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1.0 Introduction 

IT Corporation (IT) performed a study to evaluate charging emissions from a group of 
nonrecovery coke ovens at Jewel1 Coal and Coke Company in Vansant, Virginia. The emissions 
from a group of ovens are controlled by a traveling hood system. For these ovens, the captured 
charging plume is conveyed through a pulse jet baghouse prior to being exhausted to the 
atmosphere. 

Measurements of the stack emissions from the charging hood system were performed June 17-19, 
1992 at Batteries No. 3-B and 3-C. The basic scope of work included measurements of gas 
flowate, particulate matter, condensible soluble organics, volatile organics, and semi-volatile 
organics. In all, 3 sets of test runs were performed - one each day. In addition to the direct 
measurements of emissions from the baghouse, estimates of total emissions from charging were 
made. These considered the overall hood system capture efficiency and analysis of the material 
collected in the baghouse. 

During the testing, each oven was charged with 40 tons of coal. Each day, it required 
approximately 4 hours to charge both Batteries No. 3-B and 3-C. Sampling activities were 
scheduled so that the measurements would be a continuous as practical throughout the charging 
period without affecting usual pushing and charging operations. 

Following this introduction, this report contains the following sections: Executive Summary (2.0); 
Charging Operations (3.0); Sampling Procedures (4.0); Baghouse Dust Analyses (5.0); and 
Discussion of Results (6.0). The Appendix contains process information, certificates of analysis, 
and field and calibration data. 
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2.0 Executive Summary 

The hood system worked well, capturing essentially all of the plume that escaped the oven until 
the final minute of charging each oven. During that time, the charging plume sometimes 
appeared to exceed the capacity of the capture system. No visible emissions were observed in 
the baghouse exhaust at any time during the 3 days of testing. 

The charging plume behavior was observed at various conditions during the 3 days. Charging 
operations were also observed with the hood system turned off. Based on these observations, the 
overall system capture efficiency was estimated to be 70%. 

Charging emissions do not occur continuously. Because of Jewell's operating schedule, these 
emissions are produced once per oven in each 48 hour period. The total particulate matter 
emitted to the atmosphere from the 62 ovens tested was approximately 10 lbs/day. Expressed 
as emission factors, this would be equivalent to 0.16 lbs particulate/day per oven or 0.00807 lbs 
particulate/ton coal charged. 

Compounds that have historically been identified as products of incomplete combustion were 
found in the baghouse exhaust and in the dust collected in the baghouse hopper. The levels and 
emission rates of these compounds were small. For example, the concentration in the baghouse 
exhaust of benzene (the volatile compound with the highest emission rate) averaged 30 parts per 
billion (ppb). The average concentration in the baghouse exhaust of naphthalene (the semi- 
volatile compound with the highest emission rate) was 12 ppb. 

Polycyclic aromatic hydrocarbons (PAHs), the traditional compounds of concern from incomplete 
coal combustion, were found at in both the baghouse exhaust and the baghouse hopper dust. The 
total emission rate determined by adding together all of the polycyclic aromatic hydrocarbons 
detected was approximately 1 pound per 44,000 tons of coal charged. 

The estimated emission rates of toxic metals were small. For example, the emission rate of 
manganese (the toxic metal found in the hopper dust at the highest conceneation) was 
approximately 1 Ib per 2,000,000 tons of coal charged. 
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3.0 Charging Operations 

In charging a nonrecovery oven, one door is completely removed on the pushindcharging side 
of the oven. As coal is introduced, a leveling conveyor is extended into the oven, leveling the 
coal bed to a constant depth over the entire oven floor. During the process of charging the 
ovens, some of the coal is ignited by the heat retained in the oven and smoke is produced. As 
the conveyor is retracted and the top of the coal bed is exposed to radiant heat from the crown, 
an additional pomon of the coal ignites. The standard operating practice is to fully open the draft 
control dampers in the oven being charged to maximize the capture of charging emissions. These 
dampers are moved to their normal early cycle position (approximately half open) after charging. 
Most of the smoke created during charging is drawn through the oven flue system where it is 
incinerated. However with the door open, some smoke is released to the atmosphere. 

A traveling hood system is installed on the pushindcharging machine that operates at Coke 
Batteries 3-B and 3-C. The components of the system are shown in Figure 3-1. During 
charging, the 16 feet by 3 feet hood opening is centered above the oven door. During charging, 
the fan pulls a nominal 25.000 cfm through a pulse jet baghouse. Bypass dampers in the 
ductwork determine whether the source of the gas is the charging plume or ambient air. In the 
event that the thermocouples in the baghouse measure high temperatures, the bypass dampers 
shift so that ambient air is introduced instead of the hot charging plume. [The bypass dampers 
are also used in the normal operation of the system.] High temperatures also trigger water 
sprays in the baghouse. Spark detectors are in the ductwork as an additional protection against 
fire. As sparks are detected, they are quenched by hydraulic atomizing nozzles that spray a fine 
mist directly into the ductwork. 

The ovens operate on a 2 day (48 hour) coking cycle. Coke is pushed and fresh coal is charged 
to any given oven every other day. Half of the 62 ovens in Batteries 3-B and 3-C are charged 
each day. During the testing, each oven was charged with 40 tons of coal. 

The sequence of events related to the charging hood system are as follows: 

. The coke is pushed from an oven at the end of its 48 hour cycle. 

The pushingkharging machine (with the hood system) is moved into . 
position to charge the oven. At this time the bypass dampers are open and 
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ambient air is flowing through the system. This protects the filter bags 
when the door is f i t  removed and the air near the hood is heated by 
radiant heat transfer from the empty oven. 

As the coal starts flowing into the oven, the bypass dampers automatically 
close and the gas flow is switched from ambient to the hood. 

After the oven has been charged and the door replaced, the bypass 
dampers automatically open, and the cycle repeats. 

The ovens were charged at approximately 8 minute intervals. It required approximately 4 
minutes to push an oven and then move the pushing/charging machine into position to charge the 
oven. The coal charging procedure also required approximately 4 minutes. Consequently, the 
pattern of operation was 4 minutes of ambient air (bypass) followed by 4 minutes of gas flow 
from the hood (charging plume). The total time to charge both batteries (31 ovens) was 
approximately 4 hours. 

The hood system captured essentially all of the charging plume that escaped the oven until the 
final minute. As the door was being replaced, particularly during the last 15 seconds, the 
charging plume sometimes appeared to exceed the capacity of the capture system. 

The capture efficiency of the hood system was estimated in 2 ways. First, charging was observed 
with and without the hood system in operation. Second, the plume angle was observed at various 
conditions throughout the 3 days to estimate how much of the plume was "shifted" away from 
the hood face. During most conditions, the charging plume appeared to spread at an angle of 
approximately 30". With increasing wind speed, the plume tended to move along the battery, 
away from the hood. The overall capture efficiency of the system was estimated to be 60 to 
80%. depending on wind speed. This range agreed reasonably with the observations that were 
made with, and without, the hood system in operation. For purposes of estimating emissions, a 
total capture efficiency of 70% was used. 

Oven charge sheets and other process information are included in Appendix A. 
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4.0 Sampling Procedures 

Three sampling trains were used. These were: an EPA Method 5/202 train for gas flowrate, 
moisture, temperature, particulate matter, and toluene soluble organics (TSO); a VOST hilin (EPA 
Method 0030) for volatile organics; and a modified EPA Method TO-13 train (EPA Compendium 
Methods) for semi-volatile organics. One field blank was collected for each train using the 
reagents, filters, sorbent traps, etc. from the same batches as the sample trains. Each blank 
component or reagent was transported to and from the site and handled in the same manner as 

the samples with the exception that no air was drawn through them. 

The charging operation produces cyclic emissions. That is, emissions occur for a 4 minute period 
followed by a 4 minute period of no emissions. All of the sampling trains were operated 
continuously throughout each run, as opposed to attempting to start and stop the trains at 4 
minute intervals. 

Sampling activities were scheduled so that the measurements from each run would be as 
continuous as practical throughout the 4 hours of charging the batteries without affecting usual 
pushing and charging operations. In all, 3 runs of each method were performed - one each day. 

The certificates of analysis for all samples, copies of the field data sheets and related calculations, 
and calibration data for the sampling equipment are included in the Appendix. 

4.1 Flowrate and Gas Characterization 
4.1.1 Location of Traverse Points 
The cross section of the stack was divided into discreet measurement points according to the 
procedures described in 40 CFR 60; Appendix A, Method 1, "Sample and Velocity Traverses 
for Stationary Sources." The measurement points were located on two perpendicular diameters 
of the stack. The absence of cyclonic flow was verified using the procedures specified in the 
method. 

4.1.2 Velocity and Volumetric Flow Measurements 
Velocity measurements were performed during each run using the Method 5/202 isokinetic 
sampling train as outlined in the procedures in 40 CFR 60, Appendix A, Method 2, 
"Determination of Stack Gas Velocity and Volumetric Flow Rate." The velocity pressures were 



measured using 3"-type pitot tubes and standard oil filled manometers or calibrated electronic 
manometers. Temperatures were measured with a K-type thermocouple and electronic readout. 
Calibration information is included in Appendix G. 

Traversing the stack was complicated by the cyclical nature of the process as well as due to the 
physical motion of the pushinglcharging machine as it moved from oven to oven. For these 
reasons, the sampling trains were positioned at points within the stack with representative 
velocities. Prior to sampling for each test run, the velocity pressures were measured and recorded 
at each point. The relationship between the velocity at the test point and the average for the 
complete traverse was determined each day. Figure 4-1 shows the traverse layout of the stack, 
and the locations of the sampling points. 

4.1.3 Carbon Dioxide and Oxygen 
The C02 and 0, gas concentrations were determined according to procedures specified in CFR 
40, Part 60, Appendix A, Method 3, "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and 
Dry Molecular Weight." The stack gas samples were collected utilizing a stainless steel sampling 
probe. Samples were collected in a 10 liter bag using a grab sampling train, as illustrated in CFR 
40, Part 60, Appendix A, Method 3 or obtained directly from the duct. Each sample collected 
during each test mn was analyzed using a FYRITE analyzer. For all samples, the CO, 
concentradon was negligible. 

4.1.4 Moisture Determinations 
The moisture content of the gas stream was determined using procedures outlined in 40 CFR 60; 
Appendix A, Method 4, "Determination of Moisture in Stack Gases." The Method 4 sampling 
was incorporated with the Method 5/202 isokinetic sampling train. The moisture was determined 
for each run by gravimetrically measuring the weight gain of the chilled impingers after 
completion of the sampling. This weight gain was used in calculations in conjunction with the 
corrected sample volume to determine the moisture percentage of the gas stream. The specific 
procedures are outlined in the following sections of this report. 

4.2 
Measurements of particulate matter and toluene soluble organics (TSO) were performed using 
the sampling procedures described in 40 CFR 60; Appendix A, Method 5, "Determination of 
Particulate Emissions from Stationary Sources" and the method in the Federal Register (FR), Vol. 
56, Number 242, December 17, 1991, Method 202, "Determination of Condensible Particulate 

Particulate Matterfloluene Soluble Organics (TSO) Sampling Procedure 
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Emissions From Stationary Sources." A slipstream was withdrawn isokinetically from the stack 
and particulate material was collected on a heated filter. Condensible material was collected in 
a series of chilled impingers containing distilled water. A schematic diagram of the sampling 
train is shown in Figure 4-2. 

The general sampling procedures were performed in accordance with EPA Method 5. The TSO 
fraction was obtained by extracting the particulate residue and impinger liquids with toluene. The 
equipment used to perform the sampling was produced by Andenon Samplers, Inc. and NuTech 
Corporation. The equipment has the approval of and meets the standards of calibration accuracy 
as set forth by the EPA. 

The sampling equipment consists of 3 main units: the pump, control box, and sampling train. 
The pump is a Gast lubricated fiber vane rotary pump altered for leak-free operation. The pump 
is connected to the control box, which contains a Rockwell dry gas meter, dual manometers, and 
a calibrated orifice system designed to enable isokinetic sampling. The sampling train is 
connected to the control unit by means of a flexible umbilical cord, and contains the impinger 
case, filter oven, stainless steel sampling nozzle and glass probe. 

The probe used was consuucted of glass wrapped with a heating element and incased in a 304 
stainless steel tube. The probe was rigidly mounted to the sampling oven and was directly 
connected to the filter holder. The glass fiber filter was supported by a fritted glass substrate. 
The filter oven temperature was maintained between 225 and 275°F throughout the sampling runs. 

The impinger portion of the sampling train consisted of four ball-topped borosilicate impingers 
in an ice bath, which were connected to the back of the filter holder. All the impingers used 
were: 1) washed and rinsed with soap and tap water: 2) rinsed with distilled water; 3) rinsed with 
acetone: 4) rinsed with methylene chloride: and 5 )  allowed to dry for at least 24 hours prior to 
use. The first and second impingers were of the Smith-Greenburg design and initially contained 
100 ml of distilled, deionized water. The third impinger was of a modified Smith-Greenburg 
design, and initially contained 100 ml of distilled, deionized water. The fourth impinger 
contained approximately 200 grams of indicating silica gel, weighed to the nearest 0.1 gram. The 
impinger section of the train was assembled in a clean area prior to being taken to the stack 
where the probe and filter were attached to the train. 
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The stack sample was drawn isokinetically through the stainless steel nozzle, the heated glass 
probe, and into the heated filter assembly, where particulate matter was collected on a 
preweighed filter. The filtered gas then passed through the impinger system which condensed 
moisture and collected any vapor phase particulate matter which may have passed through the 
filter. The dry, cooled gas stream then passed through the umbilical cord to the dry gas meter, 
orifice, and pump. Following the sampling, the train was purged with ambient air. 

The velocity and stack temperature were monitored at the sampling point to insure that isokinetic 
sampling rates were maintained. Leak checks were performed prior to sampling. All leak 
checks were performed as specified in Method 5. At the conclusion of the sampling run, the 
train then had to pass a final leak check before sample recovery procedures were initiated. The 
pre-test and post-test leak check requirements were met for all runs. 

As discussed previously, the hood system operated continuously, but in 2 different modes. In 
the first mode, while the pushingkharging machine moved between ovens, the bypass dampers 
were open with ambient air flowing through the system. In the second mode, while charging the 
oven, the bypass dampers were closed and the gases from the hood flowed through the system. 
As illustrated in Figure 4-3, the flowrate was approximately 8% lower (at standard conditions) 
in the "ambient" mode. 

The sampling min was operated continuously throughout each run as opposed to attempting to 
start and stop the train at 4 minute intervals. The sampling rate was not readjusted when the 
system switched into the ambient mode. Consequently, the data recorded on the data sheets 
(stack temperature, velocity pressure, etc.) and the isokinetic calculations indicate the conditions 
while charging. 

The glass sampling probe was broken while the pushingkharging machine was moving between 
ovens during the sampling of Battery 3-B on June 19 (Run 3). The partially completed run was 
considered invalid and a new sampling aain was installed for measurements while charging 
Battery 3-C. For this reason, the sampling time and sample gas volume were smaller for that 
Method 5/202 test run when compared to the others. This situation did not effect the volatile and 
semi-volatile sampling trains. 

After each run, the samples were recovered from the train as follows: 
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The particulate filter was removed from the filter holder and carefully 
placed into its original petri dish, which was sealed with tape and placed 
in a resealable plastic bag. 

The internal surfaces of the nozzle, probe, and filter holder were cleaned 
by rinsing and brushing each component three times using methylene 
chloride. The rinsate was stored in glass containers with Teflon' backed 
lids to reduce possible leakage or contamination. 

Each impinger was reweighed intact to the nearest 0.1 gram to determine 
the moisture gained due to the sampling. The liquid contents of the first 
three impingers were transferred into glass sample containers, labeled, and 
logged into sample collection records. After transferring the contents of 
each impinger, the impinger was rinsed twice with methylene chloride. 
The rinses were placed into separate sample containers and sealed for 
shipment to the analytical laboratory. 

Samples of the distilled water and methylene chloride reagents used in the 
preparation and sample recovery were collected as reagent blanks. 

All samples were assigned unique identification numbers, and labeled and 
packaged for shipment to the analytical laboratory. 

The probe and filter holder rinses were placed into pre-weighed beakers and evaporated to 
dryness at ambient conditions. The beakers were then placed into a desiccator for 24 hours and 
then weighed at intervals of 6 or more hours until a constant weight was determined (to the 
nearest 0.1 mg). The particulate filters were placed in a desiccator and allowed to dry at ambient 
temperature for 24 hours. The filters were then weighed at intervals of 6 or more hours until a 
constant weight (to the nearest 0.1 mg) was determined. 

The weights of the probe and filter residues and weight gain of the filter were combined to 
determine the suspended particulate matter emissions. The organic soluble fraction was 
determined after the particulate analyses had been completed. The probe and filter holder 
residues, filters, and impinger liquids were extracted using Method 202 procedures with the 
exception that toluene was used as the organic solvent instead of methylene chloride. This 
substitution was made to duplicate procedures used previously during EPA sponsored stack 
testing at Jewell. After the samples were extracted, the toluene was evaporated and the 
remaining fraction was measured gravimetrically. 



The certificates of analysis for the Method 202 samples are included in Appendix D. Field data 
and related calculations for the Method 5R02, as well as other, sampling trains are included in 
Appendix F. 

4.3 
The VOST sampling was conducted in accordance with EPA-600/8-84-007, Method 0030, SW- 
846; "Protocol for the Collection and Analysis of Volatile POHCs Using VOST." Two pairs of 
VOST tubes were collected per day - one pair during the charging of Battery 3-B and the second 
pair during the charging of Battery 3-C. The sampling procedure deviated from the method in 
that the sampling rate was reduced so that the time to obtain a 20 liter sample volume was 80 
minutes (instead of the 40 minutes for SLO-VOST). Each day, sampling was conducted for 80 
minutes of the approximately 104 minutes required to charge Battery 3-B; and for 80 minutes 
of the approximately 144 minutes required to charge Battery 3-C. This allowed the sampling 
train to be operated continuously throughout most of the charging of each battery without 
stopping to change tubes. 

Volatile Organic Sampling Train (VOSr) Procedure 

TENAX@' and TENAX@/charcoal sorbent tubes were prepared, handled, stored and analyzed as 
per the EPA protocol. The TEN& resin was soxhlet extracted, vacuum dried, thermally 
conditioned with organic-free nitrogen, and loaded into tubes. Each sorbent tube was labeled 
with a unique identification number. 

Throughout the project, the sorbent tubes were protected from contamination by placing them in 
culture tubes which contained clean activated carbon. The tubes were shipped and stored on dry 
ice, maintaining sub-zero temperatures before and after use. At the completion of each run, the 
tubes were repacked on dry ice, and stored in insulated containers for shipment to the analytical 
laboratory. With the exception of the run time, the sample collection procedures followed the 
referenced EPA protocol. A schematic of the sampling train is shown in Figure 4-4. 

After each pair of tubes were installed in the train, a leak check was performed at a minimum 
vacuum of 10 inches of Hg. The train was leak checked after sampling at a vacuum greater than 
the highest vacuum experienced during the run. Each pair of sorbent tubes was nominally 
exposed to 20 liters of stack gas over an 80 minute time period. The approximate flow rate 
through the sampling train was 0.25 liters per minute. 

10 
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As required by the method, the probe temperature was maintained above 150°C for the duration 
of the sampling. The gas Stream was cooled to below 20°C before passing through the sorbent 
tubes by a spiral condenser, which had ice water circulating through the jacket continuously 
during the sampling. 

Before installing the first pair of tubes, the train was purged with stack gas to condition the 
glassware. After collecting the samples, each tube pair was removed from the train, end caps 
replaced, labeled, returned to the culture. tubes, and stored. The gas stream was essentially 
ambient air with low moisture (approximately 2%) and no condensed moisture was collected. 

On June 19, during Run 3, a field blank set of sorbent tubes was collected. The end caps were 
removed and the tubes were placed near the sampling train to simulate the normal handling 
procedures incurred during installation and removal of tubes from the train. The field blanks 
were allowed to remain exposed to ambient conditions for approximately ten minutes, then 
resealed and packed for shipment. 

4.4 
The procedure used to collect the semi-volatile compounds was based on the method developed 
to measure polynuclear aromatic hydrocarbons in ambient air (Method TO-13, “Determination 
of Polynuclear Aromatic Hydrocarbons in Ambient Air Using High Volume Sampling ...,” in 
EPA’s Compendium of Methods for the Determination of Toxic Organic Compounds in 
Ambient Air). It is similar to the Modified Method 5 stack test method used to collect semi- 
volatile organic compounds (EPA SW-846 Method 0010). In both methods, polymeric resin is 
used to adsorb semi-volatile organic compounds. The Modified Method 5 stack train contains 
a chilled condenser to cool hot gases and condense moisture before the sample gases pass 
through the sorbent. The TO-13 procedure was suitable in this particular situation due to the low 
moisture and relatively low temperature of the baghouse exhaust gas stream (2% moisture, 119°F 
average temperature during charging). The sampled gas stream was cooled to ambient 
temperature (or below) before it was introduced into the sorbent trap. The advantage of using 
this procedure instead of the Modified Method 5 train was that a larger sample volume and, 
conversely, a lower detection limit could be achieved. The average sample volume was 743 
standard cubic feet for the 3 runs. For the approximately 4 hours when charging was conducted, 
this represents a sample volume that is 6 to 7 times larger than would typically be obtained when 
using the Modified Method 5 sampling train. 

Semi-volatile Organic Sampling Train (Method TO-13) Procedures 



The modified TO-I3 sample train consisted of a General Metal Works Model PS-1 sampler, 
sorbent trap, sample line, and the sampling nozzle. A schematic of the sample uain is shown 
in Figure 4-5. The "modification" to the method consisted of transporting the gas to the sorbent 
trap through a nozzle and a Teflon" sample line. The nozzle was placed in the stack at a 
representative point. The sorbent trap consisted of XAD-T resin "sandwiched" between 
polyurethane foam. The sorbent trap was placed in a clean glass sleeve, and this unit was placed 
inside a gastight aluminum sample housing. The sorbent and a section of the inlet sample line 
were kept in an ice water bath during sampling. The sample line was rinsed with hexane 
following each run. Both the hexane rinse and the sorbent were analyzed. 

A leak check was performed prior to each run by sealing the nozzle opening and observing 
whether or not gas stopped flowing through the orifice meter. A leak check was also performed 
after each run. All pre-test and post-test leak checks were satisfactory for all test runs. During 
each run, the PS-1 sampler was switched on and the stack gas was drawn through the sample 
nozzle, sample line, sorbent trap, and then exhausted through the sampler. A magnahelic gage 
measured the pressure drop across the orifice meter. The pressure drop that corresponded to the 
desired sampling rate was determined and the flowrate was adjusted prior to operating the 
sampler. The pressure drop was recorded at timed intervals during the sampling period. If 
necessary, the sampler flowrate was adjusted to maintain a constant sampling rate throughout the 
test. Other data recorded included barometric pressure, sorbent trap identification number, and 
sample run time. 

At the conclusion of each test run, the sorbent trap was removed from the aluminum sample 
housing, wrapped in aluminum foil, sealed, and stored on ice for shipment to the analytical 
laboratory. The Teflon" sample line was rinsed with hexane between each run, and the hexane 
rinse was captured, placed in a uniquely numbered sample container, and stored for shipment to 
the laboratory. 

On June 19, during Run 3, a field blank sorbent trap was collected. An unused sorbent trap was 
removed from its glass container and placed near the sampling train to simulate the normal 
handling procedures incurred during installation and removal. The blank sorbent trap was 
allowed to remain exposed to ambient conditions for approximately ten minutes then resealed and 
packed for shipment along with the other samples. 
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5.0 Baghouse Dust Analyses 

At the end of each day, the material (mostly coal fines) that had accumulated in the baghouse 
hopper was collected. To insure that all of the dust was removed, the sides of the hoppers were 
rinsed into the collection barrel. Each sample was blended and its weight and moisture 
determined. On average, the rate of dust accumulation in the baghouse was 5.52 dry l b s h  or 
0.0184 Ibs dust/ton coal charged. 

A composite baghouse dust sample was analyzed for the following parameters: coal tar pitch 
volatiles (also referred to as benzene soluble organics or BSO), semi-volatiles (EPA 8270), metals 
(EPA 7471 and 6010). and phosphorous (EPA 365.3). The results of these analyses are 
summarized in Table 5-1. The collected mass rate of each compound was estimated based on 
the overall dust collection rate and the measured concentration of each compound. 

The dust samples were dried at 100°C to determine moisture prior to being submitted for the 
listed analyses. Since this may have affected the results, an additional sample of baghouse dust 
was submitted for analyses of semi-volatiles, phosphorous, mercury, and BSO. This second 
sample of baghouse dust was obtained at a later date (August 16, 1992). The results of the 
analyses of this second sample are summarized in Table 5-2. As with the f rs t  sample, the 
collected mass rate of each compound was estimated based on the measured concentration of 
each compound and the initial dust collection rate (5.52 Ibsh) .  

The same semi-volatile compounds were found both samples. The concentrations in the second 
(undried) sample were somewhat higher. Phosphorous and coal tar pitch volatiles (BSO) were 
also higher in the second sample. Mercury was not detected in the initial sample but was 
reported at the detection limit (0.1 ppm) in the second sample. The higher values from analysis 
of the second sample were used to estimate the total charging emissions. 

Copies of the dust collection data are included in the process information in Appendix A. The 
laboratory certificates of analysis have been included in Appendix E. 
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TABLE 5-1 
BAGHOUSE DUST SAMPLE 

CHARGING MACHINE TEST 
JEWELL COAL AND COKE CO. 

JUNE 17-19.1992 
IT PROJECT NO. 406253.17 

COMPOUND CONC. CONC. MASS [AI MASS IBI 

(LBSiTON) 

CATEGORY 
(PPM) (PPB) RATE RATE 

(LBSiHR) 

41- 
)LATILES 

KIC METALS 

HER 

BENZO[A]ANTHRACENE 
BENZOm]KUORANTENE 
B E N Z O l K l K U O R 4 " E  
BENZO[A]PYRENE 
BENZO[G.H.IIPERYLENE 
CHRYSENE 
FLuo- 
INDENO[1.2,31PYRENE 

ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COBALT 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SELENIUM 

BARlUM 
PHOSPHORUS 
COAL TAR PITCH VOLATILES 

5900 
9800 
7400 
5400 
9500 

1 lo00 
loo00 
5700 
6900 

loo00 
81600 

30 
1.1 

13 
9 

13 
58 

19 

ND 

ND 

ND 

65.7 
78 

8000 

3.26E-05 
5.41E-05 
4.08E-05 
2.98E-05 
5.24E-05 
6.07E-05 
5.52E-05 
3.15E-05 
3.81E-05 
5.52E-05 
4.50E-04 

1.66E-04 
6.07E-06 
ND 
7.18E-05 
4.97E-05 
7.18E-05 
3.20E-04 
ND 
1.05E-04 

ND 

3.63E-04 
4.31E-04 
4.42E-02 

1.09E-O' 
1.80E-0' 
1.36E-O' 
9.94E-01 
1.75E-O' 
2.02E-O' 
1.84E-O' 
1.05E-O' 
1.27E-O' 
1.84E-O' 
150E-01 

552E-0' 
2.02E-08 

2.39E-0' 
1.66E-0' 
239E-0' 
1.07E-01 

350E-0' 

ND 

ND 

ND 

1.21E-01 
1.44E4 
1.47E-0' 

[AI -TOTAL DUST RATE = 
B1- NORMALIZED DUST RATE = 

552 LBS/HR 
0.0184 LBSDON COAL 

NOTES: ND = NOT DETECTED 



TABLE 5-2. 
BAGHOUSE DUST RESAMPLE 

AUGUST 16,1992 
JEWELL COAL A N D  COKE CO. 

IT PROJECT NO. 406253.17 

CATEGORY COMPOUND CONC. CONC. MASS [AI MASS IBI 

(LBS/HR) (LBSROM 
(PPM) (PPB) RATE RATE 

M I -  
{OLATILES 

OXC METALS 

THER 

BENZOrAIANTHRACENE 
BENZO[BlFLUORANTHENE 
BENZOKIFLUORANTHENE 
BENZO[A]PYRENE 
BENZO[G,H,I]PERYLENE 
CHRYSENE 
F L U 0 R A " E  
INDEN0[1.2.31PYRENE 
PHENANTHRENE 
PYRENE 

ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COBALT 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SELENIUM 

BARIUM 
PHOSPHORUS 
COAL TAR PITCH VOLATILES 

NM 
NM 
NM 
NM 
NM 
NM 
NM 

NM 
NM 

NM 

0.1 

138 
21000 

14ooo 7.73E-05 
23000 1.27E-04 
1 9000 1.05E-04 
25000 1.38E-04 
35000 1.93E-04 
23000 1.27E-04 
18000 9.94E-05 
2 m  l.10E-04 
12000 6.62E-05 
21000 1.16E-04 

2 1 m  1.16E-03 

NM 
NM 
NM 
NM 
NM 
NM 
NM 
5.52E-01 

NM 
NM 

NM 
1.62E-04 
1.16E-01 

258E-0; 
4.23E-0; 
3.50E-07 
4.60E-0; 
6.44E-07 
4.23E-07 
3.31E-07 
3.68E-07 
2.21E-07 
3.86E-07 
3.86E-06 

NM 
NM 
NM 
NM 
NM 
NM 
NM 

NM 
NM 

NM 

1.84E-09 

254E-06 
3.8622-04 

[A] -TOTAL DUST RATE = 
[BI - NORMALIZED DUST RATE = 

552  LBS/HR 
0.0184 LBSDON COAL 

NOTES: NM = NOT MEASURU) 



6.0 Discussion of Results 

The base data for the 3 day test are summarized in Table 6-1. During each day, 1240 tons of 
coal was charged to 31 ovens in approximately 4 hours. The average coal charging rate was 308 
tons/hr. The average baghouse exhaust flowrate was 25,200 acfm at 119°F during charging 
(bypass damper closed). The average particulate concentration in the baghouse exhaust (0.00034 
gr/dscf) indicated that the bag filters were all intact. The paniculate removal efficiency of the 
baghouse was >99%. However the overall collection efficiency of the system was lower, because 
all of the charging plume was not captured by the hood. 

The average baghouse stack emission rates of volatile compounds from the VOST analyses in 
lbs/hr and in lbshon coal charged are summarized in Table 6-2. The emission rates are based 
on the average of 5 of the 6 pairs of tubes. One tube pair was broken in transit and not included 
in the average. Benzene, toluene, xylenes, and carbon disulfide were measured volatile organic 
constituents of the charging plume. Chloromethane, ethylbenzene, and 1.1.1-nichloroethane were 
unexpected constituents that may be contaminants or true products of incomplete combustion. 
Based on the mechanism by which the charging plume is produced, styrene and 
dichlorodifluoromethane are unlikely compounds that are probably contaminants. Acetone, 
methylene chloride, methyl ethyl ketone, and tetrachloroethene were found in the laboratory 
method blank or field blank at similar levels as the samples and appear to be contaminants. The 
VOST certificates of analysis are included in Appendix B. 

The average baghouse stack emission rates of semi-volatile compounds from the TO-13 sampling 
have been listed in Table 6-3. These values represent the average of Runs 1 and 3. A 
mechanical failure occurred at the laboratory during the extraction of the Run 2 sorbent trap that 
prevented solvent from circulating through the soxhlet extractor. The levels of several 
compounds were low compared with Runs 1 and 3 and the recoveries of some surrogates were 
also low. For this reason, the Run 2 results were not included in the average. The listed 
compounds were expected constituents of incomplete coal combustion. One compound, di-n- 
butyl phthalate, a common analytical contaminant, was found in one of the samples at the limit 
of detection and was not listed in the table. The TO-I3 certificates of analysis are included in 
Appendix C. 
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T 
d 
4 

Date 

Time 

Net charging time (min) 

Coal charged (tons) 

Average charging rate (tonsfir) 

1 
J. 
5' 

Run No. 1 Run No. 2 Run No. 3 

61 17/92 611 8/92 6/19/92 

16:13-20:25 16:05-20:28 16:03-20:03 

242 254 230 

1,240 1,240 1,240 

307 293 323 

Table 6-1. Base Data 
Charging Machine Baghouse Test 
Jewel1 Coal and Coke Company 

June 17-19, 1992 
IT Project No. 406253.17 

Page I of 2 

Gas Flowrate ACFM' 

Gas Flowrate DSCFMb 

25,900 25,400 24,300 25,200 

21,200 21,000 19,700 20,600 

Temperature CF)' 

Moisture (% Volume) 

127 111 119 119 

1.8 2.7 2.8 2.4 

11 CO, (% Vol - dry basis) I O I O I O  

0, (% Vol - dry basis) 21 21 21 21 

)I Net Sample time (minutes) I 200 I 222 I 128' 

Volume sampled @ STP (dscf) 

% Isokinetic 

125.7 151.5 85.7 121.0 

99 108 112 106 

(1  Concentration (grldscf) I 0.00031 I 0.00012 I 0.00058 I 0.00034 11 
Mass Rate ( Ibsh)  

Mass Rate (Ibslton coal) 

0.056 0.022 0.097 0.058 

0.00018 0.00008 0.00030 0.00019 

11 Semi-Volatile Compounds 

~~ 

Volume Sampled @ STP (dscf) 

11 
~ 

665 773 791 743 

11 Net Samule time (minutes) I 190 1 223 I 230 I 214 11 



*Set A 

*Set B 

80 80 80 80 

80 80 80 80 

a 
b 
C Battery 3-C only. 

Bypass Damper closed (@ duct temperature and pressure). 
Average - Damper cycled between hood and ambient position (@ 29.92 in Hg, 68'F). 

Volume Samuled @ STF' (dsl) 

*Set A 19.496 19.661 19.865 19.67 

-Set B 19.791 19.424 19.195 19.47 - 



TABLE 6-2. 
VOLATILE COMPOUNDS 

CHARGING MACHINE TEST 
JEWELL COAL AND COKE CO. 

JUNE 17-19,1992 
IT PROJEIT NO. 406253.17 

-AVERAGE [A)- 
COMPOUND MASS MASS COMMENTS 

(LBSIHR) (LBS/TON COAL) 
RATE RATE 

E"E 
OLUENE 

ETHYLENE CHLORIDE 
CETONE 
ARBON DISULFIDE 
HLOROMETHANE 
rYRENE 
ICHLORODFLUOROMETHANE 
THYLBENZENE 
ETHYL ETHYL KETONE 
ETRACHLOROETHENE 
1.1-TRICHLOROETHANE 

. -_ rims 

7.67E-03 
3.61E-03 
1~45E-03 
1.06E-03 
4.53E-04 
4.47E-04 
4.44E-04 
2.33E-04 
2.17E-04 
1.57E-04 
1.35E-04 
1.31E-04 
1.76E-05 

.- _ _ _ _  
2.52E-05 
1.18E-05 

- 4.72E-06 
3.45E-06 
1.51E-06 
1.49E-06 
1.42E-06 
7.53E-07 
7.42E-07 
5.08E-07 
4.52E-07 
4.39E-07 
6.01E-08 

- .-. . . . . - 
CONTAMINANT 
CONTAMINANT 

POSSIBLE CONTAMINANT 
PROBABLE CONTAMINANT 
PROBABLE CONTAMINANT 
POSSIBLE CONTAMINANT 
CONTAMINANT 
CONTAMINANT 
POSSIBLE CONTAMINANT 

[A] - BASED ON 5 OF 6 SETS OF TUBES (1 SET BROKEN IN TRANSm 



TABLE6-3. 
SEMI-VOLATILE COMPOUNDS 

CHARGING MACHINE TEST 
JEWELL COAL AND COKE CO. 

IT PROJECT NO. 406253.17 
JUNE 17-19,1992 

-AVERAGE [A]- 
COMPOUND MASS MASS 

RATE RATE 
(LBS/HR) (LBSRON COAL) 

NAPTHALENE 4.91E-03 1.59E-05 
2.12E-03 6.19E-06 
1.53E-03 4.91E-06 

ACENAPTHALENE 1.25E-03 3.99E-06 
CRESOLS 1.05E-03 3.35E-06 
2-METHYLNAPTHALENE ' l.CQE-03 3.20E-06 
P"0L 1.06E-04 2.26E-06 

4.17E-04 1.34E-06 
DIBENZOFURAN 3.80E-04 1.21E-06 

. . .  . . ~ . .  3.62E-04 1.16E-06 
BENZYL ALCOHOL 3.58E-04 1.14E-06 
2.4-DIMETHYLPHENOL 2.65E-04 8.49E-01 
C i K Y S  l .PE-04 3.92E-01 
B . W 9  1.14E-05 2.48E-01 

4.63E-03 1.48E-05 

[A] -BASED ON RUNS 1 AND 3 (ANALYTICAL PROBLEMS WITH RUN 2) 



The total charging emissions of particulate matter, soluble organics (BSO or TSO), volatile and 
semi-volatile organic compounds, and metals from the baghouse exhaust are summarized in Table 
6-4. As discussed previously, the hood system did not collect 100% of the charging plume. The 
total emissions of particulate matter were estimated based on the observation that approximately 
70% of the charging plume was captured and conveyed through the baghouse. 

The uncaptured paniculate rate was estimated based on the measured particulate emissions from 
the baghouse and the rate of dust accumulation in the baghouse hopper (average of 5.52 Ibs/hr 
or 0.0184 Ibs/ton coal charged). With the baghouse dust and stack assumed to represent 
approximately 70% of the total particulate, the uncaptured plume was estimated to be: 

uncaptured particulate = 30% / 70% x captured particulate. 

The total particulate emission rate was then estimated as the sum of the baghouse exhaust and 
the uncaptured plume rate, or 0.00807 lbslton coal. The total particulate material emitted to the 
atmosphere would be 10 Ibs/day from 62 ovens, or 0.16 Ibs per oven per day. 

The total TSO/BSO emission rate was estimated in the same way, with the assumption that the 
BSO concentration in the uncaptured particulate was the same as the coal tar pitch volatiles in 
the baghouse dust. The TSO from the stack emissions are probably much lower than the reported 
value. The total TSO blanks (from the filter and the probe rinse and impinger reagents) were 
higher than the samples for 2 of the 3 test runs. Also, the TSO value was substantially higher 
than the suspended particulate values. However, the uncorrected TSO value is reported as a 
worst case number. 

The total emission rates of volatile organic compounds were estimated by assuming that the 
measured value was 70% of the total value. It was assumed that the baghouse did not remove 
volatile compounds, and: 

total volatiles = measured volatiles / 0.7. 

The total emission rates of semi-volatile compounds were based on whichever of the previous 
calculations produced the higher value. Note that, as discussed previously, an additional sample 
of baghouse dust was analyzed and the values in Table 6-4 represent the higher of the two 
analyses. 
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TABLE6-4. ii 
TOTAL CHARCIS(; EhllSSlOSS 
JEWELL COAL ASD COKE CO. 

IT PROJECT NO. 406253.17 

CATEGORY COMPOUND 
TOTAL 

BACHOUSE BACHOUSE E3lISSION 
I CATCH [A] EXHAUST RATE [B] 1 

(LBSnON COAL) fLBS/TON COAL) fLBSRON COAL) I 

I 
iENERAL 

TOLATILES 

EMI-VOIATILES 

'OXIC METALS 

ITHER 

PARTICULATE M A T E R  
TSO/BSO [C] 

BENZENE 
TOLUENE 
XYLENES 
CARBON DISULFIDE 
CHLOROMETHANE 
ETHYLBENENE 

NAPTHALENE 
TOTAL PAHS 
PHENANTHRENE 
FLUORANTHENE 
ACEN- 
CRESOLS 
2-METHYL.NAPlHALENE 
PHENOL 
ANTHRACENE 
DIBENZOFUR4N 
FLUORENE 
BENZYL ALCOHOL 
2.4-DIMETHYLPHENOL 
CHRYSENE 
BENZO[A]ANTHRACENE 
BENZO[G.HJPERYLENE 
BENZOIAIPYRENE 
BWO[B]FLUORA"ENE 
PYRENE 
INDEN0[1,2,3]PYRENE 
BENZOIK]FLUORA"ENE 

MANGANESE 
ARSENIC 
NICKEL 
LEAD 
CHROMIUM 
COBALT 
BERYLLIUM 
MERCURY 
SELENIUM 
CADMIUM 

PHOSPHORUS 
BARIUM 

1.84E-02 
3.86E-04 

NM 
NM 
NM 
NM 
NM 
NM 

ND 
3.86E-06 
2 . z i ~ n 7  
3 . 3 1 ~ n 7  

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4 . 2 3 ~ ~ ~  
Z . S B E ~ ~  
6 . u ~ n 7  

4.23~-07 
3 . 8 6 ~ ~ 1 7  

4.60E-07 

3.68E-07 
3.SOE-07 

i . 0 7 ~ ~ ~ 6  
5 . 5 2 ~ n 7  

2.39~-07 
i . 6 6 ~ n 7  

3.50E-07 
2.39E-07 

2.02E-08 
1.84E-09 

ND 
ND 

2.54E06 
1.2IE06 

1.86E-04 
1.40E-03 

2.5ZE-05 
I .  18E-05 
4.72E-06 
1.49E-06 
1.42E-06 
S.08E-07 

1.59E-05 
1.48E-05 
6.79E-06 
4.91E-06 
3.Y9E-06 
3.35E-06 
3.20E-06 
2.26E-06 
1.34E-06 
1.21866 
1.16E66 
1.14E-06 
8.49E-07 
3.92E-07 
2.48E-07 

ND 
ND 
ND 
ND 
ND 
ND 

NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 

NM 
NM 

8.07E-03 
1.57E-03 

3.6OE-OS I 
1.6YE-051 

t:;:Z:Ei 
2.03E-06 
7.26E-07 I 

2.27E-05 I 
2.1ZE-OSI 
9.71E-061 
7.02E-061 
5.70E-061 
4.78E-06 
4.57E-06 
3.23E-06 
1.91E-06 
1.73E-06 
1.6SE-06 
1.63E-06 
1.21E-06 
5.73E-07 
3.59E-07 
2.76E-07 
1.97E-07 
1.8lE-07 
1.66E-07 
1.58E-07 
1.50E-07 

4.57E-07 
2.378-07 
1 .50E-07 
1.03E-07 
1.03E-07 
7.10E-08 
8.67E-09 
7.8YE. 10 

I 

ND 
ND 

1.09E-r 
5.18E 

[AI - HIGHER VALUE OF 2 SAMPLES (SEE TEXT) 
[Bl - ESTIMATED USING HOOD SYSTEM CAPIURE EFFICIENCY OF 
IC1 - TSO FROM BAGHOUSE EXHAUST APPEARS UNREASONABLY HIGH 

NOTES: 
ND - NOT D!ZECIED 
NM - NOT MEASURED 



The emission rates of metals were not measured from the baghouse stack. The metals emissions 
were estimated in Table 6-4 based on the uncaptured particulate matter rate and the 
concentrations of metals in the baghouse hopper dust sample. Since a baghouse controls 
particulate matter efficiently, and it is likely that the metals of concern would be present as 
particles at the baghouse temperature (average of 119°F during charging), the impact of not 
adding the stack emissions should not be significant. 
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JEWELL COAL AND COKE COMPANY I 
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JEWELL COAL AND COKE COMPANY 1 
D a t e  : 6 -17-92 

C o k e  P l a n t  - B a t t e r y  3-C 

DAILY O P E R A T I N G  SUMMARY ____________________---  

4 

5 
- 

22 

23 

24 

25 

26 
- 

I I 
I I- [ 
I 6 

7 
- 

I I- 

8 

9 
- 

I- - 

31 I I 
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L I 

I 

I 



4 
I 
B 
B' 

J E W E L L  COAL AND COKE COMPANY 

D a t e :  6-18 - 92 
Coke P l a n t  - B a t t e r y  3-B 

D A I L Y  O P E R A T I N G  SUMMARY 

6 1  I 

I 



JEWELL COAL AND COKE COMPANY 

4 

D a t e  : 6 - 1 8 - 9 2  

C o k e  P l a n t  - B a t t e r y  3-C 

D A I L Y  O P E R A T I N G  SUMMARY _-_---_---_-----____--- 

5 

6 

7 

8 

9 

10 

11 

12  

13 

- 

- 
- 
- 
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a 
I 
I 
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JEWELL COAL AND COKE COMPANY 

D a t e  : 6 - 1 9 - 9 2  
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Tcleplione 9?5-381S 

COAL SN.PLES TAKEil FROM BAGIIOUSE HOPPERS L9CATEE ON TEE NO. 3 COKE PUSUER 

DATE SAMPLE WEIGHTS AS COLLECTED 

6 / 1 8 / 9 2  26.75 lbs. 

6 / 1 9 / 9 2  38.2 lbs. 

6 / 2 0 / 9 2  



TO: WAYNE PRUITT 

FROM: DANNY BALL 

SUBJECT: SPECIAL SAMPLE OF COAL TAKEN FROM BAGHOUSE H017PERS 
ON # 3  COKE PUSHER. TAKEN 6/ia/i992. 

MOISTURE 
ASH 
VOL . 
F.C. 

SULFUR 

FSI 

COPY: CHARLES ELLIS 
WILLIAM LIPPS 
RICK WADDELL 
F I L E  

AS RECIEVED DRY 

20.47 
8.82 11.09 

56.50 71.04 

100.00 100.00 

14.21 17. a7 

_------ -- ---- --- 

0.81 1 . 0 2  

NON CONFORMING 



I 
I TO: WAYNE PRUITT 

DANNY BALL 

SUBJECT: SPECIAL SAMPLE OF COAL TAKEN FROM BAGHOUSSE HOPPER 
ON $ 3  COKE PUSHER. TAKEN 6/19/1992. 

I 
I 
I 

I 
P 

LAB. NO. 476507 

t401 STURE 

ASH 

VOL. 

F. C. 

SULFUR 

F . S. I 

COPY: CHARLES ELLIS 
WILLIAM LIPPS 
RICK WADDELL 
FILE 

AS RECIEVED DRY 

4 0 . 2 9  

6.47 

10.70 

42.54 

100.00 
___-_----- 

10.83 

17.92 

71.25 

100.00 
______--- 

0.59 0.99 

NON CONFORMING 
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Appendix B 

Volatile Compounds 
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0 Analytical Services. Inc. 16433 Foitz Pkwy. Strongsviile, OH 44136 (216) 572-3200 FAX (216) 572-762: r 
Clien t :  

IT Carsora t ion  
312 Girectors Drive 
F.nox-.-Llle, TN 37923 

Attn: John Carson 

CXRTIPICATE OF AXAL7S15 

Work Order :: 92-06-199 
C : i e r t  Code: IT AQS-KNOX 
Report Date: 97/06/92 
Work ID: VOST for A??. IX VOA'S 
C a t e  Received: 06/24/52 

Purchase Order: P r o j l  40625j.l:/Jtweil 

SAMPLE IDEXTIFTCATICS 

Lab Sample 
Number D e s c r i o t i c n  xh Lab Sample 

Number Descr iDtion 
0: VOST A i r  1545 G 02 VOST A i r  is46 $ b  

04 VOST A i r  1548 a b 
06 VOST A i r  1550 3 b  

03 VOST A i r  1547 2 0  
0 5  VOST A i r  1549 3 &  ( 6 m L )  
07 VOST A i r  1551 f i e &  O/mk 

Data are r epor t ed  on an as-received b a s i s  un le s s  s ta ted  o the r -  
w i s e .  P rac t ica l  Q u a n t i t n t i o n  L . i m i t s  (PQL's) are l i s t e d ;  t h e y  
a r e  h ighe r  t h a n  instrument  d e t e c t i o n  l i m i c s  and t a k e  t h e  
sunple's matrix i n t o  account.  Metals and other i n o r g a n i c  desa  
are co r rec t ed  for l abo ra to ry  blank va lue r ;  o rganic  date are 
n o t .  Unless  o therwise  noted. o rgan ic  z~alysis blanks  hzd ni 

/. 
t a r g e t s  found alovo t h e i r  PQL's. ,' , 



I 
I Work Order # 92-06-199 Ross Analytical serrices, Inc R e p o r t e d !  07/06/92 

REPORT COMMENTS 

Acetone, methylene chloride, and methyl ethyl ketone was found in the blank at 
37, 35, and 48 total ng, respectively. Sample results were not blank 
subtracted. 

Sample VOST Air 1549 (RASI NO. 0 5 )  was received in a broken condition. At your 
request, the sample was analyzed as the others. 
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Work O r d e r  # 92-06-199 Ross Analytical Services, Inc R e p o r t e d :  07/06/92 
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TEST METHODOLOGIES 

Appendix IX volatile organics were determined by gas chromatography/mass 
spectrometry as in EPA Method 8240 using a capillary column. 
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work order # 92-06-199 I 
Ross Aualyeical Serrices, Inc Reported: 0 7 / 0 6 / 9 2  

RBSIILTS BY slucmg 

sanple Descr ipt ion VOST A i r  1545 tab No. 01 

Test Descr ip t ion  Am. I X  prrgeables Test Code 8240A9 

I 
I 

DATE RUN 07/01/92 DILUTION FACTOR - 1 UNITS Total Nanoqrem 

CAS NO. 

67-64-1 
75-05-8 
107-02-8 
107-13-1 
107-05- 1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74 -87- 3 
126-99-8 
124-48- 1 
96-12-8 
106-93-4 
110-57-6 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 

COWPWNO RESULT POL 

Acetone e a L  - 50 
Ace ton i t r i l e  <POL __ 50 
Acrolein <POL - 20 
Acryloni t r i  le ‘POL - 10 
A l l y l  ch io r ide  ‘POL - 5 
Benzene 2200 - 5 
B r d i c h l o r a n e t h a n e  ‘POL - 5 
B r m f o m  <POL - 5 
Broarmthane <POL - 10 
Carbon d i su l f i de  130 - 5 
carbon te t rach lo r ide  <POL - 5 
Chlorobenzene <POL - 5 
Chlorethene <POL - 10 
Chloroform ‘POL - 5 
Chloranethane <POL - 10 
Chloroprene ‘POL - 5 
Dibrmh lo rune thane  <POL - 5 
1.2-Dibrano-3-chloropropane ‘POL - 10 
1,2-Oibramethane <POL - 5 
trans-l.4-DichLoro-2-butene ‘POL - 5 
OichIorcdifLuoranethane <POL - 10 
1.1-Dichloroethane <POL - 5 
1.2-Dichloroethane <POL - 5 
1,l-Oichloroethene ‘POL - 5 
1 .2-Dichloroethene ( t o t a l )  ‘POL - 5 
1.2-Dichloropropane ‘POL - 5 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 3 - 7 6 -  2 
Toluene-& 2 3- 110 

4-Branofluorobenzene - 89 2- 115 

CAS NO. 

10061-01-5 
10061-02-6 
100-41-4 
97-83-2 
591-78-6 
74-88-4 
126-98-7 
74-95-3 
75-09-2 
78-93-3 
80-62-6 
108-10-1 
107- 12-0 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-1 
108-05-4 
75-01-4 
1330-20-7 

CCUPWNO 

cis-l,3-Dichloropropene 
trans-1.3-Dichloropropene 
Ethylbenzene 
Ethyl  methacrylate 
2 - Hexanone 
lodonethane 
Methacryloni t r i  le 
Methylene branide 
Methylene ch lo r ide  
Methyl e thy l  ketone 
Methyl methacrylate 
L-Wethyl-2-pentanone 
P r o p i o n i t r i l e  
styrene 
1,1,1,2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrach Loroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorof luoranethane 
1,2.3-Trichloropropane 
vinyl acetate 
Vinyl ch lo r ide  
Xylenes ( t o t a l )  

I RESULT 

<POL - 5 
<POL - 5 
<POL - 5 
<POL - 5 
<POL - 50 
<POL - 10 
<POL - 20 
<POL - 5 

640 - 
<POL - 10 
<POL - 5 

<POL - 20 
<POL - 5 
<POL - 5 
<POL - 5 

33 - 
460 - 5 

<POL - 5 
<POL - 5 
‘POL - 5 
<POL - 5 
<POL - 5 

5 

<POL - 50 

5 

CWL - 50 
<POL - 10 
<POL - 10 
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Work Order X 92-06- lw ROSS Analytical Services, IK Reported: 07/06/92 

Sawle Description V M T  A i r  1545 Lab No. 01 
Test  Description Volati les l i b r a r y  search Test Code L1B-W 

D A T E  RUN 07/01\92 UNITS T o t a l  Nanoqrams 

APPROXIMATE 

CCUPWNO SCAN II  RESULT 

pentane 2 80 

2-Methvl-1.3-Butadiene TJZ  60 

1.3-Cvclo~eentadiene 3 60 

1-Hexene 93z 50 

Unknown Hvdrocarbon. C7 p45 100 

Unknown Hvdrocarbon 3 40 

Cvclohexane 1127 80 

Oimethvl Cvclomtane llpz 20 

Hemane 2 50 

Unknoun Hvdrocarbon. c8 3 20 



Yort Order # 92-06-199 ROSS Analyt ical  Services, IK Rqmrted: 07/06/92 

Lab No. 02 salrple Descr ip t ion VOST A i r  1546 
Test Descr ipt ion A@. I X  plrgeables Test Ccde 8240A9 

I 
I 
I DATE RUN 07/01/92 DILUTION FACTOR - 1 UNITS Total  Nanogram 

CAS No. 

67-64-1 
75-05-8 
107-02-8 
107- 13- 1 
107-05- 1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-5 
108-90- 7 
75-00-3 
67-66-3 
74 - 87- 3 
126-99-8 
124-48-1 
96-12-8 
106-93-4 
110-57-6 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 

CCUPWNO RESULT POL 

Acetone 150 - 50 
A c e t o n i t r i l e  <POL - 50 
Acrolein <POL - 20 
A c r y l o n i t r i l e  <POL - 10 
A l l y l  ch lor ide <POL - 5 
Benzene 1600 - 5 
B r d i c h l o r o r n e t h a n e  *POL - 5 
Bromoform <PQL - 5 
Brommethane <POL - 10 

5 Carbon d i s u l f i d e  60 __ 
Carbon te t rachlor ide <POL - 5 
Chlorobenzene <POL - 5 
Chlorethane <POL - 10 
Chloroform <POL __ 5 
Chloromethane <POL - 10 
Chloroprene *POL __ 5 
Dib rmch lo romthane  *POL - 5 
1,2-0ibromo-3-chloropropane *POL - 10 
1.2-Oibrmethane <POL __ 5 
trans-l.4-Dichloro-2-butene <POL - 5 
Dichlorodifluoromethane <POL __ 10 
1.1-Oichloroethane <POL - 5 
1 ,2-Oichloroethane <POL ___ 5 
1.1-Dichloroethene <POL - 5 
1.2-Oichloroethene ( t o t a l )  <POL __ 5 
1.2-Oichloropropane <POL __ 5 

SURROGATE XRECOVERY LIMITS 

91 - 76 . 2 1,2-0ichloroethane-& - 
Toluene-& 99 3- 2 

4-Bromofluorobenzene - 98 - 8 6 -  1(5 

CAS No. 

10061-01-5 
10061-02-6 
100-41-4 
97-83-2 
591-78-6 
74-88-4 
126-98- 7 
14-95-3 
75-09-2 
78-93-3 
80-62 - 6 
108- 10- 1 
107- 12-0 
100-42-5 
630-20-6 
79-34-5 
127- 18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
108-05-4 
75-01-4 
1330-20-7 

CCUPWNO 

cis- l ,3-0ichloropropene 
trans-1,3-Oichloropropene 
E thylbenzene 
Ethyl  methacrylate 
2-Hexa1mne 
I o d e t h a n e  
Methacry lon i t r i le  
Methylene b r m i d e  
Methylene ch lor ide 
Methyl e thy l  ketone 
Methyl methacrylate 
4-Methyl-2-pentanone 
P r o p i o n i t r i l e  
Styrene 
1.1.1.2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluorornethane 
1.2.3-Trichloropropane 
V i n y l  acetate 
V i n y l  ch lor ide 
Xylenes ( t o t a l )  

RESULT POL 

<POL __ 5 
<POL ___ 5 

69 - 
<POL ___ 5 
<POL - 50 
<POL - 10 
<POL __ 20 
<POL - 5 
490 __ 5 
8 4 -  10 

<POL __ 5 
<POL - so 
<POL __ 20 

5 92 - 
<POL - 5 
<POL __ 5 

43 - 
950 - 5 

<POL - 5 
<POL __ 5 
<POL __ 5 
<POL - 5 
'POL - 5 
<POL - 50 
<POL - 10 
580 __ 10 

5 

5 
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I 



1 
I 
I 
I 
I 
I 
‘I 
P 
1 
1 
I 
I 
I 
I 
1 
I 
1 
I 
I 

York Order I 92-06-lw Ross Analytical services, Inc Reported: 07/06/92 

S a w l e  Description VOST Air 1546 Lab No. 02 
Test Description Volat i les l i b r a r y  search Test Code L IB- Iu  

OATE RUN 07/01/92 UNITS Total Nanoqrams 

APPROXIMATE 

COMPWNO SCAN It RESULT 

Pentane 2 90 

Unknown Hvdrocarbon. C 9  PLg 60 

Heetane 2 LO 

Unknown Hvdrocarbon, C7 2 60 

Unknown Hvdrocarbon. ca LO 

Ethylmthvl Benzene 1865 LO 

T r i m t h v l  Benzene i s o m r  50 

T r i m t h v l  Benzene i s m r  1939 LO 

Unknown Aromatic, C 9  3 30 

Narhthtalene 3 100 



York Order # 92 -W- lW ROSS Analy t ica l  Services, Inc Reported: 07/06/92 

Sanple Descr ipt ion VOST A i r  1547 Lab No. 03 
Test Descr ipt ion App. I X  prrgeables Test Code 824019 

I 
I 
I 07/01/92 DILUTION FACTOR - 1 UNITS Total  Nanoqram DATE RUN 

CAS No. 

67-64-1 
75-05-8 
107-02-8 
107- 13- 1 
107-05- 1 
71-43-2 
75-27-4 
75-25-2 
74-63 -9 
75-15-0 
56- 23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 
126-99-8 
124-48- 1 
96-12-8 
106-93-4 
110-57-6 

75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 

75-71-8 

CCUPOUND RESULT POL 

Acetone 160 - 50 
Ace ton i t r i l e  <POL __ 50 
Acrolein <POL - 20 
A c r y l o n i t r i l e  <POL - 10 
A l l y l  ch lor ide <POL - 5 
Benzene 2200 __ 5 
Bramdichloranethan <POL ___ 5 
Bromoform <POL - 5 
Branurethane <POL __ 10 
Carbon disukf ide 200 - 5 
Carbon te t rachlor ide <POL - 5 
Chlorobenzene <POL __ 5 
Chlorethane <POL - 10 
Chloroform <POL __ 5 
Chloromethane 180 - 10 
Chloroprene <POL - 5 
Oibromochloranethane <POL - 5 
1,2-Dibram-3-chloropropane <POL - 10 
1,2-D i bramethane CWL __ 5 
trans-l,4-DichIoro-2-tutene <POL - 5 
Dichlorodi f luorarr thane 140 __ 10 
1.1-Dichloroethane ‘POL ___ 5 
1.2-Dichloroethane <POL - 5 
1.1-Dichloroethene <POL - 5 
1,2-Dichloroethene ( t o t a l )  <POL - 5 
1,2-Dichloropropane <POL - 5 

SMROGATE XRECOVERY L I M I T S  

1,2-DichIoroethane-dL p1 - 7 6 -  1(4 
Toluene-& > 2-  3 

4-Bramfluorotenzene 90 - 8 6 -  3 

CAS No. 

10061-01-5 
10061 -02-6 
100-41-4 
97-83-2 
591 -78-6 
74-88-4 
126-98-7 
74-95-3 
75-09-2 
78-93-3 
80-62-6 
108-10- 1 
107- 12-0 
100-42-5 
630-20-6 
79-34-5 

108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
108-05-4 
75-01-4 
1330-20-7 

127-18-4 

CCUPWND 

cis-1.3-Dichloropropne 
trans-1,3-Oichloropropene 
E thylbenzene 
Ethy l  m thac ry la te  
2-Hexanone 
lodamethane 
Methacry lon i t r i te  
Methylene bromide 
Methylene ch lor ide 
Methyl e thy l  ketone 
Methyl m thac ry la te  
4-Methyl-2-pntanone 
Propioni t r i  l e  
Styrene 
1,1,1,2-Tetrachloroethane 
1 ,1.2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Tr ichlorof luoranethant 
1,2,3-Trichloropropane 
V i n y l  acetate 
Viny l  ch lor ide 
Xylenes ( t o t a l )  

I 
I 
I 
I 
I 
1 
I 
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I 
I 
I 
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I 
I 
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Uork Order # 92-06-1w ROSS Analytical Services, Inc Reported: 07/06/92 

Sawh Description VOST A i r  1547 Lab No. 03 
Test Description Volat i les l ib rary  search Test Code LIB-ru 

DATE RUN 07/01/92 UNITS Total Nanoqrem 

APPROXIMATE 

CWPUJND SCAN # RESULT 

Unknown Hydrocarbon. c3 2 200 

Pentane 2 100 

1.3-Cvclowentadiene 3 70 

Unknown Hydrocarbon, C9 p46 100 

D i m t h v l  Cyclowntane 1192 20 

Heptane 2 40 

Methyl Cyclohexane 2 60 

Unknown Hydrocarbon, c8 1445 30 

Ill-lndene 3 20 

N a ~ t h s l e n e  3 100 



Work Order U 92-W-1W ROSS Analyt ical  Services, Inc Reported: 07/06/92 

sanple Descr ip t ion  VOST A i r  1548 Lab No. Ll4 

Test Descr ip t ion  App.  I X  plrgeables Test Code 8240A9 

DATE RUN 07/01/92 DILUTION FACTOR - 1 

CAS No. CCUPWND RESULT POL 

67-64-1 
75-05-8 
107-02-8 
107-13-1 
107-05- 1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74 - 87- 3 
126-99-8 
124-48-1 
96-12-8 
106-93-4 
110-57-6 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
788-87-5 

Acetone 180 - 50 

Acrolein <POL - 20 
A c r y l o n i t r i l e  <POL - 10 
A l l y l  ch lo r ide  <paL - 5 
Benzene 1600 - 5 
B r d i c h l o r u n e t h a n e  <POL ___ 5 
B r m f o r m  <POL - 5 
Brommethane <POL - 10 
Carbon d i s u l f i d e  100 - 5 
Carbon te t rach lo r ide  <POL - 5 
Chlorobenzene <POL - 5 
Chlorethane <POL - 10 
Chloroform +aL - 5 
Chtoromthane <WL - 10 
Chloroprene <WL - 5 
D i b r m c h  Lormethane <POL - 5 
1.2-Dibrm-3-chloropropane <POL - 10 
1.2-Dibrmethane <POL - 5 
trans-l.4-Dichloro-2-brtene <POL - 5 

1.1-Dichloroethane <POL - 5 
1.2-Dichloroethane <POL - 5 
1.1-Dichloroethene <PaL - 5 
1.2-Dichloroethene ( t o t a l )  <POL - 5 
1,2-0ichloropropane <POL - 5 

Aceton i t r i  l e  <POL - 50 

Dichlorodi f luoromthane 130 - 10 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-c!4 94 - 7 6 -  > 
Toluene-d5 (00 - 8 8 -  (10 

8 6 -  3 4 - B r m f l u o r o b m z m  9( L 

UNITS Total  Nanosrams 

CAS No. 

10061-01-5 
10061-02-6 
100-41-4 
97-83-2 
591-78-6 

126-98-7 
74-88-4 

74-95-3 
75-09-2 
78-93-3 
80-62-6 
108-10-1 
107- 12-0 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01 -6 
75-69-4 
96-18-4 
108-05-4 
75-01-4 
1330- 20-7 

CCUPUJND 

cis-1.3-Oichloropropne 
trans-l.3-Dichloropropene 
Ethylbenzene 
Ethyl  methacrylate 
2-Hexanone 
lodonethane 
ne thac ry lon i t r i l e  
Methylene b r m i d e  
Methylene ch lo r ide  
nethyl  e thy l  ketone 
nethyl  methacrylate 
4-Methyl-2-pentanone 
P r o p i o n i t r i l e  
Styrene 
1.1,1,2-Tetrachloroethane 
1,1,2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,l . l -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Tr ichlorof luorcnrthane 
1,2,3-TrichLoropropane 
v iny l  acetate 
V i n y l  ch lo r ide  
Xylenes ( t o t a l )  

I 
RESULT 

<POL ___ 5 

120 I 



1 
I 
I 
I 
I 
I1 

'I 
I 
I 
1 
I 
I 
I 
I 
1" 
I 
I' 
I 
I 

Work Order # 92-06-199 ROSS Analytical Services, 1~ Reprted: 0 7 / 0 6 / 9 2  

Sample Description VOST Air 1548 Lab Yo. 04 
Test Description Voleti les l i b r a r y  search Test Ccde L1B-M 

DATE RUN 07/01 /92  UNITS T o t a l  Nanoqrarm 

APPROXIMATE 

CWPCUND SCAN # RESULT 

Unknoun Hvdrocarbon 3 200 

Pentane 683 1 DO 

1.3-Pentadiene TJZ  70 

Unknown Hydrocarbon. C9 p45 60 

Cvclohexene 3 20 

Dimethyl Cvclomntane llpl 20 

Heptane 1203 80 

Methyl Cyclohexane 1283 50 

Unknown Hydrocarbon. C8 3 30 

YaDhthalene 2561 LO 



York Order # 92-06-199 ROSS Analy t ica l  Services, Inc Reported: 07/06/92 

Sanple Descr ipt ion W S T  A i r  1549 Lab No. 05 

Test Descr ipt ion A$$% I X  plrgeables Test Code 824019 

DATE RUN 07/02/92 D I L U T I O N  FACTOR - 1 UNITS Total  Wanowam 

CAS No. 

67-&-1 
75-05-8 
107-02-8 
107-13-1 
107-05- 1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-5 
108-90-7 
755-00-3 
67-66-3 
74-87-3 
126-99-8 
124-48- 1 

96-12-8 
106-93-4 
110-57-6 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 

CCUPWNO RESULT POL 

Acetone 160 - 50 
A c e t o n i t r i l e  <POL - 50 

Acrolein <POL - 20 
A c r y l o n i t r i l e  <POL - 10 
A l l y l  ch lor ide <POL 3 
Benzene 1700 - 5 
Eraodichloranethane <POL - 5 
Eranoform <POL - 5 

Eranunethane <POL - 10 
Carbon d i s u l f i d e  76 - 
Carbon tet rachlor ide 35 - 
Chlorobenzene <POL - 5 
Chlorethane <POL - 10 
Chloroform <POL - 5 
Chlorunethane <POL - 10 
Chloroprene <PQL - 5 
Oibranochloranethane <POL 2 
1,2-Oibrm-3-chloropropane <POL - 10 
1.2-Dibrmethane <POL - 5 
trans-l.4-Dichloro-2-butene <POL - 5 
Oichlorcdifluorunethane <POL - 10 
1.1-Oichloroethane <POL 2 
1.2-Oichloroethane <POL - 5 
1.1-Oichloroethene <POL ___ 5 
1,2-Oichloroethene ( t o t a l )  <POL - 5 
1.2-Oichloropropane <POL - 5 

5 
5 

SURROGATE XRECOVERY LIHITS 

96 - 7 6 -  (14 1,2-Dichloroethane-c% - 
98 - 8 8 -  110 Toluene-& - 

4-Brmfluorobenzene 97 - 8 6 -  115 

CAS No. 

10061-01-5 
10061-02-6 
100-41-4 
97-83-2 
591-78-6 
74-88-4 
126-98-7 
74-95-3 
75-09-2 
78-93-3 
80-62-6 
108-10-1 
107-12-0 
100-42-5 
630-20-6 
79-36-5 
127- 18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
108-05-4 
75-01-4 
1330-20-7 

CWPOUNO 

c i s -  1.3-0 i ch 1 oropropene 
trans-1.3-Oichloropropene 
Ethylbenzene 
Ethy l  methacrylate 
2-Hexanone 
I odmthane  
Methacryloni tri Le 
Methyiene bromide 
Methylene ch lor ide 
Methyl e thy l  ketone 
Methyl methacrylate 
4-Methyl-2-pentanone 
Propioni t r i  l e  
Styrene 
1,1,1,2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l , l , l -Tr ichloroethsne 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoranethane 
1.2.3-Trichloropropane 
Viny l  acetate 
V i n y l  ch lor ide 
Xylenes ( t o t a l )  

RESULT POL 

<POL - 5 
<POL - 5 

'POL - 5 
<POL - 50 
<POL - 10 
<POL - 20 
C W L  __ 5 

880 - 
55 - 

<POL - 5 

<POL - 20 
<POL - 5 
<POL - 5 
<POL - 5 

5 47 - 
5 
5 '8 - 

'POL - 5 
<POL - 5 

48 - 
<POL - 5 
<POL - 50 
<POL - 10 

190 ___ 10 

5 27 - 

5 
10 

<POL - 50 

- 

5 

I' 
1 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
1 
I 
'I 
I 
I 
I 
I 
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Work Order # 92-06-199 ROSS Analytical Services, IN Reported: 07/06/92 

Sanple Description V M T  A i r  1549 tab No. 05 
Test Description Volati les l ibrary  search Test Code LIB-MA 

DATE RUN 07/02/92 UNITS Total Nanogram 

APPROXIMATE 

CWPWNO SCAN # RESULT 

Unknown Hvdrocarbon 61p 200 

Pentane 2 100 

Unknown Hvdrocarbon 946 200 

Methvl Cyclopentene 1034 70 

Unknoun Hydrocarbon. C 7  llp3 6 

Heptane 1205 40 

Methyl Cvclohexanc 1285 40 

Unknoun Hydrocarbon. c8 2 20 

Unknnom Hvdrocerbon. c8 2 50 

Narhthalene 3 30 



Work Order # 92-06-199 ROSS Ana ly t i ca l  Services. Inc R-r ted :  07/06/92 

sample Descr ipt ion VOST A i r  $550 tab No. 06 

Test Descr ipt ion Aw. I X  plrgeables Test Code 624OA9 

07/01/92 DILUTION FACTOR - 1 UNITS Tota l  Nanoqrams DATE RUN 

CAS No. 

67-64-1 
75-05-8 
107-02-8 
107- 13- 1 
107-05- 1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 
126-99-8 
124-48- 1 
96-12-8 
106-93-4 
110-57-6 

75-34-3 
107-06-2 
75-35-4 
156-60-5 

75-71-8 

78- 87- 5 

CDnPOUND RESULT POL 

50 Acetone 57 - 
A c e t o n i t r i l e  <POL - 50 
Acro le in  <POL - 20 
A c r y l o n i t r i l e  <Pat - 10 
A l l y l  ch lo r ide  <POL - 5 
Benzene <POL - 5 
Bromodichloromthane <POL - 5 
Browform <POL - 5 
Brommethane <POL - 10 
Carbon d i s u l f i d e  <POL - 5 
Carbon te t rach lo r ide  <PPL - 5 
Chlorobenzene <POL - 5 
Chlorethane <POL - 10 
Chloroform 'POL - 5 
Chloromethane <POL - 10 
Chloroprene <POL - 5 
Dibrmch lo romthane  <POL - 5 
1,2-Dibrm-3-chloropropane <POL - 10 
1.2-Dibrmethane <POL - 5 
trans-l,4-Dichloro-2-tutene <POL - 5 
Dichlorodi f luoromthane <POL - 10 
1.1-Dichloroethane <POL - 5 
1.2-Dichloroethane <POL - 5 
1.1-Dichloroethene <POL - 5 
1.2-Oichloroethene ( t o t a l )  <POL - 5 
1,2-Dichloropropane <POL - 5 

SURROGATE ZRECOVERV L i n i T s  

1,2-Oichloroethane-d4 - 99 - 7 6 -  (14 
Toluene-& 3 - 8 8 -  JlJ 

4-Brmfluorobenzene 2 2-  3 

CAS No. 

10061-01-5 
10061-02-6 
100-41-4 
97-83-2 
591 -78-6 
74-88-4 
126-98- 7 
74-95.3 
75-09-2 
78 - 93 - 3 
80-62-6 
loa-10-1 
107-12-0 
100-42-5 
630 - 20 - 6 
79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
108-05-4 
75-01-4 
1330-20-7 

CCMPWND 

c i s -  1.3-0 i ch  loropropene 
trans- 1.3-Dichloropropene 
Ethylbenzene 
Ethyl  methacrylate 
2-Hexanone 
I o d m t  hane 
Methacry lon i t r i le  
Methylene bromide 
Methylene ch lo r ide  
Methyl e thy l  ketone 
Methyl methacrylate 
4-Methyl-2-pentanone 
Prop ion i t r i  l e  
Styrene 
1,1,1,2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l , l , l -Tr ichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Tr ichlorof luoromthane 
1.2.3-Trichloropropane 
Vinyl  acetate 
Vinyl  ch lo r ide  
Xylenes ( t o t a l )  

RESULT POL 

I' 
'I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 



I‘ 
I! 
I 
I 1  

I 
I 
‘I 
I 
I 
I 
I 
I 
I 
I 
‘1” 
I 
‘Ii 
I 
I 

Uork Order Y 92-06-199 Ross Analytical Services, I n c  Reported: 07/06/92 

Sanple Description VOST Air 1550 Lab No. 06 
Test Descrimion Voleti les l ib rary  search Test Code 118-111 

DATE RUN 

CWPWNO 

07/01/92 UNITS Total Nanoqram 

APPROXIMATE 

SCAN # RESULT 



work Order # 92-06-199 ROSS Analy t ica l  Services, Inc Reported: 07/06/92 

Sanple Descr ipt ion VOST A i r  1551 Lab No. 07 

Test Descr ipt ion AFQ. I X  prgeables Test Code 824019 

I '  
'I 
I 
I 

'I 
I 
I DATE RUN 07/02/92 OILUTION FACTOR - 1 UNITS Total  Nanoqram 

CAS No. 

67-64-1 
75-05-8 
107-02-8 
107- 13- 1 
107-05- 1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 
126-99-8 
124-48- 1 
96-12-8 
106-93-4 
110-57-6 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 

CDWFCUNO RESULT POL 

Acetone -n- 50 
Ace ton i t r i l e  <POL - 50 

Acrolein <POL __ 20 
A c r y l o n i t r i l e  <POL - 10 

A l l y l  ch lor ide <POL - 5 
Benzene 2000 - 5 
Bromodichloromethane <POL __ 5 
Bromoform <POL - 5 

BrDmDmethane <POL __ 10 
Carbon d i s u l f i d e  68- 5 
Carbon te t rachlor ide <POL __ 5 
Chlorobenzene <POL - 5 
Chlorethane <POL __ 10 
Chloroform <POL - 5 

Chloroprene <POL __ 5 
Oibramchloranethane <POL __ 5 
1.2-Oibram-3-chloropropane <POL - 10 
1,2-Dibrmoe1hane <POL __ 5 
tram-1,4-0ichloro-2-butene <POL - 5 
Oichlorcdifluoranethane <POL - 10 
1.1-Oichloroethane <POL __ 5 
1.2-Oichloroethane <POL - 5 
1.1-Oichloroethene <POL - 5 
1,2-Oichloroethene ( t o t a l  I <POL - 5 
1,2-Oichloropropane < W L  5 

Chloromethane 390 - 10 

SURROGATE %RECOVERY L I M I T S  

76 - (14 - 91 1.2-Oichloroethene-d - 
Toluene-d8 2 3- 110 

90 - 8 6 -  3 - 4-Bromofluorobenzene 

CAS No. CDWPWNO 

10061-01 -5  cis-1.3-Dichloropropene 
10061-02-6 trans-1.3-Oichloropropene 
100-41-4 Ethylbenzene 
97-83-2 Ethyl methacrylate 
591-78-6 2-Hexanme 
74-88-4 lodomthane 
126-98-7 Me thec ry lon i t r i l e  
74-95-3 Methylene bromide 
75-09-2 Methylene ch lor ide 
78-93-3 Methyl e thy l  ketone 
80-62-6 Methyl methacrylate 
108-10-1 4-Wethyl-2-pentenone 
107-12-0 P r o p i o n i t r i l e  
100-42-5 styrene 
630-20-6 1.1.1.2-Tetrachloroethane 
79-34-5 1,1,2,2-Tetrachloroethane 
127-18-4 Tetrachloroethene 
108-88-3 Toluene 
71-55-6 1.1.1-Trichloroethane 
79-00-5 1.1.2-Trichloroethane 
79-01-6 Trichloroethene 
75-69-4  l r ichlorof looranethane 
96- 18-4 1.2.3- l r  i ch loropropane 
108-05-4 Vinyl  acetate 
75-01-4 V i n y l  ch lo r i de  
1330-20-7 xylenes ( t o t a l )  

RESULT POL 

5 <POL - 
5 <POL - 

TI- 5 
5 <POL - 

50 <POL - 
10 <POL - 
20 'POL - 

5 <POL - 
5 42 - 

10 <POL - 
5 <POL - 

50 <POL - 
20 <POL - 
5 120 - 
5 <POL - 
5 <POL - 
5 <POL - 
5 1300 - 
5 *POL 
5 <POL - 
5 <POL - 
5 <POL - 
5 <POL - 

50 <POL - 
10 <POL 
10 700 

I 



Uork Order # 92-06-199 Ross Analytical Services. I N  Reported: 07/06/92 

Sanple Description M S T  A i r  1551 Lab No. 07 
Test Description Volat i les l ibrary  search Test Code L1B-W 

DATE RUN 07/02/92 UNITS Total Nanoqrams 

APPROXIMATE 

CCMPWND SCAN # RESULT 

Pentane 3 200 

Unknown Hvdrocarbon. C9 3 100 

Cyclohexane 1182 20 

1 -HeDtene (191 20 

Heptane 1203 50 

Unknown Hvdrocarbon. C 8  50 

E t h v h t h v l  Benzene 2 LO 

T r i m t h v l  Benzene isaner 1876 40 

Trimethvl Benzene isaner 1937 40 

Nachthalene 2361 100 



Appendix C 

Semi-Volatile Compounds 
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b 5s Analytical Services. Inc. 16433 Foltz Pkwy. Strongoville. OH 44136 (216) 572-3200 FAX (216) 572-762C 

ClFent:  

I T  Ccrgora t ion  
312 D i r e c t o r s  Drive 
Knoxvi l le ,  TN 37923 

A t t n :  John Carson 

Purchase Order: p r o j l  406253.17/Jewell 

Work Order  #: 92-06-198 
C l i e n t  Code: iT AQS-KNOX 
Report  i)ate: 07709/92 
Work I C :  FUF'S for App. I X  BNA'S  
Date Received: 06/24/92 

a 
! 
1 
1 
1 

SAMPLE IDENTIFICATION 

Lab Sample 47un Number D e s c r i e t i a n  
Lab Sample 
-- Number Desc r i e t ion  
01 PUF AIR 1541/Rnse A i r  1552 A 02 PUF A I R  1542/Rna. 1553 a 
03 PUF A I R  1543/Rnse A i r  1554 3 04 PUF AIR 1544/Rns iiir 1555  f i & b / d ~  

Data a r e  r epor t ed  on an as-received b a s i s  u n l e s s  s t a t e d  o t h e r -  
w i s e .  P r a c t i c a l  Q u a n t i t a t i o n  L i m i t s  (PQL's) a r e  l i s t e d ;  t h e y  
are h igher  t han  in s t rumen t  d e t e c t i o n  liaits and t a k e  t h e  
sample ' s  mat r ix  i n t o  account .  Metais and o t h e r  i n o r g a n i c  daza 
a r e  co r rec t ed  f o r  l a b o r a t c r y  blank va lues :  o r g a n i c  d a t a  a r e  
n o t .  Unless ?thewise noted ,  organic  a n a l y s i s  blank3 had no  
t a r g s t s  found above t h e i r  PCl's. ._-. 

.~ 

/P - ..',[['-'- 1 
k e r t i f i c a t e  approved by 

Ciiar ies  E. Sirmor.8 



Work Order # 92-06-198 Ross Analytical services, Inc Reported: 01/09/92 

TEST METHODOLOGIES 

Appendix IX semivolatile organics (base/neutral/acid) were determined by gas 
chromatography/mass spectrometry as in EPA Method 8270. a 



I 
Work Order # 91-06-198 Ross Analytical Services, Inc R e p o r t e d :  0 7 / 0 9 / 9 2  

REPORT COMMENTS 

There was a mechanical failure which occurred during the extraction of both PUF 
AIR 1542/Rns. 1553 (RASI NO. 0 2 )  and PUF AIR 1544/Rns. Air 1555 (RASI No. 04). 
This failure clogged up the SOxlet extractor preventing solvent from circulating 
through the sample. This caused the collection flask to go dry. Hence, it 
should be noted that the reported results for these two samples are minimum 
estimates. Surrogates are low for these samples due to this problem, too. 

a 
4 
e 

I 



Work O r d e r  # 92-06-198 Ross Analytical Services, Inc R e p o r t e d :  07/09/92 

RESULTS BY SAMPLE 

Sanple Description PUF AIR 154llRnse A i r  1552 Lab No. 01 
l e s t  Descr ipt ion AW. I X  semivolet i les Test Code 827M9 

EXTRACTED 06/26/92 DATE RUN 07/07/92 DILUTION FACTOR - 1 UNITS Total  us 

CAS No. CawCUND RESULT POL CAS No. CCIIPCUND RESULT POL 

83 - 32.9 
208-96-8 
98-86-2 
53-96-3 
92-67-1 
62-53-3 
120-12-7 
140-57-8 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 
111-44-4 
108-60-1 
117-81-7 
101-53-3 
85-68-7 
106-47-8 
510-15-6 
59-50-7 
91-58-7 
95 - 57- 8 
7005-72-3 
218-01-9 
95 - 48- 7 

2303- 16-4 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 
120-83-2 
87-65-0 
84-66-2 

Acenaphthene <POL - 10 
Acenaphthalene 380 - 10 
Acetophenone <POL - 10 

4-hinobiphenyl  <POL 20 
Ani l ine <POL - 10 
Anthracene 130 - 10 
A r a m i  t e  <POL - 20 

Benzo[al a n t h r a c m  25 - 
Benzotblf luoranthene <POL - 10 
Benzotklf luoranthene <POL - 10 
Benzo tgh i l  prylene <POL - 10 
Benzotalpyrene <POL - 10 

Benzyl alcohol 97 - 
Bis(2-ch1oroethoxy)mthane <POL - 10 
Bis(2-chloroethy1)ether <POL - 10 
B i s ( 2 - c h l o r o i s o p r o ~ \  )ether 'POL - 10 
Bi~(2-ethylhexyl)phthalate <POL - 10 
4-Bromophenyl phenyl ether <POL - 10 
Butyl benzyl phthalate <POL - 20 
4-Chloroani l i n e  <POL - 20 

p-Chloro-twcretol <POL - 10 

2- Ch I oronaph t ha 1 m e  <POL - 10 
2-Chlorophenol <POL 10 
4-Chlorophenyl phenyl ether <POL - 10 

Chrysene 40 - 
o-Cresol 97 - 
m- and p- Cresol (co le lu te)  - 190 - 
D i a l l a t e  <POL - 10 
D i b e n z  t a h l a n t h r a c m  <POL - 10 
Dibenzofuran 110 - 10 
Di-n-buty l  phthalate <POL - 10 
1.24 ichlorobenzene <POL - 10 
1.3-Dichlorobmzene <POL - 10 
1.4-Dichlorobenzene <POL - 15 

2,4-Dichlorophenot <POL - 10 
2,6-Dichlorophenol <POL - 50 
Diethy l  phthalate <POL - 10 

2-Acetylaminofluorene <POL ~ 30 

10 

20 

Chlorobenzi l a t e  <POL - 30 

10 
10 
10 

3,3'-Dichlorobenzidine <POL - 25 

64-11-7 
57-97-6 7, 
119-93-7 
122-09-8 
105-67-9 
131-11-3 
99-65-0 
534-52-1 
51-28-5 
121-14-2 
606-20-2 
88-85-7 
117-844 
122-39-4 
62-50-0 
206-40-0 
8b-73-7 
118-74- 1 
87-68-3 
77.47-4 
67-72-1 
70-30-4 
1888-71-7 
193-39-5 
78-59-1 
120-58- 1 
91-80-5 
56-49-5 
66-27-3 
91-57-6 
91-20-3 
130-15-4 
134-32-7 
91-59-8 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 

p-(Dimthylamino)azobenzene <POL - 20 
,12-Dimethylbenz[ahlanthracene <POL - 20 

3,3'-Dimethylbenzidine <POL - 10 

2.4-Dimethylphenol 88- 20 
Dimethyl phthalate 'P9L - 10 
1.3-Dinitrobenzene <POL - 50 
1.6-Oini t ro-o-cresol  'POL - 50 
2.4-Dinitrophenol <POL - 50 
2.4-Dinitrotoluene <POL - 10 
2.6-Dinitrotoluene <POL - 10 
Dinoseb <POL - 20 
Di-n-octy l  phthalate *POL - 10 
Diphenylemine <POL - 10 
Ethyl  mthanesulfonate <POL - 10 

Fluorene 100 - 10 
Hexachlorobmzene <POL - 10 
Hexachlorobutadiene <POL - 10 

Hexachlorocyclopentadiene (11 - 
Hexachloroethane <POL - 10 

Hexachlorophene (0- 
Xexachloropropene <POL 2 
Inden0~1.2.3-cd)pyrene <POL - 10 
Isophorone <POL 2 
Isosaf ro le  <POL - 10 
Methapyri l m e  <POL 2 
3-Methylcholanthrene <POL J 
Methy\ methanesulfonate <WL 2 
2-Methylnaphthalene 280 J 
N a p h t h a l m  1500 (0 
1.4-Naphthoquinone <POL 2 
1 -Naphthylamine <POL (0 
2-Naphthylamine <POL 2 
2-Ni t roani l ine + a L  2 
3-Nitroani  l i n e  <POL 2 
4-Ni t roani l ine <POL 2 
Nitrobenzene <POL 2 
2-Nitrophenol <POL 2 
4-Nitrophmol <POL 2 

a,a-Dimthylphenethylamine (1) 

F luoranthene 530 - 10 



Uork Order U 92-06-198 ROSS Analy t ica l  Services, I r c  

Sample Oescr ipt ion PUF A I R  15411Rme A i r  1552 Lab NO. 01 

Test Descr ipt ion App. I X  semivolet i les Test Code 827019 

Reported: 07/09/92 

CAS No. CWPWND 

56-57-5 
924-16-3 
55-18-5 
62-75-9 
86-30-6 
621-64-7 
10595-95-6 
59-89-2 
100-75-4 
930-55-2 
99-55-8 
608-93-5 
76-01-7 
82-68-8 
87-86-5 

4 -N i t roqu im l ine  )-oxide 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine (2 )  
N-Nitrosodi-n-propylamine 
N-Nitrosmrhylefhylamine 
N-llitrosormrphol ine 
N-Nitrosopiperidine 
N - N i  t rosopyrrol  i d i n e  
5-Ni t ro-0- to lu id ine 
Pentachlorotenzene 
Pentach loroethane 
Pentachloroni trobenzem 
Pentachlorophenol 

RESULT POL CAS NO. COMPOUND RESULT POL 

62-44-2 Phenacetin 
85-01-8 Phenanthrene 
108-95-2 Phenol 
106-50-3 p-Phenylenediamine 
109-06-8 2-Pico l ine 
23950-58-5 Pronamide 
110-86-1 Pyr id ine 
94-59-7 Safro le  
95-94-3 1.2.4.5-Tetrachlorobenzene 
58-90-2 2.3.4.6-Tetrachlorophenol 
95-53-4 o-Toluidine 
120-82-1 1,2,4-Trichlorobenzene 
95-95-4 2,4,5-Trichlorophenol 
88-06-2 2.4.6-Trichlorophenol 
99-35-4 1,3,5-Trinitrobenzene 

<POL __ 20 1 

SURROGATE %RECOVERY L I M I T S  

Nitrobenzene-d5 2 - 3 5 -  > 
2-Fluorobiphenyl 44 - 4 3 -  116 

Terphenyl-dl4 56 - 3 3 -  3 
Phenol -d6 2 2- a 

2-Fluorophenol 27 - 21 - (10 
2,4,6- T r i  bratophenol - 56 - 10 - 2 

(1) These compounds are unstable in  the standards o r  are not recovered from sanples. 
(2) Reported as diphenylamine. 



Uork Order # 92-06-198 Ross Analyt ical  Services, Inc Reported: 07/09/92 

Sanple Descr ipt ion PUF A I R  15411Rme A i r  1552 Lab No. 01 
Test Descr ipt ion Smivo l r .  l i b r a r y  search Test  Code L1B-M 

DATE EXTRACTED 06 / 26 I 92 DATE RUN 07/07/92 
DILUTION FACTOR - 1 UNITS Total uq 

CWPUJNO 
APPROXIWTE 

SCAN # RESULT 

2-hexanone 3 300 

Xylene is-r 763 300 

unknown Aromatic 1051 200 

Unknown Hydrocarbon (058 300 

Unknown Hydrocarbon J26J 300 

Unknown (312 70 

Unknown A r m t i c  1368 LO 

Unknown 1383 50 

Unknoun Nahthalene 3 50 

Unknown Hvdrocartun 1621 60 

Unknown PAH 3 100 

Unknom Hvdrocartun 1783 100 

Dimethyl Nahthalene 1843 200 

Trimethvl Nahthalene 201( 60 

Unknown Hvdrocarbon 2080 90 

Unknown PAH 2264 100 

Unknown PAH 2515 200 

Unknown PAH 2 200 

Unknoun PAH 3 200 

Unknown PAH 100 



York O r d e r  X 92-06-198 ROSS Analy t ica l  Services, Inc , R e p r t e d :  07/09/92 

Sarrple Descr ip t ion PUF A I R  15421Rm. 1553 Lab No. 02 

Test Descr ipt ion A p p .  I X  san ivo la t i l es  Test Code 6270A9 

1 
1. 

EXTRACTED 06/26/92 DATE RUN 07/07/92 DILUTION FACTOR - 1 UNITS Total  uq 

CAS no. 

83-32-9 
208-96-8 
98-86-2 
53-96-3 
92-67-1 
62-53-3 
120-12-7 
140-57-8 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
11 1-91 -1 
111-44-4 
108-60-1 
117-81-7 
101-53-3 
85-68-7 
106- 47- 8 
510-15-6 
59-50-7 
91-58-7 
95 - 57- 8 
7005 - 72 - 3 
218-01-9 
95-48-7 

2303-16-4 
53-70-3 
132-6&-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 
120-83-2 
87-65-0 
84-66-2 
60- 11 - 7  

CWF'UJNO RESULT POL 

Acenaphthene <POL __ 10 

Acenaphthalene 50 - 
Acetophenone <POL - 10 

6-hinobiphenyl  <POL - 20 
Ani l ine <POL __ 10 
Anthracene 33 - 
A r m i t e  <PaL - 20 
Benzolalanthracene 'POL - 10 

Benzolbl f luoranthene <POL - 10 
Benrolklf luoranthene <POL - 10 
Benzo lgh i I perylene <POL - 10 
Benzolalpyrene <PaL - 10 

Bis(2-chloroethoxy)mthane <POL - 10 
Bis(2-chlor0ethyl)ether <POL - 10 
Bis (2 -ch lo ro i sop ro~L  )ether <POL ___ 10 
Bis(2-ethylhexyl )phthalate 110 - 10 
&-Bromophenyl phenyl ether 
Buty l  benzyl phthalate <POL - 20 
4-Chloroanil ine 'POL __ 20 

p-Chloro-m-cresol <POL - 10 
2- Ch l oronaph t ha l ene <POL - 10 
2-Ch lo rophw l  <POL - 10 
4-Chlorophenyl phenyl ether <POL - 10 

Chrysme 11 - 
m- and p- Cresol (colelute) 66- 10 
D i a l l a t e  <POL - 10 
D i bmz [ah1 anthracene <POL ___ 10 

10 33 - Dibmrof  uran 
D i -n - tu t y l  phthalate +aL __ 10 
1.2-Dichlorobenzene <POL - 10 
1.3-Di chlorobenzene <POL - 10 

10 

2-Acetylminof luorene 'POL __ 30 

10 

20 Benzyl alcohol 32 __ 

+aL I 10 

Chlorobenzi l a t e  __ 30 

10 
10 32 - 0-Cresol 

1.4-Dichlorobenzene <POL - 15 
3,3'-Dichlorobenzidine <POL - 25 
2,4-Oichlorophenol <POL - 10 
2.6-Oichlorophenol <POL - 50 
Diethy l  phthalate <POL - 10 
P-(Dimethylmino)azobenzene <POL - 20 

CAS N o .  

57-97-6 7, 
119-93-7 
122-09-8 
105-67-9 
131-11-3 
99-65-0 
534-52-1 
51-28-5 
121-14-2 
606-20-2 
88-85-7 
117-84-0 
122-39-4 
62-50-0 
206-44-0 
86-73-7 
118-76-1 
87-68-3 
77-47-4 
67-72-1 
70-30-4 
1888-71-7 
193-39-5 
78-59-1 
120-58-1 
91-80-5 
56-49-5 
66-27-3 
91-57-6 
91-20-3 
130-15-4 
134 -32 -7 
91-59-8 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 
56-57-5 

CCnPCUND 

,12-0imethylbenz [ah1 anthracer 
3,3'-Dimethylbenzidine 
a,a-Oimethylphenethylamine 
2.4-Dimethylphenol 
Dimethyl phthalate 
1.3-Oinitrobenrene 
4,6-Oinitro-o-cresoL 
2.4-Dinitrophenol 
2.4-Oinitrotoluene 
2.6-uini t rotoluene 
Dinoseb 
Di -n-octy l  phthalate 
Diphenylamine 
Ethyl  methanesulfonate 
Fluoranthene 
F Luorene 
Hexachlorobmrene 
Hexach I orotutadi  ene 
Hexashlorocyclopentadiene 
Hexachloroethane 
Hexach lorophene 
Hexachloropropene 
Indeno(l.2.3-cd)pyrene 
lsophorone 
Isosaf r o l e  
Methawr i  lene 
3-Methylcholanthrene 
Uethyl methanesulfonate 
2-Methylnaphthalene 
Naphthalene 
1.4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2 -N i t roan i l i ne  
3 -N i t roan i l i ne  
4-Nitroani  Line 
N i t robmzem 
2-Nitrophenol 
4-Nitrophenol 
4 - N i t r w i n o l i n e  1-oxide 



Work Order U 92-06-198 Ross Ana ly t i ca l  Services. l n c  Reported: 07lQ9192 

Sanple Descr ipt ion PUF A l R  15421Q.m. 1553 Lab No. 02 
Test Descript ion Aw. I X  sen ivo la t i les  Test Code 827OI9 

CAS NO. CWPWND 

924-16-3 
55-18-5 
6 2 - E - 9  
86-30-6 
6 2 i - ~ - r  
10595-95-6 
59-89-2 
100-75-4 
930-55 -2 
99-55-a 
608- 93 - 5 
76-01-7 
82-68-8 

62 - 44- 2 
07-86-5 

N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimthylamine 
N-Ni trosodiphenylamine (2) 
N-Nitrosodi-n-propylamine 
N-Ni t rosmthy le thy lamine 
N-N i t rosmrpho l i ne  
N-Nitrosopiperidine 
N-Nitroropyrrol id ine 
5-N i t ro -o- to lu id ine  
Pentachloroknzene 
Pentachloroethane 
Pentachloroni t rokn rene  
Pentachlorophenol 
Phenacetin 

RESULT POL 

<POL - 10 
<WL - 10 
<POL - 20 
<POL - 10 
<POL - 10 
<POL - 20 
<POL - 10 
<POL - 10 
<POL - 10 
<POL - 10 
<POL - 10 
<POL - 200 
<POL - 10 
<POL - 50 
‘POL - 20 

CAS No. COnPWND RESULT POL 

85-01-8 
108-95-2 
106-50-3 
109-06-8 
23950-58-5 
110-86-1 
94 - 59- 7 
95-94-3 
58-90-2 
95-53-4 
120-82-1 
95-95-4 
88-06-2 
$9-35-4 

Phenanthrene 230 - 10 
Phew1 68- 10 

p-Phenylenediamine (1)- 
2-Picol ine <POL - 10 
P r o m i d e  ‘POL - 20 
Pyridine <POL - 50 
Safrole <POL - 10 
1,2,4,5-Tetrachlorobenzene <POL - 20 
2.3.4.6-Tetrachlorophenol <POL - 50 
o-Toluidine CPOL - 10 
1,2,4-Trichloroknzene <POL - 10 
2.4.5-Trichlorophenol <POL - 20 
2.4.6-Trichlorophenol <POL - 10 
1.3.5-Trinitrobenrene <POL - 50 

SURROGATE XRECOVERY LlMlTS 

Nitrobenzene-dS - 8 0  2-  3 
14 0 - 43 - 116 

Terphenyl-dl4 2 - 3 3 -  141 
Phenol-& 2 - 10 . 110 

2- Fluarophenol 2 - 2 1 -  JlJ 
2.4.6-Tribrmphenol 3 - 1 0 -  2 

2- F 1 uorobi phenyl - 

(1) There conpounds are unstable i n  the standards or a re  Mt recovered from senples. 
(2) Reported as diphenylamine. 



Uork order # 92-06-198 ROSS Analy t i ca l  Services, IK Reported: 07109192 

Sanple Descr ip t ion  FiJF AIR 15421Rns. 1553 Lab Wo. 02 

Test Descr ip t ion  semivols. l i b r a r y  search Test Ccde LIB-WX 

DATE EXTRACTED 06 I 26 I 92 OATE RUW 07/07/92 
DILUTION FACTOR - 1 UWlTS Total uq 

CWPWND 

APPROXIMATE 
SCAN # RESULT 

2-Hexanane 565 100 

Xvlene i s m r  765 200 

Unknown Aromatic 1049 80 

Unknoun Cvcl ic Hvdrocarbon 1331 30 

Unknown PAH 1664 40 

Unknoun Hvdrocarbon 2079 40 

Unknoun PAH 2 50 

Unknown PAH 2 70 

Unknown PAH 2333 40 

Unknown Hvdrocarbon 2347 30 

Unknown PAH 2 50 

Unknown PAH 2 50 

Unknown Hvdrocarbon t47( 30 

Unknown PAH 2 70 

Unknown PAH 2 90 

Unknown PAH 2550 30 

Unknown PAW 2 70 

Unknown Hvdrocarbon 3 70 

Unknoun 2 40 

Unknown hvdrocarbon 1056 80 



nark Order u 92-06-198 Ross Analyt ical  Services. Inc Reported: 07/09/92 

Sanple Descr ipt ion FVF A I R  1543/Rnse A i r  1554 Lab NO. 03 
l e s t  Descr ipt ion ~ p p .  I X  semivolet i les Test Code 8270A9 

EXTRACTED 

CAS No. 

a3 -32 - 9 
208-96-8 
98-86-2 
53-96-3 
92-67-1 
62-53-3 
120- 12- 7 
140-57-8 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 
111-44-4 
108-60-1 
117-81 -7 
101-53-3 
85-68-7 
106-47-8 
510-15-6 
59-50-7 
91-58-7 
95 - 57- 8 
7005-72-3 
218-01-9 
95-48-7 

2303-16-4 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 
I'"-lu-2 
87-65-0 
84-66-2 
60- 11 -7 

* - "  "- 

06/26/92 DATE RUN 07/08/92 D lLUT lO l l  FACTOR - 1 U U l T S  Total ug 

CAS No. CfflPWND RESULT POL Cff lPWNO RESULT POL 

Acenaphthene <POL - 10 
Acenaphthalene 270 - 10 
Acetophenone <POL - 10 
2-Acetylminofluorene <POL 2 
4-hinobiphenyl  <POL - 20 
Ani l i ne  <POL - 10 
Anthracene 87 - 
A r m i  t e  <POL - 20 

EenzoCal anthracene '5 - 
Eenzolbl f luoranthene <POL - 10 
Eenzo lk1 f luoranthene <POL ~ 10 
Benzo lgh i  I pery l  ene <POL - 10 
Eenzolalpyrene <POL - 10 

20 Benzyl alcohol 93 - 
Eis(2-ch1oroethoxy)methane <POL ~ 10 
Bis l2-chlor0ethyl)ether <POL - 10 
Eis(2-ch1oroisopropyl)ether <POL - 10 
Eis(2-ethylhexy1)phthalate <POL - 10 
4-Bramphmyl phenyl ether <POL - 10 
Buty l  benzyl phthalate <POL __ 20 
4-Chloroani l ine <POL - 20 
Chlorobenzilate <POL - 30 
p-Chloro-n-cresol <POL - 10 
2-Chloronaphthalene <POL - 10 
2-Chlorophenol 'POL - 10 
4-Chlorophenyl phenyl ether <POL - 10 

o-Cresol 90 - 
m- a d  p- Cresok (colekute) 180 - 10 
D i a l l a t e  <POL - 10 
D i b e n z  tahlanthracene <POL - 10 

Di-n-butyl  phthalate 11 - 
1.2-Dichlorobenzene <POL - 10 
1.3-Oichlorobenzene <POL - 10 
1.4-Dichlorobenzene 'POL - 15 

i.6-Dichiorophenoi < W L  - 10 
2,6-Dichlorophenol <POL - so 
Diethy l  phthalate <POL - 10 
p-(Dimthylmino)azobenzene <POL - 20 

10 

10 

10 
10 

Chrysene 23 - 

10 
10 

Oibenzofuran 90 - 

3,3'-Dichlorobenzidine <POL - 25 

57-97-6 7, 
119-93-7 
122-09-8 
105-67-9 
131-11-3 
99-65-0 
534-52-1 
51-28-5 
121-14-2 
606-20-2 
88-85-7 
117-E&-0 
122-39-4 
62-50-0 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
r r -47-4 
67-72-1 
70-30-4 
1888-71-7 
193-39-5 
78-59-1 
120-58-1 
91-80-5 
56-49-5 
66-27-3 
91-57-6 
91-20-3 
130-15-4 
134-32-7 
91-59-8 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 
56-57-5 

,12-Dimethylbenzlahl anthracene <POL - 20 
3,3~-Oimthy lbenzid ine <POL - 10 

(11 - 
2.4-Dimthylphenol 48 - 
Dimethyl phthalate <POL - 10 
1.3-Dinitrobenzene <POL - 50 

2.4-Dinitrophenol <POL - 50 
2,4-Dinitrotoluene <POL - 10 
2.6-Dinitrotoluene <POL - 10 

Dinoseb 'POL - 20 
Di-n-octy l  phthalate <POL - 10 
Diphenylamine <POL - 10 
Ethyl methanesulfonate <paL - 10 
Fluoranthene 250 - 10 

Hexachlorobenzene <POL - 10 
Hexachlorobutediene <POL - 10 

Hexachlorocyclopmtadiene (11 - 
Hexachloroethane +a - 10 

(11 - 
Hexachloropropene <POL - 50 
Indeno(l,2,3-cd)pyrene <POL - 10 
lsophorone <POL - 10 
lsosafrole <POL __ 10 
nethapyrilene <POL __ 100 
3-Methylcholanthrene <POL - 10 
methyl mthanesul fonate + a L  - 10 
2-llethylnaphthakene 250 - 10 
Naphthalene 1100 __ 10 
1.4-Naphthoquinone <POL 3 
1 - Waph thy l mi ne <POL __ 10 
2-Waphthylmine < W L  __ 20 
2-Ni t roani l ine < W L  - 50 
3-n i t roan i l i ne  <paL __ 50 
4-Witroani l ine <POL 2 
Nitrobenzene <POL 2 
2-nitrophenol <POL 2 
4-Nitrophenol <POL __ 50 
4-Nitroquinol ine 1-oxide <POL __ 20 

a,a-Dimthylphenethylmine 
20 

4.6-Dinitro-o-cresol <WL - 50 

10 Fluorene 92 - 

Hexachlorophene 



Work Order # 92-06-198 ROSS Ana ly t i ca l  Services, lnc Reported. 07109192 

Sample Descr ipt ion WF A I R  1543IRnse A i r  1554 Lab No. 03 

Test Descr ip t ion  A$Q. Ix semi ro ta t i les  Test Code 8270A9 

CAS NO. CCUPCUNO RESULT POL CAS No. CWPCUNO 

;I 
C 

924-16-3 
55-18-5 
62-75-9 
86-30-6 
621-64-7 
10595-95-6 
59-89-2 
100-75-4 
930-55-2 
99-55-8 
608-93-5 
76-01-7 
82-68-8 
87-86-5 
62-64-2 

N-Nitrosodi-n-butylamine <POL - 10 
N-Nitrosodiethylamine <POL - 10 
N-Nitrosoditrethylamine <POL - 20 
N-Nitrosodiphenylmine (2) <POL - 10 
N - N i  trosodi-n-propylamine <POL - 10 
N-Nitrosomthylethylamine <POL - 20 
N - N i  trosomorpholine <POL - 10 
N-N i t rosop ip r id ine  <POL - 10 
N-Nitrosnpyrrol id ine +aL - 10 
5-Ni t ro -o- to lu id ine  <PaL - 10 
Pentachlorobenzene <POL - 10 
Pentachloroethane <POL - 200 
Pentachloronitrobenzene <POL - 10 
Pentachlorophenol <POL - 50 
P h w c e t  i n - 20 

85-01-8 
108- 95 - 2 
106-50-3 
109-06-8 
23950-58-5 
110-86-1 
94-59-7 
95-94-3 
58-90-2 
95-53-4 
120-82- 1 
95 - 95 - L 
88-06-2 
99-35-6 

Phenanthrene 
Phenol 

2-Picol ine 
Pronamide 

Safrole 
1.2.4.5-Tetrachlorobenzene 

o-Toluidine 
1,2,4-TrichIorobenzene 

p-Phenylenediamine (11  - 
<POL 20 - 

Pyridine ‘POL - 50 

2,3,4,6-letrachlorop’1enol <POL - 50 

2.4,s- T r  i ch lorophenol <POL - 20 
2.4.6-lrichlorophenol <WL - 10 

1.3.5-Trini trobenzene 

SURROGATE XRECOVERY L l l l l l S  

Nitrobenzene-dS - 58 - 35 - 3 
2-Fluorobiphenyl 3 - 6 3 -  116 

Terphmyl-dl4 - 60 - 3 3 -  (41 
Phenol-d6 2 - 10 - 110 

2- F luorophenol - 27 - 21 - 11p 
2 .4 .6 -T r ib rmphmo l  - 57 - 10 - 3 

(1) These cutvovds  are  unstable i n  the standards or are not recovered from samples. 
(2 )  Reported as diphenylamine. 



Work Order # 92-06-198 ROSS Analy t i ca l  Services. I n c  Reported: 07lLW192 

Sample Descript ion WF A I R  1543lRme A i r  1554 Lab No. 03 

Test Descript ion Smivols.  l i b r a r y  search Test C d e  LIB-MX 

DATE EXTRACTED 06/26/92 DATE RUN 07/07/92 
DILUTION FACTOR - 1 UNITS Total ug 

CWPWNO 

APPROXIMATE 
SCAN Y RESULT 

2-Hexanone 2 300 

Xylene isaner 765 200 

Aldol Unknown p40 300 

Aldol Unknown p63 300 

Unknown 2 700 

Unknown Hydrocarbon 300 

Unknown A r m t i c  1052 200 

Unknown Hydrocarbon 100 

Unknown Hydrocarbon 126( 200 

Unknown JSlJ 40 

Unknown PAH 1369 40 

Unknown Hydrocarbon 2 40 

Unknown Na&thalene 3 60 

Unknom Hvdrocarbon 3 50 

Unknown PAH 100 

Unknown Hvdrocarbon 2 90 

Unknown Hydrocarbon 2081 80 

Unknown PAH 2264 100 

Unknown PAH 2 100 

Unknom PAH 3 200 



Work O r d e r  # 92-06-198 Ross Analy t ica l  Services, Inc Reported: 07/09/92 

Sanple Descr ip t ion FVF A I R  1 5 U / R n s  A i r  1555 Lab No. 04 
Test Descr ip t ion App. I X  s m i v o l a t i l e s  Test Code 8270A9 

06/26/92 DATE RUN 07/07/92 DILUTION FACTOR - 1 UNITS Total uq EXTRACTED 

CAS NO. 

83-32-9 
208.96-8 
98-86-2 
53-96-3 
92-67-1 
62-53-3 
120-12-7 
140-57-8 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 
111-44-4 
108-60- 1 
117-81-7 
101-53-3 
85-68-7 
106-47-8 
510-15-6 
59-50-7 
91-58-7 
95-57-8 
7005-72-3 
218-01-9 
95-68-7 

2303-16-4 
53 ~ 70- 3 
132-64-9 
84-74-2 
95-50-1 
541 -73- 1 
106-46-7 
91-94-5 
120-83-2 
87-65-0 
e4-66-2 
60- 11 -7 

CCUPWND RESULT POL 

Acenaphthene <POL - 10 

Acenaph tha l  ene <POL - 10 
Acetophenone <POL - 10 
2-Acetylaminofluorene <POL - 30 
4-hinobiphenyl  <POL - 20 
Ani l ine <POL - 10 
Anthracene <POL - 10 
Aramite <POL - 20 

<POL - 10 
Benrotblfluoranthene <POL - 10 
Benzotklf luoranthene <POL - 10 
Benzo [gh il perylene <POL - 10 
Benzo ta l  pyrene <POL - 10 
Benzyl alcohol <POL - 20 
Bis(2-chloroethoxy)mthane <POL - 10 
Bis(2-chloroethyl)ether <POL - 10 
Bis(2-chloroisopropyl)ether <POL - 10 
Eis(2-ethylhexyl )phthalate <POL - 10 
4-8ronophenyl phenyl ether <POL - 10 
Butyl  benzyl phthalate <POL - 20 
4-Chloroani l ine <POL - 20 

p-Chloro-in-cresol <POL - 10 
2-Chloronaphthalene <POL - 10 
2-Chlorophenol <POL - 10 
4-Chlorophenyl phenyl ether <POL - 10 
Chrysene <POL - 10 
a-Cresol <POL - 10 
in- and p’ Cresol (co le lu te)  ‘POL - 10 
D i a l l e t e  <POL - 10 
D i b m z  tahl anthracene ‘POL - 10 
Dibenzofuran <PQL - 10 
Di-n-butyl  phthalate <POL - 10 
1 ,Z-Dichlorobenzene <POL - 10 
1.3-Dichlorobenzene <POL - 10 
1.4-Dichlorobenzene <POL 2 

2.4-Dichlorophenol <POL - 10 

Diethy l  phthalate <POL __ 10 
p-(Dimthylamino)azobenlene <POL - 20 

Bmzo t a l  anthracene 

Chlorobmzi la te <POL - 30 

3.3‘ - D i  c h l o r o k n z i  di ne <POL - 25 

2.6-Dichlorophenol <POL - 50 

CAS No. 

57-97-6 7, 
119-93-7 
122-09-8 
105-67-9 
131- 11 -3 
99-65-0 
534-52-1 
51-28-5 
121-14-2 
606-20-2 
88-85-7 
117-84-0 
122-39-4 
62-50-0 
206-44-0 

118-74-1 
87-68-3 
77-47-4 
67-72-1 
70-30-4 
1888-71-7 
193-39-5 
78-59-1 
120- 58- 1 
91-80-5 
56-49-5 
66-27-3 
91-57-6 
91-20-3 
130-15-4 
134-32-7 
91-59-8 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 
56-57-5 

86-73-7 

CfflPWND 

,12-0imethylbenz tahl anthracer 
3,3 - D  im thy lbenz i  dine 
a,a-Oimthylphenethylamine 
2.4-Dimthylphenol 
Dimethyl phthalate 
1.3-Dinitrobenzme 
4,6-Dini t ro-o-cresol  
2.4-Dinitrophenol 
2,4-Dinitrotoluene 
2.6-Oinitrotoluene 
0 i noseb 
Oi-n-octy l  phthalate 
Diphenylamine 
Ethyl mthanesul fonate 
Fluoranthene 
Fluorene 
Hexach Lorobenzene 
Hexach lorotutad i  ene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropme 
Indene( 1.2.3-cd)pyrene 
lsophorone 
lsosafro le  
Wethapyri lwu 
3-Methylcholanthrene 
Methyl mthanesul fonate 
2-Methylnaphthalene 
Naphthalene 
1.4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2 -N i t roan i l i ne  
3 -N i t roan i l i ne  
4-Ni t roani  l i n e  
nitrobenzene 
2-Nitrophenol 
4-Ni trophenol 
4-Nit roquinol ine 1-oxide 



Uork Order # 92-06-198 Ross Analyt ical  Services. I n c  Reported: 07/09192 

Sawlc Descr ip t ion  FUF A I R  1544/Rns A i r  1555 Lab No. 04 
l e s t  Descr ipt ion App. I Y  semivolat i les Test Code 827019 

CAS No. CCUPUJNO RESULT POL 

621-64-7 
10595-95 
59-89-2 
100-75-4 
930-55- 2 
99-55-8 
608-93-5 
76-01-7 
82-68-8 
87-86-5 
62-44-2 

N-Nitrosodi-n-propylamine 
-6  N-NitrosDmthylethylamine 

N-N i t rosmrpho l i ne  
N-N i trosopi per i d i  ne 
N-Nitrosopyrrol id ine 
5-N i t ro -0- to lu id ine  
Pentachlorobmzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 

924-16-3 N-Nitrosodi-n-butylamine <POL - 10 
55-18-5 N-Nitrosodiethylamine <POL - 10 
62-75-9 N-Nitrosodimthylamine <POL - 20 
86-30-6 N-Nitrosodiphenylamine (2) <POL - 10 

<POL - 10 
<POL - 20 
<POL - 10 
‘POL - 10 
<POL - 10 
<POL - 10 
<POL ___ 10 
<POL - 200 
‘POL - 10 
<POL - 50 
<POL - 20 

CAS No. CCUPUJND RESULT POL 

85-01-8 
108-95-2 
106-50-3 
109-06-8 
23950-58-5 
110-86-1 
94-59-7 
95-94-3 
58-90-2 
95 - 53 -4 
120-82- 1 
95-95-4 
88-06-2 
99-35-4 

Phenanthrene <POL - 10 

Phenol <POL - 10 

p-Phenylenedi ami ne (11 - 
2-Picol ine <POL - 10 
Pronemide <POL - 20 

Safrole <POL - 10 
1,2,4.5-Tetrachlorotenzene <POL - 20 
2,3,4.6-Tetrachloraphenol <POL - 50 
o-Toluidine <POL - 10 
1.2.4-Trichlorobeniene <POL - 10 
2,4,5-Trichlorophenol <POL - 20 
2.4.6-Trichlorophenol <POL - 10 
1.3.5-Trinitrobenzene <POL - 50 

Pyridine <POL - 50 

SURROGAlE %RECOVERY 

Nitrobenzene-d5 5p 
2-Fluorobiphenyl a 

Terphenyl-d14 3 
Phenol-& 3 

2 - F l u o r o p h w l  2 
2.4.6-Tr ibrmphenol op 

LIMITS 

(1) These c ~ ~ p o u n d s  are ms tab le  in  the standards o r  are not recovered from samples. 
(2) Reported as diphenylamine. 



Work Order # 92-06-198 Ross Ana ly t i ca l  Services. Inc Reported: 07/09/92 

Sample Descr ipt ion PUF A I R  1544/Rns A i r  1555 Lab No. 04 
Test Descr ipt ion Smivols.  l i b r a r y  search Test Code LIB-MX 

DATE EXTRACTED 06 I 26 I 92 DATE RUN 07/07/92 
DILUTION FACTOR - 1 UNITS Total us 

CDIPWND 

APPROXIKATE 

SCAN # RESULT 

Toluene 3 10 

Aldol  Unknown 3 30 

2-Hexanone 566 60 

Unknown Hvdrocarbon 57p 10 

Unknown 3 20 

Aldol Unknown 598 40 

Aldol Unknown 3 30 

Unknown 3 LO 

Unknown 3 80 

Unknown Cvcl i c  1(24 70 

Xvlene isomer 3 40 

Unknown A r u m t i c  40 

Unknown Hvdrocarbon 13op 10 

Unknown Cvcl ic Hvdrocarbon 1320 20 

Unknown cyc l i c  Hvdrocarbon 1330 LO 

Unknown c y c l i c  Hvdrocarbon 3 20 

Unknown Cycl ic Hvdrocarbon 1360 20 

Unknown A r m t i c  2 30 

Unknown A r m t i c  3086 20 

Unknown Hvdrocarbon 2 60 



9s Analytical Services. Inc. 16433 Foltz Pkwy. StrongsviUe. OH 44136 (216) 572-3200 FAX (216) 572-762 I 

Cl ien t :  

IT Corporat ion 
312 Directors Drive 
Knoxville,  TN 37923 

At:?.: John Carson 

work Order #: 92-07-109 
C l i e n t  Code: I T  AQS-KNOX 
Report Date: 07731192 
Work I D :  PUF f o r  A?? I X  BNA'a 
D a t e  Received: 37/17/92 

Purchase Order: Job# 406253.17/Jewell 

SAMPLE IDENTIFICATION 

Lab Sample Lab Sample 
Number Desc r ip t ion  N m b r r  DescrFDticn 
01 PuF 0140 + Hexane 01.1: 

> 
Data are r e p o r t e d  on an as-received b a s i s  u n l e s s  stated o t h e r -  
w i s e .  P r a c t i c a l  Q u a n t i t a t i o n  L i m i t s  ( P Q L ' s )  are listed; t h e y  
are h igher  t h a n  instrument  d e t e c t i m  limits and t a k e  t h e  
sample ' s  mat r ix  i n t o  account.  Metals and o t h e r  i n o r g a n i c  d a t a  
are c o r r e c t e d  f o r  l a b o r a t o r y  blank v a l u e s ;  o r g a n i c  data are 
not .  Unless o therwise  noted, o r g a n i c  a n a l y s i s  b l a n k s  h_ad.no 
t a r g e t s  found above t h e i r  PQL's. 

-. 
C e r t i f i c a t e  approved by 
Char les  E. Simmons 



~ -~ ~~ ~ ~ 

Work Order # 92-07-109 Ross Analytical Services, Inc R e p o r t e d :  07/31/92 

REPORT COMMENTS 

surrogate, 2-fluorophenol, was out of control limits due to the large amount of 
hexane present in the sample. 



Work Order # 92-07-109 Ross Analytical Services, Inc Reported: 07/31/92 

TEST METHODOLOGIES 3 Appendix IX semivolatile organics (base/neutral/acid) were determined by gas 
ChromatographyJmass spectrometry as in EPA Method 8270. 

4 



1 
Work O r d e r  # 92-07-109 Ross Analytical Services, Inc R e p o r t e d :  07/31/92 

RESULTS BY SAUPLE 

Sanple Oescription PUF 0140 + Hexane 0141 Lab No. 01 
Test Descriotion Aw. I X  semivolatiles Test Code 8270A9 

EXTRACTED 

CAS NO. 

83-32-9 
208-96-8 
98-86-2 
53-96-3 
92-67-1 
62-53-3 
120-12-7 
140-57-8 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 
111-44-4 
108-60-1 
117-81-7 
101-53-3 
85-68-7 
106-47-8 
510-15-6 
59-50-7 
91-58-7 
95 - 57- 8 
7005-72-3 
218-01-9 
95.48- 7 

2303 - 16- 4 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 
120- 83 - 2 
87-65 -0 
84-66-2 

'I 07/17/92 DATE RUN 07/30/92 DILUTION FACTOR - 1 UNITS Total ug 

COMPOUND RESULT POL 

Acemphthene <POL - 10 
Acmphthalene <POL - 10 
Acetophenone <POL - 10 
2-Acetylaminofluorene <POL - 30 
4 -Ami nobi phenyl <POL - 20 
Aniline <POL - 10 
Anthracene <POL - 10 
Ararni re <POL - 20 
Benzotalanthracene <POL - 10 
BenzoCbl f luoranthene <POL - 10 
BenroCkl f luoranthene 'POL - 10 
BenroCghil perylene <POL - 10 
k n z o  (a1 pyrene <POL - 10 
Benzyl alcohol <POL - 20 
Bis(2-chloroethoxy)mthane <POL - 10 
Bis(2-chloroethyl)ethcr <POL - 10 
Bis(2-chLorois~pr~pyl)ether <POL - 10 
Bis(2-ethylhexyl)phthalate <POL - 10 
4-Brmphenyl phenyl ether <POL - 10 
Butyl benzyl phthalate <POL - 20 
4-Chloroaniline <POL - 20 
Chlorobenzilate <POL - 30 
p-Chloro-m-cresol <POL - 10 
2-Chloronaphthalene <POL - 10 
2-Chlorophenol <POL - 10 
4-Chlorophenyl phenyl ether <POL - 10 
Chrysene <POL - 10 
o-Cresol <POL - 10 
m- and p- Cresol (coelute) <POL - 10 
Diallate 
D ibenz Cahlanthracene 
Oibenzofuran 
Di-n-butyl phthalate 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2.4-Dichlorophenol 
2.6-Dichlorophenol 
Diethyl phthalate 

<POL - 10 
<POL - 10 
<POL - 10 
<POL - 10 
<POL - 10 
<POL - 10 
<POL - 15 
<POL - 25 

<POL - 50 
<POL - 10 

<POL - 10 

CAS No. COnPWND 1 RESULT 

119-93-7 
122-09-8 
105-67-9 
131-11-3 
99-65-0 
534-52-1 
51-28-5 
121-14-2 
tQ6- 20 ~ 2 
88-85-7 
117-84-0 
122-39-4 
62-50-0 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
?7-47-4 
67-72-1 
70-30-4 
!&?E-71-7 
193-39-5 
78-59-1 
120-58-1 
91-80-5 
56-49-5 
66-27-3 
91-57-6 
91-20-3 
130-15-4 
134-32-7 
91-59-8 
88-744-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100- 02 - 7 

- 
60-11-7 p-(Dimethylamino)azobenzene <POL - 20 
57-97-6 7.12-DimethylbenzCahlanthracene <POL - 

3,3'-Oimethylbenzidine <POL - :: J 
,.,, a,a-Dimethylphenethylamine (11 - 

2.4-Dimethylphenol 
Dimethyl phthalate 
1.3-Dinitrobenzene 
4,6-Oinitro-o-cresol 
2.4-Dinitrophenol 
2,4-Dinitrotoluene 
2.6-Oinitrotoluene 
Dinoseb 
Di-n-octyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Fluorenthene 
Fluorene 
nexachlorobenzene 
Hexachlorotutadiene 
Hexachl orocyc lopentadi ene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(l.2.3-cd)pyrene 
lsophorone 
lsosafrole 
nethapyri lene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Naphthalene 
1.4-Naphthoquinone 
1 -Naphthyl amine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
L-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
&-Nitrophenol 



Work Order # 92-07-109 Ross Analytical Services, Inc Reported: 07/31/92 

Sample Description PUF 0140 + Hexane 0141 Lab No. 01 
Test Description App. 1X semivolatiles Test Code 827019 

CAS NO. COHPWND 

56-57-5 4-Nitroquinoline 1-oxide 
924-16-3 N-Nitrosodi-n-butylamine 
55-18-5 N-Nitrosodiethylamine 
62-75-9 N-Nitrosodimethylamine 
86-30-6 N-Nitrosodiphenylamine (2) 
621-64-7 N-Nitrosodi-n-propylamine 
10595-95-6 N-NitrOSOmthylethylamine 

59-89-2 N-Nitrosmrpholinc 
100-75-4 N-Nitrosopiperidine 
930-55-2 N-Nitrosopyrrolidine 
99-55-8 5-Nitro-0-toluidine 
608-93-5 Pentachlorobenzene 
76-01-7 Pentachloroethane 
82-68-8 Pentachloronitrobenzene 
87-86-5 Pentachlorophenol 

RESULT POL 

<POL - 20 
<POL - 10 
<POL - 10 
<POL - 20 
<POL - 10 
<POL - 10 
<POL - 20 
<POL - 10 
<POL - 10 
+a - 10 
<POL - 10 
<POL - 10 
<POL - 200 
<POL - 10 
<POL - 50 

CAS No. CDlFWND RESULT POL 

62-44-2 
85-01-8 
108-95-2 
106-50-3 
109-06-8 
23950-58-5 
110-86-1 
94 - 59- 7 
95-94-3 
58-90-2 
95-53-4 
120-82-1 
95-95-4 
88-06-2 
99-35-4 

Phenacetin <POL - 20 
Phenanthrene <POL - 10 
Phenol <POL - 10 

(11 - 
2-Picoline 'POL - 10 
Pronamide <POL - 20 
Pyridine <POL - 50 
Safrole <POL - 10 
1.2.4.5-Tetrachlorobenzene <POL - 20 
2,3,4,6-Tetrachlorophenol <POL - 50 
o-Toluidine <POL - 10 
1.2.4-Trichlorobenzene <POL - 10 
2.4.5-Trichlorophenol <POL - 20 
2.4.6-Trichlorophenol <POL - 10 
1.3.5-Trinitrobenzene <POL - 50 

p-Phenylenediamine 

SURROGATE %RECOVERY LIMITS 

51 - 3 5 -  3 Ni trobenzene-d5 - 
2-Fluorobiphenyl 60 - 43 . 3 

Terphenyl-dl4 3 - 33 . 141 
Phenol-& 2( - 10 . 110 

2-Fluorophenol a - 21 - 3 
2.4.6-Tribromophenol 15 - 10 . 2 

(1) These conpourds are unstable in the standards or are not recovered from sanples. 
(2) Reparted as diphenylamine. 



Uark Order # 92-07-109 Ross A m l y t i c a l  services. Inc 

~ ~ 

Reported: 07/31/92 

Sample Descr ipt ion PUF 0140 + Hexane 0141 Lab No. 01 

Test Descr ipt ion Semivols. l i b r a r y  search Test Code LIB-W 

OATE EXTRACTED 07/17/92 DATE RUN 0 7 I 3  0 I 9  2 
DILUTION FACTOR - 1 U N I T S  Total uq 

COMPWND 

APPROXIUATE 
SCAN # RESULT 

Unknoun 3 90 

Ethytbenzene 665 100 

Dimethyl Benzene 685 700 

Unknown Hydrocarbon 884 100 

D ie thy l  Benzene 1033 100 

Unknoun Hydrocarbon. C12 1155 40 

Unknoun Hydrocarbon. C12 2 20 

Unknown Hydrocarbon. C12 (175 100 

Unknown Hydrocarbon. C12 (191 40 

Unknoun Hydrocarbon. Cl2 llpp 70 

Unknown Hydrocarbon, C12 3 20 

Unknown Hydrocarbon. C12 1215 30 

Unknown PAH (235 70 

Unknoun Hydrocarbon 1539 300 

Unknonn Hydrocarbon. C16 (788 LOO 

Unknown Hydrocarbon. C18 3 400 

Unknown Hydrocarbon. C18 3 100 

Unknoun Hydrocarbon. Cl8 3 300 

Unknoun Hydrocarbon. C18 2396 200 

Unknoun Hydrocarbon. C18 2 100 



Appendix D 

Toluene Soluble Organics 



s Analytical Services. Inc 16433 Foltr Pkwy. Strongdo.  OH 44136 (216) 572-3200 FAX (216) 572-76 1 

C l i e n t :  

I T  Corpora t ion  
312 D i r e c t o r s  Dr ive  
Knoxvil le ,  TN 37923 

Attn:  Tim Czysz 

Work Order  I :  92-07-048 
C l i e n t  Code: I T  AQS-KNOX 
Report Date: 07722/92 
Work I D :  Samples f o r  method 202 
Date Received: 07/08/92 

Purchase Order: Proj#  406253.17/Jewell 

SAMPLE IOENTIFICATION 

L a b  Sample 
Number D e s c r i u t i o n  

04 F i l t e r  A i r  1566 G,-U 
06 Impinger A i r  1568 

Impinger A i r  1569 3 08 Impinger A i r  1570 07 
09 Rinses  A i r  1556/1557 10 Rinses  A i r  lSS8/lSSS 1. 

12 Blank A i r  1562 fi& && 11 Rinses  A i r  1 5 6 0 / 1 5 6 1  3 

L a b  Sample 
Number D e s c r i p t i o n  
01 F i l t e r  A i r  1563 L 02 F i l t e r  A i r  1564 2 
03 F i l t e r  A i r  1565 3 
05 Impinger A i r  1567 6 

/i%L?hak 

Data are r e p o r t e d  on an  as-received b a s i s  u n l e s s  s t a t e d  o t h e r -  
w i s e .  P r a c t i c a l  Q u a n t i t a t i o n  L i m i t s  ( P Q L ' s )  are l i s t e d ;  t h e y  
are h i g h e r  t h a n  in s t rumen t  d e t e c t i o n  limits and t a k e  t h e  
sample ' s  m a t r i x  i n t o  account.  Metals and o t h e r  i n o r g a n i c  d a t a  
a r e  c o r r e c t e d  for l a b o r a t o r y  blank va lues ;  o rgan ic  d a t a  are 
not .  Unless  o t h e r w i s e  noted,  o rgan ic  a n a l y s i s  b lanks  hrd E= 

t a r g e t s  found above t h e i r  PQL'a. 

- C e r t i f i c a t e  . :6i apsroved by 

Char les  E. Sismons 



Work O r d e r  # 91-07-048 Boss Analptical Services, Inc 

I 
R e p o r t e d :  08/10/92 

TEST METHODOLOGIES 

Toluene extractable matter and non-extractable residue were determined 
gravimetrically as in EPA Method 202. 



I 

P REPORT COMMENTS 

sample Volume 
i$er Description (d) 
===S==I=======PDPPP=====-*=============~~==P==-===--- 

Impinger Air 1567 265 I i; Impinger Air 1568 350 
Impinger Air 1569 320 

08 Impinger Air 1570 165 
Rinses Air 1556/1557 115 
Rinees Air 1558/1553 90 
Rinses Air 1560/1561 80 

$1 l2 

c 
1 
I 

Blank Air 1562 170 



Filter Air 1563 - sarols Descriution: Lab Bo.: 01 

* 
total mg 

 ab m.: 02 

total mg 

Lab ma.: 03 

total mg 

Lab Ro.: 04 

total mg 

E a  
0.4 

mlrte Description 
EPA Method 202 .. 

Filter Air 1564 s-le Descriution: 

E.Q& 
0.4 

Analrte Demzription 
EPA Method 202 

ReslLlt 
<PQL 

Filter Air 1565 S m l e  Description: 

EQ.& 
0.4 

Analrte Description 
EPA Method 202 

Result 
3.9 

Filter Air 1566 S m l s  Descriution: 

EQ.& 
0.4 

Analvte Description 
EPA Method 202 

Resalt 
5.1 

Impinger Air 1567 S-le Descriution: Lab 84.: 05 

total mg 
EQ3 
0.4 

Analrte Deseriutim 
EPA Method 202 

Result 
<PQL 

Impinger Air 1568 Samule Description: Lab Bo.: 06 

Ilnit. 
total mg 

EQS 
0.4 

Analrta Description 
EPA Method 202 

Result 
2.5 

Impinger Air 1569 S m l s  Description: Lab Bo.: 07 

Ils.rrlt 
0.4 total mg 

Analrta Description 
EPA Method 202 

m 
0.4 



work order I 91-01-048 Bass Analytical &=ices, Ine 01 /11 /92  

SMlale Description: Impinger Air 1570 Lab m o . :  08 

Analv-te Description 
EPA Method 202 

B m d t  Pnit. Ess 
11 t o t a l  mg 0 . 4  

Sa-ule Description: Rinses Air 1556/1557 Lab la.: 09 

kxalrto SazcriDTion 
EPA Method 202 

B m s n i t  Onit. BX! 
19 t o t a l  mg 0.4 

S m l e  Description: Rinses Air 155811559 Lab la.: 10 

Analvte Description 
EPA Method 202 

R e s u l t  Unit. BX! 
9 . 6  t o t a l  mg 0 .4  

S m l e  Description: Rinses Air 1560/1561 Lab A0. t  11 

Analvtc Description 
EPA Method 202 

R e s u l t  Onit. EQ?? 
9.4 t o t a l  mg 0.4  

S m l e  Description: Blank MeCl2, Air 1562 Lab lo.: 12 

Analvte Description 
EPA Method 202 

Result Onit. EQ?? 
<PQL t o t a l  mg 0 . 4  



Appendix E 

Baghouse Hopper Dust 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
SERVICES CORPORATION 

CERTIFICATE OF ANALYSIS 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: John Carson 

September 23, 1992 

Job Number: ITAQ 52103 P.O. Number: 406253.17 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
Date Received by Lab: 08/18/92 
Number of Samples: One (1) 
Sample Type: Solid 

Jewell Coal and Coke 

I. Introduction 

On 08/18/92, one (1) solid sample arrived at the ITAS-Knoxville, Tennessee laboratory from IT-Air Quality 
Services, Knoxville, Tennessee, in support of the Jewell Charging project. The list of analytical tests 
performed, as well as date of receipt and analysis, can be found in the attached report. 

II. Analvtical ResultsMethodology 

The analytical results for this report are. presented by analytical test. Each set of data will include sample 
identification information and the analytical results. Please note that the data are. not blank corrected. 

The sample was analyzed for priority pollutant semivolatile organic compounds by gas chromatography/mass 
spectroscopy (GCIMS) based on EPA SW-846 method 8270. 

The sample was analyzed for mercury by cold vapor atomic absorption spectroscopy (CVAA) based on EPA 
method 7470. 

Reviewed and Approved: 

AlyceR. Moore 
Laboratory Manager 

Amencon Council 01 lndependenl  Laboratories 
lnierric::xzl ksoc:c t ion 01 Er:i::orner.tcI Tesling :cboratories 

.-'.:r,er:ccr. ~ s o c : c t : c n  !or iab~.:c:ow Wc:cd::a!:on 

IT Analytical Setvices. 5815 Middlebrook Pike, Knoxville. T N  37921 581.1.89 



IT Corporation 
September 23, 1992 

Client Project ID: Jewell Coal and Coke 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 
Job Number: ITAQ 52103 

II. Analvtical ResultslMethodoloq (continued) 

The sample was analyzed for total phosphorus using EPA method 365.3. 

The sample was analyzed for coal tar pitch volatiles at Environmental Health Laboratories, Macon, 
Georgia. A copy of the report is included. 

III. Oualitv Control 

Routine laboratory level I QC was followed. 

The semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-5 
capillary column on a Finnigan 4500 GCIMSIDS. The sample analyses went well, although there were 
some difficulties related to matrix. The sample was originally extracted as a low-level soil; however, the 
extract could not be concentrated to the method requirement of 1 .O ml. The sample was reextracted two 
days outside the sample holding time as a medium-level soil. The extract was diluted ten-fold in an attempt 
to reduce anticipated matrix problems. Although method compliant, the surrogate recoveries were 
consistently lower than the method blank, indicating sample matrix interference. The repofled values and 
method detection limits should be considered as minimum values. There were no problems seen in fmal 
data review. 

The sample was prepared just prior to analysis. The CVAA analysis for mercury was performed on 
08/26/92. All run QC was acceptable. No problems were encountered. 

The sample was analyzed for total phosphorus by persulfate digestion followed by the colorimetric, ascorbic 
acid, two-reagent procedure. No problems were encountered. 
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IT ANALYTICAL SERVICES 
58 15 MIDDLEBROOK PIKE 
KNOXVILLE, TN I September 23, 1992 

Client Project ID: Jewell Coal and Coke Job Number: ITAQ 52103 

I 
BASWNEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Results in pgkg @pb) 

Sample Matrix: Solid 

Client Sample ID: Method Blank 
Lab Sample ID: BL1455 

ComDound 

acenaphthene 

acenaphthy lene 

PI 
1 anthracene 

benzidine 

benzo(a)anthracenc I 

Concentration ComDound Concentration 

1 0 , m  u bis(2shloroisopropyl)ether 10,m u 
10,m u bis(2zthylhexyl)phthalate 1 0 , m  u 
10,m u 4-bromophenyl phenyl ether 1 0 , m  u 
50,000 U 2-chloronaphthalene 10,m u 
10,ooo u kblomphenyl phenyl ether 1 0 , m  u 

benzo@)fluoranthene 1 0 , m  u chrysene 

benzo@)fluoranthene 1 0 , m  u dibenz(a,h)anthracene 

benzo(a)pyrene 10,m u di-n-buty lphthalate 
I 
1 benzo(g,h,i)perylenc 1 0 , m  u 1,2dicblombenzene 

butylbenzylphthalate 1 0 , m  u 1,3dichlombenzcne 

bis(2-chlomethoxy)methane 1 0 , m  u 1.4-dichlombenzene 

bis(2-chloroethyl)ether 10,m u 

10,m u 
l o . m  u 
1 0 , m  u 
1 0 , m  u 
1 0 , m  u 
10,m u 

U 
J 

Date of Extraction: 09/01/92 

- Compound was aaalyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection limit. 

Date of Analysis: 09/03/92 5 

3 



IT ANALYTICAL SERVICES I 
1 

58 15 MIDDLEBROOK PIKE IT Corporation 
September 23, 1992 KNOXVILLE. TN 

Client Project ID: Jewell Coal and Coke Job Number: ITAQ 52103 

Client Sample ID: Method Blank 
Lab Sample ID: BL1455 

Compound 

3.3’dichlorobenzidme 

diethyl phthalate 

dimethyl phthalate 

2,4dinitrotoluene 

2,6dinitrotoluene 

di-n-octyl phthalate 

1,2diphenylhyd&e( 1) 

flu 0 ran th e n e 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

Concentration 

20,000 u 
10,m u 
1 0 , m  u 
10,m u 
10,m u 
10,m u 
10,m u 
1 0 , m  u 
10,Ooo u 
10,m u 
10,m u 
10,Ooo u 

Comvound 

hexachloroethane 

indene( 1.2.3-cd)pyrene 

isophomne 

naphthalene 

nitrobenzene 

n-nitrosodi-n-propy lamine 

n-nitrosodimethylamine 

n-nitrosodiphenylamine(2) 

phenanthrene 

pyrcnc 

1,2,4-trichlombenrcne 

Concentration 

1 0 , m  u 
10,Ooo u 
1 0 , m  u 
10,m u 
1 0 , m  u 
10,m u 
1 0 , m  u 
10,m u 
10,Ooo u 
10,m u 
10,m u 

BASE&‘- EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS (continued) 

Results in w’k @pb) 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

sample Matrix: Solid 

B M P P F W A  mm 

U 
J 

( I )  - Screened for BS azobcnzene 
(2) - Detected as diphenylamine 

Date of Extraction: 09/01/92 
Date of Analysis: 09/03/92 

- Compound was analyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection limit. 

4 



I IT Corporation 
September 23, 1992 

Client Project iD: Jewell Coal and Coke 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITAQ 52103 

I 
I 
Y 

ACID MTRACTABLX ORGANIC PRIORITY POLLUTANT ANALYSIS 

Results in p g k g  @pb) 

Sample Matrix: Solid 

Client Sample ID: Method Blank 
Lab Sample ID: BL1455 

Comaound 

4-chtoro-3-methylphenoI 

2-chlorophenol 

2,4dichlorophenol 

2,4dimethylphenol 

2,4diaitrophenol 

B 
1 
I 

2-methyl4,6diaitrophenol 

I 

Concentration Comwund 

1o.Ooo u 2-nitrophenol 

1 0 , m  u 4-nitrophenol 

10,Ooo u pentachlorophenol 

10,Ooo u phenol 

50,000 U 2,4,6-trichlorophenoI 

50.000 u 

Concentration 

10,m u 
5 0 , m  u 
5 0 , m  u 
1 0 , m  u 
1 0 , m  u 

U 
J 

Date of Extraction: 09/01/92 

- Compound was analyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection limit. c 

Date of Analysis: 09/03/92 I: 
i 
I 

J 
I 

5 

I 



IT Corporation 
September 23, 1992 

IT ANALYTICAL SERVICES I 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Client Project ID: Jewell Coal and Coke Job Number: ITAQ 52103 

Client Sample ID: Method Blank 
Lab Sample ID: BL1455 

Tentative Identification (1) 

No additional compounds were detected 

Concentration (2) 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard 

6 

I 
4 
I 
B 
I 
I 
I 
l 

4 
u 
I 
I 
I 

ADDITIONAL SEMIVOLATILE ORGANIC COMPOUNDS 

R w ~  in lr&g @pb) 

Sample Matrix: Solid 

a 

W N O A \ T E M - I D  FPA 



September 23, 1992 

1 Client Project ID: Jewell Coal and Coke 

IT ANALYTICAL SERVICES 
58 15 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITAQ 52103 

I 
i 
I' 

BASWNEUTRAL D(TRACTAJ3L.E ORGANIC PRIORITY POLLUTANT ANALYSIS 

Results in pgkg  @pb) 

Sample Matrix: Solid 

Client Sample ID: Hopper Dust n, Lab SampleID: TI3913 

Comoound Concentration Comoound Concentration 

acenaphthene 100,000 u bis(2~hloroisopmpyl)ether 100,000 u 
acenapbthylene 100,000 u bis(2dhylhexyl)phthalate 11.000 J 

I 
Y anthracene 100,000 u 4-bromophenyl phenyl ether 100,000 u 

benzidine 

benzo(a)anthracene I 
520,000 U 2shlomnaphthalene 100,000 u 

14,000 J 4shlorophenyl phenyl ether 100,000 u 
benzo@)fluoranthenc 23.000 J chrysene 23,000 J 

benzo(k)fluomthene 19,000 J dibenz(a,h)anthracae 100,000 u 
benro(a)pyrenc 25,000 J di-n-butyl phthalate 100,000 u 
benzo(g,h,i)perylene 35.000 J 1,Zdichlombemne 100,000 u 
butylbenzylphthalate 100.000 u 1,3dichlomkmne 100,000 u 
bis(2-chloroethoxy)methane 100,000 u 1,4dichlorobenzene 100,000 u 
bis(2-chloroethyl)ether 100,000 u 

I 
I 

U 
J 

Date of Extraction: 09/01/92 
Date of Analysis: 09/03/92 

- Compound was analyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection l i t .  

1 

I 
I n 



IT Corporation 
September 23, 1992 

IT ANALYTICAL SERVICES 
58 15 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Client Project ID: Jewell Coal and Coke Job Number: ITAQ 52103 

Client Sample ID: Hopper Dust 
Lab Sample ID: l l 3 9 1 3  

Comvound 

3,3'dichlorobenridine 

diethylphthalate 

dimethyl phthalate 

2,4dinitrotoluene 

2,6dinitrotoluene 

di-n-octyl phthalate 

1,2diphenylhyd&e( 1) 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

Concentration 

210,000 u 
100,000 u 
100,000 u 
100,000 u 
100,000 u 
100,000 u 
100.Ooo u 
18,000 J 

100,Ooo u 
100,000 u 
100,000 u 
100,000 u 

Comvound 

hexachloroethane 

indene( 1,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

n-nitmsodi-n-propylamine 

n-nitrosodimethy lamine 

n-nitrosodiphenylamine(2) 

phenanthrene 

PYrene 

1,2,4-trichlorobenzene 

Concentration 

100,ooo u 
20.000 J 

100,000 u 
1oo.Ooo u 
100,000 u 
100,000 u 
100,000 u 
100,000 u 
12,Ooo J 

21,000 J 

100,000 u 

U 
J 

(1) - Screened for as azobenzene 
(2) - Detected as diphenylamine 

Date of Extraction: 09/01/92 
Date of Analysis: 09/03/92 

- Compound was analyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection limit. 

BASER'IEUTRAL MTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS (continued) 

Results in p g k g  @pb) 

Sample Matrix: Solid I 
I 
B 
r 
1. 
I 
I 
m 
I 
4 
I 
I 
1 
I B M P P F R M  mm 8 



September 23, 1992 

Client Pruject ID: Jewell Coal and Coke 

IT ANALYTICAL SERVICES 
5815 MIDDEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITAQ 52103 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Results in pgnig @pb) 

Sample Matrix: Solid 

Client Sample ID: Hopper Dust 
Lab Sample ID: TI3913 

Comoound 9 
4-chloro-3-methylphenol . .  

Zshlorophenol 

2,4dichlorophenol 

2,4dimethylphenol 

Y 
I 2,4dinitrophenol 

2-methyl~,6dinitrophenol I 

Concentration Comwund 

100,000 u 2-nitrophenol 

100,000 u +nitrophenol 

100.000 u pentachlorophenol 

100,000 u phenol 

520,000 U 2.4.6-trichlorophenol 

520,000 u 

Concentration 

100,000 u 
520,000 U 

520,000 U 

100,ooo u 
100,ooo u 

U - Compound WBS analyzed for but not detected. The number is the detection limit for the sample. I J - Indicates an estimated value less than the detection limit. 

Date of Extraction: 09/01/92 
Date of Analysis: 09/03/92 

I 
1 
1 
I 
I 
1 

9 



IT Corporation 
September 23, 1992 

IT ANALYTICAL SERVICES I 
58 15 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Client Project ID: Jewell Coal and Coke Job Number: ITAQ 52103 

e 
ADDITIONAL SEMIVOLATILE ORGANIC COMPOUNDS 

Results in p g k g  @pb) 

Sample Matrix: Solid 

Client Sample ID: Hopper Dust 
Lab Sample ID: TI3913 

Tentative Identification (1) 

No additional compounds were detected 

Concentration f2) 

Remarks: (1)  Identification is based on computer scarch of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

10 



IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 

September 23, 1992 KNOXVILLE. TN 

1 Client Project ID: Jewell Coal and Coke Job Number: ITAQ 52103 

SOLID SURROGATE PERCENT RECOVERY SUMMARY 
1 
I 
3 

Nitro- 
Benzene-DS 

Client Samole ID (23-120%1* 

Hopper Dust 41 

Method Blank 72 

Y 

SEMIVOLATILE 

2,4,6- 
Tribromo- 2-Fluoro- Terphenyl- 2-Fluoro- 

Biphenyl D14 Phenol-DS Phenol Phenol 
(30-115%)* (18-137%)* (24-113%)* (25-121%)* {19-122%)* 

49 45 36 40 36 

74 69 70 76 78 

*Value8 in parenthesis represent required QC limits. 

i 
I 
1 
Y 
I 
1 

11 W33X.FRM 

. . . .  



IT Corporation 
September 23, 1992 

IT ANALYTICAL SERVICES I 
~ ~~ 

5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Client Project ID: Jewell Coal and Coke Job Number: ITAQ 52103 

I 

Client Sample ID: 
Lab Sample ID: 

mercury 

METALS ANALYSIS 

Results in mgkg @pm) 

Sample Matrix: Solid 

Method Blank 
PBWC5235 

0.1 u 

Hopper Dust 
'IT3913 

0.1 

Analysis Date: 08/26/92 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

12 
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I 
I 
I 
I 
I \RECVD.FRhI 



I IT Corporation 
September 23, 1992 

Client Project ID: Jewell Coal and Coke 

IT ANALYTICAL SERVICES 
58 15 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITAQ 52103 

I 
0 
(I 

i 
I 
m 
I 
I 
I 

Client Samule ID 

Method Blank 

Hopper Dust 

TOTAL PHOSPHORUS ANALYSIS 

Resulb in mgikg @pm) 

Sample Matrix: Solid 

Lab Samule ID 

P4190 

m 9 1 3  

- Result 

t u  
138 

1 Date of Analysis: 08121192 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. I 

13 uIEcvD.RIM 

, . . 



Envlronmental Heaim Laboratory 
o unlt of CIGNA Loss COntrd Services 
Insurance Comwnv of N r t h  ~menco 

LABORATORY ANALYSIS REPORT 
Locarion 
3920 Anwnght Rood 
Macon. GA 3 12 13 
Mailing Address 
P.O. BOX9093 
Macon. GA 3G!97-5799 

~ i m  Laisy 
I T  Cornration 

Laborarones In Macon.'Ol and tianford. c7 
Repon No.: 9W0121 

5815 Gddlebrook Park P 0 No T-923503 
Knoxville, TN 37921 

Date Received 8/20/92 

Dare Reponed 9/2/92 
PTO-103 

Analysis: 
Analytical Methcd: NIOSI 5023, Gravimetric with extraction 

Coal Tar Pi t ch  Volatiles, Benzene solubles 

sample Number 
(Bulk) 

TT 3914 

Coal T a r  Pitch 
Volatiles % 

L.J. 

< - Lessthan. 

Date: Analyst 

W i l l i a m  R. Stardeton 



INTERNATIONAL ANALYTICAL 
SERVICES 

TECHNOLOGY 
CORPORATION 

\ CERTIFICm OF ANALYSIS 

IT Corporation June 19, 1992 
312 Directors Drive , Knoxville, 'I" 37923 
Attn: JohnCarson 

Job Number: ITAQ 51427 P.O. Number: 406253.08 

This is the Certificate of Analysis for the following sample: 

client Project ID: Jewell 
Date Received by Lab: 05/19/92 
Number of Samples: One (1) 
Sample Type: Solid 

j I. Introduction 

On 05/19/92, one (1) solid sample arrived at the ITAS-Knoxville, Tennessee laboratory from IT-& Quality 
Services, Knoxville, Tennessee, in support of the Jewell project. The list of analytical tests performed, as well 
as date of receipt and analysis, can be found in the attached qo r t .  

II. Analvtical RwltsMethodology 

The analytical results for this report are presented by analytical test. Each set of data will include sample 1 identification information and the analytical results. Please note that the data are not blank corrected. 

The sample was analyzed for priority pollutant volatile organic compounds by gas chromatogxaphylmass 
spectroscopy (GCIMS) based on EPA SW-846 method 8240. 

The sample was analyzed for priority pollutant semivolatile organic compounds by gas chromatography/mass 
spectroscopy (GCIMS) based on EPA SW-846 method 8270. I 

- 
Reviewed and Approved: 

1 A l y d R .  Moore 
Laboratory Manager 

Amencan Cound of Independent Laboratones 
International Asoclatlon of Environmental Testlng LaborotOneS 

Amencan Asociation lor Lnboratow Accreditation 
I 
I 681 189 IT Analytical Semces. 5815 M1ddlebrook Pike. K n O r v I l l e .  TN 37921 



IT Corporation 
June 19, 1992 

Client Project ID: Jewell 

rrANALmCALSEBw.CES 
5815 MIDDLEBROOK PIKE 
moxvILLE, TN 

Job Number: ITAQ 51427 

II. Analvtical ResultslMethodology (continued) 

The sample was analyzed for the q u e s t e d  metals by cold vapor atomic absorption spectroscopy (CVAA) 
and inductively coupled argon plasma spectroscopy (ICP) based on EPA methods 7471 and 6010. 

The sample was analyzed for total phosphorus using EPA method 365.3. 

The sample was analyzed for proximate and total sulfur at Galbraith Laboratories, Knoxville, Tennessee. 
A copy of the report is included. 

The sample was analyzed for coal tar pitch VOAs by NOSH at Environmental Health Laboratories, 
Macon, Georgia. A copy of the report is included. 

Ill. gualitv Control 

Routine laboratory level I QC was followed. 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OWA GCIMSIDS. The sample runs went well, although the coal dust did cause some matrix 
problems. These problems were solved by analyzing a fivefold dilution. Overall the analysis and QC 
looked good. There were no problems seen in final data review. 

The semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-5 
capillary column on a Finnigan 4500 GC/MS/DS. The sample runs went well. A number of fused ring 
aromatic hydrocarbons were detected at a tenfold dilution, which is not surprisimg considering the matrix of 
the sample. The TICS showed mostly the same hydrocarbon character. Overall the analysis and QC 
looked good. There were no problems seen in final data review. 

The sample was digested on 05/27/92 for ICP. The sample for mercury analysis was prepared just prior to 
analysis. The CVAA analysis for mercury was performed on 05/29/92; the remaining metals were 
analyzed by ICP on 05/28/92. All run QC was acceptable. An elevated detection limit was reported for 
thallium due to interferences caused by the presence of iron. No problems were encountered. 

The sample was analyzed for total phosphorus by persulfate digestion followed by the colorimetric, ascorbic 
acid, two-reagent procedure. No problems were encountered. 

2 



I IT Corporation 
June 19, 1992 

Client Project IDi' Jewell 

ITANALyncALsERvIcLs 
5815 MIDDLEBROOK PlK€ 
KNoxvILtE, TN 

Job Number: ITAQ 51427 

;s 

VOLATILE ORGANIC PRIOFUTY POLLUTANT ANALYSIS 

Results in Ir&g @pb) 

SampleMattkc Solid 

Comuound 

acrolein 

acrylonitrile 

benzene 

bromodichloromethme 

bromoform 

bmmomethane 

carbon tetrachloride 

chlorobenzene 

chloroethane 

2-chloroethylvinyl ether 

chloroform 

chloromethane 

dibromochloromethanc 

1, ldichlomethane 

1 ,2dichlorocthme 

Client Sample ID: Method Blank 1 LabSampleID: VBO521 

I 
I 
I 
I 
I 

I 
I 
I 

i 

Concentration 

10 u 
10 u 
5 u  

s u  
s u  

10 u 
5 u  

5 u  

10 u 
10 u 
5 u  

10 u 
5 u  

5 u  

5 u  

Comoound 

1, ldichloroethene 

trans-l,2-dichlomethcnc 

1,2dichloropmpane 

cis-l,3dichloropropene 

~ - 1 , 3 d i c h l o ~ p ~ e  

ethyl bnume 

methylene chloride 

1 , 1 , 2 , 2 - t c ~ O ~ C  

tetrachloroethcne 

toluene 

1.1.1-trichlorocthane 

1,1,2-trichlomethsnc 

trichlomelhene 

trichlomfluommethane 

vinyl chloride 

U 
J 

Date of Analysis: 05/21/92 

- Compound wm analyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection l i t .  

I This method blank applies to the following sample: Coal Dust. 

I 3 

Concentration 

5 u  
s u  
5 u  

5 u  

5 u  

s u  
1 J  

5 u  

5 u  

5 u  

5 u  

5 u  
5 u  

5 u  

10 u 



IT Corporation 
June 19. 1992 

Client Project ID: Jewell 

IT ANALYTICAL sww.cEs I 
5815 MIDDLEBROOK PIKE 
KNoxvnLE, TN 

Job Number: lTAQ 51427 

IT ANALYTICAL sww.cEs I 
5815 MIDDLEBROOK PIKE 
KNoxvnLE, TN 

Job Number: lTAQ 51427 

ADDlTIONAL VOLATILE ORGANIC COMPOUNDS 

Results io p i ? k  @pb) 

SampleMalrix. Solid 

Client Sample ID: Method Blank 
LabSampleID: VBO521 

Tentative Identification (1) 

acetonitrile 

Concentration (21 

6.2 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the inkrnal standard. 

4 



ITANALYTIcAL~W.cEs 
5815 MIDDLEBROOK PIKE 
KNoxvJu?2. TN 

~ ~ ~ I ~ I ~ ~ J ~  ID: Jewell Job Number: ITAQ 51427 

1 

Client Sample ID: Coal Dust 
LabSampleID: K2606 I 
I 
I 
I 
Io 
1 
I 
I 
I 
I 

Compound 

acrolein 

acrylonitrile 

benzene 

bromodichlommethane 

bromoform 

bromomethane 

carbon tetrachloride 

chlorob-e 

chlomethaue 

2-chloroethylvinyl ether 

chloroform 

chloromethane 

dibromochloromethane 

1, ldichloroethane 

1.2dichloroethane 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

R r n l t ~  in pg/kg @pb) 

Sample Matrix: Solid 

Concentration 

50 u 
50 u 
2 5 u  

2 5 u  
2 5 u  

50 u 
2 5 u  

2 5 u  

50 u 
50 u 
2 5 u  

50 u 
2 5 u  

2 5 u  

2 5 u  

Comwund 

1,ldichlorocthcne 

trans- 1,2dichloroethenc 

1,2dichloropmpane 

cis- 1,3dichloropropene 

tra11~-1,3dichloropmpene 

ethyl benzcnc 

methylene chloride 

1,1,2,2-temhlomCthane 

tetracblomethcLlc 

toluene 

1.1, 1-trichlorocthanc 

1,1,2-trichlomethane 

trichloroethenc 

trichlorofluoromethane 

vinyl chloride 

U 
J 

- Compound was analyzed for but not detected. The number is the detection Limit for the sample. 
- Indicates an estimated value I c u  than the detection limit. I B - Analyte war found in the blank as well as the sample. 

Concentration 

2 5 u  
2 5 u  

2 5 u  
2 5 u  
2 5 u  
2 5 u  
41 B 

2 5 u  

5 J  

2 5 u  

2 5 u  

2 5 u  

2 5 u  

2 5 u  
50 u 

Date of Analysis: 05/21/92 I 
I 5 V0A-PP.FRM YI7m 



IT Corporation 
June 19, 1992 

Client Project ID: JeweU 

rrANALYTIcALsERW~CEs I 
I 

5815 MIDDLEBROOK PIKE 
IZNOXVILLE. TN 

Job Number: ITAQ 51427 

ADDITIONAL VOLATILE ORGANIC COMPOUNDS 

R e d s  in pg/kg @pb) 

SampleMatrk Solid 

Client Sample ID: Coal Dust 
Lab Sample ID: K2606 

Tentative Identification fl) 

2-propanone 

Concentration (2) 

48 

Remarks: (1) Identification is based on computer search of the NIST Iibrsry. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

6 

I 
cr 

682.1.89 I 



Corporation 
June 19, 1992 

1 Client Project ID: JeweU 

ITANAcyncALsERm.cEs 
58 15 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITAQ 51427 

I 

Client Samde ID 

coal Dust 

Method Blank 

SOLID SURROGATE PERCENT RECOVERY SUMMARY 

Toluene-D8 
(81-117%)* 

100 

98 

I *Values in parenthesis rcprcsent requid QC limits. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

VOLATILE 

BFB 1.2 Dichloroethanc-D4 
(74-121 %)* (70-121%)* 

90 98 

98 91 

7 



ITANALYTICALSERVICFS I 
I 

5815 MIDDLEBROOK PIKE IT Corporation 
June 19, 1992 KNoxvIux, TN 
Client Project ID: Jewell Job Number: ITAQ 51427 

BASUNEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

in Pcg/kg @pb) 

SamplcMatrix: Solid 

Client Sample ID: Method Blank 
Lab Sample ID: BL0595R 

Comrround 

accnaphthene 

acenaphthylene 

anthracene 

benzidine 

benza(a)anthraccnc 

benzo@)fluoranthenc 

benza(k)fluorauthene 

~ m ( a ) p y m e  

bem(g,h,i)peq4enc 

butylbenzylphthalate 

bis(2-chloroethoxy)metbane 

bis(2shloroethyl)ether 

Concentration 

330 U 

330 U 

330 U 

1,700 U 

330 U 

330 U 

330 U 

330 U 

330 U 

6 O J  

330 U 

330 U 

Comoound 

bis(2shlomisopropyl)ether 

bis(24hyihexyl)phtate 

4-bromophenyl phenyl ether 

Z-chloronaphtene 

4-chlomphenyl phenyl ether 

ChrySCnC 

dibmz(a,h)anthracene 

di-n-butylphthalate 

1 ,2dichlombmzenc 

1,3dichlombc1~ene 

1.4-dichlorobenzme 

U 
J 

Date of Exhaction: 05/21/52 
Date of Analysis: 06/10/92 

- Compound was analyzed for but not detected. "he number is the detection limit for the sample. - Indicates an estimated value less than the detection limit. 

8 

Concentration 

330 U 

41 J 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

I 
I 
4 
I, 
I 
I 
I 
I 
I 
I 
I 
I 
I BH&PPFRM ,mrn 



IT ANALYTICAL sEBvx.cEs 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

I ~ ~ n ~ ~ j ~ I D :  Jewell Job Number: ITAQ 51427 

I 
I 
s 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORlTY POLLUTANT ANALYSIS 
(continued) 

Results in PPnCg @pb) 

Sample Matrix: Solid 

Client Sample ID: Method Blank I' Lab SampleID: BUS95 R 

I4 Compound 

3,3'dichlorobcnzidme 

diethyl phthalate 

dimethyl phthalate . .  
2.4diitmtoluenc .I 
di-n-octyl phthalate I - 
I,Zdiphenylhydradnc( 1) 

fluomthene 

fluorene 
I 

hexachlorobenzene 

hexachlorobutadicne I 
hcxachlorocyclopentadienc I 

Concentration 

660 U 

330 U 

330 U 

330 U 

330 U 
330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

Compound 

hexachloroethaue 

indeno( 1,2,3-cd)pyrenc 

isophorone 

naphthalene 

nitrobemme 

n-nitrosodi-n-propylamine 

n - n i t r o s ~ e t h y l ~ e  

n-nitrosodiphenylamincQ) 

phenanthrene 

pyITne 

1,2,4-trichlombcnzene 

Concentration 

330 U 

330 U 

330 U 

330 U 

330 U 
,330 U 

330 U 
330 U 

330 U 

330 U 

330 U 

1 U - Compound was analyzed for but not detected. 'Ihe number is the detection limit for the sample. 

I (1) - screened for as ambenzene 
(2) - Detected as diphenylamine 

J - Indicates an estimated value lcss than the detection l i t .  

Date of Extraction: 05/21/92 
06/10/92 

'This method blank applies to the following sample: Coal Dust. 

I 
I 9 



IT Corporation 
June 19, 1992 

Client Project ID: JeweU 

r r A N A L l c A L s E B ~ . c E s  

KNOXVILLE. TN 
5815 MIDDLEBROOK P I E  

Job Number: ITAQ 51427 

ACID EXTRACX4BLJ2 ORGANIC PRIORITY POLLUTANT ANALYSIS 

Pg/kg @pb) 

SampleMatrix: Solid 

Client Sample ID: Method Blank 
LabsSmplcID: BU595R 

Comvound 

4shlom-3-methylphenoI 

Z-chlomphenol 

2,4-dichlorophenol 

2.4dimethylphenol 

2,4-diitmphenol 

Z-methyl-4,6ditrophenol 

Concentration Comwund 

330 U 2-nitroph~~01 

330 U 4-nitrophenol 

330 U pentachlomphenol 

330 U phenol 

1,700 U 2.4,6-trichlomphenol 

1,700 U 

U 
J 

Date of Extraction: 05/21/92 
Date of Analysis: 06/10/92 

- Compound was analyzed for but not detected. The number is the detection l i t  for the sample. 
- Indicates an estimated value lcss than the detection limit. 

10 

Concentration 

330 U 

1,700 U 

1,700 U 

330 U 

330 U 

I 
I 
I 
I 
1 
I 
I 
1 
I, 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 



I' Corporation IT ANALYTICAL sERvI.m 
5815 MIDDLEBROOX PIKE 
KNOXVILLE. TN 

Job Number: lTAQ 51427 

I 
I 
'i 

Client Sample ID: Method Blank 
LabSamplcID: BL0609 

ADDITIONAL SEMIVOLATILE ORGANIC COMPOUNDS 

R ~ d b  in w k g  @pb) 

sample Matrix: Solid 

I 
\. I 
I 
I 

Tentative Identification CIJ 

2-pentem, 3 ,ediethyl -  

unknown (aldol?) 

2-pentanone, 4-hydroxy4methyl- 

unknown (C9 alkane) 

unknown (aldol?) 

5-hexen-Z+ne, 5-methyl- 

3-heptanone, 2,4-diiethyl- 

unlmown (halogenated) 

Concentration (21 

180 

980 A 

8,900 A 

160 

500 A 

760 A 

u X ) A  

340 

I 
Remarks: (1) Identification is based on computer scarcb of the NIST Library. 

(2) ConMtation is based on a response factor of 1.00 rclstive to the internal standard. 

A - Suspected aldol condensation product. 
I 

I 
I 11 



IT Corporation 
June 19, 1992 

Client Project ID: Jewell 

ITANALYTICALSERVICES I 
I 

5815 MIDDLEBROOK PIKE 
KNOXWLLE. TN 

Job Number: ITAQ 51427 

ITANALYTICALSERVICES I 
5815 MIDDLEBROOK PIKE 

I KNOXWLLE. TN 

Job Number: ITAQ 51427 

I 

Client Sample ID: Coal Dust 
Lab Sample ID: K2606R2 

Co m o o u n d 

acenaphthene 

acenaphthylene 

anthracene 

benddinc 

h ( a ) a n t h r a c e n e  

benzo(b)fluomthene 

benzo(k)fluoranthene 

benzo(a)pyrcne 

benzo(g,h,i)perylene 

butylbenzylphthalate 

bis(2-chloroethoxy)methanc 

bis( 2shlomcthyl)ether 

Concentration 

3,400 u 
570 J 

1,OOO J 

17,000 U 

5,900 

9,800 

7,400 

9,500 

3,400 u 
3,400 u 
3,400 u 

Comoound 

bis(Zshloroisopro-. 

bis(24hylhexyl)phthalate 

4-bromophcnyl phenyl ether 

2shlorouaphthalene 

khloxuphcnyl phenyl ether 

*=e 

dituu(a,h)anchracme 

di-n-buty lphthalatc 

1 ,Zdichlorobenzene 

1,3dichlorobeum1c 

1,4dichlorobenzer1e 

I 
I' 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

682 I E9 I 

BASE/- MTRA'3ABL.E ORGANIC PRIORITY POLLUTANT ANALYSIS 

ficg/kg @pb) 

Sample Matrix: Solid 

BH&PP.FRM *nm 

U 
J 

- Compound was analyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection limit. 

Date of Extraction: 05/21/92 
Date of Analysis: 06l10192 

12 

Concentration 

3,400 u 
2,800 J 

3,400 u 
3,400 u 
3,400 u 

11,OOO 

2,200 J 

3,400 u 
3,400 u 
3,400 u 
3,400 u 



Corporation 
June 19, 1992 

rrANALyTIcAL~W.CEs 
5815 MIDDLEBROOX PIKE 
KNOXVILLE. TN 

b k n t  Project ID: Jewell Job Number: JTAQ 51427 

I' 
I 
'1' 

BAS- EXTRACI'ABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 
(continued) 

Results in pglkg @pb) 

Sample Matrix: Solid 

Client Sample ID: Coal Dust 
,Lab Sample ID: K2606RZ 

Comoound I 
diethylphthalate I - 
dimethyl phthalate 

2.4-diitmtoluene 

2,6ditmtoluene 
\. I 

di-n-octyl phthalate 

1 ,2diphcnylhydrazine( 1) 
I 

fluoranthene 

fluorene I 
hexachlorobenzene 

hexachlombutadienc 

hexachlomcyclopentadiene I 

Concentration 

6,700 U 

3,400 u 
3,400 u 
3,400 u 
3,400 u 
3,400 u 
3,400 u 

10,Ooo 

770 J 

3.400 u 
3,400 u 
3,400 u 

Comrround 

hexachloroethane 

indeno(l,2,3-cd)pyrme 

isophoronc 

naphthalene 

nitroben+mc 

n-nitrosodi-n-pmpy lamine 

n-nitrosodmethylaminmine 

n-nitrosodiphenylaminc(2) 

phenanthrene 

PY=ne 

1,2,4-trichlorobcnzenc 

Concentration 

3,400 u 
5,700 

3,400 u 
2,900 J 

3,400 u 
3,400 u 
3,400 u 
3,400 u 
6,900 

10,ooO 

3.400 u 

U - Compound was analyzed for but not detected. The number is the detection Limit for the sample. I J - Indicates an estimated value less than the detection l i t .  

(1) - Screened for as azobenzene 
(2) - Dclectcd as diphenylamine 

Date of Extraction: 05/21/92 
1 Date of Analysis: 06/10/92 

I 
I 

13 BN€aP.FRM tnm 

I 582.' 89 



IT Corporation 
June 19, 1992 

Client Project ID: Jewell 

ITANALmcALsERw.~ I 
5815 MIDDLEBROOK PIKE 

I KNOXVILGE. TN 

Job Number: ITAQ 51427 

I 
ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Results in pg/kg @pb) 

SampleMatrk Solid 

Client Sample ID: Coal Dust 
L b  Sample ID: K2606R2 

Compound 

4-chlom-3-methylphenol 

2shlomphenol 

2,edichlomphenol 

2.4-dimethylphenol 

2.4diitrophenol 

2-methyl4,6ditmphenol 

Concentration Comwund 

3,400 u 2-nitroph~n01 

3,400 u 4nitrophenol 

3,400 u pentachlomphenol 

3,400 u phenol 

17,000 U 2,4,6Uichlomphenol 

17.000 U 

U 
J 

Date of Extraction: 05/21/92 
Date of Analysis: 06/10/92 

- Compound was analyzed for but not detected. The number is the detection limit for the sample. 
- Indicates an estimated value less than the detection limit. 

Concentration 

3 , 4 0 0 .  u 
17,000 U 

17,000 U 

1,200 J 

3,400 u 

14 

I 
I' 
I 
I 
I 

I 
I 
I 

I Ac(DPP.FRM mm 



IT ANALYTICAL SERVICES In Corporation 5815 MIDDLEBROOK PIKE 

[Client Project ID: Jewell 

June 19, 1992 KNOXVILLE. TN 

Job Number: ITAQ 51427 

ADDITIONAL SEMIVOLATILE ORGANIC COMPOUNDS 
'I' 
I Results in pg/kg @pb) 

'I 
Client Sample ID: Coal Dust 

(,+b Sample ID: K2606 

I 
I 

\ Ill 
'I 
I 
I 
I 

Sample Matrix: Solid 

Tentative Identification (1) 

2-pentanone, 4-hydroxy4methyl- 

methyl anthracene 

methyl phenanthrene 

methyl phenanthrene 

dimethyl phenanthrene 

llH-benra[a]fluome 

unknown (alkane) 

UIlkUOWU 

dimethyl p y m e  

benzab]naphtho[2, I-D]thiophene 

Concentration (2) 

12,Ooo AB 

3,500 Y 
4,200 Y 

4,300 Y 

10,Ooo Y 
8,300 

4,400 

5,500 

5,100 Y 

5,Ooo 

I RemarkF: (1) Identification is based on computer starch of the MST Library. 
(2) Concentration is based on a rcsponse factor of 1.00 relative to the internal standard. 

A - Suspected aldol candensation product. 
B - Analytc WVBS found in the blank as well as the sample. 
I 
I, Y - Indistinguishable isomer in tentatively identified compounds. 

I 
I' 
I 

15 



IT Corporation 
June 19, 1992 

Client Project ID: Jewell 

IT ANALYTICAL SERW-CES 
5815 MIDDLEBROOK PIKE 
moxvIILE, TN I 

Job Number: ITAQ 51427 

I 
ADDITIONAL SEMIVOLATILE ORGANIC COMPOUNDS (continued) 

R ~ s u ~  in pglkg @pb) 

SampleMatriX: Solid 

Client Sample ID: Coal Dust 
Lab Sample ID: K2606 

Tentative Identification (1) 

unknown PAH) 
unknown/HSL Overlap 

unknown (alkane) 

Unknown PAH) 

unknown 0 
triphcnylenc. 2-methyl- 

U n l m O w n  

U n l m O w n  

benzo~]fluoranthcne 

unknown/HSL Overlap 

Concentration (2) 

7,300 

22,000 

5,200 

4,800 

8,500 

5,600 

4,900 

4,100 

13,000 

9,100 

Remarks: (1) Identification is based on computer scarch of the NIST Library. 
(2) Concentration is based on a rcsponse factor of 1.00 relative to the internal standard. 

16 

I’ 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

t I 
I 
I 
I 
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IT Corporation 
June 19, 1992 

i l l  

11 client Project ID: Jewell 

rrANALyTIcALsEBw.cEs 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITAQ 51427 

‘1’ 
I ’  I 
‘I 
I 
111 
I 

\ 111 
‘I 
I 

Client S m d e  ID 

coal Dust 

Method Blank 

I *Values in paren 

I 
I 
I 
I I, 
I 
I1 
I 

SOLID SURROGATE PERCENT RECOVERY SUMMARY 

SEMIVOLATILE 

Nitm- 
BCllZUC.-D5 
JU-l2O%m)’ 

51 

71 

represent leqi 

2 -Flu o ro - 
Biphenyl 

(30-116%)* 

53 

15 

QC lin ts. 

Tcrphcnyl- 2-Fluoro- 
D14 Phenol-D5 . Phenol 

~18-137%1* f24-113%\* (26-121%\* 

43 51 48 

77 70 50 

17 

2,4,6- 
Tribromo- 

Phenol 
{18-122%\* 

45 

34 



IT Corporation 
June 19, 1992 

Client Project ID: Jewell 

rrANALyTIcALsERvl~cEs 
5815 MIDDLEBROOK PIECE 
KNolMIU, TN I Job Number: ITAQ 51427 

METALS ANALYSIS 

Results in mg/kg @pm) 

SampleMatrix: Solid 

Client Sample ID: Method Blank 
Lab Sample ID: PBSIO128/C5113 

Comuound 

aluminum 

antimony 

arS&C 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 

Id 

Concentration 

4 u  

3 u  

5 u  

0.2 u 
0.1 u 
0.5 U 

4 

1 u  
2 u  

1 u  
1 u  
3 u  

Comuound 

magnesium 

manganese 

m e w  

nickel 

potassium 

selenium 

SilVlX 

sodium 

thallium 

VaaadiUm 

&IC 

18 

Concentration 

3 u  

0.2' u 
0.1 u 

2 u  

100 u 
6 U  

0.5 u 
m u  
5 u  

1 u  

0.5 

Date of Digestion: 05/27/92 
Date of Analysis: 05/28/92 0, 05/29/92 (CVAA) 

U - Compound was analyzed for but not detected. 'The number is the detection limit for the sample. 

1 ,  I 
I' 
I 
I 
I 
I 
I' 
I 
I 
I 

I 
382.1 $9 



'11. Corporation 
June 19, 1992 

1,Client Project ID: Jewell Job Number: ITAQ 51427 

1' 
- 

METALS ANALYSIS 

( '  I 
'I 

Client SamDlc ID: Coal Dust I,? Samplc ID: K2606 

Comuound I' aluminum 

antimony 'I arsenic 

barium 

1 beryllium I 
cadmium '1 calcium 

chromium 1; cobalt 

Results in mg/kg @pm) 

SampleMatrix: Solid 

Concentration 

2,370 

3 u  

30 

65.7 

1.1 

0.5 u 
1,180 

13 

9 

37 

17,400 

13 

Compound 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

wdium 

thallium 

vanadium 

zinc 

I Date of Digestion: 05/27/92 

I U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

Date of Analysis: 05/28/92 (ICP), 05129192 (CVAA) 

Concentration 

303 

58 

0.1 u 
19 

loo u 
6 U  

0.5 u 
309 

2 5 u  
15 

1,150 

'I 
I1 

19 

I S82.1 89 



IT Corporation 
June 19, 1992 

Client Project ID: Jewell 

rr ANALYTICAL SERVI-CES 
5815 MIDDLEBROOKPIKE 
KNOXVIUE. TN 

Job Number: ITAQ 51427 

Client Samule ID 
Method Blank 

Coal Dust 

TOTAL PHOSPHORUS ANALYSIS 

Results in mgkg @pm) 

SampleMatrix: Solid 

Lab Sam~le ID 
P3852 

K2606 

&& 
m u  
78 

Date of Analysis: 05128192 

U - Compound was analyzed for but not detected. 'Ihe number is the detection limit for the sample. 

20 



QUANTITATIVE MICROANALYSES 
ORGANIC - INORGANIC 

PHONE 61515461335 FAX 615/546-7209 

Ms. Kim Laisy 
ITAS 
5815 Middlebrook Pike 
Knoxville, Tennessee 37921 

HARRY W. GALBRAITH. W.0 

KENNETH 5. WOODS 
CHAIRMAN OF THE BOAR0 

RIFSlOENT 

V E N A  M. RUSSELL 
SECRETARY.TREISURER 

DAVID J. STROM 
SENIOR VltE.PRESIOENT 
GAIL R. HUTCHENS 

EXECUTIVE VICEPRESIDENT 

WlWAM M. LONGMIRE 
VICE.PRESIDENT 

TECHNICAL SERVICES 

May 27, 1992 

Received: May 20th 
PO#: T923782 

Dear Ms. Laisy: 

Analysis of your compounds gave the following results: 

Your #, Our #, Analyses, 

K2606 W-1462 % Sulfur 0.98 
ITAQ5 14 2 7 

Proximate as 
Received 
% Ash @ 950° C 10.40 
% Moisture @ 12OOC 1.28 
% Volatile Matter @ 950° C 18.77 
% Fixed C (By Diff.) 69.55 

Sincerely yours, 

GALBMITH LABORATORTES, INC. 

Gail R. Hutchens 
Exec. Vice-president v 

GRH:mml 

J 
L m E R  AND SHIPMENTS BY U.S. MAIL - P.O. BOX 51610. KNOXVILLE TN 37950-1610. OTHER CARRIERS - 2323 SYCAMORE OR.. KNOXVILLE TN 57921.1750 

ESTABLISHED 1950 



Envlronmentd Heath Laboratory 
a Mn of CGNA Lou Cantrd S a v k e r  
hsurance Ccfnmv of North m a  

ABORATORY ANALYSIS REPORT 
Locarion: 
3920AlkwliQht Rood 
Macon. GA 3 12 13 
Mailing Address: 
P.O. BoxPo73 
Macon. GA34297-5790 
800 MI-8919 I 1  912 471d5MWGA) 

Laboratones In Macon. GA and HaRford, CT 

92E0101 
Repon No.: 

T923197 

5 - 2 0 - 9 2 

5-21-92 

0: 

S. A. Summers 
IT Corporation P. 0. No.: 
5815 Middlebrook Pike 
Knoxville, TN 37921 Date Received: 

Date Reponed: 

Sample No. 
-uhlk.L 
K2606 

Project sITAQ51427 

Analysis: Coal Tar  Pitch Volatiles. Benzene Solubles 
Gravimetric with 5023 -led . .  

mw 
Percent 

0.8 

J 
< - Less than. 

Analyst 
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Appendix F 

Field Data and Related Calculations 
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PAATlCUlATE TEST LAB DATA S H E S  

SAMPLE I.D. NO. 
PROBE WASH 
REAGENT BLANK 

JOBNO.: d 2TJ.n 
DATE: 

PROJECT: T& UEL 
SOURCE: Ilarp,w 
TRAIN I.D.: R O X  #/ TEST NO.: 
COLLECTED BY: T C  CHKD. OY: IC, 

INITIAL WT., 9 FlNAL WT., g I N E i  WT., q 
l 

JslzJc. 
?+. 257.Y 3% 

'subtract reagent black fmm probe wash 

D-Q 

PARTICULATE COLLECTED (excluding impinger catch) 
PARTICULATE COLLECTED (includinq imoinaer catch) 

QA PROBE WASH (as rwtl,red) 

SAMPLE I.D. NO. 1 INITIAL WT., q 1 FINAL WT., q I NE7 WT., g 
I I I 1 

COMMENTS: 







PARTlCULATE TEST CAB DATA SHEET 

PROJECT: TEU&L 
SOURCE: u-.Lrjt 
TRAIN I.D.: 730x-J 
COUECTEDBY: T c  CHKD.0Y: SG 

SAMPLE 1.0. NO. 1 INITIAL WT.. g 1 FINAL WT., g INETWT.,q 
PROBE'"'-" 

CORRECTED PROBE WC.-. . I 

#2 RLTE" 

c 
R W G B x i  nLniYn I I I I 

#I FILTER g313.5 1 0 3 / 7 9  I r7,319 1 I f i ; . o o / z  
I 

IMPINGE 

LSH' I I 
n I I I 
'US I I 

'subtract reagent blank from probe wash 

JOTAL PARTICUI ATEn COI I F c F P  

PARTICULATE COLLECTED (excluding impinger catch) 0. - cw 
PARTICULATE COLLECTED fincludinq imoinqer catchl- 

Ql PROBE W ASH (as 

I I 
SAMPLE 1.0. NO. I INITIAL WT.. g 1 FINAL WT.. q INETWT..g 

I 

COMMENTS: t 



I I I I I I I I I I I I I I I 



PARTlCULATE TEST LAB DATA SHEET 

'subtract reagent blank from probe wash 

- 
PARTICULATE C O U C U  0- 003 
PARTICULATE COLLECTED (inciudino imninoer catch1 

PR OB€ WASH fas 

SAMPLE I.D. NO. 1 INITIAL WT., g 1 FINAL WT.. Q I NET LYT., g 
I I I 1 

COMMENTS: 



COMPUTER ZUN DATE -7/20/92 
RUN BY -SM 
PROJECT NAME -JEWELL 
SOURCE -CHARGING UNIT 
PROJECT NUMBER -406253.17 

FIELD DATA TEST 1 

TRAVERSE VELOCITY O R I F I C E  GAS SAMPLE 
POINTS HEAD METER TEMP 

( I N .  W . C . )  ( I N .  W . C . )  (DEG. F) ---_____________________________________-----_------- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

1.29 
1.16 
1.48 
1.46 
1.57 
1.58 
1.52 
1.37 
1.48 
1.46 
1.40 
1.43 
1.48 
1.48 
1.52 
1.71 
1.45 
1.41 
1.44 
1.42 
1.44 
1.42 
1.44 
1.44 
1.45 
1.50 
1.55 

1.30 
1.20 
1.50 
1.45 
1.60 
1.60 
1.50 
1.40 
1.50 
1.45 
1.40 
1.40 
1.50 
1.50 
1.50 
1.70 
1.45 
1.45 
1.45 
1.40 
1.45 
1.40 
1.45 
1.45 
1.45 
1.50 
1.80 

90 90 
100 92 
110 98 
112 106 
120 106 
120 106 
118 106 
116 104 
118 104 
104 100 
112 104 
114 106 
120 104 
122 106 
120 108 
122 106 
124 108 
124 108 
122 108 
120 108 
120 108 
122 110 
124 110 
122 110 
120 108 
118 108 
116 108 

STACK 
TEMP 
(DEG. F )  

. - - - - - -_- -- -- 
140 
124 
130 
129 
133 
129 
129 
129 
126 
111 
121 
125 
127 
125 
125 
125 
129 
126 
128 
126 
136 
128 
132 
119 
128 
129 
116 

AVERAGE 1.207 1.472 110.926 126.852 

NET GAS SAMPLE VOLUME I S  138.085 (FT.CUBED) 
* AVERAGE O F  VELOCITY HEAD SQUARE ROOTS. 



COMPUTER RUN 
RUN BY -SM 
PROJECT NAME - JEWELL 
SOURCE -CHARGING U N I T  
PROJECT NUMBER -406253.17 

F I E L D  DATA TEST 2 

TRAVERSE VELOCITY ORIF I C E  GAS SAMPLE STACK 
P O I N T S  HEAD METER TEMP TEMP 

( I N .  W . C . )  ( I N .  W . C . )  (DEG. F )  (DEG. F) 

1 1.50 1.50 80 80 96 
2 1.40 1.40 82 80 104 
3 1.40 1.40 100 82 104 
4 
5 
6 
7 
8 
9 
10 
li 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.50 
1.40 
1.45 
1.40 
1.40 
1.40 
1.40 
1.45 

1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.50 
1.40 
1.45 
1.40 
1.40 
1.40 
1.40 
1.45 

1.40 1.40 
1.50 1.50 
1.50 1.50 
1.40 1.40 
1.40 1.40 
1.40 ' 1.40 
1.20 . 1.20 
1.45 1.45 
1.50 
1.40 
1.50 
1.50 

1.50 
1.60 
1.70 
1.50 

106 88 
110 90 
110 92 
110 92 
112 92 
108 94 
106 92 
106 94 
108 94 
108 96 
100 98 
104 96 
110 100 
112 100 

~. ~ 

107 
111 
111 
113 
115 
112 
120 
107 
111 
112 
107 
108 
117 
109 ~ . .  

110 l o o  114 
110 100 111 
112 100 114 
114 102 109 
112 100 112 
112 100 113 
110 100 112 ~~ 

110 100 114 
110 100 110 
110 100 120 
110 100 114 
112 100 113 

NET GAS SAMPLE VOLUME I S  164.365 (FT.CUBED) . 
* AVERAGE OF VELOCITY HEAD SQUARE ROOTS. 



COMPUTER RUN DATE -7/20/92 
RUN BY -SM 
PROJECT NAME -JEWELL 
SOURCE -CHARGING UNIT 
PROJECT NUMBER -406253.17 

F I E L D  DATA TEST 3 

TRAVERSE VELOCITY O R I F I C E  GAS SAMPLE STACK 
POINTS HEAD METER TEMP TEMP 

( I N .  W . C . )  ( I N .  W . C . )  (DEG. F)  (DEG. F )  --______________---_____________________------------------------- 
1 1.30 1.30 100 100 103 
2 1.40 1.40 102 100 120 
3 
4 
5 
6 
7 
8 

I 1.40 
1.20 
1.30 
1.40 
1.40 
1.30 

9 1.20 
10 1.30 
11 1.20 
12 1.10 
13 1.20 
14 1.20 
15 1.30 
16 1.30 
17 1.30 
18 1.30 

1.40 
1.20 
1.30 
1.40 
1.40 
1.30 
1.20 
1.30 
1.20 
1.10 
1.20 
1.20 
1.30 
1.30 
1.30 
1.30 

118 104 125 _ _ _  
120 102 125 
120 104 123 
122 106 119 
122 106 120 
120 108 116 
122 108 119 ~ ~~ 

122 108 121 
122 110 119 
126 110 130 
124 110 118 
124 108 112 
124 108 114 
122 106 120 
120 106 118 
120 106 116 

NET GAS SAMPLE VOLUME I S  95.45996 (FT .CUBED) .  
* AVERAGE O F  VELOCITY HEAD SQUARE ROOTS. 







.. . . 1: 1.: .... . I  

p-4- 
0. 547 



VOLUUE OF HATER COLLECiED 

VYSiD = IVLOl10.047071 
V Y S I D  = 4 8 . b  I ,04707 
W T O  = 2 .287602  

W U 5 E  OF GAS UETERED, STAfKM'D COHDITIOHS 

V f l S i D  = 115?8/29.9211VflIIPR + ii / i 3 . 6 1 1 Y i i  / T f l  
VUSTD = ( i7.6470b I 138.085 I I 28.86 + i . 4 7 2  1 i 3 .6  i I i . 0 i b  1 / 570,526 
VHSTD = 125.7069 

UOiSiURE CONTENT 

8#O = VYSTD / (VRSTD t VUSTDI 
P W O  = 2 .37602 / i25.7Ob9 t 2.287602 
BY0 : i.7872bbE-6'2 

UOLECULAR WEIGHT OF DRY ERS STEEAH 

UOLECLiL&? Y E I P T  OF STACK 6AS 

VELOCIiY OF STACK GAS 

'VS * 174 I CP I P I SQR I T S  I 129.92 / P s i  I i29 .96  / US11 
V S  : i 7 4  I .a I 1.207 :SORI 58b.45: I (  29.92 / 28.84897 111 28.96 / 28.61626 1 1  
vs  2 4ibb.254 



FRRIICULATE CONCENiRAiION 

CS = I15.431IRNI / VMSiD 
CS = ( 15.43 I ,0025 1 1 i 3 . 7 0 6 9  
CS ;.ObBb46E-34 

PERCENT iSOKINETIC OF TESI 



VOLUnE OF MATER COLLECTED 

W I D  = IVLO110.04707) 
WSTU : 90.3 I .04707 
V Y S T O  = 4.250421 

-----_______________~---- 

HOLECULAR YEIGilI OF D A Y  6RS STREAH 

VELOCIiY OF STACK 6AS 

VS = 174 I CP I P I SOR ITS I 129.32 / PSI 1 123.96 / n S l 1  
VS = 174 I .E I 1.194 ISORI 5 7 0 . 6 3 1  11 2 7 . 9 2  / 28.70897 Ill 28 .96  28.54117 1 1  
VS = 4082.58: 

..................... 

TOTRL FLPi: 3F STACK 6RS 

OR = AS I '4s 
OR = 6.213 I 4082.583 
OR = 2 Z 6 5 . 0 9  
OS = O R  I !528 / T S A l  I IPS / 29.?21 
OS = 25365 .09  I I 52E / 570.6341 i t (  28.70897 I 29.?? I 
os = 22520.111 



PRRTICULRTE HRSS RATE 

PRR = I~N1I051DI~bOl / IVRSiDl1453.61 
PRR = I ,0012 I X P 0 5 . 4 2  I b0 I / [ I S i . 4 W 9  I 453.6 1 

PERCEHT ISOKINETIC OF TEST 

IS T VHSTD / IAN I E I VSSiDl 
IS = i51.4?49 / I 1.708736E-34 I 222 I 3525.74 1 



VOLUflE OF MATER COLLECiE3 

VOLUKE OF GAS nETERED. 5 i i M R R O  CONOlTlOtl5 

VnSTO = 11528 /29 .921 IV IO lPB + H / 13.611YII / TH 
VH5TO = I 17.64706 I 95.45796 I I 28.55 t 1.283 ! 13.6 i 1 1.016 I / 572.578 
VflSTD = 85.65311 

ROLECULAR Y E I G H I  OF DRY 6 R S  STRERR 

no = I O . 4 4 l l Z C O 2 I  t [ . X l l I 0 2 l  + 10.2811XCO a XNZl 
no = .44 I 0 t .32 I 21 t .28 $ 1  0 + 79 I 
NO = 28.84 

I(OLECUL.IIR YEIGHT OF STACK 6AS 

HS = R o l l  - BY01 + 1816YUI 
ll5 = 28.84 11 I - .0275225 1 t 18 I ,0275225 
ll5 = 28 .541bb 

VELOCITY OF STACK 6% 

VS = 174 I CP t P I SCK ITS  I 127.7? / PSI I 128.96 / HSIl 
VS = 174 I .E I i .132 t52R1 578.578 11 27.92 / 28.53897 Ill 28.76 / ?B.54ibb I 1  
VS = 3908.525 

..................... 

TOTRL FLOY OF STACK 6kS 

Ob = AS I V5 

UA = 24283.6b 
OS = O R  I 15?8 / TSRI I IPS / 29.921 
05 = 21283.66 1 1 :?E / 578.378 ill 3.53897 / 29.92 I 
os = Z1115.?b 
USTD = 0511 - BY01 

..................... 

un : b.213 t 3908.525 



. .  

PARTICULATE CONCENTRATION 

CS = 115.431lHNI / VMSTD 
CS 2 1 15.13 I .0032 I I 85.65311 
CS = 5.764648E-04 

PERCENT ISOXINETIC OF TEST 

IS = VMSTD / IAN I E t VSSIDI 
IS = 85.b5311 / 1 1.708736E-01 t 128 t 3309.72 ) 
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VELOCITY VARIATION DURING CHARGING'T3AMMING 
OVENS 57.59, AND 61 
JEWELL CHARGING TEST 
JUNE 18,1992 
PN 406253.17 

NEI NET AVE AVE ACTUAL ACTUAL STANDARDSTANDARD D W R  
TIME VP TEW VW.5 TIME TIME V W . 5  TEMP VELCCIM VELOCITY VELOCITY VELCCITY POSITON 
I-MIN) IINWC) IF) (-MINI I M N  IF) (FTMN) (FTIMIN) (FTMN) (FT/MIN) 

0 5  
1 .o 
1.5 
20 
25 
3.0 
35 
4.0 
4.5 
5.0 
5.5 
6.0 
65  
7.0 
7.5 
8.0 
85  
9.0 
95 

10.0 
10.5 
11.0 
11.5 
120 
125 
13.0 
13.5 

1.15 
120 
1.45 
1 .A5 
1 .A0 
1 .A5 
1.45 
135 
1 .A0 
1 .A0 
120 
1.10 
1.15 
1.15 
120 
120 
120 
1.50 
1.45 
1.45 
1 .A5 
1 .a 
1 .A5 
1 .a 
135 
1 .A0 

105 
104 

111 
112 
114 
121 
1zB 
133 
131 
127 
122 
117 
114 
111 

107 
1- 
111 
113 
116 
121 
125 
129 
135 
131 

ice 

ice 

14.0 --MISSING DATA- 
14.5 
15.0 
15.5 1.15 113 
16.0 1.15 110 
16.5 1.45 111 
17.0 1 .45 115 
17.5 1.45 119 
18.0 1.42 121 
185 1.42 130 
19.0 135 135 
lD.5 1.40 142 
20.0 1.45 137 
20.5 1.15 132 

1.072 

1204 
1204 
1.183 
1204 
1204 
1.162 
1.183 
1.183 

1.wg 
1.072 
1.072 
1.085 

1 . m  

1 . a ~  

1.095 
1 .a95 
1225 
1204 
1204 
1204 
1.196 
1204 
1.196 
1.162 
1.183 

1 ,072 
1.072 
1204 
1204 
1204 
1.192 
1.192 
1.162 
1.183 
1204 
1.072 
... 

21.5 1.17 120 1.082 
P O  1.15 118 1.072 
P 5  1.15 113 1.072 
23.0 1.15 111 1.072 
23.5 120 110 1 . m  
24.0 120 im i.ms 
24.5 120 107 i.ms 

TOTAL nm (Nu RUNS) 

1 1.m 105 3580 

4 1.191 120 3998 

35 1 . w  115 3608 

4 5  1 . m  121 4013 

3 1.072 

4.5 1.w 118 3614 

125 12 

3348 AMBIENT 

3630 Kx)D 

3312 AMBIENT 

2846 Kx)[) 

AMBIENT 

331, AMBIENT 
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RUNNO. DATE ORIFICE PBAR TEMP MOIST SAMPLING SAMPLING SAMPLING SAMPLE SAM- I 
DP RATE RATE RATE TIME v u  

(INWC) (INHG) (F) Y 4  (ACFM) (SCFM) (DSCFM) WIN) (DSCF) 

1 17Jun-92 10 28.86 80 1 .E% 3.78 356 3.50 190 
2 18Jun-92 10 28.72 78 27% 3.78 356 3.47 z3 
3 19-Jun-92 10 28.55 82 28% 381 3.54 3.44 PO 791 







I 
I 

IC 
I 
1 
1 
I 



I 
I 
1 
I 
I 
I 
I 
1 
I 
a 
I 
I 
I 
1 
I 
1 
I 
I 
I 

Appendix C 

Calibration Data 



I 
1 
II 
I. 
I 
I 
I 
8 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 

W 
I c 
9 



w 
I c 
z 

I 
I 
I 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I~ 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
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c 
v) 
Y c 

i 
Y 

0 
4 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 

RUNNO. DATE ORIFICE WAR TEMP MOIST SAMPLING SAMPLING SAMPLING SAMPLE SAMPLE 
DP RATE RATE RATE nME V C i  

(INWC) (INHG) . ' (FJ (W (ACFM) (Sm) (DSCFM) (MIN) (DSCFJ 

1 17Jun-92 10 28.86 80 1 .E% 3.78 356 350 190 665 
2 18J~n-92 10 28.72 78 27% 3.78 356 3.47 223 773 
3 19-J~n-92 10 28.55 82 28% 3.81 3.54 3.44 230 791 

...... ~- . . . .  - 

- .  

108.1.3.85 



CALIBRATOR 

for 

VOLUME AIR SAMPLER 

CERTIFICATE 
of 

CALIBRATION 

SERIAL NO.-, 

GENERAL METAL WORKS INC. 
8.768 BRIOGETOWN ROAOI VILLAGE OF CL6VES. OHIO -1 T E L  513-Ml-2PO A- / 

I 
I 
I 
11 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 



I 
I 
I 
I I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 

~ 

. .. I 

a 
a m 

17 

16 

16 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 10 -20 30 40 m a ,  70 80 Bo loo 
0 0 2  0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Q .  drn (9) or 0 .  M3/min. (10) 
FLOW RATE THIS P L O T 7  (check onel 

drn 
M3lrnin. 
They are NOT EQUIVALENT 



,. 
II, 

I 

7 (I? !F 
CALIBRATION WORK SHEET 

\ 

I (91 and (101 are corrected t 
760 mm of Hg and 25% 

I 
(91 

Corrected Correctec 
Test. Elapsed Volume Static Volume Static Flow Rate Flow Rate Flow Rate Flow Rat 
point l i m e -  At  Vin Pressure . Ps VT 
No. Min. M3 "Hg M3 "H20 Mslrnin. ft31rnin. tt3lmin. M31min. 

111 (21 (31 (41 (51 (61 
Init ial Meter True Calibrator 

Press. Q (1 Q 0. 

0.a n . q q . 2 a . o  n.iq.7 5.1 S I  0.14 

0.6 0 . 9 8 ~  7.5 0 . a ~  9. (a 9.7 0.a7 3 3.5?3 I 
4 h a  1 a 0.973 /D.5 - a m  //.y a- 
6 2.34~ I /.a O.?&O, 170 d.y/o M S  SAY 

5 i L S z j  0.4 0.987 4.s o a a  7.5 7.g 2 

d.6Q I LO 0.967/35 O - X L b  /a-.9 /3.0 0-361 

I 
I 

7 

i 

Calibration performed by: 

(11) PB: 27 Pi? "Hg Roots Meter No.: 7sfl 93 GL/ B- 
7L/ .F Calibrator: 

(121 T: Model No.: GMW sf- Date of Calibration: /?!/"/J I 
I 

Date placed in  service: 
(TO b nOWd bv unrl 

(131 RH: % Serial No.: BC 

EaUATIONS 

M3 x35.31 = Ft3 

I 
I 
1 
I 

When using this innrument t o  calibrate a high volume 
sampler a t  conditions other than those a t  which the 
calibration took  place.or was corrected to.  (11) (12). 
the fol lowing relation should be applied. 

' I 2  
N O m  IN THIS EaUATlON USE 

ABSOLUTE TEMPERANRE IRANKINE = a [=I 
where: 

QT = f low a t  new conditions TT and PT. 

For .dditional information CmIuIt: 
1. The Federal Regirlor. VoI. 36. No. 84. u p .  8191 .8194. Apd 30. 1971. 
2 Guidelines for Oeveloummt of a aull iw Apunnu Program - High Volume Memod. 

WA .600/4-77027a 

Note% 1. C.libralorr~should b recalibrated after on. year of field US.. 

2 Copin of this calibration are no1 keut on fila. 

I 
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I 
I 
I 
I 
' I  
, I  

INTERNATIONAL 
CORPORATION 
TECHNOLOGY 

TYPE S PITOT TUBE ea 
COKSTRUCTION CALIBRATIONS 

Pi to t  I.D. No. f3=- Date f$/$L Performed By m- 
37-72 

A.SlO1 V L A N l  

LONGllUOlNLL l U B E  A X I S  . [--+-$-]; . - . -. - . 
-. ._ 

B.SlDE PLAN1 

TRANSVERSE i& L. -. 

I 
TUBE A X I S  -- 

I 
I b )  

I 
a 1  = (- (<loo) 

Pa = (1.05 DtlP11.50 Dt) a2 = 

Pb = (1.05 Dt'P51.50 Dt) 

W =  (5 0.08cm) 

I 
I 
I 
I 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

PITOT ALIGNMENT CALIBRATIONS 

I 
I 

page 1 of 2 

I TYPE S PITOT TUBE 

P i t o t  I.D. No. yy 33 Date Performed By Tc 
3 5%- 

P i t o t  A1 ignment C a l i b r a t i o n s  

10: 10: 

IS I p  h i g h e r  t h a n  Np 
than Np 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

be ) higher I 



I 
I 
I 
I I 
I 
I 
1 
i 
I 
I 
I 
I 
I 
I 
i 
1 
I 
I 
I 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

PITOT ALIGNMENT CALIBRATIONS page 2 of 2 @a 
TYPE S PITOT TUBE 

P i t o t  1.0. No. f l/uss Date  $/;/$L Performed B Y  7- 

P i t o t  A l i gnmen t  C a l i b r a t i o n s  
W > l . S t U  

D l  TYPE S PITOT TUBE 

- Y 27.52 em (3 in.) 

I 
I 
I 

_I 

I 

Determined C o e f f i c i e n t  0.8% 
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TYPE S PITOT TUBE 
COFSTRUCTION C A L I B R A T I O N S  

P i t o t  1.0. No. 37(" 

I' 
I 

1. 

I 
TRANSVERSE i&i I 

T C B t  A X I S  -- -.-- 
I 
I I Ibl 

a1 = 0 (< 100) 
I 
I 
I 

ik I 



I 
I 
[ I 
I 
I' 
'I 
I 
I 
I 
I 
'I 
I. 
I 
'I 
1 
I 
I 
'I 

0 
3 
N 

I I I 

0 
vl 
c 

0 
0 - 0 

m 

3 
b l  - 

0 
0 

0 
Vl 

'0 
0 

n 
N 
3 m 

h 

v 
x 
m 
-f 

QI 
n 
6 

I I  
x 



0 0 0 0 
0 a 0 0 

W w e4 m 
0 
0 8 
0- - 

I' 
I 
I 
I! 
I 
I 
I 
1 
I 
I' 
I 
I 
I 
I 
I 
I 
1 
I 
I 



‘I 
I. 
I 
I 
I 
I 
‘I 
I 
I 
‘I 
I 
‘I 
I. 
I 
‘I 
I 
I 
I 
‘I 

I REFEP.E!ICE 
P O I l l T  

THERMOCOUPLE REAJOUT CALIBRATION DATA FORM 

E R  # 7  - ec DATE I-+-- S z  THEWOCOUPLE READOUT I O  
c AMBIENT TEMPERATURE 4 C BAROMETERIC PRESSURE - i n .  Hg 

CALIBRATOR 7 5  REFERENCE - OMEGA ELECTRONIC C X I B ? A T O i l  

R E F E R E K E  THERMOCCUPLE 
TMPERATURE R-OUT TEMP. 

I F F 

I c ) L  

40 G 

100 

400 
2 I 
3 1 

1 0 

4 1000 100  I 

I 2  I 100 I /o 1 I 

REFERENCE REFERENCE 
P0:NT TPIPEXATURE 

F 

4 I 1000 I /oc 4 I 

THERMOCOUPLE ’ 

READOUT TEMP.1 
F I  

THERMOCOUPLE READOUT CALIBRATION DATA FORM 

DATE I -5-e5z THERMOCOUPLE READOUT I D  CL?&F-. t?L 

AMBIENT TEMPERATURE C BAROMETERIC PRESSURE ’ i n .  Hg 

REFERENCE - OMEGA ZLECTRONIC CZLI6R;;TOP. CALIBRATOR 7 5  

REFEP.EPICE REFERENCE 
POINT TF3PER;\TURE 

THERMOCOUPLE 
READOUT TEXP. 

2 I 100 I 9 Y I I I 

3 i 400. I 39“ I ! 




