - - - - - - 17 49
31 - 45 0 0 6 830 - 45 5 0 38 045 - 0 0 0 0 1:15 17 54
51 - 0 0 0 0 745 - 45 12 0 40 0-45 - G 0 0 0 10 17 50
61 - 15 0 0 1 1000 - 45 17 45 62 0 45 - 0 - - - - 17 55
13 - 0 0 0 3 645 - 45 35 15 53 045 - 15 0 0 6 1-15 18 03
33 - 9 N 0 1 5-30 - 45 - 30 63 0-45 - 0 0 0 0 100 _ 15 07
43 - 15 0 0 5 5:45 - 45 28 30 77 045 - 45 6 15 5 045 18 O
53 - 90 0 0 11 530 - 45 17 30 85 0 45 - 15 0 0 10 045 18 15
63 - 15 0 0 4 530 - 45 8 30 58 045 - 15 10 15 32 030 18 10
73 - 0 0 0 4 500 - 45 6 0 45 0.45 - 0 0 0 0 045 18 01
83 - 0 0 0 1 7:00 - 45 6 0 40 045 - 0 0 0 0 045 17 =
5 - 120 0 0 10 6:15 - 45 12 15 47 0 45 - 75 61 0 32 1:15 17 45
15 - 30 0 0 3 10.30 - 30 14 0 3 0-30 - 0 0 0 0 145 18 04
25 - 15 0 0 4 6 30 - 45 18 0 38 045 - 0 0 0 0 1:30 18 02




D-32 Table 12 (Continued)

PUSHING EMISSIONS DATA
USSC FAIRFIELD WORKS

OvVE

PUSHING TIME PERI0DS?/METHODS?

A-B8 B-C C-0 COKING

ND F, E T, b F £ F, F b F E F

TIME

sec. sec. sec. sec. % mn.sec sec. sec, sec. sec. % min:sec sec. sec. sec. sec. % mn sec hr mn.

11
21
31
41
51
61
71
81

13
23
33
43
53
63
73
83

45
55
65
75
85

17
27
37
47
57

BATTERY 6 (Continued)
DECEMBER 7, 1976

0 0 0 0 0 230 60 0 3 O 10 0-45 6 0 O 0 O 045 17
0 0 0 0 1 14.30 25 15 0 0 17 045 0 0o o0 o O© 10 17
315 30 0 0 8 8:45 37 45 18 30 €7 0:45 42 45 0 0o 30 0:45 17
145 45 0 0 5 10:30 32 30 ] 0 18 0-45 0 o o0 o O 045 17
0 0 0 0 0 15.45 32 15 0 © 12 045 0 0 0 0 0 o045 17
0 0 0 0 0 915 3 15 0 0 15 045 0 0o o o O 115 17
0 0 0 0 0 930 31 30 5 0 28 o015 0 0 0 0 3 045 17
195 30 0 0 6 915 35 30 1 0 17 045 0o o o o O o014 17
17 0 0 0 0 930 27 30 3 0 23 0.45 7 0 o0 o0 O 030 17
127 45 o o0 7 7-30 30 15 1 0 18 0.45 0 o0 o0 o0 ¢ 1:00 17
115 0 0 0 2 2000 25 15 0 0 10 045 0 0 0 ©0 0 0:45 17
67 0 0 0 4 7:00 32 30 0 0 20 045 0 0 0 0 ¢ 10 17
54 30 0 0 5 9:45 25 15 1 0 12 045 0 0 0 0 0 045 17
17 0 6 0 5 7:00 3 30 7 0 28 Q45 - 0 0 O 2 045 17
- 0 0 0 7 €15 35 15 3 0 22 0-45 0 0 0 o0 6 045 17
0 0 0 0 4 600 31 15 1 0 13 045 0 0 0 O 3 0:30 17

- - 0o = - 6+45 330 0 0 20 045 0 0 o0 O 2 0-30 17
- 0 0 0 8 5:45 27 15 0 0 i3 045 0 0 0 0 0 030 17
33 75 0 01 5 45 3015 4 0 17 045 0o 0 0 o0 0 0-45 17
- 0 0 0 0 930 31 15 ] 0 15 0 45 -0 0 0 0 0:45 17
0 0 0 0 0 400 32 30 1 0 17 045 0 0 0 O 0 045 17
13 0 0 0 5 400 3% 30 5 0 22 045 8 0 0 0 0 0-45 17
15 0 0 0 4 4-15 2915 0 0 17 045 0 0 0 O D 0:45 17
0 0 0 0 6 300 31 3. 0 O 22 030 0 0 o0 O 2 0.45 23
50 45 0 0 1 5-30 27 15 0 0 12 045 0 0 0 0 © 100 17
28 30 0 0 4 10.00 35 30 3 0 25 045 0 0 0 © 0 100 17
30 15 0 0 9 645 30 15 2 0 13 045 0 0 0 0 0 045 17
0 0 0 0 1 9.15 31 0 0 10 045 0o 0 0 0 0 045 17
19 0 0 0 4 600 23 15 2 0 17 0:45 0 0 0 © 0 045 17
195 180 0 0 15 7.30 37 30 10 15 47  0-45 19 0 0 0 2 045 17

DECEMBER 8, 1976

- 0 - 0 - 015 10 30 - 0 26 0:30 - 0 - 0 0 030 17
- 0 - 0 0 015 28 30 - 0 20 0-30 - 0 - 0 0 030 17
- 0 - 0 0 0:15 15 15 - 0 13 0+45 - 0 - 0 0 045 17
- 0 - 0 o0 o0-18 26 15 - 0 15 045 -0 - 0 o0 1.15 17
- 0 - 0 0 045 32 15 - 0 22 045 - 0 - 0 o0 115 17
- 0 - 0 0 0.15 34 15 - 0 20 0-30 2 0 - 0 2 0:45 17
- 0 - 0 0 0:15 21 15 - 0 20 0.30 0 0 - 0 0 0:45 18
- 0 - 0 o 0:15 8 - - - -~ - 0 0 - 0 0 6:30 17
- 0 - 0 0o 015 18 15 - 0 13 045 0 0 - 0 o0 0:30 17
- 0 - 0 0 015 2315 - 0 12 0.4 0 © - 0 0 545 17
- 0 - 2 0 0-15 24 15 - 0 10 0:60 -0 - 0 0 G &5 17
- 0 - 0 0 o015 9 15 - 0 18 0.30 - 0 - 0 0 0.45 17
- 0 - 0 o0 015 17 15 - 0 27 0.45 - 0 - 0 0 5.30 17
- 0 - 0 0 015 26 15 - 0 23 045 3 0 - 0 0 030 17
- 0 - 0 0 0.15 23 30 - 0 13 045 - 0 - 0 0 030 17
- 0 - 0 0 015 20 45 - 0 27 045 - 0 - 0 0 03 7
- 0 - 0 o 0-15 17 15 - 0 20 0-30 - 4] - 0 0 045 17
- 0 - 0 0 0.15 18 15 -0 13 045 -0 - 0 O a45 17
- 0 - 0 0 015 26 15 - 0 20 030 - 0 - 0 4 060 17
- 0 - 0 o0 0-15 34 45 - 15 58 045 8 0 - 0 3 045 17
- 0 - 0 o 0.15 3 30 - 15 34 0:60 - 0 - 0 0 045 17

26
32
24
24
K}
30
26
28
32
39
47
39
35
35
33
32
29
27
27
22
19
29
39
36
38
41
41
41
50
43

42
40
45
4
36
52
00
48
47
45
46
36
26
22
12
09
n
08
04
04
08

a

c

4-3  Time period from door removal to coke face movement by ram, B-C* Time period from coke face movement oy
ra7 until all coke 1s wn the quench car, C-D Time period from when all coke ts in the quench car wntil the
quench begins,

D, E, and F_ are the methods described in Appendixz C (F_, = Method F), Colums D, F,, E, and F, are in terms of
seconds, Colwm F. 18 an average opacity and duration of time period, all F, values are tne nimber of Method F
reczings >20% anngZLed by 15, simlarly all Fy values are the numper of Mbthod F readings >60% multiplies by
- wndiecres no data.

5.



Table 13

METHOD B - CHARGING EMISSTONS DATA®
CONSECUTIVE CIARGES
USSC FAIRFIELD WORKS

Oven No. Average® Sum 4° Mean 49 Sum 5 Mean 5 Sum 79 Mean 7" Sum 10* Mean 107
OBSERVERS: 11 12 13 BATTERY: 5 11-30-76
5 26450
15 22.33
25 22447
35 24 o 67 95497 23499
L5 29433 98 .80 24470 125430 25.06
55 36433 112.80 28420 135413 27.03
65 23.00 113433 28.33 135480 27416 184 463 26438
75 31.00 119.67 29492 144433 28487 155613 27402
7 20.67 111,00 2775 140433 28.07 18747 2678
17 28467 103433 25.83 139,67 27.93 193,67 27,67 264497 25.50
27 28.00 108433 27.08 131633 26427 197400 28.14 206647 2h465
47 59433 133467 33442 154432 30.87 203,13 29.75% 298,67 25.47
57 20.33 125433 31.33 154400 30480 205467 %438 294433 264063
UBSERPVER3: 21 22 23 BATTERY: 6 11-30-76
71 16433
81 15,33
¢3 7¢67 .
13 21433 6067 15417
L3 16067 61.00 15425 7733 15447
51 40.00 85467 21442 1u1.00 20420
63 16400 94 .00 2350 101447 20,23 1353433 19.G5
73 12.00 844,67 21617 10500 21420 129.00 18443
83 22433 90.33 22453 107.0u 21.L0 136420 19,41
5 19,33 89467 2242 1¢% .67 25.93 107.67 22,95 2u7.00 20,70
15 31467 105433 26433 121433 26a27 175.00 25043 22235 22423
25 27433 12067 30e17 10¢e67 26457 136667 26495 234433 23442
35 79467 178.00 44e50 200473 L0.07 228.13 32.02 335433 3C.53
AN 38,33 177,00 L4425 21h433 L3427 250467 35.81 325033 22433
55 1767 163.00 LDe75 154 467 78493 256433 36462 324433 T2443

ge-a



Table 13
METHOD B - CHARGING EMISSIONS DATA®

CONSLCUTIVE CHARGES
USSC FAIRFIELD WORKS

Oven No. Averageb Sum 4° Mean 4d Sum 5° Mean Sf Sum 79 Mean 7h Sum 10 Mean 10/
OBSEKRVERS: 21 22 23 BATTERY: 5 12-01-76

12 52433

22 30.33

32 29 467

62 1633 128467 32.17

52 25467 102.00 25.50 154433 30687

62 25467 97433 24433 127467 25453

72 25433 93.00 23425 122467 24453 205433 20,33

82 39.,¢7 116,33 29.08 15¢ce67 256453 192467 27452

4 23433 114,00 28450 139.67 2793 185467 26e52

14 141 .00 229433 57433 255409 51.00 297.00 L2465 409.33 40,93
08SERVERS: 11 12 13 BATTERY: 6 1¢-01-76

77 2427

9 19.33

19 1217

26 12400 45477 11644 '

L9 34 400 77450 19,37 79.77 15.95

56 33467 91.83 2296 111,17 22423

79 17 .00 96467 24417 108483 21e77 130643 18403

l Bs07 93433 2333 13533 21407 130485 19455

UBSERVIRS: 11 12 13 BATTERY: S 12-02-76

62 4497

72 1017

82 10.00

14 336467 58.80 1470

54 8433 2617 15654 1343 0713

64 967 6167 15e42 16,37 71,83

16 11067 63.33 15.83 14667 73433 B8e47 12-64

26 13417 l.z.83 10.71 15..50 70450 9667 13.81

16 767 Li¢el? 10.54 10.19 Su«5d 94 417 13.45

56 7 .00 39454 9,87 9483 L9417 91¢17 TeU2 116430 11463
76 17«83 45467 11442 11647 5732 75433 1076 129.17 12452
8 8 .00 4G50 10.12 10473 53467 75.00 10,71 127.00 12470
18 13,33 Loe7 1154 10677 53482 13¢67 1124 130e35 12.03
8 8433 L7450 11.87 10,90 54450 71523 10.76 135.0J 10.50

g 11643 41.00 1025 1177 58483 73454 1050 108 .00 10.80
28 9 .67 L2467 10,67 1013 5Ueb7 75450 10679 134,00 10.890
1 6467 36.00 9.00 9«87 49633 75417 10.74 103.N0 10.20

¥€-0



Table 13

METHOD B - CHARGING EMISSIONS DATA®

CONSECUTIVE CHARGES
USSC FAIRFIELD WORKS

“ven No. Average® Sum 4° Mean 49 Sum 5° Mean 57 Sum 79 Mean 7" Sum 10* Mean 10/
OBSERVFRS: 41 22 12 BATTERY: 0S 12-03-76

36 10.57

L6 21.67

56 7.00

66 6.C0 45,433 11,33

76 6433 41400 10425 51467 1N.33

d 700? 27.00 6-75 45.67 (,‘.73

18 9 .00 ¢9 .00 725 364000 720 6833 9¢76

8 18467 41467 10642 47467 9.52 T6e33 1090

68 600 4133 10433 L7457 9.53 604,47 3567

73 3467 37.33 9433 45400 9.30 5733 8419 G6e67 9.¢7
1 7400 35433 8483 Lee33 §eb7 5633 8433 93.00 S.30
11 be67 23433 Se83 42,00 8.40 58467 2,28 75,00 7.30
21 733 26 4 67 6.17 30067 6e13 S5e33 3433 78e33 7.83
31 4409 25400 6e25 26467 Se73 2433 7462 76433 Teu3
51 31.33 4Y ¢33 1233 55423 11,27 55400 5443 101,33 10,13
31 7423 50.00 12,50 56067 11433 6733 9462 101.00 110
3 18467 6133 15433 08.67 13.73 82433 11.75% 110.67 11.07
13 18467 76400 19.00 50,00 15,00 94 .00 17443 110,67 11.07
33 9.00 53,67 17,42 82 4N0 17.00 90433 13476 113.67 11457
L3 22467 69«00 17425 76433 15.27 1114647 15495 132467 12427
53 8.00 58433 14458 77.00 15.40 115,67 16452 133,67 12,37
63 7 .00 Lb467 11467 05433 13,07 91433 15.C5 134,00 12.40
75 16400 53467 13e42 22467 12.53 100 +NU 16429 1heeb67 14427
5 8e07 39467 9592 62,23 12,47 9U.00 12.86 147433 14,73

Ge-a



Table 13

METHOD B - CHARGING EMISSIONS DATA®
CONSECUTIVE CHARGES
USSC FAIRFIELD WORKS

Oven No. Average? Sum 4¢ Mean 49 Sum 5% Mean 57 Sum 79 Mean 7" Sum 10° Mean 10/
OBSERVFRS: 21 13 23 BATTERY: 0S5 12-04-76

13 1733

23 10633

3z 12.233

43 24400 64,50 16412

S3 6400 53.17 13429 70+<0 14 410

65 Seb67 438450 1212 58.83 11.77

73 4417 39.83 9696 S52eH7 10453 60633 11448

83 11467 27450 687 5150 10.30 74 067 10:67

15 1017 31467 7e92 37647 753 74450 10464

L5 67467 93,67 2342 99433 19,87 12933 184438 109.83 16,98
S5 5433 94 483 23e71 9%.00 19.80 110467 15481 157483 12,78
65 4 .00 87.17 21479 98.83 19.77 106 ¢ A7 15452 151450 15415
75 3.17 80.17 20,04 9Je33 18.07 106417 15617 141485 14,18
27 Leb7 17417 Le29 84 483 1697 106457 15624 122450 12.25
37 567 17.50 Le37 22483 L4457 1Ud.57 14.38 12217 1222
47 S +00 18.50 Leb2 2¢e50 Le50C 95450 13e64 121450 12.15
S? Se83 2117 Se29 2432 Le87 354667 Le31 125617 126342
67 317 19467 Le92 24433 Le87 571 .5v LS50 114 o 67 1147
77 11467 25467 6ab2 31433 527 39417 5060 110617 11.62
9 36467 5733 14633 62433 1247 7267 10.38 8517 Be52
19 9!00 60050 15;12 60.15 13'2? 77.0U 11,00 8883 E.E8
29 12.00 09,33 17433 7ce50 14450 83633 11.90 96433 Q9,58
39 12.83 7U.50 1762 32617 1€e43 91417 13.02 106450 10665

L5 16«07 50450 12462 87,17 17443 1J2.00 14457 118450 11485

9¢-a



Table 13

METIHOD B - CHARCING EMTSSIONS DATA®
CONSI'CUTIVE CHARGLS
USSC FAIRFIELD WORKS

Oven No. Averageb Sum 4° Mean 4(1 Sum 5° Mean Sf Sum 79 Mean 7h Sum 10* Mean 107
UBSERVERS: 41 22 235 BATTERY: Q06 12-06-76

4 10,00

14 600

24 Lel3

44 13467 3J.00 750 40.00 8.070

54 2.00 2600 6450 32,00 6.40

64 Le33 26400 6450 3043 6607 Loe3s 6e62

6 70 2750 6487 33450 6070 L 583 €e26

16 15.17 2900 7425 L2467 8.53 53,00 757

24 Se17 3217 8,04 56017 633 55483 7469 764417 742
26 6417 3400 8s50 38433 7:.67 54400 Te71 70633 7«03
<6 2433 2883 721 3035 7.27 L2467 6+.10 X X-X4 6667
66 5650 19.17 Le79 34633 6487 L6e17 60610 6783 5.78
48 300 17400 4425 22417 Lol L4 433 640 6L o83 6448
SB 3'33 114 017 305[& £U033 LcO? 110.67 5081 54.50 5045
68 2467 14 450 3.62 164383 3¢37 2817 Loe02 55417 552
78 12450 2150 5¢37 27«0V Cet0 3550 Se07 63433 he33
1 5033 23.83 SO96 23.83 5.37 34.67 1&-95 01.17 6‘12
11 217 22467 S5¢67 26400 520 3650 4493 L4417 L,82
21 3,33 23,33 583 2610 S.20 3c023 Leb2 Loels Leb3
31 2«09 12483 3421 25423 £.07 ‘51473 La4 8 L7217 Le22
[ Se07 1317 3.29 18450 , 3.70 55057 Le81 45450 La55
51 2483 13.83 3.46 1o «0U 3.20 35483 L.87 L2e8 Le2R
61 9433 19.83 Le90 <3417 Leb3 30657 Le38 4Ye17 La%2
CBSERVFRS: 21 22 23 ‘ BATTFRY: 35 12-08-76

54 7.00

64 8ed3

74 1150

6 4e07 32.00 8.00

OBSERVERS: 13 32 33 BATTERY: 06 12-07-76

1 1117

21 6.00

31 133

41 14483 33433 833

51 3.83 ¢640J 6450 37.17 743

61 3667 25067 592 29467 5493

71 Se17 2750 687 28483 Se?77 L6600 457

81 7.00 1967 Le92 3L.50 650 4183 598

03 523 21417 529 2500 5,00 41617 Se88

132 10683 28433 7.08 32000 6et0 SUeb7 7424 69.17 652
Z¢3 L7 27433 6.83 32.5U 650 40400 Se71 6le17 6e22
33 7467 28000 7.00 35.00 7.00 4340 6e26 635483 6e58
L3 2e17 24483 621 3017 b6eU3 L2633 6405 L4 o 67 Sel 7
53 2.43 16,83 4421 2767 £457 4000 Se71 5267 Se27
63 7 .00 19667 4e92 ¢3.83 bo?77 40,00 Se71 $5433 558

L€-0



Table 13

METIOD B - CHARGING EMISSIONS DA A%
CONSECUTIVE CHARGES
USSC FAIRF:CLD WORKS

o
Oven No. Average? Sum 4€ Mean 49 Sum 5° Mean 5 Sum 79 Mean 7" Sum 10° Mean 107 é»s
OBSERVFRS: 11 12 13 BATTERY: 06 12-08-76
72 983
82 17617
4 39017
14 1650 82467 20«67
24 8417 81,00 20,25 90.83 12417
O3SERVERS: 21 12 41 BATTERY: (6 12-08-76
65 4633
75 4 o33
7 Le33
27 24 433 37.33 9.33
37 7633 L4033 10.08 ulh 67 8,93
L7 767 L3667 10.92 48.00 9.60
57 3.67 43,00 10.75 47.33 Geb? 5600 800
67 533 24400 600 63433 Q.67 57.03 Bel4
77 600 2267 Se67 3Jd.00 640N 58667 8.58
9 26.00 41,00 10425 L8467 Ge?3 3623 11448 95033 9633
29 Leb7 42.00 10,50 45467 9.13 6deb7 8467 93467 Ge37
39 1167 48433 12.08 53467 10.73 0503 G429 1u1.00 1C.10
49 B.433 50467 12.67 50067 1133 ¢ 65467 9438 10500 10650
59 7433 3200 8,00 58,00 114060 6%.7> 9.90 3800 &80
69 Le5?7 32.00 8.00 36067 7433 63667 9,81 85433 Beb3
79 L o7 2500 6.25 36e67 Tes™ 87633 Geb2 Beelds 8ec3
12 13.67 3033 7¢58 38467 7.73 55,00 «36 9233 Ye23
52 20433 4333 1083 S0+67 10613 TJe67 10419 147433 10,73
GBSERVFRS: 13 3z 33 SBATTERY: OS5 12-09-76
06 13,17
16 23433
26 6483
36 5417 48,50 12.12
46 29.17 64450 1612 77.67 15453
56 8417 469433 12433 7257 14453
66 5.20 47,70 11.92 54452 10.51 91,03 12,00
76 4450 47403 1176 52420 10.44 8037 1177
us 11.50 29437 734 58453 11.71 7053 10.08
13 3.83 25.03 6426 335420 be04 0753 Q4,65 11087 11.09
8 3.00 2283 Se71 28403 £e61 65437 9e 54 100.70 10,97
38 L4 o33 6267 1567 6717 1343 8.3 1150 1¢170 12617
58 7433 58450 14 .62 70.90 1400 79 .70 11,29 12c02U 12«22
o8 7467 62e33 15458 65417 13,23 8c¢el7 1174 124 479 12447



Table 13

METHOD B - CHARGING EMISSIONS DATAZ
CONSECUTIVE CHARGES
USSC FAIRFIELD WORKS

Oven HNo Averageb Sum 4° Mean Ad Sum 5° Mean Sf Sum 79 Mean 7h Sum 10° Mean 107
OBSFRVFRS: 11 21 22 BATTERY: D6 12-09-76

24 30.67

34 523

€4 5467

1) YA 4 45,03 11426

74 12433 267V 6607 57437 11447

06 12.00 33647 8437 3670 Te7l

16 4 .00 31.80 7.95 37447 7449 73.37 10.48

26 5433 33667 86l 2 37013 743 42400 6.86

36 280 24412 6603 36047 729 45460 €51

L6 11,67 23,80 5.95 35480 7e16 51450 737 93.17 Ge32
56 3043 3423 5481 27423 SelS 5157 737 6593 hed?
56 13467 31457 7.9 3649C 738 5290 7.56 74637 7ebd
76 Se13 33,690 847 3670 7e34 45405 5.58 183 7028
08 2493 2517 629 30092 Te37 L4497 6ol 2 734320 7433
18 280 24 453 613 2797 Ce59 42043 6.06 0377 6638
28 3.87 14.73 3,68 2040 “e68 43.5U 6.21 55«63 €56
38 25 .00 34460 8465 3%.735 795 56483 Be12 70463 7e06
L8 357 35420 8400 38413 7663 56492 812 TLeB3 Teld
S8 4453 30.95 9.23 3973 7e95 , L7.80 £e83 7657 7466
68 4407 3713 9428 41,006 8,20 Loe7) 6468 68.97 6.90
70 Leb0 16453 4413 41453 Re31 Lbe20 6039 69.93 6499
11 4,00 17.00 Le25 c0.%3 Lol L9440 7.06 0027 6403
31 4Le23 16480 4420 21433 beo? 4987 712 5947 5495
21 533 18.07 452 22013 Led3 36.29 belt 01437 619
a BACT charges only

b Average number of seconds of any visible emissions for all three observers.

¢ Swn of averages for four consecutive olservations.

d The mean of the swn of averages for four consecutive observations

e Sum of averages for five consecutive observations

f The mean of the swm of averages for five consecutive observations

g Sum of averages for seven consecutive observations

h The mean of the sum of averages for seven consecutive observations

i Sum of averajes for ten consecutive obscrvations

J The mean of the swn of averages for ten consecutive observations

6€-a



