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1.0 INTRODUCTION

ENSR Consulting and Engineering has been retained by the American Iron and Steel Institute
(AISl) and the American Coke and Coal Chemicals Institute (ACCCI) to conduct a quantitative
benzene-soluble organics (BSO) emissions study for coke oven door leaks. The study is being
undertaken because the VEO procedure that the U.S. EPA is proposing to use to implement
maximum achievable control technology (MACT) limits {(Method 109) does not include a measure
of the severity of individual leaking doors. The objective of this study is to develop quantitative
coke oven door emission data, that in conjunction with a visual emission observation (VEQ)
procedure developed under separate contract, could serve as the basis for a mass emission
standard consistent with the amended Clean Air Act of 1990. An additional objective is to
provide emission information that can suppor, if necessary, any residual risk standards
developed under the CAAA.

In a previous document, "Draft Sampling Plan for Quantitative Coke Oven Door Leak
Measurements, May 1891, ENSR Document No. 0284-001-430," a series of sampling and
analytical procedures were proposed for determining BSO mass emission rates from leaking
coke oven doors. The combination of test methods, sampiing durations, flow rates, and other
parameters suggested in this document were evaluated during a method validation study
towards selection and accuracy. In order to choose the conditions and methods which would
provide the most meaningful and useful data during an actual test program, the method
validation study was conducted to confirm that the proposed procedures could successfully
. collect and quantify BSO mass emission rates across a broad range of VEO classes for leaking
coke oven doors. With this approach, the observations from the field testing team regarding the
performance. of the overall sample collection system, the final conditions and methods will be
chosen for use in the test program. '

This report summarizes the results of a method validation study conducted at the ARMCO
Middletown, OH facility during the week of July 8, 1891. Mr. Roy Huntley of U.S. EPA-OAQPS-
EMB and Mr. Scott Ajax of OMNI Environmental were present during the field sampling efforts.
The collection and sampling procedures evaluated by ENSR during this study included the use
of a flexible curtain shroud and U.S. EPA Method 5G. A number of issues were identified as
potential areas of concern regarding the approach outiined in the ENSR May 1991 report, and
are addressed in the present document. These issues include:
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Quantitative collection by the shroud,;

Minimizing losses to the surfaces of the shroud and ductwork;

Duration of setup, sampling and takedown times;

Variability of VEQ rating over the duration of the sampling interval;
Collection of sufficient sample mass at low VEO (0.5 to 1.0) ratings; and
BSO breakthrough.

The present report summarizes the findings from the ENSR method validation study and
additional quality assurance measures implemented for the coke oven door leak measurement
study. The final recommended sampling and analytical methods for the test program are
described and they will be incorporated into the final sampling plan.
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2.0 MEASUREMENT PROGRAM DESCRIPTION

21 Overview

The measurement program was designed to capture BSO emissions from individual coke oven
doors and to direct the gases and particles into a steady-state, induced-flow system from which
representative samples could be collected and emission rates determined. Two independent
techniques were used to collect representative samples from the capture system during the
method validation study: U.S. EPA Method 5G and a modified PS-1. Of the two sampling
procedures, Method 5G was the method of principal interest because it is a validated U.S. EPA
procedure. The modified PS-1 method was evaluated during the method validation study as a
potential alternative sampling method in the event that larger sample sizes than those provided
by Method 5G were required to successfully complete this project. The capture system as well
as the sampling techniques used are described in the subsections that follow.

2.2 Capture and Measurement System
221 Shroud and Capture System Design

The temporary coke oven door shroud and emissions capture system evaluated during this
program is depicted in Figures 2-1 through 2-3. The shroud consisted of a flexible curtain made
from a 10 mil, teflon coated, fiberglass fabric suspended from a light gauge sheet metal hood
that was outfitted with a 6-inch diameter flexible duct adapter. This setup was hung from the top
of the coke oven door. The curtain, which covered the oven door, was 20 feet long and 4 feet
wide.

The general procedure for installing the capture system is described below. After identifying the
oven door to be tested, the hood, with the rolled up curtain attached, was placed over the top
of the oven door from on top of the battery between the standpipes. Once the hood was in
place and adjusted, the curtain was carefully unrolied and clamped to the adjacent buckstays
using 4-foot long sections of steel flat bars to create an enclosure with minimal leakage. Use
of a portable scissor jack-type man-iiit on the coke oven bench facilitated installation of the
shroud. Once the oven door area was accessible and the man-lift was in place, the enclosure
could be compietely installed in approximately 10 minutes.

After the enclosure was installed, the 6-inch diameter flexible duct was connected from the top
of the hood to the exhaust duct and blower. The exhaust duct consisted of approximately
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16 feet of 6-inch diameter steel ductwork with installed ports for sampling and flowrate
measurements. The 6-inch diameter ductwork included a small removable section to evaluate
sample losses to the collection system. The blower was equipped with a flow damper as a
‘means of controlling the flowrate through the system. However, throughout the method
validation study the blower was operated without restriction at approximately 250 dscfm.
Approximate flowrates through the system were monitored using an orifice meter and differential
pressure gauge in-line between the flexible duct and the exhaust duct of the system. The
Method 5G sampling port was located in the 6-inch diameter duct 4 feet (8 duct diameters)
downstream of the orifice meter. The pitot tube and thermocouple for the Method 5G system
were located 4 feet downstream of the sampling port, and the PS-1 sampling port was located
4 feet downstream of the pitot tube and thermocouple. In order to verify the capture efficiency
of the system, a static pressure gauge was used to assure negative pressure within the shroud.

2.2.2 VEO Determinations

Visible Emission Observation (VEQ) determinations for each door tested were conducted prior
to and immediately following each test run. A range of six leak rate classifications for visible
emissions were used. These classifications (0, 0.5, 1, 2, 3, and 4) ranged from a numerical value
of 0 (no visible leak) to 4 (extraordinarily heavy leak) with most of the leaks falling into the range
of 1 to 3. Training of ENSR field personnel for leak classification determinations was conducted
by two methods. First, ENSR personnel reviewed a video tape from OMNI| Environmental, which
under separate contract had developed the VEO classification system to be used in the present
study. The tape gave exampies of each coke oven door leak classification at a representative
coke battery. Second, a representative from OMNI (Scott Ajax) visited the ARMCO site during
the test period to help instruct ENSR field personnel in leak classification. At the conclusion for
this training program, ENSR field personnel were able to accurately classify the leak rates of each
door tested.

2.2.3 Flowrate Measurements

A standard pitot tube connected to an inclined water manometer was used to determine the
velocity head of the gas stream as specified in U.S. EPA Methods 1A and 2 for small diameter
ducts. The temperature of the gas stream was obtained by taking readings from a calibrated
thermocouple concurrent with the velocity head measurements. Gas stream moisture was
determined using the procedure specified in U.S. EPA Method 4.
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2.2.4 Fixed Gas Measurements

Samples for determining the fixed gas composition (oxygen, carbon dioxide, carbon monoxide
and nitrogen) of the gas stream were collected for the first two sample runs using the integrated
bag technique detailed in U.S. EPA Method 3. Analyses of the collected samples were
conducted using a Fyrite gas analyzer in accordance with U.S. EPA Method 3. Since these
measurements indicated ambient levels of fixed gases (as expected), fixed gas measurements
were discontinued for subsequent test runs and ambient concentrations were assumed.

2.2.5 Method 5G Collection System

The principal sample collection method used during this program was that described in U.S. EPA
Method 5G. The sampling train consisted of an unheated stainless steel probe with 2 0.378 inch
diameter button hook nozzle connected to an assembly of two unheated filter holders each
containing a single glass fiber fiter. Downstream of the filter holder assembly, the filtered gas
was directed through a glass impinger containing silica gel for moisture removal. The impinger
was then connected by an umbilical cord to the pump, dry gas meter, and calibrated orifice
(control box). The nozzie inlet was located at a single point at the center of the 6-inch diameter
duct. The thermocouple and pitot tube were located 4 feet (8 duct diameters) downstream of
the sample port as suggested in U.S. EPA Method 1A. The sample collection period in all cases
was 15 minutes. The Method 5G sample coliection train is depicted in Figure 2-4.

Prior to the start and at the conclusion of each test run, a leak check of the system was
performed. Following each test run the nozzle, probe and filter assembly of the sample train
(front half) were removed and taken to the recovery area in thé control room of the coke battery.
The samples were then recovered as detalled in Method 5G. Front half rinses were conducted
using methylene chloride (dichloromethane) solvent and were sealed in labeled 250 mi amber
glass sample bottles. Filters were recovered in aluminum foil lined plastic petri dishes, labeled
and sealed with tape.

2.2.6 PS-1 Collection System

Because of the concern that insufficient sample mass would be collected by Method 5G, a
modified PS-1 sampler was used in an evaluation of it as an alternative sample collection
method. During the method validation study, the modified PS-1 sampler was used to collect
samples simultaneousiy with the Method 5G sampie collection train. The PS-1 sampler has the
ability to collect approximately 8 times the sample volume as the Method 5G train and could
therefore provide a much lower method detection limit for BSO.
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The PS-1 sampler is typically used to collect semi-volatile organic compounds in ambient air.
For this program, however, the sampler was modified to collect sampies from the coke oven
door exhaust gas stream. A schematic of the modified PS-1 sampler used during the validation
study is shown in Figure 2-5. The modified PS-1 employed both a glass fiber filter and
polyurethane foam (PUF) sorbent trap to collect both particulate and vapor phase BSO. As
stated in the ENSR May 1991 report "Draft Sampling Plan for Quantitative Coke Oven Door Leak
Measurements,” ENSR Document No. 0284-001-430(277), the PUF will collect any vapor phase
BSO not sufficiently trapped on the pre-filter. Vapor phase BSO may occur as a result of the
high filter face-velocity associated with the PS-1 samplers. The PS-1 sampler was equipped with
an on/off timer, flow venturi, magnehelic flow gauge, voltage variator and elapsed timer.

Exhaust gas from the capture system was drawn through a 1/2-inch nozzle and 1-inch diameter
tefion sample line to the particulate filter and back-up sorbent trap. The flowrate through the
sample collection system was approximately 200 liters per minute. The sampler was calibrated
prior to field use using an NIST traceable calibration orifice. Prior to sampling, the clean, pre-
weighed filter and PUF sorbent trap were loaded into the sample head and the system was leak
checked. The sampler flowrate was recorded before, during, and after the sampie run.
Following sample collection the elapsed time was noted, the system was leak checked once '
more, and the sample was recovered by removing the filter and PUF sorbent and returning them .
to their original containers. S

2.2.7 Flame lonization Detector (FID)

The sampling plan for the coke door leak measurement study includes use of a Foxboro
OVA-128 organic vapor analyzer to provide additional assurance that the collection system had
reached a state of equifibrium before sample collection began. During the initial test run the
OVA-128 was used within the sampling duct to monitor total hydrocarbons. However, the OVA
responded slowly and exhibited slow recovery when removed from the exhaust duct. This was
probably due to semivolatile organic compounds present in the gas stream which were not
ionized efficiently by the FID and which poisoned the detector. In consideration of the OVA,
ENSR ceased using this analyzer to eliminate further potential for damage. In order to assure
equilibrium in the system before sampling, the blower was allowed to run for approximately
5 minutes prior to sampling. A visual check of the smoke exiting the blower indicated that
equilibrium was most likely reached within 10-30 seconds after starting the blower.
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228 Collection of Background Samples

Background samples for BSO determination were collected during each sampling run along the
coke oven bench adjacent to the shroud inlet. Background samples were collected for nine (S)
of tweive (12) runs. Samples were collected for periods of 4 hours to 7 hours according to
NIOSH Method 5023 using personal monitoring pumps operating at about 3 ipm and PTFE filter
membranes in a pre-loaded plastic fiiter holder. The extended background sample collection
time was required to collect sufficient sample mass for laboratory analysis.

2.2.9 Routine Field Operations

The following opérations were routinely completed for each sample collected during the method
validation program:

~ Identify the door to be tested and classify the leak.
Install the shroud and connect the sample collection system.
Set up and leak check the sampling system and begin the test run.
Collect emissions samples for 15 minutes.
At the conclusion of the run, roll up the shroud and classify the leak.
Conduct a final leak check and recover the samples.

o meLN

2.3 Sample Analysis Procedures
2.3.1  Analysis of Method 5G Samples

The front half washings of the probe and nozzle, as well as the two filters from each run, were
analyzed separately for both particulate and BSO loading. The gravimetric analyses of the
samples for particulates were conducted in accordance with the procedure detailed in U.S. EPA
Method 5G. For each sample run, the dichloromethane washes were transferred to tared
beakers and dried at ambient temperature and pressure in a laboratory ventilation hood. After
removal of the dichloromethane, the residue was resuspended in benzene and then aliowed to
dry in a desiccator containing Drierite absorbent. The weight of the resultant residue was then
determined by weighing the beaker on a Mettler balance and subtracting the original tare weight.
A benzene blank was also prepared in the same manner and weighed to obtain the value of any
weight gain which was atiributable to the quantity of benzene used.
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The glass fiber filters associated with each run were removed from their containers and also
allowed to dry in a desiccator over Drierite. The filters were then weighed using a Mettler
balance. The filter tare weight of each filter was subtracted from the final filter weight to obtain
the mass of particulate collected.

Following the determination of particulate concentration, the front and backup filters along with
the corresponding probe wash residue for each sample were analyzed separately, and
subsequently were subjected to Soxhlet extraction for 16 hours in benzene. It should be noted
that Method 5G does not specify a procedure for establishing probe rinse blank BSO
concentrations. The insoluble phase from each sample set was then filtered from the benzene
solution and the extract was decanted into a tared, 350 ml beaker. The beakers were then
placed in a laboratory hood to dry overnight at ambient temperature and pressure. After removal '
of the benzene in the hood, the beakers were placed in a desiccator over Drierite and weighed
using a Mettler batance. The net weight gain of each beaker represented the total BSO content
of each sample.

2.3.2 Analysis of PS-1 Samples

The analysis of the PS-1 fiters and PUF cartridges were conducted following the same
procedures described above for the Method 5G samptes. The sample filters were equilibrated
for 24 hours in a desiccator over Drierite and weighed using a Mettler balance. Following the
determination of total particulates for each sampie, the fitters and several of the PUF traps were
extracted separately by Soxhlet using benzene. The benzene extracts were then placed into
tared beakers and allowed to dry under a laboratory hood. After the removal of the benzene
under the hood, the beakers were placed into a desiccator containing Drierite for 24 hours. The
beakers were then weighed and the net weight gain of each beaker represented the total BSO
content for each portion of the sample. A benzene biank was also collected and dried down in
order to determine the contribution of the benzene to the total BSO in each sample.

2.3.3 Analysis of Background Sampies

The analysis of the NIOSH Method 5023 filters was identical to that for the Method 5G filters.
The sample filters were equilibrated for 24 hours in a desiccator over Drierite and weighed using
a Mettler balance. Following the determination of total particulates for each sample, the filters
were extracted separately by Soxhlet using benzene. The benzene extracts were then placed
into tared beakers and allowed to dry under a laboratory hood. After the removal of the benzene
under the hood, the beakers were placed into a desiccator containing Drierite for 24 hours. The
beakers were then weighed and the net weight gain of each beaker represented the total BSO
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content for each portion of the sample. A benzene blank was also coliected and dried down in
order to determine the contribution of the benzene to the total BSO in each sample.
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3.0 QUALITY ASSURANCE AND QUALITY CONTROL

3.1 Overview

All sampling activities and analytical measurements performed over the course of this program
were supported by quality assurance/quality control measures. Specific procedures to ensure
accurate, representative and complete data were implemented at every phase of the program.
As discussed in detail below, the quality assurance methods included the foliowing elements:
the use of calibrated sampling equipment, sample custody documented at all times, with
transfers done under Chain-of-Custody procedures. Analytical laboratory quality control
measures included the use of certified laboratory standards as well as the analyses of method
blanks, field bias blanks and reagent blanks. Laboratory analyses followed U.S. EPA methods
where appropriate; NIOSH methods or other validated methods were used where U.S. EPA
protocol was not applicable to the sample matrix or analytical requirement.

3.2 Sample Collection

3.21 Shroud Performance

To ensure that the shroud performed properly (i.e., functioned under negative pressure) during
the study, a magnehelic gauge was attached to the metal hood at the top of the shroud.
Throughout the sampling effort the magnehelic indicated a reading of approximately -0.5 inches
of water (-12.7 mm water). The goal of maintaining the shroud at a slight negative pressure was
to ensure that the shroud achieved quantitative collection of door leak emissions, and to
minimize biasing of the coke oven door emissions towards higher emission rates by actually
pulling and creating additional leaks. Thus, maintaining the shroud at a siightly negative
pressure was a compromise in achieving quantitative capture of the door leak emissions and
minimizing the undesirable enhancement effect on the door leak mass emission rates.

3.2.2 Source Sampling Equipment

Quality assurance begins with the calibration of the sampling equipment. The sampling
equipment used for the Method 5G was calibrated by ENSR before shipping and recalibrated on
return to ensure that the flow rates had not changed. The sampiing equipment was calibrated
according to U.S. EPA procedures specified in 40 CFR 60, Appendix A; and Methods 1-5G;
ENSR Standard Operating Procedures; and manufacturing specifications. Calibration sheet
results are provided in Appendix A.
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3.2.21 Dry Gas Meter and Orifice Meter/U.S. EPA Method §

The dry gas meter for the Method 5G sampling train was calibrated against a wet test meter
which had been calibrated against a spirometer. The orifice meter in the particulate train meter
control box was calibrated against a wet test meter and checked against the dry gas meter to
which it was attached. These results are provided in Appendix A.

3.2.2.2 Sampling Nozzle

Each nozzle was measured with a micrometer on site prior to testing. The internal diameter of
each sampling nozzle was measured to 0.001 inches along three points of the circumierence
with a dial vernier caliper. The three measurements were then averaged and recorded.

3.2.2.3 Thermocouple

The K-type thermocouples in the meter control box and impinged umbilical connector as well
as the one attached to the probe were calibrated against ASTM mercury in glass thermometers
at two temperature points. The first point was in an ice bath and the second in boiling water,
These results are aiso provided in Appendix A.

3.2.2.4 Pitot Tubes

The “S* type stainless stee! pitot tubes were designed to meet geometric configurations as
defined in U.S. EPA Method 2.

3.2.2.5 PS-1 Samplers

Samplers were calibrated prior to each sampling session (ENSR SOP No. 2622-021) and
checked following the completion of each session. Initial and final flowrate calibrations must
have been within +10% of each other for the sampie to be considered valid.

The flowrate calibration standard was an orifice that connected to the inlet of each sample
cartridge, in place of the filter and sorbent trap. The orifice was NIST-traceably calibrated against
a Rootsmeter. All calibration measurements were standardized to 760 mm Mg and 25°C.
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3.3 Analytical Instrumentation
3.3.1 Balance

The analytical balance was calibrated against Class M weights manufactured by the Mettler
Corporation. The balance was also checked daily against a set of NIST traceable Class S
weights. :

3.4 Particulate and BSO Analysis

All filters used in the Method 5G train or PS-1 sample were properly conditioned before and after
each sample run in a constant environment room to determine tares. All coliected filters were
conditioned in the dark prior to weighing. All the samples were collected on Method SG samples
trains or PS-1 samplers calibrated as previously described. Chain-of-custody procedures were
utilized for each washing, and filter catch set for each test run. Field data sheets were
maintained to documént all test runs. One blank filter which had gone through all conditioning
and weighing steps was analyzed for particulate and BSO net change. Blank samples of
benzene which had gone through all extraction, conditioning and weighing steps were analyzed
for residue blank BSO weights (Table 3-1). These blank values were used to correct both
particulate and BSO residue sample values.

3.4.1 Studies on Filter Mass Quantitation Limits and PUF BSO Blank Levels

The primary objective of the method validation program was to optimize existing sampling and
analysis methods for particulate and BSO determination such that they could reliably measure
these contaminants in the range expected for the broad range of VEO leak classes found for
coke oven doors. To this end two studies were undertaken. One of the studies was to
determine the minimum weight that could be read reliably on a Mettler balance during the filter
processing of Method 5G filters. The second study involved the backhali analysis of the PUF
sorbent from the alternate PS-1 sampling system. The purpose of this study was to determine
whether the benzene-soluble impurities in the PUF would have an unacceptable impact on
deterrmining the backhalf BSO fraction collected during the sarmnpling program.

3.4.1.1 Determination of the Method 5G Filter Quantitation Limits
For the filter quantitation limit study, ten filters were preconditioned in a desiccator for 24 hours

and then weighed to a constant weight. The filters were then assembled in Method 5G filter
holders and allowed to stay in the holders for 8 hours, The filters were subsequently recovered
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TABLE 3-1

Benzene Blank Results

aﬁk-:

MB4074X 250 0.0004 0.0016
MB4078X 225 0.0002 0.0009
MB4081X 750 0.0013 0.0017
MB4084X | 25 0.0000 0.0000

MB4047X 300 0.0013 0.0043




from the filter holders and reconditioned for 24 hours in a desiccator and again weighed to a
constant weight. The change in filter weights was then determined.

From this study it was determined that the net change in filter weight from handling was less than
1 mg, with a mean of 0.48 mg (Table 3-2). Taking this weight change into consideration, the
minimum weight change that could be accurately determined was to be 3 times this change, or
approximately 1.5 mg.

3.4.1.2 PUF BSO Preconditioning Study

in this study, the ENSR AnalytiKkEM laboratory in Houston, TX, was supplied with 6 PUFs
obtained from a single manufacturer. Each of the PUF plugs was cut from 4'x4’x3" stock
.supplied to ENSR from a commercial vendor, The PUFs had not been subject to any
pretreatment prior to shipment. The primary purpose of this study was to determine whether the
PUF contained significant levels of BSO contaminants that would be released during the benzene
extraction and, thus, provide biased BSO results for the PS-1 sampling approach.

Each of the 6 tested PUFs were Soxhlet extracted in benzene for 16 hours. The extracts were
then taken down at room temperature and the residues weighted after being desiccated for
24 hours to a constant weight. Three of the PUFs were subsequently re-extracted by Soxhlet
extraction for 16 hours in benzene to determine if the residue from the original extraction was
due to impurities in the PUF or due to breakdown of the PUF during the benzene extraction
process. This additional extraction study woulid also evaluate the importance of a pre-extraction
step prior to using the PUFs for BSO sample collection.

The results from this study showed that approximately 30 mg of residue was present after the
initial benzene extraction (Table 3-3). Thus, pre-extraction of the PUF is required for use in the
present study. The re-extracted PUF had a residue weight of between 2-6 mg. These results
suggest that if the PUF is pre-extracted prior to its initial use, it still may cause backhalf BSO
residue problems for the low VEO leak classes, if the PS-1 samplers are selected for use in the
present study. '

3.5 Background Samples

Due to the nature of the sampling environment during this study, ambient background samples
were taken to determine ambient concentrations of both particulate and BSO. The sampling
approach adopted for the validation study required the use of a capture device in front of the
coke oven doors that is similar to a dilution tunnel. The dilution air for the capture device was
the ambient air in the vicinity of the coke oven doors. For small door leaks, where the mass
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TABLE 3-2

Determination of Filter Weight Changes (in g)

_tten
1 0.5982 0.5991 0.0009
2 0.6028 0.6037 0.0009
3 0.6017 0.6026 0.0008
4 0.6018 0.6023 0.0005
5 0.5990 0.5993 0.0003
6 0.6019 0.6018 -0.0001
7 0.6027 0.6030 0.0003
8 0.6026 -~ 0.6025 -0.0001
9 0.6110 0.6114 0.0004
10 0.6081 0.6089 0.0008
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TABLE 3-3

Determination of BSO in PUFs (in mg)

1 30.0 6.6
2 34.2 2.5
3 29.9 2.9
4 31.3
5 29.2
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contribution from the doors would be low, the ambient concentration of particulates or BSO may
have a significant impact on the mass emission rate estimates. On the other hand, when
determining the mass emission rates from large coke oven door leaks, ambient concentrations
of BSO may have insignificant impact on the mass emission rate estimates.

Ambient samples were collected on the bench adjacent to the shroud opening during some
sample runs (9 of 12 runs) using NIOSH Method 5023 (Coal Tar Pitch Volatiles). These samples
were analyzed in a similar manner as the Method 5G samples. However, due to the small
sample volumes of the NIOSH Method 5023, background sample duration lasted between four
(4) and six {6) hours, and thus did not exactly correspond to coke oven door ieak sampling time
interval. Although no significant contribution of BSO were found in the background samples (i.e.,
BSO values were less than 2 mg/m® in all background samples collected (Table 3-4),
background sample coliection should correspond as closely as possible to the door leak tests.
Consequently, ENSR is recommending that the final test plan include use of a high volume
sampling procedure (45 ¢fm) for the determination of background BSO levels in the vicinity of
the target coke ovens. Such a sampling approach will provide more relevant background BSO
data for the specific source sampling time interval.

3.6 General Laboratory Procedures

Standard quality control procedures were followed for all analyses. Laboratory reagent blanks,
dupiicate sampies, and laboratory method blanks were analyzed concurrently with each set of
submitted samples. The laboratory prepared and analyzed one blank and one sample for the
set of samples received. The results of the quality control procedures were reviewed by the
~ laboratory quality control. The results were in compliance with the established analytical control
limits.

3.6.1 Method Bianks

Blanks processed through the sample preparation procedures to assess potential contamination
introduced in the laboratory were utilized for both analyses.

3.6.2 Field Blanks

Field blank filters and cartridges were prepared and shipped as actual field samples. Each field
blank was opened at the same time and in the same manner as one of the regular samples to
be used for sampling. Once sampling had begun, the field blank was repackaged and stored
on-site for the balance of the sampling session. When sampling was completed, the field blank
was again opened during recovery of the samples. The field blank was then sealed back in its
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TABLE 3-4
Background Sample BSO Concentrations

(a/sampie) |(6¢/min)|(miin)*
07-09-91 12 0.0008 3012 | 360 |1084.3 0.74
07-08-91 1 0.0006 2965 240 | 7116 0.84
07-09-91 17 0.0009 2994 180 | 538.9 1.67
07-10-91 18 0.0008 2982 480 (1431.4 0.56
07-10-91 16 0.0008 3010 240 ] 722.4 1.11
07-10-91 19 0.0013 3052 360 | 1098.7 1.18
07-11-N1 14 0.0008 3953 405 (1601.0 0.50
07-11-91 2 0.0007 2916 240 | 699.8 1.00
07-11-91 11 0.0007 3052 360 | 1098.7 0.64

* Solvent blank corrected




sample container at the same time as the sample cartridges, labeled, and returned to the sample
cooler and then to the lab for analysis.

3.7 Documentation and Chain of Custody

To assure high quality data, requirements for the field effort included the use of standardized
forms to insure completeness and consistency of documentation. Records of field
measurements were maintained by the field supervisor. Appendix B contains calibration forms
and field data sheets used during this project. Samples were transported to ENSR's Wilmington,
MA iaboratory by ENSR personnel or common carrier. Upon receipt at the laboratory, the
samples were logged into the laboratory book and given an identification number and stored in
a secure area until analyzed. Secured samples were sent to ENSR's Houston, TX, laboratory
under the same strict chain-of-custody procedures for BSO analyses. Any time a sample was
removed from the laboratory repository, the identification of personnel handling it was logged
into the chain-of-custody book.

3.8 Field Data Reduction

The data collected in the field were recorded on the appropriate field data sheets, in the fieid
. logbook, and/or both were reviewed by at least two field sampling team members. Errors or
discrepancies were noted in the field logbook. All data and calculations were checked by the
project field coordinator or designee and were signed to indicate that the data has been reviewed
and approved.

3.9 Laboratory Data Reduction

Analytical results were reduced to the concentration units specified in the respective Analytical
Procedures using the equations given in the ENSR Procedure. All calculations were recorded
in the laboratory notebock, and were checked and signed by the project laboratory coordinator
or designee to indicate that the calculations and data had been approved and reviewed. All
appropriate blank corrections were applied to data before it was released from the laboratory.
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4.0 RESULTS

41 Shroud Performance

Based upon field use, the ENSR shroud and capture system design for this program appears
to have proven successiul in capturing gas emissions from the coke oven door and directing the
gases to the sampling systems. The curtain itself was easily installed, proved to be durable, and
could be tightly fastened to the buckstays in a short period of time. There was no visible
evidence of condensation of organics on the curtain itself throughout the validation 1est period
and the deposition of materials on the removable section of ductwork proved to be negligible.
The only location which did not always appear to be leak tight was where the hood of.the
capture system attached to the top of the buckstays. Here, heavy build up of debris and tar
created an unsven surface which was difficult to seal. Although cleaning of these areas before
installing the hood was attempted, it proved to be extremely difficult. The sheet metal hood
could not conform to the resulting irregularities and, as a result, spaces of up to 1 1/2 inches
were visible during some sampling runs. (t did not appear, however, that there were any losses
of coke oven door emissions from these spaces. No visible smoke was noticed to be exiting
those spaces during any of the tests, and the measured static pressure in the shroud was
negative. On the contrary, fugitive emissions from the top of the battery may have been
transferred into these spéces causing the collected samples to over present the emission rate
estimates for the specific VEO leak class. Thus, for some sample data presented in this report,
the mass emission rates' may be overstated.

Two possible solutions to this problem are presented. First, the area at the top of the buckstays
could be cleaned prior to the test program. ENSR will request that the target coke plants
attempt to remove as much debris as possible from the selected coke batteries, particularly near
the top of the buckstays, prior to our initiation of the source testing program at these facilities.
Second, the hood could be outfitted with a flexible and thermailly stabte material along its edge
to accommodate slightly irregular surfaces. ENSR is attempting to identify a material that can
be attached to the sheet metal and which would eliminate this problem. ENSR is also
recommending the use of smoke sticks, prior to the initiation of sampling collection from the
shroud, as a qualitative indicator that leakage into shroud is not a factor in the mass loading for
a specific sample run.

installation and removal times for the shroud proved adequate (i.e., both installation and take
down could each be achieved in about 10 minutes) but access to the tested oven doors was
sometimes limited by the heavy machinery (pusher car, larry car, etc.) in use at the battery and
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the coke pushing schedule. The use of a man-lift to access the oven doors proved to be
extremely useful in the setup and take down of the shroud. The blower, ductwork and flexible
hose all proved to be easily transportable and easy to set up in a short period of time.

As discussed earlier in this report, maintaining the shroud at a slightly negative pressure (-0.5
inches of water or -12.7 mm water) was necessary to insure that quantitative capture of door leak
emissions took place during sample collection. However, maintaining the shroud under slight
negative pressure has the potential disadvantage of enhancing the mass emission rates from the
target coke oven doors. internal oven pressures are a function of the time into the coking cycle.
Early in the coking cycle, oven pressures vary from +250 mm water to about +50 mm water
over the first hour of the cycle, and typically lie between +8 mm water and +12 mm water for
much of the remaining coking cycle. The additional pressure differential present after the first
hour of the coking cycle, due to the slightly negative pressures within the shroud, may have
biased specific samples collected by ENSR as a result of the potential doubling of the pressure
drop between the oven in interior.and the shroud interior. Thus, although the maintenance of
a slightly negative pressure within the shroud system is necessary to insure the complete capture
of emissions during the sampie collection program, this may lead to the overestimation of the
BSO mass emission rates. ENSR plans on evaluating the performance of the shroud at about
-0.25 inches of water in an attempt to further minimize the overestimation of the BSO mass
emission rates.

4.2 OVA Performance

As discussed in Section 2.0, the OVA proved to be inappropriate for determining steady-state
operation of the capture system. The instrument responded slowly and would not return to
normal operation following sampling. This was probably due to the presence of semivotatile
organics in the gas stream. Although the OVA may not be the appropriate instrument to
determine steady state operations, visible observations of the blower exhaust indicate that
equilibrium is reached almost immediately after the blower is turned on. To ensure equilibrium,
the blower is allowed to run at least 5 minutes prior to sample collection.

4.3 Method 5G Performance

A significant fraction of the collected sample mass for all measurements was associated with the
Method 5G probe rinse. In fact, for five (5) of twelve (12) sample runs all of the collected BSO
mass was associated with the probe rinse after correction for solvent and filter blank BSO levels.
ENSR had not anticipated that the probe rinse would account for a majority of the BSO mass
collected for these samples. Although ENSR did determine solvent BSO blank levels, quality
assurance studies on probe rinse blanks were inadequate. ENSR intends on conducting
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additional quality assurance studies to address this issue. In addition, ENSR is proposing that
a comparison study be conducted using Method 5G with a heated (248°F) and an unheated
probe 1o reduce or eliminate the fraction of BSO mass collected on the probe, as compared with
the filters.

Because of the probe rinse blank issue, it is difficult to provide final judgement on the use of
Method 5G for the present application. Although Method 5G did allow for the collection of
measurable BSO mass for probe rinses for all runs, after including blank corrected filter BSO
mass, only nine of twelve sampling runs produce quantitative (Ib/hr) results. in spite of this,
ENSR believes that Method 5G will prove satisfactory for the present application after additional
quality assurance studies are completed and a meodification of the collection approach to
increase the sampie volume collected is executed.

Because of the amount of coking debris on the outside of the ovens, ENSR is recommaending
that Method 5G sampling train blanks be used to determine BSO emission rates for heated, but
empty coke ovens. This effort will assist in properly allocating the mass emissions to door leaks,
as opposed to coke debris around the batteries.

Total particulate results from the study are shown by sampling run number in Table 4-1, the BSO
results are shown by sampling run number in Table 4-2. All BSQO data shown in Table 4-2 have
been corrected for solvent and/or field (filter) blanks, but not for BSG background levels in the
vicinity of the battery. When the filter blank data exceeded the BSO mass values for a field
sample, a negative value was the result, The filter blank value used for the method validation
study was sufficiently high to result in a number of negative values, particularly for VEO classes 0
and 0.5. Additional filter blanking procedures and filter blank BSO quality assurance
measurements will be required to resolve this issue.

As discussed above, total mass emission rates for each run were developed by including all
negative filter BSO mass values with the probe rinse BSO mass results. This data reporting
approach emphasizes the overall uncertainties associated with the initial round of sampling
conducted under the present method validation study. Thus, when reviewing the method
validation study results, the mass emission rates for the VEO classes of 0 and 0.5 should be
viewed as having a large degree of uncertainty due to the fairly high filter blank BSO level. No
BSO breakthrough to the back-half filter was found during the method validation study.
Background BSO results were extremely low (less than 2 mg/m® and, thus, did not influence
the mass measurements presented here. A comparison of the Method 5G particulate and BSO
results in Ibs/hr is shown in Figure 4-1. The percent of BSO in the collected pariculate ranged
from 24% to 85% for samples with measurable filter BSO levels. Although the number of data
points in the present study are limited, there appears to be a direct relationship between a higher

0284-001-350{322) 4.3 12/ 8/91 (Mon) 2:29pm




S0 £200'0~| 9%¢ 0100'0-1 1000°0—-| OPO'SI 0Lo0'0- et00'0 ¥865°0 €£909°0 82190 cS19°0 ¢l
00 00L0°0 14174 L¥00°0 £000°0 LIETYI ¥¥00°0 £E£00°0 vLIDO 9L19°0 9190 £919°0 19}
&0 0¥10°0 Sve 29000 $¥000°0 SlS'vi £900°0 $$00°0 2029'0 20290 19190 2ri90 ot
0l 00100 +14 L¥00°0 £000°0 0i8'1 S¥00°0 08000 96¢9'0 85¢9°0 18290 05290 6
0t 81020 ¥G2 22600 0900'0 ¥90°GL S060°0 20100 61190 0KLL90 44890 £809°0 8
oy 06450 1211 6+9¢'0 ¢LL00 2ee'sl £192'0 LLLOO 2019'0 50190 L8580 8090 ya
ot 0£€0°0 gs¢ 6v10°0 0L000 LIE'SI 8¥L0'0 88000 ¥609°0 £809°0 ¥ic90 §919°0 9
S0 9820°0 évec ¥E10°0 60000 114 41" ¥ELO'O 98000 2129’0 01290 9S€9'0 0LEY'D S
o'l g8E0’0 S9¢ 1210°0 L0000 095°S1 cl100 9£00°0 yrEQD I+¥€9°0 L6E9Q 8629°0 b 4
0c £821°0. W4 ¢ss00 9€00°0 ¢s6'Sl LLS0°0 €010°0 6¥19°0 9c190 0¥99°0 G91L9'0 £
0t S8LL'0 ¥4 66+0°0 2e00'0 o8y’ £€S0°0 ¥£00°0 22190 ¢S19°0 €990 8€09°0 Z
0t 2480°0 648 29€0°0 #2000 9vL'9l 86€0°0 ¢e00'0 09190 09190 06v9°0 2190 i
AioBaien Ousq) | (wyosp) | (ospnB) | (jospsb) Gosp) | (eidwes/B) [ (swesb) | (sweib) (sweib) (sweiB) | (sweib) | #uny
yea aley | @leimol] ouop “ouod OWNJOA ujes) TMOSUH | WM BN | TTM IS | TIM J9NId | CIM J91d
uoissiwg| wasAs sjdwesg wbiom JEeH ¥oeq ¥oeg o1 o4
o4 jeuly remn Jeuy feni)

sejey uoissiwg ajenaINed H-S PoylBn

I-# 318V1




TABLE 4-2
Method 5-G BSO Emission Rates

Front Back |Front Half Total
Filter Filter Rinse Weight Sample System [Emission
BSO BSO BSO Gain Volume Conc. Flowrate | Rate Leak
Run # | (grams*) | (grams*) | (grams*) | {g/sample*)| (dscf) (g/dscf) | (dsctm) | (Ibs/hr) Category
1 0.0237 | -0.0044 0.0032 0.0225 16.746 0.0013 279 0.0496 3.0
2 0.0396 |-0.0042 0.0034 0.0388 16.486 0.0024 277 0.0862 3.0
3 0.0431 -0.0047 0.0103 0.0487 15.952 0.0031 271 0.1094 2.0
4 0.0052 |-0.0044 0.0036 0.0044 15.550 0.0003 265 0.0099 1.0
5 -0.0007 | -0.0041 0.0086 0.0038 15.445 0.0002 249 0.0081 0.5
6 -0.0008 | -0.0044 0.0088 0.0036 15.317 0.0002 258 0.0080 1.0
7 0.2118 [ -0.0039 0.0111 0.2190 15.222 0.0144 255 0.4853 4.0
8 0.0673 | -0.0041 0.0102 0.0734 15.064 0.0049 254 | 0.1637 3.0
9 -0.0026 | -0.0045 0.0060 -0.0011 14.870 | -0.0001 250 |-0.0024 1.0
10 =-0.0025 -0.0043 0.0044 -0.0024 14.575 -0.0002 245 | -0.0053 0.5
11 =0.0031 -0.0042 0.0033 -0.0040 14.317 | -0.0003 245 | -0.0091 0.0
12 0.0010. | -0.0035 0.0043 0.0018 15.040 0.0001 256 0.0041 0.5

* (Solvent blank and field blank corrected.)




Emisslon Rate (Ibs/hr)

5-G 5-G
particulate | BSO Leak
Run # | (Ibs/hr) (lbs/hr) |Category
1 0.088 0.050 3
2 0.119 0.086 3
3 0.128 0.109 2
4 0.039 0.010 1
5 0.029 0.008 1/2
6 0.033 0.008 1
7 0.579 0.485 4
8 0.202 0.164 3
9 0.016 {-0.002 1
10 0.014 | -0.005 112
1 0.010 |-0.009 0
12 -0.002 0.004 1/2
0.6
0.5 1
0.4
0.3
0.2
N % %
0 E;lﬁn E71vq [;1vn 71 VA ram )
-0.1 T 1 T T T T T T T T T
1 2 K 4 5 6 7 8 9 10 11 12
Run No.
7] Pariculate N BSO
FIGURE 4-1

Comparison of the Method 5G Particulate and BSO Results




percent BSO and the relative VEO classification. Mean particulate and BSO emission rates
(Ibs/hr) are shown by VEO leak ciassification in Figure 4-2. Although the number of data points
for each VEO classification is small, there is a consistent emission rate trend downward from leak
class 4 to 0. Also, as both Figures 4-1 and 4-2 reveal, there appears to be some overlap
associated with the BSO mass emission rates between a number of the VEQ leak classes.
These data indicate that the collection of larger sample volumes will be necessary to obtain
sufficient sample quantities, particularly at the 0 and 0.5 VEO leak classes.

4.4 PS-1 Performance

Although the PS-1 samplers performed well during the field portion of the study, quality control
experiments conducted prior to the method validation study indicated that the PUFs had
relatively high BSO blank levels, even after two consecutive, 16 hour Soxhlet extractions. Thus,
due to extensive clean-up requirements, the PUF adsorbent was not ideal for the present
application. Total particulate results from the study are shown by sampling run number in
Table 4-3, the BSO results are shown by sampling run number in Table 4-4. All BSO data shown
in Table 4-4 have been corrected for soivent and field (filter and PUF) blanks, but not for BSO
background levels in the vicinity of the battery. Only 4 PUFs (Runs 3, 7, 8, and 9) were analyzed
for BSO, due to the better performance of the Method 5G sampling train. A comparison of the
PS-1 and Method 5G BSO resuits in ibs/hr is shown in Figure 4-3. Although the PS-1 and
Method 5G trends are consistent across VEO classes, the two sampling methods do not appear
to provide equivalent results. These differences are partially due to lack of PUF extraction for 8
of the samples; however, other factors also could influence these differences. For example,
Method 5G facilitates isokinetic sampling, while this cannot be accomplished with the PS-1.
Also, no solvent rinsate was collected from the teflon sampile line for the PS-1 samplers. Based
on our experience with the Method 5G probe rinse, it is likely that sample losses to the tefion
sample line occurred during the validation study. Thus, the PS-1 sampler could be modified to
collect larger samples of BSO mass; however, additional effort would be required to identify a
suitable alternative back-half material to substitute for PUF and additional quality assurance steps
are required to establish teflon sampling line BSO rinsate blank levels.
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emission rate (lbs/hr)

Method 5-G Method 5-G
ave. particulate ave. BSO
leak emission rate |emission rate
category Ibs/hr Ibs/hr
0 0.010 -0.009
0.5 0.013 0.002
1 0.027 0.005
2 0.128 0.109
3 0.136 - 0.100
4 0.579 0.485

0.6

0.5

0.4 —

0.3

0.2

leak category
O Parficulaies A BSO

FIGURE 4-2

Mean Particulate and BSO Emission Rates
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PS-1 BSO Emission Rates

TABLE 44

Total Sample System |Emission

BSO Volume | Conc. Conc. Fiowrate | Rate Leak
Run #| {g/sample*)| (std m3) | (o/m3) | (g/dscf) {dscfm) | (Ibs/hr) | Category

1 0.0964 3.105 |0.0310 0.0009 279 0.0324 3.0
2 0.3291 2925 |0.1125 0.0032 277 0.1167 3.0
3 0.1899 2.940 |0.0646 0.0018 27 0.0656 2.0
4 0.0692 3.165 [0.0219 0.0006 - | 265 0.0217 1.0
5 0.0195 3.225 |0.0060 0.0002 249 0.0056 0.5
6 0.0192 3.270 | 0.0059 0.0002 258 0.0057 1.0
7 0.4834 2.325 |0.2079 0.0059 255 0.1986 4.0
8 0.3301 2730 0.1209 0.0034 254 0.1150 3.0
9 0.0093 3.300 |0.0028 0.0001 250 0.0026 1.0
10 0.0065 3.165 |0.0021 0.0001 245 0.0019 0.5
11 0.0070 3.285 |0.0021 0.0001 245 0.0020 0.0
12 0.0114 3.285 |0.0035 0.0001 256 0.0033 0.5

* (Solvent blank and field blank corrected)




emisslen rale (Ibs/hr)

Modified PS-1 | Method 5-G
ave. BSO ave. BSO
leak emission rate [emission rate
category Ibs/hr Ibs/hr
0 0.002 -0.009
0.5 0.004 0.002
1 0.010 0.005
2 0.066 0.109
3 0.088 0.100
4 0.199 0.485

0.5

0.4

0.3 —

=-0.1 T T T T T T T
0 w2 1 2 3 4
leak category
m] Modified PS~1 A Method 5=G
FIGURE 4-3

Comparison of the PS-1 and Method 5G BSO Results




5.0 CONCLUSIONS AND RECOMMENDATIONS

Overall, ENSR views the method validation study as a success. We were able to resolve most
of the key technical issues which focus directly on the feasibility of coliecting mass emission data
from individual leaking coke oven doors. However, as is common when new and untried testing
procedures are attempted for a specific application, additional and unforeseen quality assurance
issues must be resolved prior to the complete validation of the measurement method. The
following discussion summarizes ENSR’s important findings from completing the method
validation study and includes recommended quality assurance procedures that should be
completed to properly validate the proposed enclosure and testing procedures.

The method validation study indicated that the ENSR-designed flexible curtain shroud could be
installed rapidly {10 minutes) once a candidate coke oven door is identified. The procedure used
by ENSR to attach the shroud to the buckstays, combined with a flow rate of 250 dscim,
eliminated any losses from the collection system (i.e., the collection efficiency of the shroud was
quantitative). in ENSR’s draft sampling plan, there was some discussion concerning the need
to vary the flow rate through the collection system by using an adjustable blower. Results from
the method validation study indicate that at the constant flow rate of 250 dscim, quantitative
results can be obtained throughout the range of VEO door leak classification.

A major concern regarding the ENSR sampling procedure was whether the VEO classification
would change over the sample collection period of 15 minutes. For 10 of 12 runs there was no
change in VEO classification before and after shroud setup, sampling and shroud takedown.
The runs where the VEQ classification changed were on doors that fluctuated between the VEO
classification of 0.5 and 1.0. Thus, the use of the VEO class of 0.5 may add some uncertainty
to the mass emission-VEO correlation at the lower portion of the door leak classification range.
To resolve some of the uncertainty between the 0.5 and 1 VEOQ leak classes, ENSR is
recommending that during our field sampling effort we attempt to collect approximately twice as
many samples at these VEO leak classes than at the higher (i.e., 3 and 4} VEO leak classes.

The short sampling duration recommended by ENSR posed a potential quantitation limit problem
with the use of Method 5G. ENSR had previously estimated that the total particulate Method 5G
quantitation limit would be in the range of 2 mg to 5 mg. Sufficient total particulate mass was
collected for virtually all runs, although at the lower VEO classes 0 and 0.5 the mass collected
was near the quantitation limit. Measurable quantities of BSO were found at most VEO door leak
classes. Correcting all samples collected for background BSO levels along the bench proved
unnecessary due to the low values found in the present study. However, to reduce the
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uncertainty of the mass emission rates at the 0 and 0.5 VEO leak classes, a larger sample
volume will be required.

As noted previously, the results from the method validation study indicate that a significant
fraction of the collected sample mass for all measurements is associated with the Method 5G .
probe rinse. After correcting for solvent and filter blank BSO levels, five (5) of twelve (12) sample
runs indicated that all of the collected BSO mass was associated with the probe rinse. ENSR
had not anticipated that the probe rinse would account for a majority of the BSO mass collected
for these samples. Because the majority of the BSO collected in the present effort was in the
probe rinse, the results presented in this report have a high degree of uncertainty until a
thorough probe rinse biank quality assurance study is compieted. Although ENSR did determine
solvent blank BSO levels, thorough quality assurance studies on probe rinse blanks were not
conducted. ENSR intends on conducting additional quality assurance studies to address this
issue. ENSR also is proposing that we attempt ta conduct a side-by-side study using Method 5G
with a heated probe (248°F as required in EPA Method 5) and an unheated probe to reduce or
eliminate the amount of BSO mass collected on the probe.

An unanticipated finding from the method validation study was that the Method 5G filter blank
BSO levels were fairly high. To reduce the importance of BSO filter blanks, ENSR will implement
three changes to the filter analysis quality assurance procedures. First, ali filters will be blanked
in the laboratory using a muffle furnace. This filter pretreatment procedure will reduce the
organic blank on the filters used in the study. Second, a filter blank study will be run on six (6)
filters that have been pretreated in the muffle furnace. Finally, ENSR will use the same glass fiber
filter material (Whatman EPM 2000, or equivalent) used in the PS-1 samples for the Method 5G
train, since our studies indicate that these filters are associated with a very iow BSQ blank level.
These filter handling changes will increase the sensitivity and precision of the overall sampling
and analytical procedures used in this study, resulting in iower BSO filter blanks.

Although the number of samples collected in the method validation study was small, as
expected, there appears to be some overlap between the BSO mass emission rates and low
VEO classes. The additional gquality assurance procedures outlined below, along with an
increase in the collected sample volume size will help resolve whether the cause of the mass
emission-VEQ class overlap is due to the overall imprecision of the capture, sampling and
analytical procedures used in this study, or an inherent result of the variability associated with
the mass emission-VEO classification relationship.

ENSR has reviewed the findings from the method validation study and conciudes that our original
approach as outlined in the draft sampling plan is fundamentally sound and is capable of
collecting representative BSO samples from leaking coke oven doors. However, a thorough

0284-001-350(322) 5-2 12/ 9/91 (Mon} 10:48am




analysis of the mass emission data collected can only be completed with sufficient oven data
from the coke ovens being evaluated. These data include pressure, time into the coking cycle
and any plant specific data that may influence the magnitude of coke oven door leaks.

ENSR is recommending that additional method validation studies be conducted prior to finalizing
the overall sampling plan. These additional efforts would include:

¢ Develop a coke oven information data sheet that would be completed by operators at
the target coke plants. The information will include, but not be limited to, data on oven
size, age, pressure and time into the coking cycle;

¢ Request that the target coke plant remove debris on the coke battery (particularly at the
top of the buckstays) that will be used to collect the door leak samples, prior to our
testing efforts on these batteries;

e Attempt to reduce the negative pressure within the shroud from approximately -0.5
inches of water to -0.25 inches of water,

¢ Identify and attach a suitable, heat-resistant material to the sheet metal portion of the
shroud to reduce the potential of leakage into the sample collection system. Smoke
sticks would be used as a qualitative indicator of the success of this shroud
modification;

¢ Conduct quality assurance studies on probe rinse BSO blank levels. This would be
accomplished by conducting rinsing of the probes with dichloromethane in triplicate and
analyzing the collected rinsate separately;

¢ Conduct a filter pretreatment procedure with a muffle furnace and run a filter blank
study, Switch Method 5G glass fiber filter vendors to take advantage of a lower BSO
blank level;

¢ Conduct a side-by-side comparison using Method 5G with a heated (248°F) and an
unheated probe to determine the amount of BSO mass collected on the probe. The
additional sampling effort will be conducted at the VEO classes 0.5, 1, and 2;

* Conduct a Method 5G field blank study by collecting three (3) sets of BSO samples
through the shroud on a heated, but empty coke oven; and
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e Use a high volume sampling procedure {45 cfm) for the determination of background
BSO levels in the vicinity of the target coke ovens. Such a sampling approach would
provide more relevant background BSQ data for the specific source sampling time
interval. '

ENSR also proposes to implement a modification to the sampling procedures used during the
first method validation study. Due to the sampling capacity of a standard Method 5G sampling
train, it was not possible to coliect iarger sample volumes during the required 15 minute sample
collection period. In order to address this issue, ENSR will attempt to increase the total collected
sample volumes by approximate 50% by modifying the Method 5G sampling train. This would
be accomplished by using two Method 5G sample pumps in parallel, replacing the zero 1o 10
inch water manometer in the control box with a zero to 20 inch manometer, and increasing the
nozzle diameter to allow isokinetic sampling to take place at a higher sample flow rate. The
resulting sample volume would allow the collection of greater BSO mass and should result in
increased precision and accuracy of the measurements, particularly at the lower VEO leak
classes.

Finally, although the total number of samples collected during the method validation study was
small and a number of quality assurance issues still need to be resolved, the results from this
effort support the idea that BSO mass emission rates from leaking coke oven doors are a
function of the severity of the VEO classification for each individual door. For example, in the
previous effort, ENSR found that there was approximately a 200-foid difference in the BSO mass
emission rates for a 0.5 VEO class leak as compared to a 4 VEO class leak. By compieting the
additional studies outlined above and by implementing the entire field sampling effort for the
present project, sufficient data may be generated to "validate" the BSO mass emission rate - VEO
classification correlation for coke oven door leaks.
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flowrote {cfm)’

AlSI] Blower Orifice Calibration

Date: June 25, 1991 Duct Dia: 6 inches
Bar Press: 762 mm Hg Pitot Coef: 0.99
Temp: 22.5degC Static Press: 1.5in. H20
mag gauge diff. volumetric | volumetric
reading press. | velocity flowrate flowrate
(in H20) (in H20)| (fpm) (cfm) (m3/min)
0.5 0.045 850 166.90 4,73
1.0 0.085 1170 229.73 6.51
1.5 0.125 1420 278.82 7.90
2.0 0.170 1660 325.94 9.23
2.5 0.220- 1880 369.14 10.45
3.0 0.265 2060 404.48 " 11.45
3.5 0.315 2250 441.79 12.51

460
440 —
420 9
400 —
380
360
340
320
300 -
280
260 -
240 N
220
200 -
180 -

160 T T T T T
0.5 1.0 1.5 2.0 2.5 3.0 35

mag gauge reading (in H20)

’




DRY GAS METER POST-TEST

Operator;_o/. (5 ”.‘/J o projpct_AZL Sz (Aceco )

Barometric pressure,Pb= 245.93in. Hg Date:_2-/F - 2/
Max. Vac._3 _ Ave. Deita H@_%.©_ Meter #:_S o/ kY
QOrifice | Volume| Volume Temperature
Press. | Wet Dry Wet | Dryin | Dryout | Dryave
Setting | Meter | Meter | Meter | Meter | Meter | Meater | Time
AH@ Vw vd Tw Tdi Tdo Td e Vac.
in. H20 ft3 ft3 F F F F min. * Hg Y AH@
4.0 10 lposs| 72( Z7/89123/2512228 | 949 | 3 39976129924
4. 10 w275 2/ 2] §212¢/ 72172425 1 g uv | 3 GE0R 119625
i, 0 0 bowwy) 27 isy/avlse/791829514.51 1 3 4703|9852
Average | 9583 |} 98Y
Wet Test Meter Calibration Coefficient = Pro—-test | Lao/ |/ g0é
% Deviation | /, & 75

Allowable Deviation = 5% of Pre-Test.

. Y = Accuracy coefficient of dry test
meter to wet test meter.

a H @ = Orifice pressure differential
}: for 0.75 CFM at 70 degrees F and

f;;‘w'*":f"h U’*%L_)(?HWQ 12a 72152 75-#.;..) ‘ID M‘L 29.92" Hg.

Maintenance Checklist
9
Vacuum system: Oil reservoir level __4 Knockout j _L Vacuum gage _4.
Leak check (no leak) 15 Hg
Quick connects: Clean _y_, Operational ./ Clear_/_;
Manometer: No leaks _.éFluid level _~, Clean /" ;

Fuses: 2.5 amp. Probe heater e , 7 amp. Pump _J(,. 10 amp. Heater _L;

Amphenol connector: Clean _Z, Tight _/_, Circuitry good_.é

All iterns must be ch d.

ENSR




R VUKRT AT MK CRUBRKATIUN UATR

(English Units)

Date = /f’/ja Meter Box Number 7o /J’%
Barometric Pressure, P, = A7 7F in. Hg Calibrated by ~f)M_M01€K (S
Orifice GAS VOLUME TEMPERATURES
Manometer | Wet Test Dry Gas Wet Test
Setting Metet Meter Meter inlet Outlet Average Time Y, AH@,
(aH), Vv,) V), ) i “a0) ta) o, in. H,0
in, H,0 f? “fe F F F F Min.
05 5 507 | 63 | 7.7 | 7.3 2.0 | /3:03 | Loos | 1 FET
10 s SioF | 63 | pro | 2do [ 276 | 948 {085 | 1732
20 10 (0256 | 63 | g5 | o0 | 5a.9 /370 |r007 | 1777
Avg. |y 00% | . 733
aH, 8H vo — VPl 4450 aH@, o D17 &M [, +460)0 |2
in. 36 '™ V(P + &H) (i_ + 460) TP (1, + 480) |V
H,0 1386 *
05 00368 |fooy A STI) S AL /867 Ok s2>) {7793
- 3F : =L, i 23
10 . 00737 joc.(-({‘ ')oﬁ-;,- 9?;)'3; {_13 r733 “‘Zﬁ;g)
9L - 2 N 390
20 0.147  /0¢7 Cosvel feiy 355 L9777 T;'%T\/c 337 T

* If there is only one thermometer on the dry gas meter, record the lemperature under t,

NOMENCLATURE:

<
]

Gas volume passing through the wet test meter, ft*

. Gas volume passing through the dry gas meter, i

= Temperature of the gas in the wet lest meter, *°F

Temperature of the inlet gas of the dry gas meter, °F
= Temperatura of the oudet gas of the dry gas meter, *F

= Average temperature of gas in dry gas meter, oblained by average td i and g o'F
Pressure diflerential across ofifice, in. H,O

| Ratio of accuracy of wet test mater to dry gas meter for each run; tolerance Y, = Y+0.02 Y.

Tolerance = AH@10.15 {recommended).

. 1.84+0.25 (recommended).

2064 99

= Barometric pressure, in. Hp

Time for each calibration run, min.

Average ratio of accuracy of wet test meter to dry gas meter for all six runs; tolerance Y, = Y+0.01 Y.
Orifice pressure diferential at each flow rate that gives 0.75 tt*min. of air at standard conditions for each calibration run, in, H,O;

Average ofifice pressure differential that gives 0.75 tmin. of air at standard conditions for afl six runs, in. H,0; Tolerance »




NOZZLE CALUBRATION

/‘
Date é//;' /7/ Calibrated By: _ /(M Mors 1S
Nozzie )
Identitication D, in. D,, in. D, in. AD, in. D, verace
Number
2A , 1S 28 1A . 00/ L 135
32A /8% T JEE 00/ IFF
4A + A5V 25U =X1/ , 000 50
SA 31¢ 31 L3/ .00 3~ 213
LA 378 378 . 377 00/ 378
A 504 | ;o4 | .svf | o000 | .5o¥
Where:
D, ., = Nozzle diameter measured on a difterent diameter, in. Tolerance = measure within 0.001 in.
aD = Maximum ditference in any two measurements, in. Tolerance = 0.004 in.
Daerras = Average of D1, D2, and D3

2085 ¥89
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DATE .5 .90

TEMPERATURE SENSOR CALIBRATION DATA FORM

EXTRrEANA L /MP”""&Q ouﬂ.ﬁ-f

THERMOCOUPLE NUMBER _ 7€ - 4> 8-/

AMBIENT TEMPERATURE of BAROMETRIC PRESSURE D9 - € ‘/ ™
CALIBRAT £ MEFERENGE:  MERCURYINGLASS AL ASrn] [/ / -/0 rozzo‘F)
OTHER
o | s | e | sy | Toone
Nm (Specity) Temperature, Temperature Dlllotmu
v oF oF T 5.y oF
/ e Basy 32 29 -3
(@]
pa AT 24 24
+*~/
3 HoT™ WwATRR /49 / So
4 Borein o Y 209 -z




. |

TEMPERATURE SENSOR CALIBRATION DATA FORM

EXTRRPGL 1M Lrriian ©vTshT”

DATE S50 THERMOCOUPLENUMBER _7 € 'K - & - /
AMBIENT TEMPERATURE 64 o saromeTRG MessuRe _P9.£ Y o .
CAUBRAT REFERENCE:  MERCURYANGUSS A€S 4577 / //0 woo0'F )
OTHER
Reference Thermocouple
ReLeor;'nce (Sam_ae) Thermometer Potentiometer Tgr;lpom
Number Specity Temperature, Temperature °:“°°
i * sy e
/ Zeg BATH 32 3o | - 2
2 AMEIN T L4 (%4 o
3 HoT WATER /Y8 147 */
b4 | Bormve ware|  art 23 2
200 Y




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM  ~° ,s
_ RE SENS ATAHED TO ProBh P+ s-24

’”
Date /24 - 90 Thermocouple number 7€ —/( ~ / -¥48
Ampient temperature _ £7  °fF Barometric pressure 9. 40 in. Hg
Calibratqr ‘& . Reference: mercury-in-glass f&s-A5MmM 0 -220%
other
Reference hermocduple
Reference a thermometer | potentiometer Temperature
point Source temperature, | temperature, difference,
number — (specify) ° °¢F % —
/ ZcE BATH %] -0.4
a . L I N 32 3#
zoom TEMS 67 6@
Be/s/ré - of
3 CRTE 270 21/
n.Z.7 T

i

%———= — ——— e

3 . i
T f 1
. ype of ca 1b;at12,nosyistem used. | £ %o
(ref temp, °f + 253) - (test thermom temp, °Z + 273)) 140¢1. 5%
ref temp, °f + 100<t. 34
H#60

. Quality Assurance Handbook M5-2.5




TEMPERATURE SENSOR CALIBRATION DATA FORM
JNSTRLLAD O8M our 1161 °3¢
DATE 5570

AMBIENT TEMPERATURE

THERMOCOUPLE Numper _Z2 & " K * A Z

£9 .. BAROMETRIC PRESSURE o5 - € 7 n. Hg

MERCURYN-GLASS A£S _AS77 [ (—/0 70990 af:)

F
-
cauamroadfc./p\’ : //?M-/ REFERENCE:

OTHER

Reference Thermocouple
Re:f;;tm g""“?" Thermometer Potentiometer Tg’_;f?r:ge
Number (Specify) Temperature, Temperature o
°F oF | X £y ox
/ JCh. BATH 32 20 —~ 7
2 Py Y 7 adl B 233 7/
3 sonrne Y 272 + /




TEMPERATURE SENSOR CALIBRATION DATA FORM

JASTRLAD O6M a0 [[8T- 3014

oare __ 55 7O THERMOCOUPLE NuMBsR_ZC “ K. 2 2 - [/
AMBIENT TEMPERATURE & & oF saROMETRIC PRESSURE_P9. £ 7 wg
causraTOR £Z- 2 fé-f ' REFERENCE:  MERGURYAN-GUASS &S AS77Y) [ (“p 70 230 )
OTHER
Th
e I R - R E—
Nﬁ‘;_"g;r (Specify) Temperature, Temperature Diterence
°F * z 5%
/ Zex Bart 32 29 -3
2 Pr1B s 4 24 o
3 o1t NG 21/ 274 73
w AR




! P r—
E: R I SAMPLER CALIBRATION

Network (‘\ﬂ\c\.‘: K Sue moéroher\ ps"]\. Sys No 12345
~ ~wchnician: RP\ Date _{o= 2]\ HI-VOL Serial No m
* Jrifice SN 4N -C Cal. Date __12~14 -0

Ambient Temp (K} Z_%?\;D (=T4) Barometrnic Pressure (mmHg) r‘)C:vO':i {=Pq}

Seasonal Avg Temp. (K) 2R (=T}  Sie Mean Pressure (mmHg) NLO (=P2)

Reason for Cal. ( ) ___ Motor/Brush Change. Quarteriy Recal New Hi-Vol Other \/ NeLy 1Ib_t't:>\.(}e=€§r

I ORIFICE |LOOK-UP Tabie SAMPLER INDICATOR (Logarithmic)
S| AR Noas ml Af 1 Osw I |vT x e -
el o O Ty T (H0) T (SLPMy Yy le
[ 22 (10338 | 227 A 7o 4 ][oasa7 | 44D
0] 4.5 | 465 20 |46 63T (3T
131 S8 ! 9.99 250 €O "1 5.7
18l .8 NS TN €O NS | noS
5| 8.3 VB8 |00 R (834] W =4

Q0 — |

- d
i
!
340 ' mERE mASEETEENE
T : ; : T
) % L
i =
'a . 14&
v B I At -
~n-2 O : : A e
§ ! i i = A I 1 [
! ! 1] Y i . !
-l ! 1 ; I KR! IR
[} ] l z % i + . . 1_;_T
: - : - i__L
“ - > it
qo_é I [ i RS
© P o ; : i !
2 - .
| L
ele) ‘ , 4 ; 1
T 1
. v t
1
¥, J
. _g 1 il
1 —
A0 I 1
3 4 ] b R B °( o)

Sampler Indicator Reading (l.)

QC Review Flow Controller Set Point:
11 35-1P{10/84)




CALIBRATOR
ORIFICE

for
HIGH VOLUME AIR SAMPLER

CERTIFICATE
of .
CALIBRATION

SERIAL NO. 77°¢

‘ G BGI incorporaTED

58 Guinan Street/Waltham, Massachusetts 02154/ Telephone 617-891-9380




CALIBRATION WORK SHEET

Qsto
For apptication ref. 1
n (@ 3 @ {5 {6 0 (8 (9)
Meter Calibrator
Initial Inlet Standard Orifice Metric English
Pﬁot::t :::z%eat Vo‘ilurne Prei;atic ; v?’uume . smicH Fiog:nate Flogs:’ate ‘/;H ( Pa ) ( 298
No. Min. Mu; mm gfr:‘; , :F inr.eosfs i-i;o M3/min. f#3/min. Psm T# .
, .09 ! Xy LOYE RO 0u4y EA
2 H430a n G2 1037 55 0347 &7
3 2,365 | /42 |.030 8.5 Q.30 /0.8
s 87 | 192 1033 HS O3Sk Q.6
s A.54% Q4.1 1017 /Hds 0289 /4.
6 Y EY ALY [OIA .5 O4Y4ak /5.1
; .
Vsto = vm (PaaPtTsm (7) and (8) are corrected to
Psto Ta 760 mm of Hg
25° mm (298°K)
Qso = _¥S™ M?x 35.31 = F¢
at
Qa
For application see ref. 2
(1) {2) 3 - (4} (Sa} 6 (7a) (8a)
Meter Calibrator
initial Inle_t . Actual Oriﬁt_:e Mv:m:te =
F&::t %::25-8:: Vo\l;.:nme Preizt\":-al’ Vos.lame . Prsetsast.liH Flo O:l 4H ( W) .
No. Min. M mm of Hg M3 in. of Hy0 M?/min.
, 209 l 22 OS5 .0 O40_
.  4H.2oa 1 9.2 O988% 55 0D
3 2. 365 ! /42 OY9RlL 88 0391 .
. AL 1 9.2 0975 1S ©.33Y
s oS98 \ 2| O9LR /S CARC
A YA \ A0Y 29SS 16.S 040k
7
va = vm (Pf-aP) Qa= _Va
PA at
' Calibration periormed by:
(@) Pa 7 9 " 5 mm of Hg Roots Meter No.: .Lgo?\%“’ (-{ —O : QrORC™
, _ Calibrator Orifice: / =4
(100 Ta 9 C+273="K  Model No.: Y0AR Calibration Code _{X = /4~ YO
(1N RH: SO % Serial No.: &7 < Date placed in service:

(To be noted by user)

For additionai information consult:
1. The Federal Register, Vol. 47, No, 234, pp. 54896-54921, December 6, 1982
2. Quality Assurance Handbook, Vol, || (EPA 600/4-77-027a), Section 2.11

1. EPA recommends calibrators shouid be recaiibrated after one year of field use,
2. Copies of this calibration are not kept on file.

Notes:
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PUF SAMPLER ORIFICE CALIBRATION

Orifice SN: 47C Cal. Date : 12/14/90
t ¢ v DelP # Vstd Qstd DelH # Sqgrt DH Qstd
(min) (M"3) (mmHg) (M°3) (M“3/min) ("H20) (corr.) (SLPM)
7.091 1.00 3.20 1.045 0.15 2.0 1.45 147.34
4.202 1.00 9.20 1.037 0.25 5.5 2.40 246.73
3.369 1.00 14.20 1.030 0.31 8.5 2.99 305.74
2.876 1.00 19.20 1.023 0.36 11.5 3.47 355.82
2.548 1.00 24.10 1.017 0.40 14.5 3.90 399.04

# TEMP = 66.20 Deg. F = 19.00 Deg. C 292 K

#Bar P = 30.76 "Hg = 781.30 mmHg :

DelHc = (0.009746 X Qstd +( 0.0067 )~2 r°2 = 0.999996

LOOKUP TABLE
DelHc = "H20 ® P/T

Qstd DelHc Qstd DelHc Qstd DelHc Qstd DelHc
100 0.96 - 162 2.51 224 ~ 4.80 286 7.81
102 1.00 164 2.58 226 4.88 288 7.92
104 1.04 166 2.64 228 4.97 290 - 8.03
106 1.08 168 2.70 230 5.0% 292 8.14
108 1.12 - 170 2.77 232 5.14 294 8.25
110 l1.16 172 2.83 234 5.23 296 8.36
112 1.21 174 2.90 236 5.32 298 8.47
114 1.25 176 2.97 238 5.41 . 300 B.59
116 1.29 178 3.03 240 5.50 302 8.70
118 1.34 180 3.10 242 5.59 304 - 8.82
120 1.38 182 3.17 244 5.69 306 8.93
122 . 1.43 184 3.24 246 5.78 308 9,05
124 l1.48 186 3.31 248 5.87 310 9.17
126 1.52 188 3.38 250 __ 5.97 312 9.29
128 1.57 190 3.45 252 6.06 314 9.41
130 l1.62 192 3.53 254 6.16 316 9.53
132 1.67 194 3.60 256 6.26 318 9.65
134 1.72 196f 3.67 258 6.36 320 9.77
13%" 1.77 158" 3.75% 260 6.45 322 9.89
138 1.83 200 3.83 262 6.55 324 10,01
140 l.88 202 3.90 264 6.65 326 10.14
¥42 1.93 204 3.98 266 6.76 328 10,26
144 1.99 206 4.06 268 6.86 330 10.39
146 2.04 208 4.14 270 6.96 332 10.51
148 2.10 210 4,22 272 7.06 334 10.64
150 2.16 212 4.30 274 7.17 336 10.77
152 2.21 214 4.38 276 7.27 338 10.90
184 2.27 216 4.46 278 7.38 340 11.02
156 2.33 218 4.54 280 7.48 ‘342 11,15
158 2.39 220 4.63 282 7.59 344 11.29
160 - 2.45 222 4.71 284 7.70 346 11.42




ISOKINETICS
AISI - ARMCO STEEL
MIDDLETOWN, CHIO

RUN NUMBER Abanaedl
DATE OF RUN Mo
CLOCK TIME: INITIAL weeeen
CLOCK TIME: FINAL teases
AVG. STACK TEMPERATURE DEGREES F
AVG. SQUARE DELTA P INCHES H20
NOZZLE DIAMETER INCHES
BAROMETRIC PRESSURE IN. HG.
SAMPLING TIME MIN.
SAMPLE VOLUME CUBIC FEET
AVG. METER TEMP. DEGREES F
AVG. DELTAH IN. H20
DGM CALIB. FACTOR Y] Y
WATER COLLECTED . MILLITERS
co2 PERCENT
02 ) PERCENT
ce PERCENT
N2 PERCENT
STACK AREA SQUARE INCHES
STATIC PRESSURE INCHES WG.
PITOT COEFFICIENT cP
SAMPLE VOLUME DRY DSCF
WATER AT STD. SCF
MQISTURE PERCENT
MOISTURE AT SATURATION PERCENT
MOLE FRACTION DRY GAS MD
MOLECULAR WT.DRY © L8/AB MOLE
EXCESS AIR PERCENT
MOLECULAR WT. WET LB/LB MOLE
STACK GAS PRESSURE INCHES HG.
STACK VELOCITY FPM
VOLUMETRIC FLOWRATE, DRY STD. DSCFM
VOLUMETRIC FLOWRATE, ACTUAL ACFM
ISOKINETIC RATIO PERCENT
MASS AIR FLOW RATE LBSMINUTE

METHOD 5

PARTICULATE
COKE BATTERY
1 2 3 4 5
7-8-91 7-8-91 7-0-01 7-10-01  7-10-01
1302 1341 1544 1009 1100
1317 1356 155¢ 1024 1115
127 134 131 128 125
0.387 0.387 0.a78 0.370 0.346
0.378 0.378 0.378 0.378 0.378
29.39 20.39 20.30 20.33 20.33
15.00 15.00 15.00 15.00 15.00
17.709 17.710 16.905 18.247 10.168
06 104 06 87 87
4.80 4.80 4.30 4.10 .3.70
1.001 1.001 1.001 1.001 1.001
6.4 6.4 6.3 8.2 8.1
0.0 0.0 0.0 0.0 0.0
21.0 210 210 210 210
0.0 0.0 0.0 0.0 0.0
79.0 79,0 79.0 79.0 70.0
28.30 28.30 28.30 28.30 28.30
—4.00 -4.00 -4.00 -4.00 -3.90
0.99 0.09 0.89 0.89 0.99
16.746 16.486 15,952 15.550 15.444
0.302 0.302 0.287 0.262 0.288
1.8 1.8 1.8 1.8 1.8
14.5 173 16.1 14.8 13.7
0.982 0.082 0.982 0.832 0.982
28.84 28.84 28.84 29.84 28.34
(14,583) (14,583)
28.85 28.65
20.10 20.10
1,851 1,861
279 217
azs aze
101 100

CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES

52.5
0.0480
3.4
0.0032
0.0
0.0000

0.124

475
0.0459
10.3
0.0009
0.0
0.0000

0.130

133
0.0132
as
0.0038
0.0
0.0000

0.038

4.8
0.0048
88
0.0086
0.0
0.0000

0.028

FRONT FILTER TOTAL mg
FRONT HALF PARTICULATE gridect
FRONT HALF RINSE TOTAL mg
FRONT HALF RINSE PARTICULATE gridect
BACK FILTER TOTAL mg
BACK HALF PARTICULATE gridsct
TOTAL PARTICULATE Ib/hr
[4
leak category

3.0

2.0

1.0

0.5




ISOKINETICS

AIS| - ARMCO STEEL
MIDDLETOWN, OHIO

RUN NUMBER
DATE OF RUN
CLOCK TIME: INITIAL
CLOCK TIME: FINAL

AVG. STACK TEMPERATURE
AVG. SQUAREDELTAP
NOZZLE DIAMETER
BAROMETRIC PRESSURE
SAMPLING TIME

SAMPLE VOLUME

AVG. METER TEMP.

AVG. DELTAH

DGM CALIB. FACTOR(Y]
WATER COLLECTED
coz2

02

co

N2

STACK AREA

STATIC PRESSURE
PITOT COEFFICIENT

SAMPLE VOLUME DRY
WATER AT STD.

MOISTURE

MQISTURE AT SATURATION
MOLE FRACTION DRY GAS
MOLECULAR WT DRY
EXCESS AIR

MOLECULAR WT. WET
STACK GAS PRESSURE
STACK VELOCITY

VOLUMETRIC FLOWRATE, DRY STD.
VOLUMETRIC FLOWRATE, ACTUAL

ISOKINETIC RATIO
MASS AIR FLOW RATE

LI Lt
semane
cswvee

DEGREES F
INCHES H20
INCHES
IN. HG,
MIN.
CUBIC FEET
DEGREES F
IN. H20

v
MILLITERS
PERCENT
PERCENT
PERCENT
PERCENT

SQUARE INCHES

INCHES WG,
CcP

DSCF
SCF
PERCENT
PERCENT
MD
LB/LE MOLE
PERCENT
LB/LB MOLE
INCHES HG.
FPM

DSCPM
ACFM

PERCENT
LBS/MINUTE

METHOD 5
PARTICULATE
COKE BATTERY
7 8 9 10 11 12
7-10-81 7-10-01 7-11-01 7-11-91 7-11-99 7-11-91
1427 1527 850 1004 1044 1233
1442 1542 905 1019 1059 1300
149 153 139 150 149 145
0.381 0.351 0.351 0.346 0.346 0.381
0.378 0.378 0.378 0.378 0.a78 0.378
20.33 20.33 20.45 20.45 20.45 29.45
15.00 15.00 15.00 15.00 15.00 15.00
18.185 18.285 15.708 15.618 15.332 18.347 §
96 108 85 103 102 m
3.00 3.90 . 3.70 3.90 3.80 3.90
1.001 1.001 1.001 1.001 1.001 1.001
8.0 " 8.0 59 58 5.7 8.0
0.0 0.0 0.0 0.0 0.0 0.0
21.0 21.0 21.0 21.0 21.0 21.0
0.0 0.0 0.0 0.0 0.0 0.0 f
79.0 79.0 70.0 79.0 79.0 78.0
28.30 28.20 28.30 28.30 28.30 28.30 §
-3.70 -3.70 -3.70 -3.70 -3.40 -3.70 E
0.09 0.00 0.99 0.89 0.99 099 §
15.221 15.063 14.870 14.575 14.317 15.041
0.283 0.283 0.278 0.273 0.269 0.283
1.8 1.8 1.8 1.8 1.8 1.8
253 28.3 19.8 258 256 29
0.982 0.582 0.882 0.pa82 0.082 0.982 E
28.84 28.64 28.84 28.84 28.84 28.84
(14,583) (14,583) {14,583) (14,683) (14,583) (14,583)
28.64 28.84 28.604
20.08 20.08 20.18
1.568 1,572 1,510
255 254 250
308 309 297
101 100 100

CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES

FRONT FILTER TOTAL
FRONT HALF PARTICULATE
FRONT HALF RINSE TOTAL

FRONT HALF RINSE PARTICULATE

BACK FILTER TOTAL
BACK HALF PARTICULATE

TOTAL PARTICULATE -

mg
gridect

mg
gridsct

mg
gridsct

IbMmr

leak category

250.5
0.2534
1.1
0.0112
0.0
0.0000

0.578

79.4
0.0812
10.2
0.0104
0.4
0.0004

0.0
0.0000
6.0
0.0082
0.0
0.0000

1.9
0.0020
4.4
0.0048

0.0000

13
0.0014
3.3
0.0035
0.0
0.0000

28 I
0.0027
43
0.0044
0.0
0.0000

4.0

3.0

1.0

0.0

0.5
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FILTER WEIGHT DATA SHEET
METHOD 5 FILTERS
UNEXPOSED FILTERS .
Batctv ' ‘
Lot #: Fllter #: TO 0 ! fl
| PRECONDITIONING 1 . e
“Date | Time R.H. R.T. By Remarks
Initial N
Welght 1 | Thesfon | £22.9[ | 131he | Y7 | 79 A
Welight 2 4
Weight 3
Weight 4
GRA VIMEI' RIC ANAL YSISﬁJ
Drift “Rezero Priof to Filter “Balance
+ 0 - Yes No Number #
v i weight 1
[V v )
Initial weight 2
Final -
Initial weight 3
Final .
Initial ' weight 4
Final .

l,",y{j;éu;
Filtar # Ldllﬁn& 2

AvQ. Tafe
Waeight

141 2412
~ 970 0.2 F
a3 o.412F

SRR
i

490 i T
4% D.YIDF
A1y Y[l
g1 | o4

—_ 44, 0.4lp0
— 41t 0.4/45
' —_ ay} | o.uigd
994 .42 LY
- 440 8.4179
41 | ©.4/37 0-414, |
] A4L | o4 (p . 04173
Q> | o419l 9-4193

* Delta Woht Tolarance = <s0.5mg
**Initial Conditioning = > 24 hrs; Further Conditioning = > 6 hrs




Em FILTER WEIGHT DATA SHEET =~

METHOD 5 FILTERS
UNEXPOSED FILTERS
Batchv/ )
Lot #: Filter #: TO
| PRECONDITIONING | N
“Day | Oate Time | R.M. R.T. By — Remarks
Shae (%) °n _
Initial A ;
Weight 1 [Muusdon [ £22.9( | 152 vo L2 FY H.
Welght 2 Jd
Weight 3
Waight 4
GRAVIMETRIC ANALYSIS )
Dritt Rezero “Priof to Filter Baiance
+ 0 - Yes No Number #
v [ weight |
v % .
Initial weight 2
Final v
Initial weight 3
Final -
Initial weight 4
Final .
-7 7
TPaa  Avg. Tare
Filter # Client Waeight 1 W Waeight
64 0. 42405 4> Ha4qr
" 4965 o414 T 2 0.42% £
166 °0q3% > 0.4 35
162 o 4§ 4+
1% O YEQ 4>
—_%&19 .- ¢3% +>
g M > LT A
Q¢ o419 > iy i
— Q3L S.Y(2l A= > &4y _‘23“"
— 0Yl06 T ) 0.4107.
424 S04/ DY wt—=7 O.Yief b
93z Q4YR 4> O- 4194 |
126 | og9 1, .44
— a3t o.429 1+ C.4%q
—L__4 04142, +> S.q142. 18 . __ B Q142
* Delta Wght Tolerance = < 3 0.5 mg (690)

* *Inltiai Conditioning = > 24 hrs; Further Conditioning = > 6 hrs




FILTER WEIGHT DATA SHEET

- METHOD 5 FILTERS :
UNEXPOSED FILTERS
Batctv '
Lot #: Filter #: TO
| _PRECONDITIONING |
Dﬂy 1 Dafé ‘ Time ~ 1 R.H. R.T. By Remarks
e A ey i 4l e Am . OO CRAAL Y. WO m} (’a :_
Initial
Waelght 1
Waeight 2
Waeight 3
Weight 4
~ GRAVIMETRIC ANALYSIS l
Drift Razero Prior to Filter Balance
+ 0 . Yez No Number #
Initial weight |
Final -
Initial weight 2
Final -
Initial weight 3
Final -
Initial weight 4
Final .
Filter # W" Weight 1_| Weight 2 Waiti| weight 3
159 06323 s
‘960 0.6542
9L 0.63}0
462 9.625%
9465 0-6/72

* Delta Woht Tolerance = <+ 0.5mg
* *Initial Conditioning = > 24 hrs; Further Conditioning = > 6 hrs




EmR FILTER WEIGHT DATA SHEET

METHOD & FILTERS
UNEXPOSED FILTERS
Bateh/ '
Lot #: Filter #: TO
[ PRECONDIT[ONING - N
Day ' Date Time T R.H. R.T. By Remarks
: o) | (°H S
Initlal
23 M Iweight 1 INoimps [ iy | 9.5 4F | A M
R WP W3 Weight B [Riomd 012019 | 90 ar | M MR
uees 9 ¥7 [Weight @ ifircnas | 212 o Y1 B ™
o s (Weight® o ooy |uizlan LoV MR i
GRAVIMETRIC ANALYSIS _
Drift Razero Prior to Filter Balance
+ [7] - Yes No Number #
Initiat weight |
Finai *
Initial weight 2
Final .
Initial weight 3
Fingl - ) .
bnitial weight 4
Final .
—t . : e Doy Avg. Tare
Filter # %M I WeightT"| Weight 2 Weight 3 _[wikits] Weight 4[Wah ] Weight
44y L0 L& = = o i
4.5 _- 0S¢ .L060 B0l ~ : 00
146 - 5984 SP0  [Red :
14t 5995 4000 K5 5%
14 & 9-60>1 - 0030 (0%
q L[q C.Go06C e grir’ : H05S
480 O0-6joL (100
a5 el bS Nere: : .
45| ©.6) 34 LoiZ® | 0139
as\ | ©.618% | OB
asy | 062 | 6210
Q3¢ | © 6259 | 259
YA 0.¢l50 "~ |Lé2so L250
453 | o243 2up | E 5248
45 0.624¢ 4292 B 6292,
* Delta Wghf Tolerance = <+ 0.5 mg

. (6/90)
* *Initial Conditioning = > 24 hrs; Further Conditioning = > 6 hrs




FILTER WEIGHT DATA SHEET

METHOD 5 FILTERS
UNEXPOSED FILTERS
Batch/ )
Lot #: Filter #: TO
| PRECONDITI IONING | o
Da Date Time R.H. R.T. By Remarks
ann B o0 | 5 |
Initial .
Weight 1 It [Tl [ 92 4 | G~
Weight 2 | flepaq | Hpla) 2o “r | 73 e
Weight 3 '
[weight 4
GRAVIMETRIC ANALYSIS _l
Drift Razero Prior 0 Fliter Balance
+ 0 - Yes No Number ¥
Initial weight |
Final .
Initial weight 2
Final -
Initial weight 3
Finai .
Initial weight 4
Final s
5 DA
Filter # Client Weight 1 | Weight 2 ] Weight 3 [Webess
3%o 0018 | 6O,
LS . 0035 | .t0g)
ail ‘ -OA0 |,
) fold) | 6173 F
439 Dol |-l A
435 o] .eiq
2y it | (|17 RS
4\ F RATCEEEINAT .
By L0150 |, bi5Y
939 Lloo | i
4o o bte? iz
441 Al 2 (a5
441 G2 | b
42 Gz | -OWO
* Dolta Wght Tolerance = <+ 0.5 mg

* *initial Conditioning = > 24 hrs; Further Conditioning = > 6 hrs




FILTER WEIGHT DATA SHEET
METHOD 5 FILTERS
UNEXPOSED FILTERS
Batch/ ’
Lot #: Fiiter #: TO
[ PRE CDNQIT IONING _
Day B Dﬁte Time l F!H ) R.T. By Remarks
. o | 55
Initial
Weight 1 ity 32 Uz | &9 MR
Weight 2 flespn | | H2h1 Q02 4 1|3 MG
Weight 3
Weight 4
GRAVIMETRIC ANALYSIS
Drift aezoro _irlor to Filter Ealance
+ 0 - Yes No Number #
Initial weight |
Final -
initial weight 2
Final -
Initial weight 3
Final -
initial weight 4
Final .
Filter # Client Weight 1 |
414 L6129
I .6I5g
1A (oI5 3%
qr dablE |
a1d loF
4 [q . {509‘—_{
110 Lof45
914 N2
111 L2068 | (020
SV (29 10124
4Ly Gi24 | 6123
4y ool | (ot08
o (38 _1 . et97
Art LHD | .4z,
48 i) oise

* Dolta Wpht Tolerance = <+ 0.5 mg
* *Initial Conditioning = > 24 hrs; Further Conditioning = > 6 hrs
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ENSR

FILTER WEIGHT DATA SHEET

METHQOD 5 FILTERS
EXPOSED FILTERS
Client Name: AR STECL Project #: oy .00 335
| _ | PRECONDIT, IONING_ ] . |
Day Date Time ‘ RH RT. . By Remarks
e t L1 08 | O | 1
Initial LA Mbmaden | (10| ¢l 2T T ey
Weight1 1729 9 weeseel? | e | ol 24 [ 4
Weight2 |1 7 d] A ! NS A S Hin
Weight3 |2 7 4/ |rfuddu) | Jorenl So | 32 4o,
Weight 4 [ ) |
GRAVIMETHIC ANALYSIS ]
Dritt aezero Prior to Filter - Balance
+ 0 Yes No Number #
v L weight |
Final L v "
Inttial o L weight 2
Final v o .
Inltial o L’ weight 3
Final ./ L "
Initial weight 4
Final "
Field Avg. | Avg. TARE
Filter # ID ___Weight 1 | Weight 2 {wghe Weigh Weight
™) R 7] 0.5y 0.c5 04 413D
NS |hed 3l 06141 | 56130 4164
MO 2 0029\ | &.628f .4197
GRG | ¢ fem |o.yqsy 4203
Wl & [R6R]Eygs LH%7
A AR R VA AR 13
qhe 1 0434 U- 737 A
8% ¢ £.790] 419D
"3 | 9 %lo4ics 4104
952 ) € Yisg LA
"8 Qe 0.4 A4
Moy | (153

* Doita Woht Tolerance = <+ 0.5 mg

* *[nitial Conditioning = > 24 hrs: Further Conditioning = > 6 hrs

n r
ran

SILIN)




ENSR

Client Name:

FILTER WEIGHT DATA SHEET
METHOD 5 FILTERS
EXPOSED FILTERS

B STre/

Project #:

i

o2 ly=0un) = 33

- PRECONDITIONING | |
Day Date Time R.H. R.T. By Remarks
Initial Naaglee | I0U| Wponol ¢8| 7257 | el
weight1 L b dl 7208 | jheve | 21 3% | g gy
weight2 [M/rey b (70001 Liu-vo | 42| 2¢ | g~ 1Y
Weight 3 "(.\ B, Z.Z?-ql [&: 0 o 1 Ui
Waeight 4 4
GRAVIMETRIC ANALYSIS )
Drift Rezero Prior to Filter Balance
+ 0 Yes No Number #
v I weight 1
Final v cr .
Initial « v weight 2
Final - v .
Initial s e weight 3
Final v [ .
Initial weight 4
Final »
Field Avg. | Avg. TARE
Filter # 10 Weight 1 | Weight 2 Waeight 4 Weight | Weight
92y | 1 AZF | c.t4ql | 0 eqf . 6 I8¢
92 | IR.-PFIO.LISFIOGILD b0
403 218 PF O.[«,)’{;‘p 2 635¢0 L3S
4dip |2 PA 0.6124 106124 L OIS
Ayl | Sk PASMMY € 01D -6/6S
1 1 an PR Tl LIgE LISt
45C | qu pefoz==q|0.e M4 Az
460 | ynRE10.LXS 10 6345 L3
didl | A IEICEDNS 1 0-635Y 6310
48Uy | snprlo-bicd O.\,,LQ PN
6}3? £ ATE [C.CIAS O LU 6165
AN 16 nPile 6O SbLell, eo?3
%0 | 7 DF (9596 [0954Y 6076
413 | Z63E] 0-6[05]aL 00 105
a4 195 DGOV oYy 0t

. De'lté l}ng Tolerance = < +0.5mg
« einitial Congitioning = > 24 hrs; Further Conditioning = > 8 hrs

Yol

3

fegss

RN

(6/90)




) 3 FILTER WEIGHT DATA SHEET

METHOD 5 FILTERS
EXPOSED FILTERS
Client Name: ARHCO STEEL Project #: 02 Yy - 130
PRECONDITIONING | .
Day Date Time R.H. R.T. By Remarks
SN I . M N o S W
Initial Apsaion | 2234 14io0] 43 | P35 | Hins

weight1 [\ (] 206 9] 1423, | Gz} 34 PN

Weight 2 Ao, gl el uyd| 4% Ll
Weight 3 (Foald 7.294q/! l9:eg (o 11 A
Weight 4 N v
GRAVIMETRIC ANALYSIS _
Eriﬂ Rezero Prior to Finer Balance
+ 0 - Yes No Numbaer #
Initial weight |
Final .
Initial weight 2
Final . ’
Initial . ocight 3
Final i . .
Initial weight 4
Final "
Field Avo. | Avg. TAF
Filter # 1D Weight 1 Weight Weight
928 [ oe| 06119 61/0
436 (4 3€L 0.6210 L LAs™
g2 14t Pel-C.6t5E . 6355
220 1o & PF| 0616 COlY
A2 Lig & €[ 6 .BUO 6367
926 1w pr [0 6ITY 6162
97 [uw?f|0.61S 66
43 | 0 RREOL(HY 615
1Y | v neel 0.5995 606
2 L ofelisdocing Az,

* Deita Woht Tolerance = <+ 0.5mg
£ **Initial Conditioning = > 24 hrs; Further Conditioning = > 6 hrs




AnalytiKEl" An American NuKEM Company

FAX LEAD SHEET AnalytiKEM inec.

2525 Richmond Avenus

Houston, TX 77058

T713/520-1495

T137520-9800

Fax: 7137523-7107

URGENT DATE

CONFIDENTIAL JOB NO.
CALL FOR PICK UP TIME IN

7o (company NaMe): _ENSR o+
CITY AND STATE: SmMﬂ AT

FAX NUMBER:
ATTENTION: ﬁa‘ﬂ "’Mﬂfko\/
FROM (DEPARTMENT) : ADMINISTRATIVE

FIELD EQUIPMENT
QUALITY ASSURANCE
SAMPLE AND DATA MANAGEMENT

COMMENTS :

IIr

e ore B ofegile

RETURN ORIGINAL AND :
COPY OF LEAD SHEET TO: TRASH:

T0 BE COMPLETED BY OPERATOR
e sewrs G35 DATE SENT: _@/{3 hf)
OPERATOR: SR

NO. OF PAGES SENT (including this page): 22'

Receiving from Panafax UF-250 (713) 523-7107
AnalytiKEM - Houston (713) 520-14935




o TN QY TR N TV RO RSV STV, T
it ‘ Nk Gremmbarg  Acton MA
1857 2f3)as  |6ks fax

BENZENE SOLUBLE ORGANICS ANALYS!S

SAMPLE 1D FIELD ID SANPLE SAMPLE 10 FIBLD ID SAMBLE
KT (6) ) ¥t (8)
LEL ) SENZENE BLANK  0.000¢ NBADRAY BENZENE BLANK 2RO
AT054-2 928-18-PF $.0009 FILTERED 70451 1=$HP 0.0036
A7054-4 $15-28-BF 0.001 AT045+2 2-FHR 0.0039
AT054-8 995-36-PF 0.00068 FILTERED k7045-3 3-FHR 0,0107
AT05¢-8 850-48-5F 0.0008% FILTERED 7045~ d-FHR 0.0049
ATORL-10 §54-56-8F 0.0012 110455 BeFHR 0.00%0
AT054-12 921-~53-PF -1,3223 FILTERED ATOUS-6  §-FRR 0.0092
47034-1¢ §18-78-0F 0,001 LT048=7 T-FHR -1,3346
A7054-16 925-38-FF 0.0012 ATOL5-8 . QeFHR 0.0108
A7054-18 952-98-PF 0.0008 FILYERES L7045-¢ Sebup 0.0064
70584-20 97210557 ¢,0510 ETHES-19 19-FHR 0,008
A7054-22 917+ 115PF 5,001 £7045-11 11-PKE 0.00%7
£7054-24 §d-128-PF 0.0018 A7545-12 12-FHR 0.0047
7057-1 RUNET~PS! §.097¢ L7048-13 RINSE BLANK 0.0004
AT057-2 RUNS2-PS 1 SETITE 3
AT057-3 RUNS3-PS4 0.1808 KBL04TX BENZEME BLANK  0.0013
£7057-4 RUNSE-PS 0.0702
- AT087-8 L RUNDS=PS1 0.0205 17954~ §24=14=PF £.02%0
A708%-6 RUN2§PSS 0.0202 £7054-3 9g-24-58 0.0449
ATQ57-7 RUKST-PS1 0.45L4 A1054=5 942-3A~BF 0.0484
ATQ57-6 RUNES-P§1 0,221 ST054-1  BhS-4a-PE 0.0408
A7057-8 RUNSS-PS1 0.0163 o TER ~ 981=54=BF 0.0048 -
A1057-10 RUNE10-BS1 6.007% 87052411 9371-84-PF 0.0045
A7057-11 RUNS 1 4=P§) 6,0050 AT0RL=13 930-7TA~F 0,217
£7057-12 RUNS $ 2-PS1 0.042¢ A7054-15 919-84-FF ¢.0728
AT057+1% FIELD BLANK 8.0010 o ATRSL-1T 956-9a-FF - 3.0607
1705¢-19 920-108-P5 $.0028 .
HBLDTAY EENZENS BLANK  0.0002 ET084-21 938 144-0F $.0022
AT(54-22 938-124-5F 0.0082
£7082- 31 0,0008 47054=28 923-8L=5F 0.0053
AT083-2 $1 £.0008
AT083-1 $11 ¥.0008 T REEXTRACT 0.0058
AT083-4 $12 £.0010 PUF REENTRACT 8.002%
AT083-5 37 ¢.0010 PUR2 REEXTRACT 0.2028
£2082-6 $16 0.9010 PIIFBLANK 0.0044
AT083-1 317 0,001
AT053-3 £18 00010
AT083-8 19 0.0015 HB4ALTY ) KL
HBLOTLX 250 ML
NELOAIX BENIENE RLANX  0.0012 KBL0TES 225 KL
) uP4OBIX 130 ML
L7063 977-2 PYF t.1528 ¥R4084K 25 Wi
AT062-2 972-7 BYF 2. 0861
AT062-3 9888 SYF £.07:0 S
ATDE3=¢ 973-9 BUS 0,06k t SEADINGS:  1.£953.1.6805.1.5798,1.87
£7083-3 00-BLANK-PUF  C.3151 1.6778 > whdm};

Wwaxrt ag
Smple lao-‘hd,

T 2 A




PS-1 Sample Collection Dala Sheet
AlISI Coke Oven Door Fugitive Emissions Monitoring Program

pate: 7-9-Q| site: QRO
RunNo: | Battery iD: 4%
Sampler ID: 1 OOZOCR pooriD:  24&
Hlte;' ID: £ Initial Leak Classification: -3
PUF ID: G0 Final Leak Classification:
sart Time: | .02 End Time: 340
Last Cal Date: o~ 2 System Flow Rate: — /300 ‘Qm'\ (@ 0
Orifice ID: Nozzle Size: 4 %
Sample Exposure Data

Finai Eiapsed Timer Indication; q% &)-L > \
Initial Elapsed Timer Indication: ‘{3 4'@‘7 AT

Total Sample Run Time (min): \ SO
Sample Flow Data
Mag Gauge
Gas Bar Pres | Reading Flow Rate
Time Temp (F) | (in Ho) (1) Vi | (SLPM).
Start B2 1 SZNY 2539 | 4D {622 | 220
End AN | W 23| 32 [5.66]195
S vl ~
Ave B azW a9 36 | oo 207

AVE < 2077
Total Sample Volume (std m3): 2.108

Comments

/o k olz'vaé OA "‘+OPY1 Q[‘\L‘Ef_

C&‘{‘ Me <onendg

-




PS-1 Sample Collection Data Sheet
AlS!I Coke Oven Door Fugitive Emissions Monitoring Program

Date:

1 -S4
3

Sampler ID: “TNZON8

Q1N

I

stant Time: | X A<

Last Cal Date:

AN,

site: 8 RQNCOD
Battery D: 24 (p

Door ID: Z ﬂé

Initial Leak Classification: l_z.

Run No:

Filter 1D

Final Leak Classification: ,L-"S

End Time: | 55?
, N
System Flow Rate: lZC:O-@.n (M

V) #
Nozzle Size: /Z

PUF ID:

Qrifice 1D:

Sample Exposure Data

Final Elapsed Timer Indication: 43 532,
initial Elapsed Timer Indication: 4 T 177 v/
Total Sample Run Time {min): \ 5 * Q

Sample Flow Data

Mag Gauge
7 Gas Bar Pres | Reading Flow Rate
Time Temp(F) | (in Hg) ) Vi | (sLPm)
Start \544 0% | 1[/3? AD |32 | 2o
n s 2 | | 129 [S00 1Mo
\
Ave 1S \08 \f 2)2' S |SR0 19
' =
Total Sample Volume (std m3): @ 2840

Comments

/2ak Check oKau




PS-1 Sample Collection Data Sheet
AlS| Coke Oven Door Fugit_iye Emissions Monitoring Program

I

%

Date: ' 1~ \O© Site: RQWQ

Run No: T Battery ID: 23

Sampler ID: OSSR Door iD: le

Filter ID: SR Initial Leak Classification: |

PUF 1D: Q% Final Leak Classification: ‘l

Start Time: -ﬁ@z\ ises] End Time: ')_Zél

Last Cal Date: System Flow Rate: ot ‘%ﬁ.@

QOrifice 1D: ‘%7 Q, Nozzle Size: 2 g
Sample Exposure Data

Final Elapsed Timer Indication: A3B4 @,z

Initial Elapsed Timer indication:

ARS DD 2. ”

Total Sample Run Time (min):

s .0

¥

Sample Flow Data

_ Mag Gauge
Gas | Bar Pres | Reading Flow Rate
‘ Time Temp (F) | (in Hg) U} Vi | (sLPMy
Stan. g |BR 2483 | 40 (632|220
End 1024 42 | 2S5 [S2% 205
Iave s |90 | WV | B3 |6\2 |21

Total Sample Votume (std m3):

ERIAS

Comments




PS-1 Sample Collection Data Sheet
AISI Coke Oven Door Fugitive Emissions Monitoring Program

Date:

yEe:

Run No:

Sampler ID: T OO0

Filter 1D:

Kol

PUF 1D:

8%

start Time: {1 Q0

Last Cal Date:

Qrifice ID:

4hc

Site: ARnED
Battery ID: 25

Door ID: B

initia) Leak Classitication: 1/

Final Leak Classification:

\

End Time: |1 VS

System Flow Rate: 19600 L0
LS

L, 4
Nozzle Size: €2 ~

Final Elapsed Timer Indication:

Sample Exposure Data

AXT GB.Q .

~ initial Elapsed Timer !ndication:

Total Sample Run Time (min):

43SA48.8

5.0

Sample Flow Data

. Mag Gauge.
Gas Bar Pres | Reading Flow Rate
Time Temp (F) | (in Hg) 0] Vi | (sLpmy
Start noo | 35 |:{3D 40 (22 | 22D
Eng wsiaz | | | 27 | |z08
o 8 [V | 2B |21S

Totat Sample Volume (std m3):

2.0

Comments




PS-1 Sample Collection Data Sheet
AISI Coke Oven Door Fugitive Emissions Monitoring Program

Date: "7~\D—Q ] sit:_ Nvwe O

RunNo: <D Battery ID: 7.4\

sampler 1D: 1C02CCH poori;: 293} |
Fierip: . Q, 64 Iniial Loak Classification: b
poF: Ao q Final Leak Classification:  J = VZ

Start Time: % 13O\ "EndTime: /3 .'/é

Last Cal Date: ‘g System Flow Rate: wa&!:\

orifice ID: Q" FC. Nozzle Size: ]2//
Sample Exposure Data
Final Elapsed Timer indication: 4357 4. b
Initial Elapsed Timer Indication: AR=CA.)
Total Sample Run Time (min): |15.4
Sample Flow Data
Mag Gauge
Time Tei?:s(F) 83; :rge)s F‘em(jli)ng Vi Fl(osv:.gat)e
Star =5 Az |men] 40 (632 |20
End 30198 | ) 3@ [elblzin
Ave \D oy \-l/ 39 (G248 219

Total Sample Volume (std m3): 2,270

Comments




PS-1 Sample Collection Data Sheet
\ AISI Coke Oven Door Fugitive Emissions Monitoring Program

R A—

A

Date: ‘7 -10-9)\ Site: P&RN\C}?
Run No: l\; Battery ID: 24\1’) _
sampler ID:  \ OO2.00% Door ID; 24 (a

Fiterio: AL _Initia Leak Classification: -4
PUF ID: q')Z Final Leak Classification: 3" 4‘

Start Time: \ 4 2_’7 End Time:
Last Cal Date: \44 24 System Flow Rate: l(abﬁ @ﬂ\
R/
Qrifice ID: 4—) -~ Nozzle Size: -4 ﬁ
Sample Exposure Data

Final Elapsed Timer Indication: 4350', 4 .‘_7
Initial Elapsed Timer Indication: "4?_\.5‘7 q “7

Total Sample Run Time (min): ] S . O
Sample Fiow Data
—TMag Gauge —

Tme  |remp® | Gmrig | 0 | VT | @ow
Start Q77 | W2 |z933) A0 | 32|20
ene AR 2 |14 | —
ve SIS | WV [zl 458155

Total Sample Voiume (std m3): 23325

Comments




PS-1 Sample Collection Data Sheet

AlS| Coke Oven Door Fugitive Emissions Monitoring Program

Date: N-\O-\ site: QRS
RunNo: = _ Battery ID: 2%,
Sampler ID: 10 | DoorID: & ‘1 (g

FiteriD: Q80 Initial Leak Classification: {3
PUF ID: ST Final Leak Classification: .
Start Time: 1 D272 EndTime: (23

Last Cal Date:

Orifice ID:

e

System Flow Rate: ~— t(;gﬁm_

Vs 7
Nozzle Siza: <%~

Sample Exposure Data
Final Elapsed Timer Indication: Q3(H9.8
Initial E'apsed Timer Indication: 43594, il
Total Sample Run Time (min): IS
Sample Flow Data
Mag Gauge

me  [tempe | mrig |- | VT | oo
Start 22, | 103 9331 40 (32 | &0
End a3 A | \97 4.0z | —
ave s 1o [V [ 285534 182

Total Sample Volume (std m3): 2730

Comments




PS-1 Sampie Collection Data Sheet

AlISI Coke Oven Door Fugitive Emissions Monitoring Program

pate: 77—\ -\ site: Qe Q)

AunNo: BateryID: 299

sampter 1D: L 0020008 ~ DooriD; 259

Filter ID: 0\\‘73 initial Leak Classification: |
“PUFID: 9N Final Leak Classification: l/ 2

stanTime: O8RS0 End Time: /2 /

Last Cal Date:

Qrifice ID:

System Flow Rate: \‘\‘G)"QJ\\\
. L}

> . yi 7
“'\7 "C Nozzle Size: /z_ 4

Sample Exposure Data

Final Elapsed Timer indication: 43(24 g
Initial E!lapsed Timer Indication: ‘4@) !:Cﬂ .q

Total Sample Run Time (min): 1S.0
Sample Flow Data
N Mag Gauge
S o B Ml
stan OBED |V} | A4S 40 |32 | 220
End OS] 1D AQ | (32 220
ve Slul |V |40 | 632|220
Total Sample Volume (std m3): 3360

Comments




PS-1 Sampie Collection Data Sheet

AlSI] Coke Oven Door Fugitive Emissions Monitoring Program

Date: =114} site:  Qrineo
RunNo: D Battery iD: 285
. Sampler 10: TOGZ R, DooriD: 25
Fiter 0 382 | Initial Leak Classification: l/z -
PUFID: A2 | Final Leak Classification: ()
Start Time:_ \DOD EndTime: ___ \O\P
Last Cal Date: System Fiow Rate: 7 -~ J%D%h
Orifice ID: 4H-~C Nozzie Size: 44 ¥ |
Sampie Exposure Data
Final Elapsed Timer indication: 434077
Initial Elapsed Timer Indication: 4282
Total Sample Run Time (min): | SO
Sample Flow Data
Mag Gauge
Time Teﬁ'lis(F) B(E'::; :rge)s Hea“(jli)n ° Vi FI?SWL:;t)e
Stant o003 | A3 |2299] 40 3T |20
End IR/A | 1 38 Isg7 205
ave S s | Vv 2 |62 [z

Tota! Sample Volume (std m3): - 3,\(05

Comments




PS-1 Sample Collection Data Sheet

AIS| Coke Oven Door Fugitive Emissions Monitoring Program

pate: 'T1-11-4Q) Site: RQ\‘T\C_D

Run No: by

Battery iID: 2.5

Sampler ID: ‘E N OCOCE Door D: 255

FiterD: 84 Initial Leak Classification: )
PUF ID: QRA  Final Leak Classification: O
Stat Time: (N S End Time: _ }1 0D
Last Cal Date: Systemn Flow Rate: '\"\ACD-%“
Orificea ID: < - C Nozzle Size: 4, 7
Sample Exposure Data

Final Elapsed Timer Indication: 45, A
Initial Elapsed Timer Indication: A43C40.4 —
Total_Sample Run Time {min): : { S ,O

- Sample Flow Data

Mag Gauge
Gas Bar Pres | Reading Flow Rate
Time Temp (F) (in Hg) () VI__| (SLPM)

Stan 0145 [gere | 2445 | 40 | (32 |220
Eng woo | B | | 13q (&2 |2n
ave R E: - P

Total Sample Volume (std m3): 2,285

Comments




PS-1 Sample Collection Data Sheet
AISI Coke Oven Door Fugitive Emissions Monitoring Program

Date:

N=-i\=-Q\ Site: Prrec O
Run No: \’Z_ Battery ID: 2—16
Sampler ID: Y OQ:Z,ﬁCDB DooriD: 2\
Fitero: . QANR Initial Leak Classification:
purip; A 1O Final Leak Classification: @
Start Time: tZ_. 33 End Time: ¢ _
Last Cal Date: \30 % System Flow Rate: ~— [FA00 ‘Qm\
orifice iD: ¥V -C_ Nozzle Size: % Y
Sample Exposure Data
Final Elapsed Timer Indication: 436710 .9
initial Elapsed Timer Indication: 4 36-3 1S ,3
Total Sample Run Time (min): 1 2.0
Sample Flow Data
Mag Gauge
rme |remp(® | Gmbg | 0 | VE | oo
Start 233 11D (294 4D 632 | 220
Eng s iee | | | 29 [oza 2@
ave = Lo | V| ]S |28 |2a
Total Sample Volume (std ma): =285

Comments
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0%y - OO 1 ~ yyu

TOFOMTT AL TR T CROTRRTITUIV RTRK XTELT

PROJECT # :
LOCATION Pcll.mo TEEL -~ paaIbBLETOL N otrtie pRETEST POST.TEST
oATE: e ]dr - T fniw e C53C . 1TE
SAMPLEMEDIATYPE: [ TFE FiLTER- -—
MINIBUCKSN: /i ~ T730f
PRE-TEST POST-TEST — ]
TARGET - ccmny | (coan | AVERAGE
PUMP | RLOW STANDARD STANDARD STANDARD
SN RATE |RUN1[RUN2 |RUN3| ROW [RUN1|RUNZ | RUN3 | ROW FLOW
{ccfmin) RATE RATE RATE
1910 | 3000 3972 3000|2985 2985 |29l 29S| BT | 2975 25 Fa.
s5¢ | 300¢ [30a l3eea |37 | Bore  [3c0y | 2785 3007 ] a0e 30/0
10030 | 30c¢ [30ra | 3654|303 1] 3029 [3eST |300¥ | 3e7y Zev 2
19 |30ee [3923 |avt0 |ayrsi svas [avIb| p9aq 2909 2767 £9/L
S790 | decs |76 [y |woae | Goie (393 |37y | I5SY| 3476 39523
Joc3e | v [2993]3°4F [sain-| 30ud 30F6 | 1655|260 3e&( 3055
l .
| | ! |
A
| |
E | |
( | .=
| | |
i | |
l
COMMENTS :
- .
Do PRE-TEST and POST-TEST stendard Sow reies for each pump agroe within + of - 10%7 Y N

Time:

mdﬂmmmmw

Y
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FORM W=3290=1 e
DAILY PUSHER RLPORT

g COKE PLANT DEPT. Toes
-D_A_Tl 7 ? 9/ 1 2- z . @
POUNDS TIME | TIN

NO. . | CHARGED iPUSHED . PUSHED [RAR
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American Coke and Coal Chemicals Institute
1255 Twenty-Third Street, N.W., Washington, D.C. 20037 (202) 452-1140 Telecopier: (202) 833-3636

January 9, 1992

U.S. Environmental Protection Agency

Office of Air Quality Planning and Standards
MD-13

Research Triangle Park, North Carolina 27111

Attn.: Doug Bell, Branch Chief
Standards Development Branch

' Re.: AISI/ACCCI Report - "Final Phase | Method Validation Report
for Quantitative Coke Oven Door Leak Measurement Study”

Dear Mr. Bell:

Attached for EPA's review and consideration in its development of
coke oven standards under the Clean Air Act Amendments of 1990
is the December 1991 AISIVACCCI Report "Final Phase | Method
Validation Report for Quantitative Coke Oven Door Leak
Measurement Study". The Report, which was prepared for
AISI/ACCCI by ENSR Consulting and Engineering, summarizes the
results of a method validation study conducted by ENSR at the
ARMCO Middletown, Ohio, coke plant in July 1991. A report on a
subsequent Phase Il method validation study conducted by ENSR at
the Citizens Gas & Coke Utility coke plant in Indianapolis, Indiana, in
December 1991, is now being prepared and will be submitted to you
upon its completion.

Call Bruce Steiner (202-452-7271) or myself if you have any

questions.
2vid C. Ailor, P.lé.%

Director of Regulatory Affairs
Attachment

erely,

cc: Roy Huntley, EPA/EMB

cc (w/o Attachment):

Bruce Steiner, American lron and Steel Institute
R024a






