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1. INTRODUCTION

On September 1, 2, 3, and 4, 1992, personnel from RAMCON Environmental .-_Co‘fpg’fafciori
conducted source emissions determinations at Fred Weber, Inc. located in Maryland. Heigfits,
Missouri. The testing was conducted according to the National Asphalt Pavement Association
(NAPA) guidelines entitled, "Protocol for Air Poliution Source Testing".

The scope of work involved testing this facility for fitterable and condensible particulate matter,
formaldehyde, and polynuclear aromatic hydrocarbons. These compounds were sampled
according to specified isokinetic testing procedures. . Reference Method 202 was employed for

the particulate matter including condensibles. Method 0011/8315 issued in SW-B46 was utilized

for the formaldehyde extraction, collection, and analysis. The polynuclear aromatic hydrocarbons
were sampled using Modified Method 5. '

in “addition, "real-time® continuous emission monitor (CEM) instrumentation was Litilizéd “to

conduct on-site analysis for oxygen, carbon dioxide, total volatile organics, sulfur -dioxide,

carbon monoxide, and NOx: Reference Methods 3A, 6C, 7E, 10, and 25A were empioyed for the
analysis of oxygen and carbon dioxide, sulfur dioxide, nitrogen-oxides, carbon monoxide, and
total hydrocarbons respectively. These testing procedures utilize a sampling system fo
continuously extract sample gas from the source. This sample stream is routed to individual
CEM's for analysis of the various targeted pollutants and diluent gases. The test results are

based on the average value of one minute averages generated by the CEM instrument data:

acquisitidn during the test periods.

Methane, benzene, toluene, ethyl benzene, and xylene compounds were analyzed on a semi-
continuous basis by employing a gas chromatograph to the sampling location. Reference
Method 18 was used for these determinations. The gas stream is continuously sampled during

the testing period(s). Periodically, a sample of the extracted gas stream is injected into the:gas.
chromatograph for analysis. The test results are based on the average value of theé injections:

performed during each test period.




Additionally stack gas moisture, velocity, and volumetric flow rate were determined’to provide
data enabling conversion of flue gas concentrations to emission data. These determinations
were conducted in conjunction with each of the isokinetic testing procedures.

Where possible, the testing was conducted simultaneously. This provides correlations of the
various stack effluents relationships with one another. Three (3) test runs were conducted for
each isokinetic testing procedure. Eleven test runs were conducted utilizing the CEM
instrumental procedures for SO, CO, THC, NOx, CO,, and O,.- Nine (9) test periods were
conducted for the semi-continuous GC procedure. -

The purpose of the testing project was to provide air emissions information for developing a
database of information using various types of hot mix asphalt plants.

Mr. Thomas E. Brumagin representing the National Asphalt Pavement Association was present
during the testing procedure(s) conducted by RAMCON Environmental Corporation.

H. TEST RESULTS

The test resuits are summarized in Tables | through VI. Each summary table represents the test
results for each targeted pollutant. The concentration of the pollutant as well as the emission

of the compound is provided.

Table I lists the test resuits for the CEM test procedures. Total hydrocarbons, sulfur dioxide,
carbon monoxide, nitrogen oxides, oxygen and carbon dioxide concentrations are listed for each
of the eleven test runs conducted. The poliutant concentrations are listed in terms of parts per
million (ppm) and the diluent gases, oxygen and carbon dioxide are provided in percentage (%).
Each concentration is listed on a dry basis.

Table Ii tabulates the CEM test compounds as an emission value. The concentrations listed in
Table | were coupled with the volumetric flow rate of air being emitted from the source and are




shown in terms of pounds per hour (Ib/hr). Additionally, the concentration of the pollutants are
shown in terms of milligrams per cubic meter (mg/m?3).

Table lll summarizes the formaldehyde test results. Three test runs were conducted and are
listed in conjunction with the test averages. The pollutant concentration is provided in terms: of
ppm and mg/m®. The emission value is provided in terms of Ib/hr.

Table IV provides the particulate matter test results. Both the filterable and condensible
particulate test results are listed. The filterable particulate matter is that which is collected in
either the front half probe wash or retained on the glass fiber filter. The condensible particulate
matter is that which is collected in the impinger system after passing through the particulate filter.
The condensible particulate matter is subjected to extraction via methylene chloride to separate
the organic and aqueous fractions of the sample. The test results are provided in terms of
grains per dry standard cubic feet (gr/dscf) and Ib/hr.

Table V lists the methane test results. This summary table provides the concentration and
emission data for each of the nine (9) test runs. The concentration of methane is provided in
terms of ppm and mg/m?® and the emission is listed in Ib/hr.

Table VI tabulates the PAH test resuits. Six positive identifications of PAH material were
determined to exist in the exhaust stack. The test resuits for these six positive test resuits are

provided in terms of mg/m? and Ib/hr for each of the three test runs.
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Table i
$O,. NO,, CO, THC Test Surmmary
Run | Date | Start | Stop | g, & | co, % | SO | €O | NO, | THCY,
Time | Time | . : ppm | ppm | ppm |- ppm
1 9-1 12:08 | 13:30 12.2 7.3 5.3 5723 | 338 90.4
2 9-2 | 11:06 | 11:19 12.5 7.0 1.5 579.2 | 265 49.9
3 9-2 | 11:29 | 11:44 12.8 6.6 4.2 519.0 | 26.3 179.0
4 9-2 | t2:11 | 12:39 12.5 7.9 3.3 | 551.7 | 289 135.6
5 9-2 | 13:58 | 14:09 12.8 7.0 2.4 475.0 | 29.4 61.6
6 8-3 | 06:50 [ 08:10 11.8 7.7 4.3 643.6 | 41.3 165.0
7 8-3 | 08:37 | 09:59 11.9 7.2 2.7 | 650.9 | 43.2 88.6
8 §-3 10:32 | 11:53 11.5 7.2 3.0 715.0 | 374 68.3
9 9-3 13:14 | 14:16 12.2 7.4 2.5 393.7 | -30.1 65.8
10 | 93 | 07:05 | 08:51 | 13.2 6.4 40 | 2145 | 283 | 885
11 9-4 | 12:09 | 13:48 12.2 6.5 6.2 277.4 | 344 76.9 il
® All THC data on methane basis
Table I}

80,, NO,, CO, THC EmissionSummary

run | 80 1780, co | co | No. | NOE I THE | THew,

| mg/m*.]: ib/hr 'mg/r:n' 'Ib/h'i" mg/m? | Ib/he’ | mg/m* [~ Ib/hr |

1 1 141 1.45 666.8 68.34 64.7 6.63 60.3 6.18 W
2 4.0 0.39 674.8 65.39 50.7 4.91 33.3 3.23
3 11.2 1.08 604.7 | * 58.59 50.3 4.88 119.4 11.57
4 8.8 0.85 642.8 62.28 55.3 5.36 90.5 8.77
5 6.4 0.62 553.4 53.62 56.3 5.45 41.1 3.98
6 11.5 1.15 749.9 75.39 79.0 7.95 110.1 11.07
7 7.2 0.75 758.4 78.66 82.7 8.58 59.1 6.13
8 8.0 0.86 833.0 89.26 71.6 7.67 45.6 4.88
9 6.7 0.60 458.7 41.87 57.6 5.26 43.9 4.01

10 10.7 1.13 249.9 26.50 54.2 5.74 59.0 6.26
11 16.5 1.82 323.2 35.68 65.8 7.27 51.3 1 5.66

* All THC data on methane basis.




Table Il

Formaldehyde Test Summary

Run I Date | ~~Time . | mg/m: | ppm Ib/hr _-1
1 9-3 06:42 - 08:05 0.46 0.4 0.05
2 9-3 08:37 - 09:59 0.23 0.2 0.02
3 8-3 ]10:32-11:53 0.46 0.3 0.05
Avg. T 04 | 03 | o004
Table IV
Particulate Test Summary
* Concentration, gr/dsct . e éﬁiésion, Ib/hr
Run | Date Time Fiterabje ‘| Condensible | Condensible Filtara:bIa Condensible | Condensible X
. . 9';.9;;‘_'1'3.. Inorganic . § - - - Organic | Inorganic .
1 =1 12110 - 13:17 0.0068 0.0119 0.0029 1.60 2.80 0.68
2 92 11:01 - 14:00 0.002¢9 0.0114 0.0040 0.64 253 0.89
3 9-2 15:16 - 15:26 |I 0.0168 0.1340 0.0319 372 | 25.57 6.09
Avg. L jl 0.0097 0.0524 0.0129 1.99 [ om0 2.55




Table V

Methane Test Summary

h Date - | CH,, ppm CH,, mg/m* | CH,, Ib/h_r:“
i 9-1-92 50.8 33.9 3.47
2 9-2-92 118.7 79.2 7.67
3 9-2-02 140.3 93.6 9.07
4 9-3-92 157.2 104.9 10.55
5 9-3-92 53.3 35.6 3.69
6 9-3-92 77.9 52.0 557
7 9-3-92 48.8 32.6 297
8 9-4-92 84.2 56.2 5.96
“ 9 9-4-92 123.4 B82.3 9.09
Avg. 855 57.0 6.0
Table Vi

PAH Test Summary

" Concentration, mg/m* "

. Emission, ib/hr

~ Compound. . f iy | Rz L Run3 [y | Rz | Run3
Naphthalene 0.092 0.068 0.080 0.0084 | 00072 0.0088
2-Methyinaphthalene || 0.131 0.089 0.091 0.0120 | 0.0094 0.0101
Acenaphthene ND ND 0.006 ND ND 0.0007
Fluorene 0.006 0.005 0.006 0.0005 | 0.0005 0.0007
Phenanthrene 0.007 0.007 0.007 0.0006 | 0.0007 0.0008
Fluoranthene || 0.001 0.001 0.002 0.0001 0.0001 0.0002
TOTAL | o236 0.168 0191 || 00216 | 0.0179 0.0212




;. . The emissions test was conducted on a recténgu!ar stack measuring 39" x 52" with an
| equivalent diameter of 44.6". Five (5) sampling ports were placed 55.5" down from the top of
the stack and 96.0" up from the last flow disturbance. Thirty (30) points were sampled, six
(6) through each port for two minutes each.

Points
on a Probe
Diameter Mark /
1 10.4"
2 19.1" = nt! 0
3 278" . 540 31.0
4 36.5"
5 45.2"
6 53.9"
y
. . 5551/ |
=
“ ®
‘ INsTRU. PoRT
 J /270" =




IH. SAMPLING AND ANALYTICAL PROCEDURES

The folléwing is a description of each of the test methods that were conducted during the
performance test(s). In this description, a discussion of the pertinent segments inciuding
preparation, sampling, and analysis is addressed. This section will provide information
supporting the validity of the samples.

A. Determination of Carbon Dioxide and Oxygen Emissions From Stationary Sources
{Instrumental Analyzer Procedure) - US EPA Method 3A:

The coliection and analysis of carbon dioxide and oxygen content at the test location was
performed by US EPA Reference Method 3A. This procedure utilizes continuous emissions
monitors that provide the data results from the source on a "real-time" or instantaneous basis.

All of the CEM instrumental procedures that were conducted at the outlet testing location were
extracted and analyzed with similar testing strategies. Because of this similarity, a detailed
description of the calibration and operation procedures of the CEM procedures is provided in
the discussion of Method 3A and is referred to in the other sections concerning the additional

procedures.
1. Calipbration.

The calibration of the instruments is performed using certified gas standards composed of a
known concentration of carbon dioxide and oxygen in zero grade nitrogen. These gas
standards are prepared using partial pressure/volumetric and gravimetric methods.

The prepared gas mixture is analyzed and the certification tolerance is not greater than 2% of
the pollutant component. A copy of the analysis certificate for each of the certified gas mixtures

used during the testing is included in the test report.




The oxygen instrument utilizes an paramagnetic detector and the carbon dioxide instrument
utilizes a nondispersive infrared detector. The minimum detection limit for both gas analyzers is
0.1 %. ‘The fullscale limitations of the oxygen and carbon dioxide analyzers is 25 and 20 %
respectively.

Immediately prior to each compliance test series, a complete calibration of the instrument is
performed. Each instrument has zero grade nitrogen injected into it and the zero potentiometer
is adjusted, if necessary, until the proper voltage output from the analyzer is achieved.

Then a high range pollutant gas mixture, that has been prepared in the specified range
percentage of the span or fullscale, is injected. After the system stabilizes, the span or fullscale
potentiometer is adjusted until the voltage output from analyzer corresponds to the certification
of analysis for the respective calibration gas.

When this procedure is complete and the system has responded properly to a zero and fullscale
reading, a mid and/or low range certified calibration gas is injected into the system. No
adjustments are made to the system except to achieve proper flow rate through the analyzer.
The analyzer, after reaching a stable value, must correspond to the certified value of the
calibration gas within a specified percentage of the fullscale.

This mid range calibration gas serves two purposes of quality control and quality assurance.
The first is to show that the instrument analyzes and outputs data on a linear scale. The second
purposeis to validate that the zero and fullscale values of the instrument are properly set.

Prior to sampling, a single calibration gas was injected into the probe inlet. This calibration gas
is usually a mixture of oxygen and carbon dioxide in a balance of zero nitrogen. The system is
not adjusted except to achieve proper flow through the analyzers. The calibration standard is
allowed to traverse the sampling system. The response of the analyzer during this bias check
must agree with the initial analyzer response of this standard within the specified tolerances set
forth in the test method. This system bias check serves to demonstrate that the sample train is
leak free and causes no interference to the integrity of the sample.
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2. Sampling.

After calibration, the system is purged with zero grade nitrogen to remove any pollutants that
were injected as calibration gas. Once the system indicates that the pollutant gases have been
removed, the calibration valve assembly is positioned to allow stack gas to flow through the

instrument.

The sample gas is filtered at the stack position to remove  any particulate matter. This preverts
instruments from being contaminated and ensures reliable data acquisition.

All samples injected to the instruments are removed from the stack and delivered to the
instruments via a heated probe and sampie line. This prevents any condensation of water vapor
and/or pollutant in the gas stream. Once the sample gas exits the sample line, the stream is
separated in a sample gas manifold. The split stream enables analysis of the CEM
instrumentation on both wet and dry basis as necessary.

The portion of the sample gas dedicated to the dry basis analyzers is directed into a gas
conditioning system where the moisture content of the stream is removed. The sample gas that
exits the gas conditioning system is then routed to the instruments for analysis on a dry basis.

To demonstrate that the instrument did not exhibit any deviation from the calibrated values set
at the beginning of a test period, a sample of certified calibration gas is injected into the
samplin§ system at the conclusion of each test run. The sample system must respond within
specified toierance limits according to the initial system bias check.

This post-test calibration serves two purposes: (1) it demonstrates that excessive calibration drift
of the instrument(s) did not occur during the test period and, (2) that the system was not
contaminated with any foreign materia! from the source to alter any resuits during the test period.
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3. Data Acquisition.

The CEM monitors utilized in the testing project output a voltage signal corresponding to the
poliutant concentration determined by the detector. This signal is relayed to a computerized
datalogger system. This system retrieves the output signal from each monitor every 10 seconds.
This data is then averaged on a per minute basis and stored on the hard drive of the computer.
Additionally, a strip chart recorder is employed to record the data. This device records the
instrument output on a one minute, instantaneous basis.

The data listing for all of the analyzers, for each testing period, is provided in another section.
This listing provides the data results as recorded by the computerized datalogger system.

B. Determination of Nitrogen Oxides Emissions From Stationary Sources (Instrumental
Analyzer Procedur_e) - US EPA Method 7E:

The calibration, sampling, and data acquisition procedures are similar to that of Method 3A.
Listed below are any deviations or differences that were incurred specifically in this testing
procedure.

The calibration of the instruments is performed using certified gas standards composed of a
known concentration of nitrogen oxide in zero grade nitrogen. These gas standards are
prepared using partial pressure/volumetric and gravimetric methods.

The prepared gas mixture is analyzed and the certification tolerance is not greater than 2% of
the pollutant component. A copy of the analysis certificate for each of the certified gas mixtures
used during the testing is included in the test report.

The instrument utilizes an chemiluminescent detector. The detection limitation of the analyzer is
0.1 ppm. Multiple fullscale ranges are available for operation. A 250, 1000, 2500, and 10,000
ppm fullscale may be selected according to the concentrations of NOx present in the gas steam.
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The analyzers were calibrated using standards that were the appropriate percentage of fuliscale
according to Method 7E.

The pre-test calibration, system bias, and post-test calibration procedures are identical to those
discussed in Reference Method 3A.

C. Determination of Carbon Monoxide Emissions From Stationary Sources
(Instrumental Analyzer Procedure) - US EPA Method 10:

1. Calibration.

The calibration of the instruments is performed using certified gas standards composed of a
known concentration of carbon monoxide in zero grade nitrogen. These gas standards are

prepared using partial pressure/volumetric and gravimetric methods.

The prepared gas mixture is analyzed and the certification tolerance is not greater than 2% of
the pollutant component. A copy of the analysis certificate for each of the certified gas mixtures
used during the testing is included in the test report.

The instrument utilizes a Luft-type nondispersive infrared detector. Immediately prior to each
compliance test series, a complete calibration of the instrument is performed. Each instrument
has zero grade nitrogen injected into it and the zero potentiometer is adjusted, if necessary, until
the proper voltage output from the analyzer is achieved.

Then a high range poliutant gas mixture, that has been prepared in the specified range
percentage of the span or fullscale, is injected. After the system stabilizes, the span or fullscale
potentiometer is adjusted until the voltage output from analyzer corresponds to the certification
of analysis for the respective calibration gas.

When this procedure is complete and the system has responded properly to a zero and fullscale
reading, a mid and low range certified calibration gas is injected into the system. No
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adjustments are made to the system except to achieve prbper flow rate through the analyzer.
The analyzer, after reaching a stable value, must correspond to the certified value of the
calibration gas within a specified percentage of the fullscale. This mid and low range calibration
gas serves two purposes of quality control and quality assurance. The first is to show that the
instrument analyzes and outputs data on a linear scale. The second purpose is to validate that
the zero and fullscale values of the instrument are properly set.

2. Sampling.

After calibration of the instrument(s) has been completed, a sample bias check is performed.
This involves injecting calibration gas into the sample probe inlet and aIIowing the calibration gas
to traverse through the sample train to the analyzer(s) where it is analyzed. This analysis will
correspond to the pre-test calibration analysis value of thé standard within the tolerances set
forth in the reference method.

Once the system indicates that the calibration gases have been removed, the calibration valve
assembly is positioned to aliow stack gas to flow through the instrument. The sample gas is
fitered at the stack position to remove any particulate matter. - This prevents instruments from
being contaminated and ensures reliable data acquisition.

All samples injected to the instruments are removed from the stack and delivered to the
instruments via a heated probe and sample line. This prevents any condensation of water vapor
and/or pollutant in the gas stream.

To demonstrate that the instrument did not exhibit any deviation from the calibrated values set
at the beginning of a test period, a sample of certified calibration gas is injected into the
sampling system at the conclusion of each test run. The sample system must respond within
specified tolerance limits according to the initial system bias check.
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This post-test calibration serves two purposes: (1) it demonstrates that excessive calibration drift
of the instrument(s) did not occur during the test period and, (2) that the system was not
contaminated with any foreign material from the source to alter any results during the test period.

D. Determination of Total Gaseous Organic Emissions From Stationary Sources
(Instrumental Analyzer Procedure) - US EPA Method 25A:

1. Calibration.

The calibration of the instruments is performed using certified gas standards composed of a
known concentration of methane in zero grade nitrogen. These gas standards are prepared
using partial pressure/volumetric and gravimetric methods.

The prepared gas mixture is analyzed and the certification tpierance is not greater than 2% of
the poliutant component. A copy of the analysis certificate for each of the certified gas mixtures
used during the testing is included in the test report.

The instrument utilizes an flame ionization detector. Immediately prior to each compliance test
series, a complete calibration of the instrument is performed. Each instrument has zero grade
nitrogen injected into it and the zero potentiometer is adjusted, if necessary, until the proper
voltage output from the analyzer is achieved.

Then a high range pollutant gas mikture, that has been prepared in the specified range
percentage of the span or fullscale, is injected. After the system stabilizes, the span or fullscale
potentiometer is adjusted until the voltage output from analyzer corresponds to the certification
of analysis for the respective calibration gas.

When this procedure is complete and the system has responded properly to a zero and fullscale
reading, a mid and low range certified calibration gas is injected into the system. No
adjustments are made to the system except to achieve proper flow rate through the analyzer.
The analyzer, after reaching a stable value, must correspond to the certified value of the
calibration gas within a specified percentage of the fullscale. This mid and low range calibration
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gas serves two purposes of quality control and quality assurance. The first is to show that the
instrument analyzes and outputs data on a linear scale. The second purpose is to validate that
the zero and fullscale values of the instrument are properly set.

2. Sampling.

After calibration, the system is purged with zero grade nitrogen to remove any poliutants that
were injected as calibration gas. Once the system indicates that the pollutant gases have been
removed, the calibration valve assembly is positioned to allow stack gas to flow through the

instrument.

The sample gas is filtered at the stack position to remove any particulate matter, This prevents
instruments from being contaminated and ensures reiiable data acquisition. All samples injected
to the instruments are removed from the stack and delivered to the instruments via a heated
probe and sample line. This prevents any condensation of water vapor and/or poliutant in the

gas stream.

To demonstrate that the instrument did not exhibit any deviation from the calibrated values set
at the beginning of a test period, a sample of certified calibration gas is injected into the
sampling system at the conclusion of each test run. The sample system must respond wﬁhin
specified tolerance limits according to the initial system bias check.

This posf-test calibration serves two purposes: (1) it demonstrates that excessive calibration drift
of the instrument(s) did not occur during the test period and, (2) that the system was not
contaminated with any foreign material from the source to alter any results during the test period.
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E. Total Particulate - US EPA Reference Methods 5:

1. Preparation.

All glassware utilized in each sampling train was thoroughly cleaned and dried prior to each test
series. A glass fiber filter was used that had been labeled, desiccated for a minimum of 24 hours
and pre-weighed.

The impinger system configuration was assembled using the procedure outlined in Method 5.
One hundred mi of deionized water was placed in the first two impingers. The third impinger
was initially empty and the fourth impinger contained a pre-weighed amount of silica gel for
complete moisture removal.

A stainless steel probe liner and nozzle system was utilized for the total particulate
determinations. The probe housed a set of calibrated S-type pitot tubes and a calibrated
thermocouple for monitoring stack temperature.

2. Sampling.

The probe and sample box were heated to an approximate temperature of 250 F. These
temperatures were monitored throughout the testing. An ice bath was prepared to submerse
the impinger system. The temperature of the last impinger was monitored throughout the testing
to ensure adequate condensation of the water vapor in the flue gases.

A leak check was performed prior to each test run. The sample train system was éubjected to
a vacuum that did not exceed 0.02 cfm leakage rate. The vacuum that was established during
the pre-test leak check was not exceeded during the test period(s).

When a test run had been completed, a post-test leak check was conducted prior to dismantling
of the sampling train. Once this had been successfully achieved, the sample train was

dismantled for sample recovery.
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The probe and connecting glassware were washed with acetone. The contents of the impingers
were volumetrically measured for moisture gain and transferred to a labeled sample container.
The glass fiber filter was carefully transferred to its sample container.

3. Analysis.

The glass fiber filter was desiccated for 24 hours prior to any weighing. The acetone probe
wash was transferred to a tared beaker and evaporated to dryness. The resultant residue was
also desiccated prior to gravimetric analysis.

The first weighing was performed after this initial period of drying. The weights were recorded
to 0.0001 g. After a minimum of 6 additional hours of desiccating, a second weighing was
conducted. The weights must agree within 0.0005 g or further desiccation must be conducted
until the weights stabilize.

Sample field blanks of acetone were collected, contained, labeled and analyzed in conjunction
with the sampies. The biank weight was deducted from the acetone probe wash residue weight
determinations.

F. EPA Draft Method 202, "Determination_of Filterable and Condensible Particulate
Matter"

The testing procedure was conducted according to Reference Method 5 for particulate matter
determination. This testing procedure was covered in a previous section. The filterable portion
of the particulate matter was determined via this procedure. The condensible fraction of the
sample was determined by analyzing the back half impinger catch with a methylene chloride
extraction.

This extraction procedure will yieid fractions of inorganic and organic condensible matter. The
concentrations and emission values of both filterable particulate and condensible particulate

matter have been summarized in the test results section.
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G. Polynuclear Aromatic Hydrocarbons - Method SW846 8270 "Semivolatile Organic
Mmpoun hromatography/Mass Spectromet MS): Capilla

Column Technique

1. Preparation.

All glassware utilized in each sampling train was thoroughly cleaned with hot soapy water and
dried prior to each test series. All residue silicon grease was removed from glassware upstream
of the absorbent module. A glass fiber filter was used that has been properly labeled.

The absorbent traps was packed by the analytical laboratory that conducted the final analysis.

The impinger system was assembled using 100 ml of D.l. water in impingers 1 and 2. The third
impinger was initially empty and the fourth impinger contained silica gel.

In assembling the sample train, teflon tape was placed on the ball joints to ensure adequate
sealing upstream of the absorbent module. All connections downstream of the module were
sealed with silicon grease.

A glass probe liner and nozzle system was utilized for the collection train. The probe housed
a set of calibrated S-type pitot tubes and a calibrated thermocouple for monitoring stack
temperature.

-

2. Sampling.

The probe and sample box was heated to an approximate temperature of 250 F. These
temperatures were monitored throughout the testing.

The probe was connected to the heated filter system with connecting glassware. This filter
system was connected to the condenser by a teflon line. The condenser and absorbent module
are directly connected via ground glass ball and socket.
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An ice bath was prepared to submerse the impinger system into. The temperature of the last
impinger was monitored throughout the testing to ensure adequate condensation of the water
vapor in the flue gases.

The condenser cooling fluid was recirculated through the system by a veristaltic pump. This
pump is to be started prior to the start up of the sampling system to ensure that the temperature
of the absorbent material in the module does not exceed its thermal decomposition temperature.
The temperature of gas entering the module was monitored to ensure that the temperature did
not exceed the recommended limitation for efficient capture.

A leak check was performed prior to each test run. The entire sample train system was
subjected to a vacuum that did not exceed 0.02 cfm leakage rate. The vacuum that was
established during the pre-test leak check was not exceeded during the test period.

Three sample runs were conducted to constitute a complete test. The sample time was be a

minimum of one hour.

When a test run had been completed, a post-test leak check was conducted prior to any
dismantling of the sampling train. Once this had been successfully achieved, the sample train

was dismantled for sample recovery.

3. Sample Analysis.

Method 8270 is used to determine the concentration of semivolatile organic compounds in
extracts prepared from all types of solid waste matrices. Each compound present in the sample

is separated by gas chromatography and quantified by mass spectrometry.

The detection limitation of this type of sample has been determined to be 1.0 microgram. If the
samples are separated for further analysis, the detection limit will be 2.0 micrograms.
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H. EPA Draft Method 0011, "Determination of Formaldehyde”

Y

This sampling procedure is similar to the operational procedures found in Reference Method 5.
Described in this section are the differences set forth from Method 5 to ensure that the integrity
of the formaldehyde sample is maintained.

Prior to any sampling, all glassware shail be rinsed with methylene chioride to remove any
contamination that may be initially on the glassware such as stopcock grease. This includes the
rinsing of the glass probe liner material required for the collection of the sample.

In collecting the sample, a minimum of 45 cubic feet must be pulled isokinetically such that the
extracted sample is transferred through the DNPH absorption solution. All samples should be
placed into glass amber sample containers to avoid the alteration of the sample by sunlight.

The analysis of the formaldehyde samples shall be conducted according to the procedures
outlined in Method 8315. This analysis procedure provides guidance in the evaluation of
formaldehyde samples by High Performance Liquid Chromatography (HPLC).

l. Determination of Gaseopus QOrganic Emissions From Stationary Sources By Gas
Chromatography - US EPA Method 18:

This procedure utilizes the technology of gas chromatography to separate, identify, and
quantitate various volatile organic compounds that co-exist in a flue gas stream. In this testing
project, methane and the BTEX compounds were targeted. |

The gas chromatograph was first conditioned in the laboratory where ideal conditions exist for
this initial calibration. This consists of conditioning the column, if necessary, and creating
calibration curves based on actual data from the GC with known concentration standards. As
required by EPA, three (3) standards of known concentration were used in creating the
calibration curves. The concentrations of the standards bracketed the expected concentration
of pollutant at the source level.
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A field calibration check was performed prior to introducing any sample into the gas
chroma;ograph. This is performed by injecting one of the known standards into the GC and
comparing the result to the calibration curve. It must agree within 5 % of the previously
determined response.

Analysis of the samples follow a successful field calibration. Collecting the sample consisted of
extracting the sample from the stack via a heated sample line. The sample was introduced
directly into the sample loop, where it was injected to the instrument for analysis.
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. : EQUIPMENT USED

Equipment used to conduct the particulate emissions test was:
A A Lear Siegler PM-100 stack sampler with appropriate auxiliary equipment and
glassware (with train set up accofding to the schematic on the next page).

B. An Airguide Instruments Model 211-B (uncorrected) aneroid barometer for
checking the barometric pressure.

C.  Weston dial thermometers to check meter temperatures or an Analogic Model
2572 Digital Thermocouple to check stack temperatures.

._ " D. A Hays 621 Analyzer to measure the oxygen, carbon dioxide and carbon monoxide
content of the stack gases or, for non-combustion sources, a Bacharach instrument
Company Fyrite for gas analysis.

E. Schieicher and Schuell Type 1-RV fiters with a porosity of .03 microns.

F. Reagent- or ACS-grade acetone with a residue of < .001.

-

REC #0001-M5
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~ENGINEERING

HEATED TOTAL HYDROCARBON ANALYZER

MODEL VE7

The J.U.M. Engineering Model VE7 is a high accuracy Total Hydrocarbon Analyzer for the
measurement and analysis of organic vapors.

The VE7 utilizes a Hydrogen Flame lonization Detector (FID) in a thermostatically
controlled oven to prevent the loss of high molecular weight hydrocarbons.

Options

Digital display with BCD output/without BCD output Remote range control and range 1.D.
Recorder output of oven temperature

« All heated components
» Integrated heated sample pump

» Permanent heated stainless steel 2 micron sample fifter
« Built in burner air supply - no extra bottles needed

» Automatic fuel enrichment for ignition
« 19 inch relay rack mount
» 1% precision full scale

» Response time - 90% full scale within 1 second

STANDARD SPECIFICATIONS:

Analysis Method: Flame lonization Detector (FID)

Sensitivity: Max. 1 ppm CH

Response Time: 90% of full scale in less than one second

Zoro Drift: 1% of full scale per 24 hours

Span Drift™ 1% of full scale per 24 hours

Linsarity: Within 1%

Oxygon Synergism: Less than 1% of selected range

Renges: Any three of the following:
0- 10, 700, 1000, 10,000, 100,000 ppm

Outputs: 0- 10 Volts D.C. Owen 0 1o 400/ 1o 200°C Purtind

Display: Analog Meter in ppm Hydrocarbon or in % LEL &

Zero/Span Adjust: Manual on front panel - 2PSU200 Mupar|__*—

Fuel Consumption: Hydrogen 20 cc/min at 22 psig (1.5 Bar) Dust Fer  Semobs Preswure S |
Hydrogen /Helium 40,/60 mix: B0 cc/min. __m:.’_@i'"’ — i

Air Consumption: None Integral Air generator

Zero & Span Gas: 3 psig (200 m Bar)

Sample Pump: All Stainless Steel, heated, 3 liters per minute at operating temperature

Sample Pressure: By integral Pump 3 psig (200 m Bar)

Sample Fitter: Permanent all stainless steel 2 micron back-purged for cleaning

Analysis Temperature:

Power Requirements:

Ambient Temperature:

Dirmensions:
Waigirt:
Shipping Weight:

D:\DONNA\JUM.DJB

Adjustable 200 to 400°F (93 to 204°C)

110 Voits, 60 Hertz AC 800 Wans (others on request)

32°F to 110°F (0 1o 43°C)

Width 483 mm (19 inches), Depth 460 mm (18-1/8 inches), Height 221 mm (8-3/4 inches) !
38.6 Ibs (17,5 kg) |
53 Ibs (24 kg) : :
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FUJI 760

NDIR GAS ANALYZER

~

o Unique Mass Flow Sensor System Eliminates
Interference

o Wide Dynamic Range Permits Ultra-Sensitive and
High Concentration Gas Analysis

o Designed for Continuous Operation and Low
Maintenance

This instrument is designed for stack monitoring and process control appfications. it's remarkable accuracy and fast response makes
it an ideal instrument for CEMS, boilar control equipment, research labs and rany other monitoring applications. For usage requiring
ultra sensitive measurament, the Fuji 760 delivers superior performance. Using the Non-Dispersive infrared (NDIR} Mass Flow
Detoctor, low concentration measurements am accurate and reliable. The Fuji 760 incorporates an Interference Compensating

Measures:

- Carbon Monoxide (CO)
- Carbon Dioxide (CO,)
- Sulfur Dioxide (SO,)

- Nitric Oxide (NO)

- Methane (CH,)

Insensitive to Vibration

Detector which minimizes the effects of other gases, particularty when operating in ranges of high sensitivity.

FEATURES OF THE FUJF760

The Fuji 760 Analyzre uses infrared adsorption techniques to measure gas
concentrations, however, many innovative patented features make this instrument
far superior to conventional Non Dispersive Infrared Analfyzers. Among its unique
features ame an optical chopper design which virtually eliminates the effects of
vibration and resultant optical noise; a mass flow sensor system which reduces the
effects of interfering gases fo insignificant levels, thus permitting gas analysis at
low concentration ranges; and a dual beam optical system derived from a single
infrared source which enhances long termn stability.

PRINCIPAL OF OPERATION

A single beam of infrared energy is modulated and spiit into two parallel beams by
a distribution cell. One beam is passed through a raference cell containing a non-
absarbing gas, and the other beam is passed through a cell containing the sample
gas being measured. The beam passing through the sample cell is attenuated by
the amount of gas concentration in the sample and compared against the
unattenuated refersnce beam by the mass flow detector system. One set of
detectors sensa the amount of sample gas as compared against the referance, the
second set of detectors measure and cancel interferents in the sample. The
outputs of the detectors are electronically procassed and conditioned into useable
signals for indicators and other output devices.

DETECTABLE GAS RANGES

Standard Configuration

Component Minimum Range
Carbon Monoxide (CO) 0 fo 100 ppm
Carbon Dioxide (COy) 0 to 50 ppm
Nitric Oxide {NQO) 0 o 100 ppm
Sulfur Dioxide (SOZJ 0 to 100 ppm
Total Hydrocarbons 0 to 500 ppm
Other Gases can be measured.
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Specifications
(Standard Configuration)

r *+0.5% of full scale
Zero Drift +2 % of full scale per week
Span Drift =2% of full scale per week
Linearity: =2% of full scaie
Spead of Response: 90% indication
within § seconds (Electronic Response)
Range Selection: Either of two ranges
selacted by front pane! switch or extenal
contact closure.
Warm-Up: Four hours minimum
Outputs: 0 to 1V DC, linear and 4-20mA
DC, linear
Ambient Temperature Range; 23 to
113°F (-5 to 45°C)
Ambient Humidily: To 90% R.H. (non-
condensing}
Sainple Gas Temperature: 32 to 122° F
(0 to 50°C)
Sampie Gas Flow Rae: 1.0 =0.5 scfh
(0.50 £0.25 slpm) for standand
configuration
Matanials in Corrtact with Sample: 304
Stainless steal, necprene rubber,
silicane rubber, CaF2/ sapphire, Teflon®
Power Requirements: 115V AC = 10%,
50/60 Mz (switch selectable)
110 VA max. (200VA max with converter)
220V AC available
Gas Connections: All %" compression-
type tube fittings
Size and Weight
8.66 (H) x 17.44 (W) x 16.78 (D) inches

(220 x 442 x 350 mm)

37.4 pounds (17 kg)
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.| . noR SINGLE GAS ANALYZER

This unique Mass Flow Sensor used in the Fuji 730 Single Gas Analyzer provides
significant advantages over other sensors used for this purpose. The design of the Mass
Flow Detector minimizes the adverse effects of vibration which is often present in harsh
environments. In addition the Mass Flow Sensor System virtually eliminates interference
making the Fuji 730 a powerful analytical tool for monitoring burner and boiler efficiency
heat treatment fermentation well logging and many other apphcatfons which require

exceptional accuracy stability high sensitivity and reliabililty.

PRINCIPLE OF OPERATION

The Fuji 730 Series Analyzers use the infared adsomtion
characteristic of gases to measure the concentration of
gas samples. An efficient single beam design which
incorporates a unique mass flow sensor system insures
accurate and interference free analysis for a wide vanety
of applications.

A single beamn of infrared energy is chopped and passed
through & sample cell containing the flowing s sample.
Due 1o the adsorption charactaristic, the amount of
energy in the boam is reduced by the concentration of
the measured gas in the sample. The attenuated infrared
beam is passed serally through the twocavities of the
mass flow sensor which contain a high concentration of
the gas species the analyzer is intended to measure.

The two cavity sensor performs two functions in the
analyzing process, it first elirinates interference caused
by other gases and water vapor by detecting and
subtracting the interference componeant from the detector
output, and secondly, produces an output signal which
reprasents an accurate duplication of the relative infrared
energy adsorption. This resultant signal is electronically
processed and lineraized to provide an electrical signal
which drives meters and other output devices.

STANDARD GASES:
Carbon Monoxidae (CO)
Cardon Dioxide (CO,)
Methane {CH,)

STANDARLD RANGES:
0-500/1000 ppm
0-1000,/2000 ppm
0-2000/5000 ppm
0-2500/5000 ppm

0-0.5/1.0%
0-1/2%
0-2/5%
0-5/10%
1-10/20%

PURGE GAS FITTING
Standard Equipment

INTERNAI. SPAN CHECK FEATURE
Calibration check without the use of span gases.
Conserves gas and reduces operating costs.

SPECIFICATIONS

Repeatability: *0.5% of full scale (low range}
=1.0% of full scale (high range)

Zoro Driflt*: * 1% of full scale per 24 hours

Span Drft*: = 1% of full scale per 24 hours

Linearity: *2% of full scale (within linearizer)

Noise Lovel: 0.5% of full scale

Speed of Response: 50% indication

Electrical: 2, 3 or 5 seconds (field seiectable)

Pneumatic: Less than 15 seconds (depending on cell
length) ;

warm-Up: Two hours (to =2% full scale)

Intemal Span

Checlic Manually activated from front panel

Outputs: 0to 1V DC, linear & 4-20mA DC, linear

Ambiermt

Temperaiure

Range: 23 to 113°F (-5 to 45°C)

Ambient Humidity: To 90% R.H. (non-condensing)

Sample Gas
Temperature: 32 to 122°F (0 to 50°C)
Sample Gas
Flow Rate: 2 = 1scfh (1.0 £ .05 sipm)
Pumpe Gas Rate
(where necessary): 2 scfh (1 slpm) when required
Power

. Requirements: 115V AC = 10%, 60 Hz, 30VA

Gas Connections: All %" compression-type tube fittings
Size and Weight 7.9 (H) x 9.8 (W} x 21.3 (D) inches
(200 x 250 x 541 mm)
24.2 pounds (11 kg)

*constant condibons
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PRINCIPLES OF OPERATION

SPECIFICATION
Principle

Linearity
Repeatability

Zero Drift

(Per Week)
Signal Output

Alarms

Display
Response Time

Operating Ambient
Temperature
Relative Humidity

Sample Pressure

Sample Contact
Materiais

AC Supply

Dimensions

~ Flow alarm.

' SERVOMEX
1400 SERIES
GAS ANALYZERS -

OXYGEN

Magneto-dynamic
+0.2% O,

*0.2% ,

<0.2% 0,

D-1V non-isolated for 0-100%
O,

4 sets of
changeover relay contacts
rated at 3A/120V AC,
1A/240V AC or 1A/28V DC

3% digit LCD reading 0 to
100% O,

Less than 15 seconds 10
90%

32 - 104°F (0-40°C)

0 - 85%, non-condensing
0.2 10 0.6 barg

Stainless steel, pyrex, glass,

brass, platinum, epoxy resin,
viton, polypropylene and

glass fibre

110 to 120V AC, or 220 10
240V AC, =10%, 48 to 62Hz,
15VA maximum

18" Rack - 4U case
Bench top - 7.1" {180mm); hi
gh, 10.1" (256mm) wide,
15.4" (390mm) deep

22 Ibs (10kg) approximately

PARAMAGNETIC OXYGEN

The oxygen analyzer measures the 'paramagnetic
susceptibility of the sample gas by means of a magneto-
dynamic type measuring cell.

Oxygen is virtually unigue in being a paramagnetic gas,
this means that it is attracted into a magnetic field. In the
Servomex measuring cell, the oxygen concentration is
detected by means of a dumb-bell mounted on a torque
suspension in a strong, non-inear magnetic field. The
higher the concentration of oxygen, the greater the dumb- -
bell is deflected from its rest position. this defiection is
detected by an optical system and twin photocells
connected to an amplifier. Around the dumb-bell is a coil
of wire. A current is passed through this coii to return the
dumb-bell to its original position. The current is measured
and is proportional to the oxygen concentration.

ROW CONTROLLER

IN—E_-

e
| RESTRICTOR o

Gas Flow Diagram

Advantages

o Not cross sensitive to most cormmon gases
» Long lifetime

« Rugged Design

= No routine cell maintenance




27

Miniature Lab GC

At & fraction of the cost, the SRI 8610 Gas
Chromatograph provides the capabiiities and
sophistication of vastly larger and more expensive
instruments in a small, lightweight and attractive
package. More of 8 miniature laboratory GG than a
true portable, the 8510 is the perfoct size and weight
for easy field use without sacrificing big GC features.
in the lab or in the fiaid, the 8610 Gas
Chromatograph gives you up to five detectors plus &
built-in purge and trap in & simple to operate, easy
to trouble-shoot, and unbelievably low cost package.
And, the Peaksimpie Data System, provided free with
every 8610 GC tums your IBM PC into & powerful
chromatography integrator which alsc controls the
8610’ tamperature program and purge and trap.

Multi-Level! Temperatire Programming

Temperature programming is a standard feature on
avery 8670 GC. Up to 15 ramp/piateau segments
permit maximum flexibility. Because the temperature
program is controiled by the data system, an
unlimited number of different temperature programs
may be permanently stored on disk and activated
with a few keystrokes. The 8610°'s temperature
program can be controlied either by the Feaksimpie
Data System (inciuded free with every GC) or by eny
other data system or integrator which has the ability
to close relay contacts at specified imes during the
nn.

Uhra Low Mass Colurnn Oven

The SR! 8610's large easily accessible column aven
is designed to fit all standard packed and capillary
columns with diameters up to eight inches. The
ultra-low mass design aliows rapid heat-up and
coolgown from ambient fo 250 degrees centigrade.
interchangeable screw-in heater elements allow
power consumption to be reduced for low
temperature batery powened sppiications, or easy
heater replacement in the event of & failure.
Squirrel-cage type oven fan insures uniform heat
distribution and stability to within .1 degree.

D:\DONNA\BET0GAS.DJB

Low Cost GC e« Free Data System/Integrator
Field Portable < Built-In Purge and Trap

Temperature Programmable « Multiple Detectors

Digital Gas Flow Controllers

The carmier gas flow rate is regulated by a unique Digital Flow Controlier.
Precise and reproducible even at capillary fiow rates below 1 cc/per
minute, the camer ges flow controlier is standard equipment on every SR/
8510 GC (except low-cost student model). Digital dial allows flow rates to
be adjusted without having fo measure actual fiows with a bubblemeter. A
column head pressure gauge is provided fo alert the opsrator to leaks or
blockages in the column. The same fiow controlier is optionally available
for hydrogen and air combustion gas flows (recommended for NPD
operation). In addition, inlet prassure regulators are supplied for each gas
1o isolate the GC from fuctuations in gas supply pressure.

Direct Cool On Column injection

The zero-dead volume on-column mpcror is designed for state of the an,
cool on-column injections using both packed and wide-bore capillary (.53
mm). A special wide-bore adapter positions the .53 mm column so the
syringe smoothly deposits the sample in the bore of the column #tself.
This provides a totally inert, metal and glass free sample path. Peaks are
exceptionally sharp and well resoived.

Detoctors

Thermal Conductivity (TCD}
Flame lonization (FID)

Nitrogen-Phosphorus (NPD)
Thermionic lonization (TID)

Photo-lonization (PID)
Electron Capture (ECD)

Hall Detector (HALL or ELCD)
Filame Photometnic (FPD}

Up to 3 detsctors may be mounted simultaneously and plumbed in series
so that one injection passes through each detector and info the next.
Common series configurations include:

{(PID-FID), (TCD-FID), {PID-ECD),

L=

LLLA 4
(14}

im
)

(PID-HALL) and (PID-ECD-FID).
)
- 100 NG.
- 802 STD.
Oata
- plotted
umng
Peasimpie
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MODEL 10

FOR CONTINUOUS
SOURCE GAS
MONITORING

Thermo Electron’s Model 10 NO/NQO_ Analyzer is based on the cherniluminascent reaction between nitric oxide (NQ) and ozone (O:) according

to the reaction: NO +03-N02 + Oy + hy

CHEMILUMINESCENT

NO/NO, ANALYZER

Light emission results when the slectronically excited NO,, molecules revert to their ground state.

A front pansl mode switch provides for either a direct readout of the NO concentration in the sample being analyzed (NO* mode) or the total
NO, concentration ("NO," mode). When the Model 10 is placed in the "NO," mode, the sample stream passes through a NO,-to-NQ converter

prior to entering the reaction chamber for subsequent analysis.

Key Features

» Selective detection of NO or NO,

= Eight ranges, from 2.5 to 10,000 ppm FS

s Continuous monitoring with rapid response
» Linoar on all ranges

* Field proven reliability

« Insansitive to changes in sample flow

As illustrated in the diagram, sample gas enters the
Modesl 10, flows through the bypass capillary, and
divides. Most of the sample flows through the
flowmeter, accumulator, bypass pump, and
exhausts. Only a small amourt of sampie flows
through the sample capillary for analysis. The
bypass pump in conjunction with the sample
reguiator maintain a constant pressure differential
across the sample capillary, thus maintaining
constant sample flow for analysis. This plumbing
network makes the analyzer insensitve to pressure
fluctuation in the sample iniet.

From the sample capillary, the sample to be
analyzed is sither directed through the NO,, to NO
converter or around it, dapending on the choice of
the operator. In the reaction chamber the sampls
reacts with orgne tv produce the light emission and
is exhausted. The ozone is produced intemally
from dry air entering through the oxygen regulator
and ozonator. The light emission is sensed by the
photomultiplier tube and amplified.

Model 10 Specifications*

Ranges &-2.5 pem 0-250 ppm
010 ppm 0-1000 ppm
025 ppm 0-2500 ppm
o100 ppm 0-10,000 ppm

Minimum Detectable .05 ppm

Concentration

Noise Less than 1% of FS

Reproducibility 1% of FS

Operating 0-40°C

Temperature Extremes

Responsa Time (0- - 1.5 second NC mode

90%) ~1.7 second NO, mode

Zsro Stability =1 ppmin 24 hours

Span Stability = 1% in 24 hours

Lineanty = 1% from 0.05 to 10,000 ppm**

Power Requirements 1000 watts, 115 = 10 wolts, §0 Hz standard.
Afso available in 115V 50 Hz,
and 210 = 15 wlts, 50 Hz wrsions

Physical Dimansions 19° wide x 17 high x 20" deep

Instrument Weigint 75 Ibs. (including pump)

Qutputs Two standard outputs supplied: 1) 0-10V;

2} Field selectable from 0-10V, 5V, 1V, 100mV or 10mV.
{ma options available.)

*Specifications are typical and subject to change without notice.
*With O, Feed; With dry air, lineartty to 2000 ppm.
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NAME: FRED WEBER

LOCATION: ST. LOUIS, MISSOURI
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CO

GASEOUS CONCENTRATION CONVERSION TO mg/m?

Example Calculation

DATE: September 1-4, 1992

1 I 28.317 ¢ I 35.3145 ft* ] 273°K | mole | 2801 g l 1,000 mg I _mg

ppm I m
I 1x10° I 2 | m* | 283°K | 242 I mole I g I
Where:
ppm = Parts per million, dry basis
1x10® = Conversion form parts per million
28.317 = Conversion of liters to ft?
35,3145 = Conversion of ft> to m?
273/293°K = Temperature correction to standard conditions
22.42 = Volumetric molar conversion @ 273°K
28.01 g/mole = Molecular weight of pollutant
1,000 mg/g = Conversion to miligrams

Run #1:

5723 I 1 | 28317 ¢ | 35.3145 f° I 273°K 1 mole l 2801 g I 1000 mg I 666.8,.%9

ppM ’ 1x10° | ftr | m? I 293°K l 224 ¢ I mole ] g |
Run #2;

579.2 _| 1 I 28.317 2 [ 35.3145 ft? | 273°K | mole I 2801 ¢ I 1000 mg I 674.8:—,0'

pPpm | 1x10® | ft? [ m? | 293°K | 224 ¢ ] mole | g |
Run #3:

519.0 | 1 ' 28.317 2 | 35.3145 ft° I 273°K | mole ] 28.01g | 1000 mg [ 60‘4.7%

ppm I 1x10° | ft2 | m? | 293°K | 22,4 2 l mole | g |

Format: 03-005
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

THC
GASEOUS CONCENTRATION CONVERSION TO mg/m?*

Example Calculation

| 1 | 28.317 2 | 35.3145 ft* 273°K| mole I 16.04g| 1,000 mg | mg
ppm -
| 1x10°® | ft: I m? I 293°K 22.42| mole [ g |
Where:
ppm = Parts per million, dry basis
1x10® = Conversion form parts per million
28.317 = Conversion of liters to ft?
35,3145 = Conversion of ft* to m?
273/293°K = Temperature correction to standard conditions
22.42 = Volumetric molar conversion @ 273°K
16.04 g/mole = Molecular weight of poliutant (CH,)
1,000 mg/g = Conversion to milligrams
Run #1:
90.4 | 1 | 28.317 ¢ l 35.3145 ft* | 273°K l mole | 16.04 g | 1000 mg | £0.3 gr'\n_q
ppm |1x10‘° | ft? | m? |293°K | 22.4z| mole | g |
Run #2:
499 ‘] 1 | 28.317 2 | 35.3145 ft 1 273°K | mole | 16.04 g | 1000 mg | - 333 %
ppm Imo*’ ft2 I m? |293°K | 22.4z| mole | g |
Run #3:
176.0 | 1 | 28.317 2 I 35.3145 ft* | 273°K | mole | 16.04 g | 1000 mg I 119.4 r_nr:_q
ppm |1x10‘° | ft: | m? |293°|< l 22.42| mole | g !

Format: 03-006
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

NO
GASEOUS CONCENTRATION CONVERSION TO mg/m?

Example Calculation

|

I 28317 ¢ | 35.3145 ft I 273°K | mole | 46.01 g I 1,000 mg | mg
| 1x10° | fie I m? | 203°K i 22.4£| mole i 9

Where:
ppm = Parts per million, dry basis
1x10® = Conversion form parts per million
28.317 = Conversion of liters to ft?
35,3145 = Conversion of ft* to m?
273/293°K = Temperature correction to standard conditions
22.4¢2 = Volumetric molar conversion @ 273°K
46.01 g/mole = Molecular weight of pollutant
1,000 mg/g = Conversion to milligrams
Run #1:
338 | 1 l 28.317 ¢ ‘ 35.3145 ft? | 273°K l mole | 4601 g | 1000 mg 1 4.7 %
PPM 1 1x10* | ft* | m? I 293°K | 224 ¢ | mole | g |
Run #2:
26,5 | 1 | 28317 ¢ | 35.3145 ft* | 273°K I mole | 46.01 g | 1000 mg ’ . 507 %q
pPM | 1x10° I ft> | m? l 293°K I 224 ¢ I mole | g |
Run #3:
26.3 | 1 | 28317 2 l 35.3145 fi* | 273°K | mole ' 4501 g I 1000 mg I 50.3 %g:l_
PPM 1 1x10* | fts | m? | 293°K | 224 ¢ | mole | g |

Format: 03-007
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NAME: FRED WEBER : '
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

Soz
GASEQUS CONCENTRATION CONVERSION TO mg/m?

Example Calculation

l 1 ‘ 28.317 ¢ ] 35.3145 ft l 273°K | mole ] 64.07 g l 1,000 mg ] mg
ppm — =
| 1x10°¢ l ft> I m? I293°K | 22.42! mole I g I
Where:
ppm = Parts per million, dry basis
1x10® = Conversion form parts per million
28.317 = Conversion of liters to ft*
35,3145 = Conversion of ft* tom?
273/293°K = Temperature correction to standard conditions
22.4¢2 = \Volumetric molar conversion @ 273°K
64.07 g/mole = Molecular weight of pollutant
. "1,000 mg/g = Conversion to milligrams
)
Run #1: .
5.3 | 1 | 28.317 2 I 35.3145 ft* I 273°K| mole | 64.07g| 1000 mg I mg
. 141 "0
Ppm | 1x10°¢ | ftr l m* | 293°K | 22.4 2 | mole | g |
Run #2:
15 _| 1 I 28.317 & l 35.3145 ft* ' 273°K | mole | 64.07 g I 1000 mg ' ma
. 40 o
ppm | 1x10° | ft2 I m’ l 293°K | 224 ¢ I mole | g |
Run #3:
a0 | 1 | 28.317 2 | 35.3145 ft° l 273°K| mole I 64.07 g | 1000 mg | (1 md
2
ppm | 1x10°¢ | ft! | m? | 283°K | 2242 I mole | g |

Format: 03-008
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL HYDROCARBON EMISSIONS - Convert ppm (wet) to ppm (dry)

ppmg=  ppm, (__100 )
( 100-B,, )

Where:
ppmy = Parts per million, dry basis, as carbon.
ppm,, = Parts per million, wet basis, as carbon.
B, = Proportion of water vapor, by volume, in the gas stream.
Run #1 = (70.1) ( 100 ) = 90.4 ppm,
(100 - 22.43)
Run #2 = (38.3) ( 100 ) = 49.9 ppm,
(100 - 23.17)
Run #3 = (137.5) ( 100 ) = 178.0 ppmy
(100 - 23.17 )

Format: 05-001
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL HYDROCARBON EMISSIONS - Convert ppm (wet) to ppm (dry)

ppmy = ppm, (_100 __ )
( 100-B,, )

Where:
ppmy = Parts per million, dry basis, as carbon.
ppm, = Parts per million, wet basis, as carbon.
B.s = Proportion of water vapor, by volume, in the gas stream.
Run #4 = (104.2) ( 100 ) = 135.6 ppm,
(100 - 23.17)
Run #5 = (47.3.) ( 100 ) = 61.6 ppmg
(100 - 23.17)
Run #6 = (125.2) ( 100 ) = 165.0 ppmy
(100 -24.10)

Format: 05-001
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL HYDROCARBON EMISSIONS - Convert ppm (wet) to ppm (dry)

ppmg = ppm, (__100 )
( 100-B,, )

Where:
ppmy = Parts per million, dry basis, as carbon.
ppm,, = Parts per million, wet basis, as carbon.
B, = Proportion of water vapor, by volume, in the gas stream.
Run #7 = (66.1) ( 100 ) = 886 ppmy
(100 - 25.39 )
Run #8 = (51.8) ( 100 ) = 68.3 ppmy
(100 - 24.50 ) -
Run #9 = (51.1) ( 100 ) = 65.8 ppm,
(100 - 22.32 )

Format: 05-001




NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOUR! DATE: September 1-4, 1992

1"0TAL HYDROCARBON EMISSIONS - Convert ppm (wet) to ppm (dry}

ppmy=  ppm, (__100 )
( 100 - B,, )

Where:

ppm, = Parts per million, dry basis, as carbon.

ppm,, = Pars per million, wet basis, as carbon.

B, = Proportion of water vapor, by volume, in the gas stream.
Run #10 = (67.5) ( 100 ) = 885 ppm,
(100-23.72)
Run #11 = (58.3) ( 100 ) = 76.9 ppm,
(100 - 24.20)

Format: 05-001
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI ' DATE: September 1-4, 1992

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10°){Mg)(PPM¢)(Qyq) (K)

Where:
E= THC as methane emissions rate, lbs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
M, = Dry molecular weight (CH,4 = 16.04).
Q. = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
pplmd = Parts per million, dry basis.
K= Constant (typically 1).
Run #1:
E= (2.59 x 10° (16.04) ( 90.4) (1,645,934.7) = 6.18 Ibs/hr
Run #2:°
E= (2.59 x 10 (16.04) ( 49.9) (1,556,163.7) = 3.23 Ibs/hr

Run #3:

E= (259 x 10%) (16.04) (179.0) (1,556,163.7) = 11.57 Ibs/hr

Format: 05-002
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10%)(Mg)(PPMy)(Qua)(K)

Where:
E = THC as methane emissions rate, Ibs/hr.
259 x 10° = Conversion factor, Ibs/dscf.
M, = Dry molecutar weight (CH4 = 16.04).
Q,, = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
= Constant (typically 1).
Run #4:
E= (2.59 x 109 (16.04) (135.6) (1,556,163.7) = 8.77 Ibs/hr
Run #5:+
E= (259 x 10% (16.04) ( 61.6.) (1,556,163.7) = 3.98 lbs/hr
Run #6:
E= (2.59 x 10°) (16.04) (165.0) (1,614,735.9) = 11.07 lbs/hr

Format: 05-002 .
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR

E = (2.59 X 10°)(My)(PPMy) (Que) (K)

Where:
E = THC as methane emissions rate, !bs/hr.
2.59 x 10% = Conversion factor, Ibs/dscf.
My = Dry molecular weight (CH4 = 16.04).

Q,, = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.

ppmy = Parts per million, dry basis.

K= Constant (typically 1).

Run #7:

E= (2.59 x 10 (16.04) (88.6.) (1,665,861.0) = 6.13 Ibs/hr

Run #8:-
E= (2.59 x 10®) (16.04) (68.3) (1,720,832.5) = 4.88 Ibs/hr
Run #9:
E= (2.59 x 10°) (16.04) (65.8) (1,466,125.1) = 4.01 Ibs/hr

Format: 05-002
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10%)(My)(ppmy)(Qsa)(K)

Where:
= THC as methane emissions fate, lbs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight (CHy = 16.04).
Q. = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
K= Constant (typically 1).
Run #10:
E = (2.59 x 10°) (16.04) (88.5) (1,703,111.6) = 6.26 Ibs/hr
Run #11
E= (259 x 10 (16.04) (76.9) (1,773,126.1) = 566 los/hr

Format: 05-002
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: September 1-4, 1992

TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10°)(Mg)(PPM,)(Que)(K)

Where:
E = CO emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight (CO = 28.01).
Q. = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
K= Constant (typically 1).
Run #1:
E = {2.59 x 10°%) (28.01) (572.3) (1,645,934.7) = 68.34 lbs/hr
Run #2:-
E = (2.59 x 10°%) (28.01) (569.2) (1,556,163.7) = 65.39 bs/hr
Run #3:
E= (259 x 10°) (28.01) (519.0) (1,556,163.7) = 58.59 lbs/hr

Format:; 05-003
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

\ TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR

E = (259 x 10%)(My)(PPM)(Qe)(K)

Where:
E = CO emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
M, = Dry molecular weight (CO = 28.01).
Qy = ny volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per millibn, dry basis.
K= Constant (typically 1).
Run #4:
E= (2.59 x 10%) (28.01) (551.7) (1,556,163.7) = 62.28 Ibs/hr
Run #5: -
E= (2.59 x 10) (28.01) (475.0) (1,556,163.7) = 5362 Ibs/hr
Run #86:
E= (259 x 10®) (28.01) (643.6) (1,614,735.9) = 75.39 Ibs/hr

Format: 05-003
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| NAME: FRED WEBER
i LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992
|

I TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10°)(Mg)(PPMy)(Q,e)(K)

Where:
E= CO emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight (CO = 28.01).
Q,; = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
. ppmy = Parts per million, dry basis.
} K= Constant (typically 1).
Run #7:
E = (2.59 x 109 (28.01) (650.9) (1,665,861.0) = 7866 Ibs/hr
Run #8: -
E= (2.59 x 10%) (28.01) (715.0) (1,720,832.5) = 89.26 Ibs/hr
Run #9:
E= (2.59 x 10°) (28.01) (393.7) (1,466,125.1) = 41.87 Ips/hr

Format: 05-003
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

\ TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR

E = (259 x 10%)(My)}{PPMy)(Q,q)(K)

Where:
E = CO emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
M, = Dry molecular weight (CO = 28.01).
Q. = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
= Constant (typically 1).
Run #10:
E= (2.59 x 10°%) (28.01) (214.5) (1,703,111.6) = 26.50 Ibs/hr
Run #113
E = (2.59 x 10°) (28.01) (277.4) (1,773,126.1) = 35.68 Ilbs/hr

Format: 05-003
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL NO, EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10°)(Ma)(PPmy)(Quq)(K)

Where:
E = NO, as NO, emissions rate, Ibs/hr.
259 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight (NO, = 46.01).
Qg Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
K= Constant (typically 1).
Run #1:
E = (2.59 x 10°) (46.01) (33.8) (1,645,934.7) = 6.63 Ibs/hr
Run #2:+
E= (259 x 107 (46.01) (26.5) (1,556,163.7) = 4.91 Ibs/hr
Run #3:
E= (2.59 x 10°) (46.01) (26.3) (1,556,163.7) = 4.88 Ibs/hr

Format: 05-004
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NAME: FRED WEBER

LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL NO, EMISSIONS: POUNDS PER HOUR

E = (2.59 x 107°)(My)(PPm){Q.)(K)

Where:
E = NO, as NO, emissions rate, Ibs/hr.
2.59 x 109 = Conversion factor, Ibs/dscf.
My = Dry molecular weight (NO, = 46.01).
Q,, = Dry volumetric stack gas flow rate
corrected to standard conditions, dsct/hr.
§pmd = Parts per million, dry basis.
K= Constant (typically 1).
Run #4:
E = (2.59 x 10%) (46.01) (28.9) (1,556,163.7) = 5.36 lbs/hr
Run #5: -
E= (2.59 x 10°) (46.01) (29.4) (1,556,163.7) = 5.45 Ibs/hr
Run #6:
E= (2.58 x 10°) (46.01) (41.3) (1,614,735.9) = 7.95 lbs/hr

Format: 05-004
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL NO, EMISSIONS: POUNDS PER HOUR

E = (259 x 10°)(My)(PPmMy)(Qee) (K)

Where:
E= NO, as NO, emissions rate, lbs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight (NO, = 46.01).
Q.4 = Dry volumetric stack gas' flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis. |
= (Constant (typically 1).

Run #7:
E= (259 x 10°) (46.01) (43.2) (1,665,861.0) = 8.58 Ibs/hr
Run #8: «
E= (259 x 10 (46.01) (37.4) (1,720.832.5) = 7.67 los/hr
Run #9:
E = (259 x 10'%) (46.01) (30.1) (1,466,125.1) = 5.26 Ibs/hr

Format: 05-004
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NAME: FRED WEBER
LOCATION: ST. tOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL NO, EMISSIONS: POUNDS PER HOUR

E = (2559 x 10%)(M)(PPMy)(Qya) ()

Where:
E= NO, as NO, emissions rate, ibs/hr.
2.59 x 10° = Conversion factor, lbs/dscf.
M, = Dry molecular weight (NO, = 46.01).
Q,; = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppm, = Parts per million, dry basis.
= Constant (typicaily 1).
Run #10:

E= (259 x 10 (46.01) (28.3) (1,703,111.6) = 5.74 Ibs/hr

Run #11»

E= (259 x 109 (46.01) (34.4) (1,773,126.1) = 7.27 lbs/hr

Format: 05-004
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL SULFUR DIOXIDE EMISSIONS: POUNDS PER HOUR

E = (259 x 10-9)(Md)(ppmd)(osd)(K)

Where:
E= CO emissions rate, lbs/hr.
2.59 x 10° = Conversion factor, lbs/dsc.
M, = Dry molecular weight (SO, = 64.07).
Q,, = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
K= Constant (typically 1).
Run #1:
E= (2.59 x 10%) (64.07) (5.3) (1,645,934.7) = 1.45 Ibs/hr
Run #2:-
E= (2.59 x 10°%) (64.07) (1.5) (1,556,163.7) = 0.39 Ibs/hr
Run #3:
E= (2.59 x 10°) (64.07) (4.2) (1,556,163.7) = 1.08 Ibs/hr

Format: 05-006
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL SULFUR DIOXIDE EMISSIONS: POUNDS PER HOUR

E = (259 x 10°)(My) (PPM) (Qea) (K)

Where:
E = CO emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, ibs/dscf.
M, = Dry molecular weight (SO, = 64.07).
Q. = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
K= Constant (typicaily 1).
Run #4:
E= (2.59 x 10°% (64.07) (3.3) (1,556,163.7) = 0.85 Ibs/hr
Run #5:°
E= (259 x 10%) (64.07) (2.4) (1,556,163.7) = 0.62 Ibs/hr
Run #6:
E= (259 x 107°) (64.07) (4.3) (1,614,735.8) = 1.15 lbs/hr

Format: 05-006
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL SULFUR DIOXIDE EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10°)(M,)(PPmMy) (Qex)(K)

Where:
E = CO emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dsct.
M, = Dry molecular weight (SO, = 64.07).
Q= Dry volumetric stack gas flow rate
corrected to standard conditions, dsct/hr.
ppmy = Parts per million; dry basis.
= Constant (typically 1).
Run #7.
E= (2.50 x 10%) (64.07) (2.7) (1,665,861.0) = 0.75 Ibs/hr
Run #8:-
E= (258 x 10°) (64.07) (3.0) (1,720,832.5) = 0.86 lbs/hr
Run #9:
E= (2.59 x 10°) (64.07) (2.5) (1,446,125.1) = 0.60 Ibs/hr

Format: 05-006
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" NAME: FRED WEBER

LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

TOTAL SULFUR DIOXIDE EMISSIONS: POUNDS PER HOUR

E = (259 x 10-9)(Md)(ppmd)(osd)(K)

Where:
E= CO emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, |bs,/dscf.
M4 = Dry molecular weight (SO, = 64.07).
Q. = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
K= Constant (typically 1).
Run #10:
E= (2.59 x 10 (64.07) (4.0) (1,703,111.6) = 1.13 lbs/hr
Run #11<
E= (2.59 x 10 (64.07) (6.2) (1,773,126.1) = 1.82 Ibs/hr

Format: 05-006
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

METHANE EMISSIONS - Convert ppm (wet) to ppm (dry)

ppmg = ppm, (_100 )
( 100 - B,, )

Where:
ppm, = Parts per million, dry basis, as carbon.
ppm,, Parts per million, wet basis, as carbon.
B, = Proportion of water vapor, by volume, in the gas stream.
Run #1 = ( 39.4) ( 100 ) = 50.8 ppm,
(100 - 22.43 )
Run #2 = (91.2) (__100 ) = 118.7 ppm,
(100 - 23.17)
Run #3 = (107.8) ( 100 ) = 140.3 ppmy
(100 - 23.17)

Format: 05-007
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NAME: FRED WEBER

LOCATION: ST. LOUIS, MISSOURI

Where:

Run #4 =

Run #5 =

Run #6 =

METHANE EMISSIONS - Convert ppm (wet) to ppm (dry)

ppmg=  ppm, (_100 )
( 100-8B,, )

ppmy = Parts per million, dry basis, as carbon.

ppm, = Parts per million, wet basis, as carbon.

B.. = Proportion of water vapor, by volume, in the gas stream.

ws

(119.3) ( 100 ) = 157.2 ppmy
(100 - 24.10)

(39.8) ( 100 ) = 53.3 ppmy
(100 - 25.38)

(58.8) (__100 ) = 77.9 ppm,
(100 - 24.50 )

Format: 05-007

DATE: September 1-4, 1992
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NAME: FRED WEBER-
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1892

METHANE EMISSIONS - Convert ppm (wet) to ppm (dry)

Where:
ppm, = Parts per million, dry basis, as carbon.
ppm,, = Parts per milion, wet basis, as carbon.
B,, = Proportion of water vapor, by volume, in the gas stream.
Run #7 = (37.9) ( 100 ) = 48.8 ppmy
(100 - 22.32)
Run #8 = (64.2) ( 100 ) = 84.2 ppm,
(100 - 23.72)
Run #9 = (93.5) ( 100 ) = 123.4 ppm,
( 100 - 24.20)

Format: 05-007




56

NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI

METHANE EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10-9)(Md)(ppmd)(osd)(K)

Where:
E = THC as methane emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight (CHy4 = 16.04).

Q.4 = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.

ppmy = Parts per million, dry basis.

K= Constant (typically 1).

Run #1:

E= (2.59 x 109) (16.04) ( 50.8) (1,645,934.7) = 3.47 lbs/hr

Run #2:+

E= (259 x 10‘9) (16.04) (118.7) (1,556,163.7) = 7.67 lbs/hr
Run #3:

E= (259 x 10'9) (16.04) (140.3) (1,556,163.7) = 9.07 ibs/hr

DATE: September 1-4, 1992

Format: 05-008
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI

METHANE EMISSIONS: POUNDS PER HOUR

E = (2.59 x 10°)(M}(PPmy)(Qse)(K)

Where:
= THC as methane emissions rate, lbs/hr.
2.59 x 10®° = Conversion factor, Ibs/dscf.
My = Dry molecular weight (CH4 = 16.04).

Q. = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.

ppm, = Parts per milion, dry basis.

K= Constant (typically 1).

Run #4:

E= (2.59 x 10 (16.04) (157.2) (1,614,735.9) = 10.55 Ibs/hr

Run #5: .

E = (2.59 x 10) (16.04) ( 53.3) (1,665,861.0) = 3.69 Ibs/hr

Run #6:

E= (2.59 x 109) (16.04) ( 77.9) (1,720,832.5) = 5.57 Ibs/hr

DATE: September 1-4, 1992

Format: 05-008
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURL DATE: September 1-4, 1992

METHANE EMISSIONS: POUNDS PER HOUR

E = (259 x 10%) (Mg) (PPM) (Qyy) (K)

Where:
E = THC as methane emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
M, = Dry molecular weight (CH4 = 16.04).
Q,y = Dry volumetric stack gas flow rate
corrected to standard conditions, dscf/hr.
ppmy = Parts per million, dry basis.
K= Constant (typically 1).
Run #7:
E= (2.59 x 109 (16.04) ( 48.8) (1,466,125.1) = 2.97 Ibs/hr
Run #8:-
E= (2.59 x 10°) (16.04) (84.2) (1,703,111.6) = 5.96 Ilbs/hr

Run #89:

E= (2.59 x 10°) (16.04) (123.4) (1,773,126.1) = 9.09 lbs/hr

Format: 05-008
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSQURI DATE: September 1-4, 1992

METHANE
GASEOUS CONCENTRATION CONVERSION TO mg/m*

28.317 2 | 35.3145 ft* I 273°K l mole I 16.04 g | 1,000 mg |_m_g

|

| 1x10°% | ft: I m? |293°K [ 22.4z| mole | g

ppm

|
Where:
ppm = Parts per million, dry basis
1x10® = Conversion form parts per milion
28.317 = Conversion of liters to ft?
35,3145 = Conversion of ft* to m?
273/293°K = Temperature correction to standard conditions
22.42 = Volumetric molar conversion @ 273°K
16.04 g/mole = Molecular weight of poliutant (CH,)
1,000 mg/g = Conversion to milligrams
@,

Run #1:

50.8 1 1 , 28317 ¢ | 35.3145 ft? I 273°K | mole | 16.04 g l 1000 mg I 33.9 r_n:\g’

PPM 1 1x10* l ft? | m? | 293°K | 22.4 ¢ | mole I g l
Run #2:

118.7 _I 1 | 28017 ¢ ‘ 35.3145 ft* l 273°K | mole | 16.04 g | 1000 mg | 9.2 %1

ppm I 1x10° | ft: I m? | 293°K | 224 ¢ I mole | g |
Run #3:

140.3 | 1 | 28317 ¢ I 35.3145 ft* I 273°K | mole | 16.04 g | 1000 mg ] - 936 %c_’[

PPM | ix10° | fte I m? | 293°K | 204 2 | mole I g I

Format: 03-009
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NAME: FRED WEBER

LOCATION: ST. LOUIS, MISSOURI

METHANE

GASEOUS CONCENTRATION CONVERSION TO mg/m?®

DATE: September 1-4, 1992

opm | 1 , 28317 2 I 353145 112 l 273"K| mole I 16.04 g I 1,000 mg |_m
m!

| 1x10°® | ft* ‘ m’ | 293°K I 224 ¢ | mole | g |

Where:
ppm = Parts per million, dry basis
1x10® = Conversion form parts per million
28.317 = Conversion of liters to ft?
35,3145 = Conversion of ft* to m?
273/293°K = Temperature correction to standard conditions
22.42 = Volumetric molar conversion @ 273°K
16.04 g/mole = Molecular weight of pollutant (CH,)
1,000 mg/g = Conversion to milligrams

Run #4:

1572 I 1 | 28317 2 | 35.3145 ft | 273°K | mole | 16.04 g ‘ 1000 mg | 104.9n%g

Ppm | 1x10° I ft: | m? | 293°K I 224 2 I mole | g I
Run #5:

53.5 | 1 | 28.317 2 | 35.3145 ft* | 273°K ] mole I 16.04 g f 1000 mg ] 256 %1

ppm | 1x10% I fts | m* | 293°K | 224 2 | mole I g |
Run #86:

779 | 1 l 28.317 ¢ l 35.3145 ft* | 273°K| mole I 1s.o4g| 1000 mg | - 520 %:_

ppm ] 1x10° ] fts l m? l 293°K l 2242 ] mole l g ]

Format: 03-009
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI DATE: September 1-4, 1992

METHANE
GASEOUS CONCENTRATION CONVERSION TO mg/m?

ppm | 1 I 28.317 2 | 35.3145 #* | 273°K| mole | 16.04 g | 1,000 mg ‘ _mg
]mo-’ | fts | m’ |293=K I 22.42| mole | g I m
Where:
ppm = Parts per million, dry basis
1x10® = Conversion form parts per million
28.317 = Conversion of liters to ft?
35,3145 = Conversion of ft* to m?
273/293°K = Temperature correction to standard conditions
22.42 = Volumetric molar conversion @ 273°K
16.04 g/mole = Molecular weight of pollutant (CH,)
1,000 mg/g = Conversion to milligrams

Run #7:

88 [ 1 l 28.317 ¢ | 35.3145 ft* I 273°K| mole I 16.04g| 1000 mg l 326 _mn_1g

ppm I 1x10° I fte I m? ’ 293°K | 22.4 2 | mole I g l
Run #8:

84.2 J 1 | 28317 ¢ I 35.3145 f2 | 273°K| mole I 16.04g| 1000 mg I - 562 mr?.g

ppm l 1x10° | ft? | m? | 293°K | 22.4 ¢ | mole | g l
Run #9:

123.4 l 1 | 28.317 2 I 35.3145 ft* I 273°Kl mole | 16.04 g | 1000 mg I 823 man

pPmM ' 1x10° I ftr l m? | 293°K | 22.42] mole ] g ]

Format: 03-009




V. CALCULATIONS

B. Particulate — Condensibles
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI

DATE: September 1-4, 1992
SOURCE: RM 5/202

SUMMARY OF TEST DATA
‘ Run #1 Run #2 Run #3
09-01-92 09-02-92 09-02-92
SAMPLING TRAIN DATA Start 12:10 11:01 15:16
Finish 13:17 14:00 15:26
1. Sampling time, minutes ] 60.0 60.0 10.0
2. Sampling nozzle diameter, in. Dp .2500 .2500 .2500
3. Sampling nozzle cross-sect. area, ft2 A, .000340 .000340 .000340
4. Isokinetic variation I 97.5 98.8 81.4
5. Sample gas volume - meter cond., cf. i 41,297 38.925 4.566
6. Average meter temperature, °R T, 564 553 554
7. Avg. orifice pressure drop, in. H,0 AH 1.42 1.20 0.81
8. Total particulate collected, mg. M, 17.10 7.10 5.50
VELOCITY TRAVERSE DATA
9. Stack area, ft. A 14.08 14.08 14.08
10. Absolute stack gas pressure, in. Hg. P, 30.16 30.09 30.09
11. Barometric pressure, in. Mg. P 30.16 30.09 30.09
12. Avg. absolute stack temperature, R° T, 638 632 603
13. Average vvel. head, (C, = .84) vdp 0.79 0.75 0.60
14. Average stack gas velocity, ft./sec. v, 50.18 47.56 36.81
STACK MOISTURE CONTENT
15. Total water collected by train, mt. o 238.00 237.50 22.00
16. Moisture in stack gas, % wa 22.43 2317 18.71
EMISSION DATA
17. Stack gas flow rate, dscf/hr. (000's) Q.. 1645 1556 1335
18. Stack gas fiow rate, cfm acfm 42392 40179 31097
19. Particulate concentration, gr/dscf C, 0.0068 0.0029 0.0195
20. Particulate concentration, Ib/hr E 1.60 0.64 3.72
21. Particulate concentration, Ib/mBtu E' 0.00000 0.00000 0.00000
ORSAT DATA
22. Percent CO, by volume Co, 7.30 7.00 7.00
23. Percent O, by volume 0O, 12.20 12.70 12.70
24. Percent CO by volume CO .00 .00 .00
25. Percent N, by volume N, 80.50 80.30 80.30

Format: summryR3/19-000
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202
DRY GAS VOLUME
Vs ) =

AH AH
Ppar+ . Poas *
v, Tm} 136 | _ 1764 B _yy_ 13.6
Th Py €. Hg T
Where:

Vmeay = Dry gas volume through meter at standard conditions, ft°.

V., = Dry gas volume measured by meter, ft*.

P.., = Barometric pressure at orifice meter, in. Hg.

P,s = Standard absolute pressure, (29.92 in. Hg.).

T _ = Absolute temperature at meter, °R.

T,s = Standard absolute temperature, (528°R).

AH = Avg. pressure drop across orifice meter, in. H,0.

Y = Dry gas meter calibration factor.

13.6 = Inches of water per Hg.

Run #1:
30.16. + 1 ;‘g
Vi - (17.64)(0.991) (41.297) g | - 98799 dscf
Run #2:
) 30.0&%2_
Vi - (17.64) (0.991) (38.925) oo | - 37134 dsof
Run #3:
| 30,09 + ‘1’;:;
Vinng - (17.64)(0.991) (4.566) | - 404 dsct

Format: dgmP/13-001




64

NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING

Particulate Concentration: Cg 'gr/dscf

c, - [0.0154 9’] [ M, }
m Vm(m)

Where:
C; = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, gr/dscf.
M, = Total amount of particuiate matter coilected, mg.
Vs a) Dry gas volume through meter at standard conditions, cu. ft. -
Run #1:
C, - |0.0154 —9’-} 17-10} - 0.0068 grfdscf
y [ mg| 38739 orf
Run #2:
: 7.10
. C, - [0.0154 & : - 0.0029 gr/dscf
) [ mg] {37.134] or
Run #3:
. 5.50
C, - |0.0154 & - 0.0195 gr/dsct
: [ mg] [4.344 o

Format: csR3/03-004
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NAME: FRED WEBER DATE: September 1-4, 1892
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

Organic Condensible Particulate

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING

c, - [0.0154 l} &}
mg Vin(std)

Where:
C; = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, gr/dscf.
M, = Total amount of particulate matter collected, mg.
Vmsg = Dry gas volume through meter at standard conditions, cu. ft.
Run #1:
' 29.90 :
c, - [0.0154 & - 0.0119 gr/dscf
, [ mg] [SB.TSQJ orf
Run #2:
. c. - |o.0154 _QL] 27.50 | 0.0114 gr/dsct
mg 37.134
Run #3:
c, - [0.0154 —9'_] [M] - 0.1340 gr/dscf
mg 4.344

Format: csR3/03-004
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

Inorganic Condensible Particulate
TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING

c, - [0_0154_9[.J M
mg Vst

Where:

C, = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, gr/dscf.

M, = Total amount of particulate matter collected, mg.

V(s q) Dry gas volume through meter at standard conditions, cu. ft.

. Run #1:
|
¢ . lootse 9 7.3 } - 0.0029 gr/dsct
* { mg] [38.739 orf
Run #2;
c. - (00154 9 96 | _ 00040 gr/dsct
. . [ mg [37.134 ar/
Run #3:
c. - l|o.0154 9’] 90 | . 0.0319 gr/dscf
) [ mg [4.344 orl

Format: csR3/03-004
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NAME: FRED WEBER DATE: September 1-4, 1992

LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202
DRY MOLECULAR WEIGHT
M, - 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%CO + %N,)
Where:
M, = Dry molecular weight, [b/ibo-mole. _
%C0O, = Percent carbon dioxide by volume, dry basis.
%0, = Percent oxygen by volume, dry basis.
%N, = Percent nitrogen by volume, dry basis.
%C0O = Percent carbon monoxide by volume, dry basis.
0.264 = Ratio of O, to N, in air, v/v.
0.28 = Molecular weight of N, or CO, divided by 100.
0.32 = Molecular weight of O, divided by 100.
0.44 = Molecular weight of CO, divided by 100.
Run #1:
M, - 0.44 (7.30%) + 0.32 (12.20%) + 0.28 (0.00% + 80.50%) - 29.66 — 2
Ib"mole
Run #2:
My 2 0.44 (7.00%) + 0.32 (12.70%) + 0.28 (0.00% + 80.30%) - 29.63 L
Ib "mole
Run #3:
My - 0.44 (7.00%) + 0.32 (12.70%) + 028 (0.00% + 80.30%) - 29.63 — b |
“mole

Format: mdR3/13-002
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202
WATER VAPOR CONDENSED
Py R T |

(std)
Vee, = [Ve - V] [m- - 0.04707 [V, - V|]

R T
Vg, = [Wi - W|] {ﬁ.—é"-@— - 0.04715 [W, - W|]
w o (std) |

Where:

0.04707 = Conversion factor, ft*/ml.
0.04715 = Conversion factor, ft*/g.
Vwe,, = Volume of water vapor condensed (std. cond.), mi.
Vwsg,, = Volume of water vapor collected in silica gel (standard conditions), mi.
V.-V, = Final volume of impinger contents less initial volume, ml.
W.,- W, = Final weight of silica gel less initial weight, g.
P, = Density of water, 0.002201 ib/ml.
R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb-mole)(°R).
M, Molecular weight of water vapor, 18.0 Ib/Ib-mole.
T,y = Absolute temperature at standard conditions, 528°R.
P.4 = Absolute pressure at standard conditions, 29.92 inches Hg.

Run t:
Vwcm - (0.04707) (238.0) - 11.2 cukt
Vwo.u - (0.04715) (.0) - 0.0 cuft
Run 2:
Vmw - (0.04707) (235.0) - 11.1 cuft
ngm - (0.04715) (2.5) - 0.1 cu.ft
Run 3:

Ve, - (0.04707) (220) - 1.0 cutt

Ving,, = (0.04715) (.0) - 0.0 cuft

Format: vaporR3/24-001




69

NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

MOISTURE CONTENT OF STACK GASES

Where:
B, = Proportion of water vapor, by volume, in the gas stream.
V.= Dry gas volume measured by dry gas meter, dcf.
Vwe,y = Volume of water vapor condensed, corrected to standard conditioné, scf.

Vwsg,, = Volume of water vapor collected in silica gel corrected to std. cond., scf.

Run 1:
1.2 + 00
] 100 - 22.43%
Be [11.2 . 00 + 38739 ’
Run 2:
B, - |— -1 + 01 x 100 - 23.17%
111 + 0.1 + 37.134
Run 3:

B 1.0 + 0.0
ws -
1.0 + 0.0 + 4344

] x 100 - 18.71%

Format: bwsR3/19-001
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NAME: FRED WEBER DATE: September 1-4, 1992

LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

MOLECULAR WEIGHT OF STACK GASES

M, - M,(1-B8,)+18(B,,)

Where:
M, = Molecular weight of stack gas, wet basis (Ib./Ib.-mole).
M, = Molecular weight of stack gas, dry basis (Ib./Ib.-mole).
Run #1:
M, - 2966 (1 - 22.43) +~ 18 (22.43) - 27.04 (Ib./lb.-mole)
Run #2: :
M, - 29.63 (1 - 23.17) + 18 (23.17) - 26.94 (Ib./lb.-mole)
Run #1:

M, - 2963 (1 -18.71) - 18 (18.71) - 27.45 (Ib./lb.-mole)

-

Format: msR3/19-002
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

STACK GAS VELOCITY

Ts(avg)

V, - K, C, [VAP]avg T

Where:
V, = Average velocity of gas stream in stack, ft/sec.
K, = 85.49 ft/sec [(g/g'mole) - (mm Hg)/(°K)(mm H,0]*
C, = Pitot tube coefficient, dimensionless.
AP = Velocity head of stack gas, in. H,0.
P.er = Barometric pressure at measurement site, in. Hg.
P, = Stack static pressure, in. Hg.
P, = Absolute stack gas pressure, in. Hg. = P, + P,
P.q = Standard absolute pressure, 29.92 in. Hg.
= Stack temperature, °F.
T, = Absolute stack temperature, °R. = 460 + .
M, = Molecular weight of stack gas, wet basis, Ib/lb'mole.
Run #1:
638
V - (85.49) (.84) (0.79 - 50.18 fi/sec
( ) (84) (0.79) \J (30.16)(27.04) fi
Run #2:°
632
V - (85.49) (.84) (0.75 - 47.56 fifsec
( ) (84) (0.75) \j (30.09)(26.94) ﬂl
Run #3:
603
V - (85.49) (.84) (0.60 - 36.81 fi/sec
( ) (:84) (0.60) \J (30.09)(27.45) L

Format; vsR3/19-003
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

STACK GAS FLOW RATE

Q, - 3600[1-ch]VsA[T""‘[P’}

Where:

Qgqg = Dry volumetric stack gas flow rate corrected to
standard conditions (dsct/hr).

A = Cross sectional area of stack (ft?).
3600 = Conversion factor (sec/hr).
Tstk = Absolute stack temperature (°R).
Tstg = Standard absolute temperature (528°R).
Phar = Barometric pressure at measurement site {in. Hg.).

Pg = Stack static pressure (in. Hg.).

Pg = Absolute stack gas pressure (in. HQ.) = Ppgr + Pg
Pstg = Standard absolute pressure (29.92 in. Hg.).

Run #1
Q,, - 3600 (1-.2243) (50.18) (14.08) 528] 3015] - 1,6459347 95¢
| 29.92 hr
Run #2
) 528 ][ 30.09 dsci
Q. - 3600 (1-.2317) (47.56) (14.08 15
y ( ) (47.56) ( )[632] 29_92} 56,163.7 9

528 1 [ 30.09 dscf
Q. - 3600 (1-.1871) (36.81) (14.08 - 1,335627.4 =2
= ( ) ( ) ) leoa} [29.92} e S

Format: gR3/19-004




73

NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

EMISSIONS RATE FROM STACK

(C.) (Q,)

0.0000 Ib/h
7,000 gr/lb fhr

Where:
E = Emissions rate, Ibs/hr.
C, = Concentration of particulate matter in stack gas, dry bésis, corrected to
standard conditions, gr/dscf.
Q. = Dry volumetric stack gas flow rate corrected to standard conditions, dscf/hr.
Run #1:
E - (0.006€8) (1,645.934.7)] - 160 Ibs/hr
7,000
Run #2. -
E - (0.0029) (1,556,163.7)| _ 0.64 Ibs/hr
7,000
Run #3:

E . [ (0.0195) (1335627.4)] _ 375 [bs/hr
7,000

Format: csR3/05-005
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

Organic Condensible Particulate

EMISSIONS RATE FROM STACK

() (ou)] ]
7,000 gr/b 0.0000 Ibfhr

Where:
E = Emissions rate, Ibs/hr.
C, = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, gr/dscf.
Q, = Dry volumetric stack gas flow rate corrected to standard conditions, dscf/hr.
Run #1:
E - (0.0119) (1.645,934.7)] - 280 Ibs/hr
7,000
Run #2:°
E - (0.0114) (1,556,163.7)| _ 253 Ibsfhr
7,000
Run #3:

£ . [(0.1340) (1.335.627.4)1 . 2557 Ibsfhr
7,000

Format: csR3/05-005
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

Inorganic Condensible Particulate

EMISSIONS RATE FROM STACK

(Cy) (Qu)
W] - 0.0000 Ib/hr

Where:
E = Emissions rate, Ibs/hr.
C, = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, gr/dscf.
Q,, = Dry volumetric stack gas flow rate corrected to standard conditions, dscf/hr.
Run #1:
E - (0.0029) (1,645,934.7) | _ 0.68 Ibs/hr
7,000
Run #2: -
E - (0.0040) (1,556,163.7)] - 0.89 Ibsfhr
7,000
Run #3:

E. [m-oaw) (1.335-627-4>] - 6.09 Ibs/hr
7,000

Format: csR3/05-005
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NAME: FRED WEBER ' , DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 5/202

ISOKINETIC VARIATION
(0.002669) (V,, + (V/T,) (Poar + AH/13.6)

| -100 T
s 60 8 V, P, A
Where:
= Percent isokinetic sampiing.
100 = Conversion to percent.
T, = Absolute average stack gas temperature, °R.
0.002669 = Conversion factor, Hg - ft*/ml - °R.
V,, = Total volume of liquid collected in impingers and silica gel, mi.
T, = Absolute average dry gas meter temperature, °R.
P, = Barometric pressure at sampling site, in. Hg.
AH = Average pressure differential across the orifice meter, in. H,0.
13.6 = Specific gravity of mercury.
60 = Conversion seconds to minutes.
e = Total sampling time, minutes.
V, = Stack gas velocity, ft/sec.
P, = Absolute stack gas pressure, in. Hg.
A,1 = Cross sectional area of nozzle, ft2.
Run #1:
(0.002669) (238.00) - 1:257 (30 16 «+ } :éJ
I - (100) (638) - 97.5%
60 (60.0) (50.18) (30.16) (.000340)
Run #2:
(0.002669) (237.50) + 22325 [30 09+ 122 }
I - (100) (632) - 98.8%
60 (60.0) (47.56) (30.09) (.000340)
Run #3:
(0.002669) (22.00) 4555i6 [30 09 + ‘1’ 38;}
| - (100) (603) | = 81.4%

60 (10.0) (36.81) (30.09) (.000340)

Format: iR3/03-001




V. CALCULATIONS

C. Formaldehyde
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE
SUMMARY OF TEST DATA

\ Run #1 Run #2 Run #3
09-03-92 09-03-02 09-03-92

SAMPLUING TRAIN DATA Start 06:42 08:37 10:32

Finish 08:05 09:59 11:53

1. Sampling time, minutes 0 - 75.0 75.0 75.0
2. Sampling nozzle diameter, in. On .2500 .2500 .2500
3. Sampling nozzle cross-sect. area, #2 An .000340 .000340 .000340
4. Isokinetlc variation | 100.9 105.9 100.8
5. Sample gas volume - meter cond., cf. V. 51.115 55.920 55.461
6. Average meter temperature, °R T 549 555 559
7. Avg. orifice pressure drop, in. H,O AH 1.40 1.56 1.62
8. Total formaldehyde collected, mg. M, .69 46 54

VELOCITY TRAVERSE DATA

9. Stack area, ft.? A 14.08 14.08 14.08
10. Absolute stack gas pressure, in. Hg. P, 30.09 30.09 30.09
11. Barometric pressure, in. Hg. Poar 30.09 30.09 30.09
12. Avg. absolute stack temperature, R® T, 637 643 645
13. Average vvel. head, (C, = .84) vdp 0.79 0.83 0.85
14. Average stack gas velocity, ft./sec. v, 50.35 53.34 54.62
STACK MOISTURE CONTENT
15. Total water collected by train, ml. V., 332.50 385.00 360.00
16. Moisture in stack gas, % B.. 2410 25.30 24.50
- EMISSION DATA
17. Stack gas flow rate, dscf/hr. (000's) Q,4 1614 1665 1720
18. Stack gas flow rate, cfm acfm 42536 45062 46143
19. Formaldehyde concentration, gr/dsct C, 0.0002 0.0001 0.0002
20. Formaldehyde concentration, Ib/hr E 0.05 0.02 0.05
ORSAT DATA
21. Percent CO, by volume CO, 7.70 7.20 7.20
22. Percent O, by volume 0, 11.80 11.90 11.50
23. Percent CO by volume CO | 00 .00 .00
24, Percent N, by volume N, 80.50 80.80 81.30

Format: summryR3
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NAME: FRED WEBER
LOCATION: ST. LOUIS, MISSOURI

DRY GAS VOLUME

Vm (std) =

P+ AH
v { T(std)] bar’ 13,6
m

°R
- 17.64
T

P o €. Hg

m

DATE: September 1-4, 1992
SOURCE: FORMALDEHYDE

AH
13.6
m T

m

Poar +
YV

Voeg) = Dry gas volume through meter at standard conditions, ft*.

Absolute temperature at meter, °R.

Dry gas meter calibration factor.
Inches of water per Hg.

1.40
30.09 +
13.6

Vi - (17.64)(0.991) (81.118) | —— -

Run #2:
[ 1.56 |
30.09
"136

Vg = (17.64)(0.991)(85.920) | —_12% | -

Run #3: A 5 ]
1.6
30.09 +
136

- (17.64)(0.991) (65.461) | —==——| -

vm(m)

Dry gas volume measured by meter, ft°.
Barometric pressure at orifice meter, in. Hg.
= Standard absolute pressure, (29.92 in. Hg.).

Standard absolute temperature, (528°R).
Avg. pressure drop across orifice meter, in. H0.

43.142 dscf

53.201 dscf

52.395 dscf

Format: dgmP/13-001
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NAME: FRED WEBER DATE: September 1-4, 1992

LOCATION: ST. LOUIS, MISSOURI

Emissions of Formaldehyde: PPM (PARTS PER MILLION)

SOURCE: FORMALDEHYDE

E= Cs | g | moL | 2242 |2e3°k| #* |1000000

| 1000mg | 3003g | MoL |273°k | 28317 |

Where:

Cg = Concentration of formaldehyde in mg/dscf.
1000 mg/g = Conversion to grams.
30.03 g/MOL = Molar conversion for formaldehyde.
22.4 ¢/MOL = Volumetric molar conversion @ 273°K.

293°K/273°K = Temperature correction to standard conditions.

28.317/ft* = Conversion to liters.
1,000,000 = Conversion to parts per million.

Run #1:

o69mg | o | wmoL |224¢] 208°« | & |1000000 =0.4ppm

49.142 dscf | 1,000 mg | 30.03g | MoL | 273°k | 28.317 |

Run #2:

o46mg | g | MoL | 2242 2030k | #+ |1000000 =0.2ppm
53.201 dscf | 1,000mg | 3003g | MOL | 273°K | 28.317 |
Run #3:

0.54 mg I g I MOL | 22.4 ¢ | 203°K ' ft? |1,000,000 = 0.3 ppm

52.395 dscf | 1,000mg | 30.03g | MOL | 273°k | 28.317 |

Format: 05-007
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING

Formaldehyde Concentration: C;-gr/dscf

c, - [0.0154 _QL} MnJ
mg Vingsta)

Where:

O
[

Concentration of formaldehyde in stack gas, dry basis, corrected to standard
conditions, gr/dscf.

M = 'Total amount of formaldehyde collected, mg.

Vimea)y = Dry gas volume through meter at standard conditions, cu. ft.

Run #1;
. o 69 | _ 0.0002 gr/dsct
c, [0.0154 mg] [49_142] 0002 gr/ds
Run #2:
. ' - lo.0154 9O 45| | 00001 gridsct
C, [0 01 mg] [53.201} 0 gr/ds
Run #3:
C. - |0.0154 & 54 ] - 0.0002 gr/dscf
y [ mg] 52,395 orf

Format: csR3/03-004
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE. FORMALDEHYDE

FORMALDEHYDE
CONVERSION TO mg/m?

Cmg/m* = (C.gr/dsch ( 35-3:nf:° )( 0.0T504 ar )

Where:
C,mg/m? = Concentration as milligrams per cubic meter
C,gr/dscf = Concentration as grains per cubic foot
35.31 = Conversion of ft*> to m?
0.0154 = Conversion from grains to milligrams
Run #1:
C,mg/m?® = (0.0002 (M)(_mg___) -
a/ ( ) o 0.0154 r 0.46
Run #2:
C,mg/m? = (0.0001 (35‘ 14 )(_mg___) =
o/ ( ) m? 0.0154 gr 0.23
Run #3:

Cmg/m* = (o.oooz)(35-3r;f” I e | - o

Format: 03-009
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NAME: FRED WEBER

LOCATION: ST.

82

DATE: September 1-4, 1992
LOUIS, MISSOURI SOURCE: FORMALDEHYDE

DRY MOLECULAR WEIGHT

M, - 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%CO + %N,)

Where:
M, = Dry molecular weight, Ib/lb mole.
%CO, = Percent carbon dioxide by volume, dry basis.
%0, = Percent oxygen by volume, dry basis.
%N, = Percent nitrogen by volume, dry basis.
%CO = Percent carbon monoxide by volume, dry basis.
0.264 = Ratio of O, to N, in air, v/v.
0.28 = Molecular weight of N, or CO, divided by 100.
0.32 = Molecular weight of O, divided by 100.
0.44 = Molecular weight of CO, divided by 100.
Run #1:
M, - 0.44 (7.70%) + 0.32 (11.80%) + 0.28 (0.00% + 80.50%) - 20.70 — 2
. Ib-mole
Run #2:
M, » 0.44 (7.20%) + 0.32 (11.90%) + 0.28 (0.00% + 80.90%) - 29.63 — >
Ib "mole
Run #3:
M, - 0.44 (7.20%) + 032 (11.50%) + 0.28 (0.00% ~ 81.30%) - 2961 — Ib |
“mole

Format: mdR3/13-002
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE

WATER VAPOR CONDENSED

Py B Tigy |

VWCM = [Vf = V|] [ M P
w  (std) |

- 0.04707 [V, - V|]
R Tigg |

- 0.04715 [W, - W]
My Pl |

ani = [W! - WI] [

0.04707 = Conversion factor, ft*/ml.
0.04715 = Conversion factor, ft* /g.
Vwec,, = Volume of water vapor condensed (std. cond.), ml.
Vwsg,, = Volume of water vapor collected in silica gel (standard conditions), ml.
V, - V. = Final volume of impinger contents less initial volume, ml.
W, - W, = Final weight of silica gel less initial weight, g.
P, = Density of water, 0.002201 Ib/ml.
= |deal gas constant, 21.85 in.Hg. (cu.ft./Ib-mole)(°R).
M, = Molecular weight of water vapor, 18.0 lb/lb-mole.
Tqe = Absolute temperature at standard conditions, 528°R.

P,y = Absolute pressure at standard conditions, 28.92 inches Hg.
Run 1: |
Vie,, = (0.04707) (328.0) - 15.4 cu.ft
Visg = (0.04715) (4.5) - 0.2 cuft
Run 2:
Ve, = (0.04707) (385.0) - 18.1 cuft
Visg,, = (0-04715) (.0) - 0.0 cu.ft
Run 3.

V,. - (0.04707) (358.0) - 16.9 cuft
]
Vg, = (0.04715) (20) - 0.1 cuft

Format: vaporR3/24-001
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE

MOISTURE CONTENT OF STACK GASES

Where:
B,. = Proportion of water vapor, by volume, in the gas stream.
V_ = Dry gas volume measured by dry gas meter, dcf.
Vwc,, = Volume of water vapor condensed, corrected to standard conditions, scf.

Vwsg,, = Volume of water vapor collected in silica gel corrected to std. cond., scf.

Run 1:
154 + 0.2
B, - 100 - 24.10%
w l15.4 ~ 02+ 49.142} . ' ’
Run 2:
B, - |21 + 00 x 100 - 25.39%
18.1 + 0.0 + 53.201 |
Run 3:

16.9 + 0.1
B,, - 100 - 24.50%
w [16.9 + 0.1 + 52.395] ) ’

Format: bwsR3/19-001
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE

MOLECULAR WEIGHT OF STACK GASES

My, = My (1-By)+18(By)

Where:
M, = Molecuiar weight of stack gas, wet basis (Ib./Ib.-mole}).
M, = Molecular weight of stack gas, dry basis (Ib. /Ib.-mole).
Run #1:
M, - 29.70 (1 - 24.10) + 18 (24.10) - 26.88 (Ib./lb.-mole)
Run #2: .
M, - 2963 (1 -25.39) + 18 (25.39) - 26.68 (Ib./Ib.-mole)
Run #1:

. M, - 2961 (1 - 2450) + 18 (24.50) - 26.77 (lb./Ib.-mole)

Format: msR3/19-002




86

NAME: FRED WEBER DATE: Sebtember 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE
STACK GAS VELOCITY

T,(avg)

V, - K, C, [/AP] avg

PS MS

Where:
V, = Average velocity of gas stream in stack, ft/sec.
K,= 85.49 ft/sec [(g/g'mole) - (mm Hg)/(°K)(mm H,0]*
C, = Pitot tube coefficient, dimensionless.
AP = Velocity head of stack gas, in. H,O.
P.or = Barometric pressure at measurement site, in. Hg.
P, = Stack static pressure, in. Hg.
P, = Absolute stack gas pressure, in. Hg. = Py, + Py
P, = Standard absolute pressure, 29.92 in. Hg.
t, = Stack temperature, °F.
. = Absolute stack temperature, °R. = 460 + t,.
.= Molecular weight of stack gas, wet basis, [b/Ib'mole.
Run #1:
637
V - (85.49) (.84) (0.79 - 50.35 fifsec
- (85.49) (.84) (0.79) J (30.09)(26.88) fif
Run #2:*
643
V - (85.49) (.84) (0.83 - 53.34 fi/sec
( ) (84) (0.89) \] (30.09)(26.68) "
Run #3:
645
V - (85.49) (.84) (0.85 - 54,62 fi/sec
(85.49) (.84) (0.85) \] (30.09)(26.77) ft/

Format: vsR3/19-003




NAME: FR
LOCATION

A = Cross sectional area of stack (ft2).

Tstk = Absolute stack temperature (°R).
Tstg = Standard absolute temperature (528°R).
Pphar = Barometric pressure at measurement site (in. Hg.).

Pg = Absolute stack gas pressure (in. Hg.) = Ppg, + Pg
Pstg = Standard absolute pressure (29.92 in. Hg.).

Run #1:;

Q,q

Run #2:

-

Qeq

Run #3:

87

ED WEBER DATE: September 1-4, 1892
: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE

STACK GAS FLOW RATE

Qq - 3600 [1-B,]V, A“ﬂH:’J
stk st

= Dry volumetric stack gas flow rate corrected to
standard conditions (dscf/hr).

= Conversion factor (sec/hr).

= Stack static pressure (in. Hg.).

528 ] [ 30.09 dscf
-3 -.2410) (50.35) (14.08 - 1,614,735.9 &<
600 (1 ) (50.35) (14.08) {637] [29.92] 147369 <5

528 | [ 30.09 dsct
- 3600 (1-.2539) (53.34) (14.08 - 1,665,861.0 —
( ) ) )[643”29.92J hr

528 | | 30.09 dscf
- 3600 (1-.2450) (54.62) (14.08 - 1,720,8325 ——
( ) ( ) ){645”29.92J hr

Format: gR3/19-004
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE

EMISSIONS RATE FROM STACK

(C2) (o,d)} ]
7000 gr/lb 0.0000 Ib/hr

Where:
E = Emissions rate, Ibs/hr.
C3 = Concentration of formaldehyde in stack gas, dry basis, corrected to
standard conditions, gr/dscf.
Qy = Dry volumetric stack gas flow rate corrected to standard conditions, dscf/hr.
Run #1: .
E - (0.0002) (1,614,7359)| _ 0.05 Ibs/hr
7,000 '
Run #2:+
E - (0.0001) (1,665.861.0)] - 0.02 Ibs/hr
7,000
Run #3:

E. [(o.oooz) (1,720.332.5)} - 005 Ibsfhr
7,000

Format: csR3/05-005




89

NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE

ISOKINETIC VARIATION

(0.002669) (V. + (V/Tp) (Poes + AH/13.6)

| =100 T
* 60 6 V, P, A,

Where:
I = Percent isokinetic sampling.
100 = Conversion to percent.
T, = Absolute average stack gas temperature, °R.
0.002669 = Conversion factor, Hg - ft*/ml - °R.
V.= Total volume of liquid collected in impingers and silica gel, ml.
T, = Absolute average dry gas meter temperature, °R.
P, = Barometric pressure at sampling site, in. Hg.
AH = Average pressure differential across the orifice meter, in. HO.
13.6 = Specific gravity of mercury.
60 = Conversion seconds to minutes.
e = Total sampling time, minutes.
V., = Stack gas velocity, ft/sec.
.‘j P, = Absolute stack gas pressure, in. Hg.
} A, = Cross sectional area of nozzle, ft*.

Run #1:

(0.002669) (332.50) 30.09 ﬁﬁ]
61| . 1009 %

60 (75.0) (50.35) (30.09) (.000340)

51.115 [ 1.40
| - (100) (637) 549

Run #2:

.00266 5. + 0.09 + ——
(0 9) (385.00) 3 136 |

80 (75.0) (53.34) (30.09) (.000340)

55.920 [ 1.56
S - 105.9%

I - (100) (643)

Run #3:

.00 60. 09 + 125
(0.002669) (360.00) + T2 |30.09 + o5

60 (75.0) (54.62) (30.09) (.000340)

55.461 { 1.62

| - (100) (645) } - 100.8%

Format: iR3/09-001




V. CALCULATIONS

D. PAH




NAME: FRED WEBER

LOCATION: ST. LOUIS, MISSOURI

® N e A W oN

1Q.
11.
12,
13.
14.

15.
16.

17.
18.
18.

21.
22,
23,
24.

90

DATE: September 1-4, 1992

SUMMARY OF TEST DATA
‘ Run #1
09-03-92
SAMPLING TRAIN DATA Start 13:14
Finish 14:13
Sampling time, minutes ] 570
Sampling nozzle diameter, in. Dp .2500
Sampling nozzle cross-sect. area, e Ap 000340
Isekinetic variation I 99.3
Sarnple gas volume - meter cond., cf. ' 35.659
Average meter temperature, °R R 563
Avq. orifice pressure drop, in. H,0 AH 1.08
Total PAH collected, mg. M, .00
VELOCITY TRAVERSE DATA
Stack area, ft.? A 14.08
Absolute stack gas pressure, in. Hg. P, 30.09
Barometric pressure, in. Hg. P -30.09
Avg. absolute stack temperature, R® T, 645
Average vvel. head, (C, = .84) vdp 0.71
Average stack gas veloclty, ft. /sec. V, 45.51
STACK MOISTURE CONTENT
Total water collected by train, ml. V., 204.00
Moisture in stack gas, % B.. 22.32
. EMISSION DATA

Stack gas flow rate, dscf/hr. {000’s) Q,, 1466
Stack gas flow rate, cfm acfm 38447

PAH concentration, gr/dsct C, 1.03x10”
. PAH concentration, Ib/hr E 0.0216

ORSAT DATA

Percent CO, by volume COo, 7.40
Percent O, by volume 0, 12.20
Percent CO by volume coO .00
Percent N, by volume N, 80.40

SOURCE: PAH TEST

Run #2 Run #3
09-04-92 09-04-92
07:09 12:08
08:50 13:48
90.0 80.0
.2500 2500
000340 000340
95.9 976
60.861 67.008
543 565
1.50 1.67
.00 00
14.08 14.08
30.09 | 30.09
30.09 30.09
640 657
0.83 0.88
53.09 57.10
390.00 425.00
23.72 24.20
1703 1773
44850 48238
7.34x10% 8.35x10°
0.0179 - 0.0212
6.40 6.50
13.20 12.20
.00 00
80.40 81.30

Format: summryR3
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOQURCE: PAH TEST
DRY GAS VOLUME
Ventsta) =
AH - AH
P+ P+
T ° bar
V., (std) 136 | _ 17.64 R YV, 13.6
T P €. Hg T

Veigy = Dry gas volume through meter at standard conditions, ft°.

V., = Dry gas volume measured by meter, ft>.

P.,, = Barometric pressure at orifice meter, in. Hg.

Po = Standard absolute pressure, (28.92 in. Hg.).

T, = Absolute temperature at meter, °R.

Tae = Standard absolute temperature, (528°R).

AH = Avg. pressure drop across orifice meter, in. H,O.

Y = Dry gas meter calibration factor.

13.6 = Inches of water per Hg.

Run #1:
30.09+_‘15L2
Vi - (17.64)(0.991) (35.659) 5 | - 30404 dsc
Run #2:
: .
. 30.09 + :-352
Vg - (17.64)(0.991) (60.861) 5| - 59178 dscf
L J
Run #3: A }
30.09 + :-:g
Ve - (17.64)(0.991) (67.008) 565 6 | . 62638 dscf

Format: dgmP/13-001
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING

PAH Concentration: C‘s gr/dscf

C, - [0.0154 —%] [ M, }
mg Vm(m)

Where:

C, = Concentration of PAH's in stack gas, dry basis, corrected to standard
conditions, gr/dscf.

M, = Total amount of PAH’s collected, mg.

Vmstey = Dry gas volume through meter at standard conditions, cu. ft.

Run #1:
C. - |o01s4 90| [0:22305} 45 404
s [ 54 mg] [ 33.404
Run #2:
C, - |[0.0154 8L | (0:28187/ _ 544 105
mg 59.173
Run #3:
C, - |oo0154 - -—-——0-33951] - 8.35x10°
: [ mg} 62.638 X

Format: csR3/03-004
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST

PAH TEST
CONVERSION TO mg/m?

C,mg/m? = (C,gr/dscf)(M)(—oﬂ—ngG)

Whers:
C.mg/m?* = Concentration as milfigrams per cubic meter
C,gr/dscf = Concentration as grains per cubic foot
35.31 = Conversion of ft* to m?
0.0154 = Conversion from grains to miligrams
O Run #1:
4
) C.mg/m® = (1.03x10% (35-31 R J( mg ) -
g9/ ( A 00154 or 0.236
Run #2:
C.mg/m?® = (7.34x10° (35-31 i )( mg ) -
9/ ( ) m? 0.0154 gr 0.168
Run #3:

c,mg/m?* = (8.35x10° (M)(_mg_) =
a/ { ) oy 0.0154 or 0.191

Format: 03-008
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOULS, MISSOURI SOURCE: PAH TEST

. '

DRY MOLECULAR WEIGHT

M, - 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%CO + %N,)

Where:
M, = Dry molecular weight, Ib/Ib—mole.
%CO, = Percent carbon dioxide by volume, dry basis.
%0, = Percent oxygen by volume, dry basis.
%N, = Percent nitrogen by volume, dry basis.
%CO = Percent carbon monoxide by volume, dry basis.
0.264 = Ratio of O, to N, in air, v/v. :
0.28 = Molecular weight of N, or CO, divided by 100.
0.32 = Molecular weight of O, divided by 100.
. 0.44 = Molecular weight of CO, divided by 100.
)
Run #1:
M, - 0.44 (7.40%) + 0.32 (12.20%) + 0.28 (0.00% + 80.40%) - 29.67 — 2
Ib “mole
Run #2:
My = 0.44 (6.40%) + 0.32 (13.20%) + 0.28 (0.00% + 80.40%) - 29.55 L
Ib “mole
Run #3:
M, - 0.44 (6.50%) + 0.32 (12.20%) + 0.28 (0.00% + 81.30%) - 29.53 D b I
“mole

Format: mdR3/13-002
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NAME: FRED WEBER L DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST

Where;

0.04707
0.04715

VWC
VWSggy

Run 1:

Run 2:

Run 3:

WATER VAPOR CONDENSED

Py B Tip |
Viey, = Vi - V] ["—“"“l - 0.04707 [V, - V|]
Mw P(sﬁ).

My Py |

Vi, = [We - W] [ - 0.04715 [W, - W|]

Conversion factor, ft* /ml.

Conversion factor, ft* /g.

Volume of water vapor condensed (std. cond.), ml.
Volume of water vapor collected in silica gel (standard conditions), mi.
Final volume of impinger contents less initial volume, mi.
Final weight of silica gel less initial weight, g.

Density of water, 0.002201 Ib/ml.

Ideal gas constant, 21.85 in.Hg. (cu.ft./Ib-mole)(°R).
Molecular weight of water vapor, 18.0 Ib/Ib-mole.

Absolute temperature at standard conditions, 528°R.
Absolute pressure at standard conditions, 29.92 inches Hg.

V.. - (0.04707) (204.0) - 9.6 culft
strf
Vesg, = (0.04715) (.0) - 00 cuft

Vi, - (0.04707) (390.0) - 18.4 cuft
Vesg,, - (0.04715) (.0) - 0.0 cult

Vye,, - (0.04707) (425.0) - 20.0 cuft

Vesg,, - (0.04715) (.0) - 0.0 culft

Format: vaporR3/24-001




NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST

MOISTURE CONTENT OF STACK GASES

Whers:
B.. = Proportion of water vapor, by volume, in the gas stream.
V_ = Dry gas volume measured by dry gas meter, dcf.
Vweg, = Volume of water vapor condensed, corrected to standard conditions, scf.

Vwsg,, = Volume of water vapor collected in silica gel corrected to std. cond., scf.

Run 1:

B - [9.6 ?'%.o: (;3.404} x 100 - 22.32%
Run 2:

B - [18.41?"(1).0: %:.173] x 100 - 23.72%
Run 3:

200 + 0.0
B,, - 100 - 24.20%
w = 1200 - 0.0 - ea.sae] 8 ’

Format: bwsR3/19-001
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST

MOLECULAR WEIGHT OF STACK GASES

M, - M,(1-B,)+18(B,)

Where:

M, = Molecular weight of stack gas, wet basis (Ib./Ib.-mole).

M, = Molecular weight of stack gas, dry basis (Ib./Ib.-mole).
R.un #1:

M, - 29.67 (1 - 22.32) + 18 (22.32) - 27.07 (ib./Ib.-mole)
Run #2:

M, - 2955 (1 - 23.72) + 18 {(23.72) - 26.81 (lb./lb.-mole)
Run #1:

. M, - 2953 (1 -24.20) + 18 (24.20) - 26.74 (Ib/Ib.-mole)

Format: msR3/19-002
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOUR! SOURCE: PAH TEST

STACK GAS VELOCITY

T, (av
V, - K, C, [VAaP] avg PS( Mg)
s 8

Where:
V, = Average velocity of gas stream in stack, ft/sec.
K, = 85.49 ft/sec [(g/g'mole) - (mm Hg)/(°K)(mm H,0]*
C, = Pitot tube coefficient, dimensionless.
AP = Velocity head of stack gas, in. H,O.
P, = Barometric pressure at measurement site, in. Hg.
P, = Stack static pressure, in. Hg.
P, = Absolute stack gas pressure, in. Hg. = Py, + P,
P.y = Standard absolute pressure, 29.92 in. Hg.
. t, = Stack temperature, °F.
T, = Absolute stack temperature, °R. = 460 + t,.
M, = Molecular weight of stack gas, wet basis, Ib/lb'mole.

Run #1:

V- (85.49) (84) 07) \j(so.ogf(g'r. 57 - 4551 fisec
Aun #2: °

V - (85.49) (.84) (0.83) \](30.03;?36.31) - 5309 fYsec
Run #3:

V - (85.49) (.84) (0.88) J(so.ogf(zem - 57.10 fysec

Format: vsR3/19-003
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST

STACK GAS FLOW RATE

Q, - 3600 [1-B, ]V, A {Tﬂ‘ [ P,}

Qgqg= Dry volumetric stack gas flow rate corrected to
standard conditions (dscf/hr).
A = Cross sectional area of stack (ft?).

3600 = Conversion factor (sec/hr).
Tstk = Absolute stack temperature (°R).
Tstd = Standard absolute temperature (528°R).
Ppar = Barometric pressure at measurement site (in. Hg.).

Pg = Stack static pressure (in. Hg.).

Pg = Absolute stack gas pressure (in. Hg.) = Ppgr + Pg
Pstg = Standard absolute pressure (29.92 in. Hg.).

Run #1:
528 1[ 30.09 dsct
- 36 - 1,466,125 dst
Q. - 3600 (1-.2232) (4551)(1408)[ st.sz] 125.1 9
Run #2:
Q,, - 3600 (1-.2372) (53.09) (1408)[528”%J - 1,703.111.6 d_;:’_f

Run #3:

528 | [ 30.09 dsct
Q,, - 3600 (1-.2420) (57.10) (14.08 - 1,773,126.1 <
&d ( ) ) ( )[657”29.92] hr

Format: gR3/19-004
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NAME: FRED WEBER DATE: September 1-4, 1992
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST

EMISSIONS RATE FROM STACK

(Cy) (Qy)

0.0000
7,000 gr/Ib Ib/hr

Where:
E = Emissions rate, Ibs/hr.
C, = Concentration of PAH's in stack gas, dry basis, corrected to
standard conditions, gr/dscf.
Q. = Dry volumetric stack gas flow rate corrected to standard conditions, dscf/hr.
Run #1:
E - (1.03x10) (1,466,125.1) | _ 0.0216 Ibs/hr
_ 7,000 :
Run #2:«
34x10°%) (1703111.6)‘
E- | & 703, - 00179 Ibsfhr
[ 7,000 4
Run #3:

-5
E. [(8.35x10 ) (1.773126.1) | _ 0,0212 Ibsfhr
7,000

Format: csR3/05-005
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NAME: FRED WEBER DATE: September 1-4, 1952
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST
ISOKINETIC VARIATION
[ -100 T (0.002669) (V. + (Vi/Trm) (Pear + AH/13.6)
* €60 o V, P, A,
Where:
[ = Percent isokinetic sampling.
100 = Conversion to percent.
T, = Absolute average stack gas temperature, °R.
0. 002669 = Conversion factor, Hg - ft*/mi - °R. '
V.. = Total volume of liquid collected in impingers and silica gel, ml.
T, = Absolute average dry gas meter temperature, °R.
Po,, = Barometric pressure at sampling site, in. Hg.
AH = Average pressure differential across the orifice meter, in. H,O.
13.6 = Specific gravity of mercury.
80 = Conversion seconds to minutes.
e = Total sampling time, minutes.
V, = Stack gas velocity, ft/sec.
P, = Absolute stack gas pressure, in. Hg.
A = Cross sectional area of nozzle, ft*.
Run #1:
(0.002669) (204.00) 355-359 {30 09 + 1:2]
| = (100) (649) - 993 %
60 (57.0) (45.51) (30.09) (.000340)
Run #2:
(0.002669) (390.00) 20861 [ao 09 + 1 352]
| - (100) (640) - 95.9%
60 (90.0) (53.09) (30.09) (.000340)
Run #3:
(0.002669) (425.00) + %8- [30 09 + %}
} - {100) (657) - - 97.8%

60 (90.0) (57.10) (30.09) (.000340)

Format: iR3/09-001




Forim REC#8 Y
1d 2

SAMPLE ANALYTICAL DATA FORM

Company Name f'r%é_ ﬁ WIE K% »Q

ample Location Relative Humidity in Lab < (, %
‘Blank Volume (V,) (209 mt Density of Acetone (p,)_.78 5 7 mg/mli
Date/Time wt. blank ij-_a.g Ruooh Gross wt. 98.8014 g
Date/Time wt. blank 7!29 £:i00 A Gross wt. 8. ¢c8/1F g

Ave. Gross wt. g2 08 1%F g

Tare wt. qQe. o812 g

Weight of blank (m,,) .coo= g

Acetone blank residue concentration {C,) :

(C) = (My) / (Vo) (pa) = (Lovoo03 mMY/9)

Acetone Blank Wt. : W, = C, V., p, = (000003 ) (*5S (. 7¥57 1= (. 0006 g

Run # / Run # <
Acetone rinse volume (V) ' mi HXSO 250 2SS o
Date/Time of wt. 9 (9_8 & oof Grosswt. g 11O, 4128 | 103.3924 cyg G946
Date/Time owaQ/Z‘? oo Grosswt. g| 170, 4)28 | 113 3926 98 69744
Average Grosswt. g | /jo ¢/2 & | r03 3925 7.0 945
. Tarewt. g |((0, F7 2 102.3854 | 98, R9+
: Less Acetone blank wt. (W,) g ., .po0 b Nolse G . 0006
Weight of particulate in acetone rinse (m,) 9 O 50 , 0 Ok5 04 S
Filter Numbers #| 785609495 TS G420 T5649y
Date/Timeofwt.Q[Z?e.'oe/of Gross wt. g L 5881 L 70/2 . 5579
Date/Time of wt. Uzqg v A Gross wt. @ , 55 8/ Vs , 544‘ 7’7
. Average Gross wt. g LSS58/ Lot .5 579
' Tarewt. g| . 5560 7006 5SS
Weight of particulate on filter (m,) g 02/ ., 00D & 0O/
Weight of particulate in acetone rinse (m,) g , 0150 c0b6S o044 <s
Total weight of particulate (m,) al .0/ 7/ ;00’7/ DS 5

NOTE: In no case shouid a blank residue greater than 0.01 mg/g (or 0.001% of the blank weight) be

subtracted from the sample weight.

amarks: P
® /] 1/ ./

Signature of Analyst-(ovyg, SULh

D:\DONNA\FORMS\LAB\SAMPLE.TBL

N o
Signature of Reviewer | 1%\




METHoD'ZOa

133

SLIADL R
.._.Q B o

i.’\"‘.. ﬁ.

Eeonpany wawe: ERETS

WEBER ™

BT T VPP,
) T

Methylene Chloride Extraction for EPA Method 5 (back haif)

. Relative humidity inlab S ©

- Density of Methylene Chloride

o RGAI C
Methylene Chioride ﬁnsa volume - .

¥ 7 volume of Solutlon * -

Date/time of wt /0 & Jicop
Date/time of wt /© /6 .ok

L .3-.

. .Less Methyleno Chloride Blank

WL/partlwlate Methylene Chlcrlde r!nse :

Water evaporation
Date/time of wt. /o/,c 3/00p

Date/time ot wt. y0/le Foo A

¢ T

' -_-f,.:p a&hlééi c
Less H,0O blank wt.
Weight of particulate from water (m__)
" Wt /particulate: Methylene Chioride rinse

Total weight of particutate (m,) "

NOTE:

3285 g/m

. Gross wt
Gross wt.

Avg. Gross wt
Tare wt.

- Gross wt.
Gross wt.

Avg. Gross wt
" Tarewt

o o o o

Q@ O O g 9O O o o

/

6]5:/‘71

B -
N
L T

RUN 1 RUN 2 RUN 3 "

Z9o

Z®°

285 |

‘Yoo

boo

40 "

17). 9600

/68170

(20,3148

17]. 9eo2d 165.1/ 7%

/20.3/ 98

[7]-9%or

/LS. Hlz

/20.3/4 8

{71.9300

165.0895

130.2763

_beoZ

N-1-1-Y-4

000

0291

0275

0378

/33.6402

/38,7227

/258792

/33,6404

/35.7227

/33.6903

1357217

/25, 47?1
/25.47 I

133.4337

/35.7/28

7256700

L0003

N-1-1-F1

t0o3

L0073

0096

0090

,0299

6275

0378

0372

Methylene Chloride used be subtracted from the sample weight.

Remarks:.

04469

0371

In no case should a blank residue 0.02 mg/g or 0.001% of the weight of

Signature of Analyst: (ﬁﬂﬂa ,J/a#

Signature of Reviewer:

\l
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AMERICAN INTERPLEX 8600 Kanis Road

CORPORATION Little Rock, Arkansas 72204-2322
LABORATORIES (501) 224-5060
Ramcon Environmental Corporation (C-488) October 2, 1992

6707 Fletcher Creek Cove
Memphis, TN 38134

ATTN: Mr. Joe Sewell Control No. 10005

Sample Description: Four {(4) impinger solutions received on 9/15/92
P.0. No. 080008; Re: Fred Weber

Results:
. i Sample Identification Volume, ml Formaldehyde, mg
Run 1, BH 763 0.69
Run 2, BH 865 0.46
Run 3, BH 737 0.54
Blank 137 0.029

Method: Graduated Cylinder, EPA 8315

AMERICAN INTERPLEX CORPORATION

sL/td By ,é(@/ﬂ'l, M

Steven Lovell
. Technical Director

[0 Chemistry — Materials Science — Microbiology
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CASE NARRATIVE
TRIANGLE LABORATORIES OF RTP, INC
801 Capitola Drive
Durham, NC 27713
Phone: (919) 544-5729
Fax: (919) 544-5491

DATE: October 13, 1992
CLIENT P.O. NO: 079600
TLI NO: 21899

OBJECTIVE: Analysis of four MM5 samples for semivolatile poly-
aromatic hydrocarbons (PAHS).

METHOD

The MM5 train extraction and analysis were based upon the
guidelines of Method 8270. Prior to sampling, the XAD traps used
were spiked with 100 ug of the surrogate standard terphenyl-d,,.
Prior to extraction, the XAD portions of the samples were spiked
with 100 ug of the surrogate standard pyrene-dlo. These portions
of the MM5 trains were Soxhlet extracted with methylene chloride
for 16 hours. The impinger rinses and condensate portions of the
MM5 train were spiked with 100 ug of anthracene-d,, and extracted
with methylene chloride using a separatory funnel. The semivola-
tile extracts were combined and concentrated to a final volume of
1.0 milliliter and relinquished for analysis by GC/MS.

The six internal standards, 1,4-dichlorobenzene-d4, naphtha-
lene-d,, acenaphthene-4,,, phenanthrene-é%f, perylene-d,, and
chrysene- were added such that the final concentration was 40
ug/milliliter immediately prior to analysis by GC/MS.

The GC/MS analysis conditions are listed below:

GC CONDITIONS: -
Column: J&W DBS5-625, 30m x .32mm X 25u
Program: : 40C hold 3 min, ramp at 8C/min to
230C , ramp at 3C/min to 250C,
ramp at 20C/min to 310 C
Carridr Gas: Helium

MS CONDITIONS:

Instrument: VG TRIO-1, Lab Base data system
Scan: 35-510 amu at ls/scan

Ion Source: 180C

Interface: Capillary 275C
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TRIANGLE LABORATORIES OF RTP, INC. DATE: October 13, 1932
CASE NARRATIVE PROJECT NUMBER: 218399

Enclosed with the case narrative are the client request for
analysis sheet and chain of custody, TLI chain of custody sheets,
wet laboratory extraction information sheets, analyst worksheets,
run logs and tracking forms. All initial and continuing calibra-
tion data is located behind the samples in the back of the data
package.

The data are reported as qQuantitation reports, chromato-
grams, interim reports, and spectra of detected compounds. The
quantitation report header lists the sample and calibration file
names. The client sample name, TLI identification number, dilu-
tion factor, TLI project number, date of report, and analysis
date are also listed in the gquantitation report header. The raw
areas and scan numbers found on the gQuantitation report are from
the interim report. The response factor (RF) is from the contin-
uing calibration. The ISID is the intermal standard identifier.
Those compounds matched to naphthalene-ds, for example, are
flagged with ISID number 14. The amounts for the target com-
pounds are reported in total micrograms (ug). The sample calcu-
lations are listed below in the Sample Calculations section of
the narrative. If the target compound is detected, a code of -'D’
is reported. If the target compound is detected but the amount
is Dbelow the guantitation limit, a code of ‘E’ or estimated is
reported. If the target compound is not detected, a code of ’'ND’
is reported. Amounts reported for target compounds that are not
detected are calculated using an area of 20 counts. °~ Compounds
flagged with the code ‘IS’ are internal standards.

RESULTS

The laboratory blank SBLK 091892 was found to contain the
compound naphthalene at a level below the guantitation limit.
This analyte should not be considered native to the samples
unless detected at levels over five times that found in the
laboratory blank. Naphthalene was found at levels well over five
times the blank in field samples RUN #1, RUN #2, and RUN #3.

The original analyses of the field samples were cbserved to
have numerous problems with failed internal standard and sur-
rogate standards and much non-target analyte interference was
seen. The samples RUN #1, RUN #2, and RUN #3 were reanalyzed at
fivefold dilutions to correct these problems. Only diluted re-
sults are reported for these three samples.

Surrogate standard recoveries ranged from 66.0 to 124.8
percent and are consistent between the samples and laboratory
blank.
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TRIANGLE LABORATORIES OF RTP, INC. DATE: October 13, 1992
. CASE NARRATIVE PROJECT NUMBER: 21899

all internal standard areas meet quality control criteria,
with the exception of perylene-dl2, which is high in all four
field samples. This does not greatly affect data quality as no
compounds were detected which are quantitated against this inter-
nal standard.

SAMPLE CALCULATIONS
Response Factor, RF:

RF = {Area X * Amount Int Std)

{Area Int Std * Amount X)

Amt of analyte (ug)= (area analyte in sample) x (amount IS) x DF

——————— e — AR S A S e A e S N S e S S

(area IS in sample) x (RF)

amount IS = 40 ug

amount analyte in the ccal = 50 ug
ccal = continuing calibration

IS = internal standard

DF = dilution factor

For Triangle Laboratories of RTP, Inc,

Report Preparation Quality Control
W Ce, LA

Selena Armistead Eileen Winchester

Report Preparation Chemist . Report Preparation Chemist
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TRIANGLE LABORATORIES OF RTP, INC.

801 Capitola Drive

Durham, NC 27713 DATA FILE: GK253 SAMPLE ID: RUN 1
Telaphaone: (918) 544-57239 RF FILE: GK245 TLI ID: 59-154-1A-1
DATE: 10713792 DILN FACTOR: 5
TLI PROJ #: 21899 ANALYSIS DATE: 10/11/82
METHHOD 8270 Q@ UANTITATIGON REPORT
HAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
1 1,4-Dichlorobanzene~d4 4111 443 1 I8
14 Naphthalene-d8 15144 815 14 IS
23 Naphthaiene 5732 . 8722 818 14 86.80 D 50
27 2-Methylnapnthalene 5807 8195 717 14 123.78 D 5Q¢
28 Acenaphthense-di0 9508 B8E8 28 18
32 2-Chloronaphthalane 0 L8723 o 28 .48 ND 50
35 Acenaphthylene 197 1,4534 845 2B 2.85 ND 50
37 Acenaphthene 0 .8398 o 28 50 ND 50
45 Fluorene 280 1.0973 945 28 5.36 E 50
47 Phenanthrene-di1Q 21085 1080 47 I3
©__._ 52 Pentachlorophenocl 0  .o888 0 47 2.11 ND 50
53 Phenanthrene 624 .9106 1084 47 . 6.50 E | 50
54 Anthracene 0 . 9489 0 47 .20 ND 50
56 Fluoranthane 79 1.2281 1256 47 .61 E 50
‘ 57 Chrysane-d12 15711 1468 57 I8
! 58 Pyrene _ 0 1.8592 o 57 .15 ND 50
61 Benzo{a)anthracens [v] 1.3838 o 57 .18 ND 50
62 Chrysane 1] 1.3014 0 57 .12 ND 50
64 Perylene-di2 15950 1753 64 13
6§86 Benzo(b)fluoranthene 0 t.2066 0 B4 .21 ND 50
§7 Benzo(k)}fluoranthene 0 1.3984 0 b4 18 ND 50
68 Benzo(a)pyrene 4] 1.0678 0 64 .23 ND 50
87 Benzo(e}pyrena 4] 1.11086 0 64 .23 ND 50
88 Perylene 0 L8602 G 64 .28 ND 5Q
69 Indeno{1,2,3-cd)pyrene 0 .B8444 0 64 .39 ND 50
70 Dibenz({a,h)anthracane [4] . 6837 0 64 .37 ND 50
71 Benzo(g.m i)perylene 0 . 7603 0 64 .33 ND 50
. SURROGATE SUMMARY AREA RF SCAN I8ID AMOUNT CODE % RECOVERY
74 Terphenyl-di4 10083 1.0247 1317 57 124.79 D 124.8
83 Anthracene-di0 2001 . 8455 1088 &7 10G.54 D 100. 8
84 Pyrane-d10 11867 1.4043 1285 &7 107.17 D 107.2
CODES: ND = Not Detected; D = Detected; E = Estimated; I3 = Internal Standard
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0
11-0ct-92 08:10 Triangle Laboratories of RTP, Inc. (919) 544-5729
Sample: RUN #1 1:5 DIL 21899 ! Instrument G
GK255
1007 27? 5635886
#1
1412
623
529
710
e 426
e V7 2 o | %
@80
‘1 eee | 12
\ 1a68
o 5 “’ V7
4
a3 |\ f..um. o7 A2 | 1ase 1793
UL
L S L L LA o

Min 10.9 is.@_____ za.@ | 25.8  3@.@ 35,8 40.0
® @ o
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11-0ct-972 12:05

Name

24

'l. 26
Y
28
29
30
31
32
33
34
35
36
37
38
39

08 : 3K2%5 LAB-BASE QUAHN
. MAT FOR REV Qelta Area P.Flags Scan QM
100 78 96 0 411070 bb 443 152
%7 10 97 -1 1514400 bv 615 136
100 88 9% 1 950780 bb 866 164
100 84 99 -1 2109500 bv 1080 188
160 82 98 0 1577100 bv 14¢8 240
100 86 96 1 1595000 bv 1753 264
0 o o0 0 0 0 112

6 0 0 0 0 0 132

0o 0 o0 0 0 0 99

0o 0 0 0 0 0 152

0O 0 o 0 0 o} 82

0 0 O 0 0 0 185

6 Q9 0 0 0 0 240
Do 0 0 0 0 172

G 0 O 0 0 .0 330
100 83 97 0 900140 vv 1088 188
100 87 98 0 1186700 bb 1285 212
106 82 99 0 1008300 bb 1317 244
96 55 98 0 573230 bv 418 128
94 71 91 1 580690 bb 717 142
0o o o 0 0 , 0 182

o 0 0o o Vﬁbbi‘tr QS e~ 152
=0~ 0 =0 0 0 : 0 —154
54 22 71 -1 27960 vv 945 166
0" 6 O 0 0 0 266
65 28 84 1 62432 bv 1084 178
0 0 o 0 0 0o 178

0 0 0 0 ’ﬁﬁd\ -0-5"‘351 P o 202
¢ a o 0 o wl 0 202

0 0 O 0 0 0 228

o 0 o0 0 0 0 228

0o 0 0 0 0 0 252

0 0 O 0 0 0 252

0 0 0 0 0 0 252

0 o 0 Q 0 0 252

0 0 0 0 0 0 252

o 0 o0 0 0 0 276

0 0 0 0 0 ¢ 278

c o @ 0 0 0 276

1,4-Dichlorobenzene~d4
Naphthalane~-d8
Acenaphthense-dl0
Phenanthrene-diQ
Chrysens-dl2
Perylene-dl2
Z-Fluoreophenol
2=-Chlorophenol—-d4
Phenol-dS
1,2-Dichlorobenzaene~d4
Nitrobenzene-d5s
1,3,5~Trichlorobenzene-d3
1,4-0ibromobenzens-d4
2-Fluorocbiphenyl
2,4,6-Tribromophenol
énthracene-dl10
Pyrene-dl0
Terphenyl-dli4
Naphthalens
2-Methylnaphthalene
2-Chloronaphthalens
fAcenaphthylene

Acenaphthens — —
Fluorene
Pentachleorophencl
Phenanthrene
Anthracene
Fluoranthene
Pyrens=
Benzo{a)anthracene
Chrysene
Benzo(b)Tlucranthene
Benzo(k)Tluoranthene
Benzof{e)pyrene
Benzo{a)pyrens
Perylene
Indeno(l,2,3-cd)pyrens
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
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11-0ct-92 60:18
Sample: RUN #1 1:5 DIL

Triangle Laboratories of RTP, Inc.
21899 |

(919) 544-5729
Instrument G

GKZ55 618 (1Z.881)
L08- 282624
%FS

e| L] v T Il | T T M ) o LI 1 M B I ) ML
M/Z 200 250 300 350 100 45@ 5808
GKZ255° 618 (1Z2.881) c
160 2783528
“FS

o 146 |
Wz . 5@ 100 158 200 258 388 35@___ 40@ 450 500
NEWPAH 19 (1Z.817) Naphthalene FIND
10081 128 m 100
| “FS

&I MR B i I 1 L] L] M 1 M -4'40-.1 L) T M i LI LI
nZ 200 250 380 350 4090 458 588

|

o o o




il2

11-0ct-9Z 00:18
Sample: RUN #1 1:5 DIL

Triangle Laboratories of RTP, Inc.
_

(919) 544-5729
Instrument G

GKZ55 717 (14.451)

294912

294912

"

| BRARSRARA S0 e

100 &
ZFS
143
nW'z 5@ 1009 150
GKZ55° 717 (14.451) REFINE
100 192
4FS
e
a- 3 /-&..@»@*El.«..lm\-;—fhﬂms..n-
w/z 5@ 100 158
NEWPAH 28 (14.451) lemﬁru_smwrﬁfw—mzm
190 19z
ZFS
143
@4
Mz 5@ 199 150

M B e |

3506
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11-0ct-92 08:18 Triangle Laboratories of RTP, Inc. (919) 544-5729

Sample: RUN ##1 1:5 DIL 21899 Instrument G
GH255 mgm (16.584)
10176
190
mweq 111 132
.\.m.ﬂ-\:g
z\m. 100 150 200 | 258 | 368 358 408 458 508
mzmmm mam (16.584) REFINE
1091 136 19968
155

7F$§ 1
.J,u 128 1157

76 ﬂ__ _ _
o ._.— __.. -1 M | 1._1.1_-- .a_. by LI B ! LI v 1 hpLIpEMIM

W'z _ 58 199 150 200 250 360 350 498 4586 500

NEWPAH 22 (15.538) pnmzmwrerc_msm , FIND
152 i 160

100 . ”

VFS

26 Hmh/\m.ww j ,
9| vt B S | LI | T T 7 Ll hd Ll v 1) L M | L) T L)
n'z 50 100 150 200 250 300 350 4008 459 580
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11-0ct-92 8B:10 Triangle Laboratories of RTP, Inc. - (919) 544-5729

Sample: RUN #1 1:5 DIL 21899 | Instrument G
- |GK255 945 (18.251) . _

18@7 I | | , 26880
%FS

m! | i R | LA | ¥ LI bl 1 i L B 1 b | T
MW’z 5@ 1088 150 200 250 200 3150 400 45@ 500
GK255°94% (18.251) REFINE w |
180 155 1te | | 11776
ZFS 182

- 153 Yo7

SI qum h. _ _lrmnwah r~ - 0 | ] L] ¥ L t DA A A ML 1 1
n'z 50 180 198 2806 250 308 350 480 150 20806
NEWPAH 24 (18.268) Fluorene : | FIND
100" i 100
YFS -

a- T T T T L .Iﬂij“. M N MR B ML T 7
nZ 250 380 358 400 450 500
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11-0ct-92 #B:18 Triangle Laboratories of RIP, Inc, (919) 544-5729

Sample: RUN #1 1:5 DIL 21899 Instrument G
GKZ55 10884 (28.568) .

1887 57 178 , . . 24576
ZFS

al DFNHUM— v R D v 1 hd WL N AL AR | M 1
nW'zZ 58 100 158 200 250 390 358 498 450 500
GKZ255° 1884 (28.567) REFINE !
100+ 57 178 : 26112
#FS-

BA I | M ) L) 1 ] L) I 1 1 T ] ] WA B 1
nZ 50 100 150 200 250 300 350 100 45@ 508
[NEWPAH 26 (20.568) Phenanthrene FIND
10801 178 | 100
{urs
nzZ_ 50 100 150 m&la i 258 30@ 358 400 450 580
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11-0ct-92 80:18 Triangle Laboratories of RTP, Inc. (919) 544-5729

Sample: RUN #1 1:5 DIL 21899 . Instrument G
GK255 1256 (23.435)
188y . . 5768
43 | (o
97 . 292
YFS] 83 i1 i
137

@il _L ______‘w_._.pH M. .ﬁi.. et : _ e _ I _
n'z 50 188 150 280 2909 3008 300 400 430 588
GKZ55" 1256 (23.434) REFINE
160- 202 3536

117
ZFS 1 116 {118 200 |203
101 149 N

@ ML) 4-...h|_-|»- | M .4—&41 L A _._I-.-q- M 1 ML) M § L L | v 1 T ] ] v 47T 1 L]
mnz 56 1008 150 200 238 300 350 400 450 580
NEWPAH 28 (22.5Z28) Fluoranthene FIND
100 mpm L89
YF$ 1 h
) HWP 209 |2e3 .

a f bli.wwmhmqu_.l. A B vt e b e T T Y T T T R | pilagndide | T T

Wz 50 100 150 200 250 198 350 4090 450 SPe
|
{
ﬂ




117

. TRIANGLE LABORATORIES OF RTP, INC.
801 Capitola Drive
Durham, NC 27713 DATA FILE: GK256 SAMPLE ID: RUN 82
Telephone: (919) S544-5729 RF FILE:  GK245 TLI ID: 59-154-2A-1
DATE: 10/13/92 DILN FACTOR: 5
TLI PROJ #: 21899 ANALYSIS DATE: 10/11/32

METHHOPD 8270 Q UANTITATION REPORT

T T S A - e
P I TP Tt TP P T - - ——— o e o Y T Y S e Ry R e B e o e kS
= - == - pprgrrd =} = =z=== e

NAME AREA RF  8SCAN I3ID AMOUNT, ug CODE QUAN LIMIT
1 1,4-Dichlorobenzens-d4 4478 443 1 I8
14 Napnhthalene-d8 16552 815 14 IS
23 Naphthalsne 8197 L8722 818 14 113.55 D 50
27 2-Methylnaphthalene 7607 L8195 717 14 148.38 D 50
28 Acenaphthene-di10 10692 BES 28 18
32 2-Chloronaphthalsne o .8723 0 28 .43 ND 50
35 Aacenaphthylane 411 1.4534 - 843 28 5.29 ND 50
37 Acenaphthene 4] .8386 o 28 .45 ND 50
45 Fluorene 478 1.0973 945 28 8.11 E 50
47 Phenanthrena-d10 22924 1080 47 . I35
52 Pentachicrophenol ' 0 .0898 0 47 1.94 ND 50
T 53 Phenanthrane 1745 L9106 T 1084 47 ~10,87 BT~ 50
54 Anthracene 0 .9499 o 47 .18 ND 50
56 Fluoranthane 124 1.2281 1256 47 .88 E 50
. 57 Chrysenae-d12 19330 1468 57 I8
i 58 Pyrene 0 1.6592 o 57 .12 ND 50
61 Senzo(a)anthracene ] 1.3836 0 57 .15 ND 50
62 Chrysene v} 1.301%4 0o 57 .16 ND 50
64 Porylene-di2 19740 1753 64 I8
86 Benzo({b)fluoranthens 0 1.2066 0 64 .17 ND 50
67 Benzo(k)flupranthene ] 1.3984 o 64 .14 ND 50
£8 Benzo(a)pyrene o} 1.0676 0 €4 .19 ND 50
87 Benzo(e)pyrane 1] 1.1108 0 684 .18 ND 50
88 Perylsne a 56062 [+ .21 HD 50
69 Indeno(1,2,3-cd)pyrens 0 .6444 o 64 .31 ND 50
70 Dibenz{a.h)anthracens ¢ .6837 0 B4 .30 ND 50
71 Benzo(g.h,i)paryiene o] . 7603 0 64 .27 ND 50
SURROGATE S UMMARY AREA RF  SCAN ISID AMOUNT CODE X RECOVERY
74 Tarphanyl-di4 10228 1.0247 1317 57 103.25 D 1£3.3
83 Anthracene-di10 9055 . 8455 1088 47 83.44 D 93.4
A4 Pyrene-dil 11950 1.4043 1285 57 88.05 D 88.0

CODES: ND = Not Detected; D = Detected; E = Estimated; 1S = Internal Standard
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11-0ct-92 B1:81 . Triangle r_.wrou.m.&osmmw_cm RTP, Inc. (919) 544-5729
Sample: RUN #2 1:5 DIL 21899 | Instrument G
GHZL6 _
1061 876 7621396
- #1
239 . 623
o 529
- 210 1137
owm |
aFs 793
g
* : 16881
313 wu_w.“ h =
! 1468
¢ “ 5 1S
| o waJ% 1753
f | M17 | 1a9e
; ’ sf ; ??:{ W ,( ﬁﬂ
& ! <.fm€_ ﬁ _— r% v - Sv\rr:a.% W«L L _.7.‘_\-.l...\(..?_.m.“{~ i T J.Il.rljl)k T -
Min . 10.@ 15.@___ ‘2.8 25.8 30.08 35.0 40.0
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11-0ct-92 12:08

Name

D8 : GK256 LAB~BASE QUAN
MAT FOR REY Delta Area P_Flags Scan an
100 72 96 0 447820 wvv 443 152
93 64 96 -1 1655200 wv 615 134
100 84 9% 1 1069200 vv 866 164
100 78 99 -1 2292400 bv 1080 188
100 88 ¢8 0 1933000 bv 1468 240
100 86 96 1 1974000 bv 1753 264
0 0 0 0 0 0 112
0 0 0 0 0 0 132
0 0 0 0 0 0 $9
0 0o 0 0 0 0 152
6 0 O 0 0 0 872
0 0 o0 0 0 o 185
0 0 0 0 0 0 240
0 0 © 0 0 0 172
0 0 O 0 0 0 330
100 72 97 0 905490 wv 1088 188
100 79 98 0 1195000 by 1285 212
100 75 99 0 1022600 bb 1317 244
94 53 98 0 819660 vv 618 128
92 67 91 1 760720 bb 717 142
c 0o 0 0 0 0 162
o o o o 43 e MS v 152
~=-0~—Q——0 0 0 : 0-—154
62 23 76 -1 47579 vb 945 166
0o 0 0 0 0 0 266
65 26 86 1 114480 bb 1084 178
6 0 0 -0 0 0 178
0o 0 0O 0 \2%%F - 1256 & 202
0 0 0 0 0 efy 0 202
0 0 0 0 0 io-vaﬁﬁx"o 228
0 o o0 0 0 0 228
0 0 0 0 0 0 252
0 0 O 0 0 0 252
8 0 O 0 0 0 252
¢ 0 0 0 0 0 252
o 0 0 0 0 0 252
6 0 0 0 0 a0 276
C 0 0 0 0 0 278
0 0 O 0 0 0 276

1,4~-Dichlorobenzene-d4
Naphthalene-d8
Acenaphthene-dlio
Phenanthrene-dl0
Chrysene-dl2
Perylens-di?2
2-Fluoronhenol
2-Chlorophenol-d4
Phenol-ds
1,2-Dichlorobenzene~d4
Nitrobenzene-ds
1,3,5-Trichlorobenzene-d3
1,4-Dibromobenzene-d4
2-Fluorobiphenyl
2,4,6-Tribromophencl
Anthracene—-dlg
Pyrene-di0
Terphenyl-dl4
Naphthalene
2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene

fdcenaphthene -
Fluorene .
Pentachlorophenol
Phenanthrene
Anthracene

Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene

Benro(b )flucranthene
Benzo(k)fluoranthene
Benzo(elpyrene
Benzo(a)pyrena
Perylens
Indeno(l,2,3-cd)pyrens
fibenzia,h)anthracene
Benzo{g,h,i)perylene
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11-0ct-92 01:61

aawmzm_m Laboratories of RTP, Inc.

(319) 544-5729

Sample: RUN #2 1:5 DIL 21899 | Instrument G
GK256 618 (12.801)
108- 397312
%F$ -

o :
W'z 50 100 158 200 258 398 358 48@ 450 500
GKZ56°618 (12.881) REFINE
180, 1g8 389120
ZFS 1 131

a9 127[7

ol 3k6a [’ 192 146 L
n/z_ 50 180 150 200 250 394 358 408 45@ 508
NEWPAH 19 (12.817) Naphthalene : FIND
180, 128 _ 100
 |#FS

51 64,0 4 wmq 129

ol}LJL—JliJL M EMEMNS AR BLRLI N § T PR B SAE A B B T 44- T T Ml Bl A B

W'z _ 5@ 100 158 200 250 300 150 469 450 500
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11-0ct-92 81:61 Triangle Laboratories of RIP, Inc. (919) 544-5729

Sample: RUN #2 1:5 DIL 21899 | Instrument G
GK256 717 (14.451)
1007 368640
#FS -
57
ja3 | 7
B Ladbugmllak =T e T FEmdn m e e —
w/z 50 190 150 200 | 25@ 300 350 460 450 500 |
GKZ56’ 717 (14.451) REFINE | :
100 142 . 368640
4AFS
mﬂ »ﬁm 143
7 116 |~
(7] n.?.l...b#hﬂaJ@LMJ.-.l ’ _.....q._?m._.ﬁ.s...rq.ul.mmﬂ...s4....._.. - ey - I v
In/z Se 100 150 208 250 3080 350 180 _ 450 500 |
NEWPAH 20 (14.451) Z-Methylnaphthalene FIND
100" 142 . _ 100
141 ‘
.
JLFS 118
77 143 | o
.
a“I\LI;‘MINn-.kh‘\p\un—.m-—H | _—.M-‘ v T T 7 L Ll B B LI 4-Iulnsl-. L) ML B L] YT 1 v
Wz 50 100 158 200 ' 258 300 350 400 450 5080

([ @ ®
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11-0ct-92 81:61 Triangle Laboratories of RTP, Inc. (919) 544-5729

Sample: RUN #2 1:5 DIL 21899 Instrument G
GKZ56 845 (16.584) _
1e@, 0734 152,17 “ 17664

7FS 207.20

a- .F ML B T T T "1 T 1 T T
m/zZ 5@ 100 150 200 250 300 350 409 450 509
GEZ56° 845 (16.584) REFINE : |
L09- pmm.ao\mquaa 15360

226.00
#FS - m
67 .00 128.00 . \NNN.&&

ol b b b o
n'z_ 50 100 150 200 250 300 350 400 450 599
NEWPAH 22 (15.538) Acenaphthylene FIND
1001 132 | 160
v.FS

26 »m#mmw | .

@ d.P]._r.I.u.__y]rILﬂ. ~—r-t | ADERAMEME IS NN EAAR S MR S T T _. il r-— r -t T

M’z 5 100 150 260 250 300 350 400 450 590

|
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11-0ct-92 01:61
Sample: RUN #2 135

Triangle #mro&m&osmmm of RTP,

DIL 21899

Inc. (919) 544-5729
Instrument G

GK256 945 (18.251)

1a8- 70656
ZFS
sl nd T ML T " L T T
nw'z 58 130 1549 200 390 408 458 980
GK2567945 (18.251) REFINE
178 23352
180, 135
\
#FS- 153 :ﬁm
ok u_pha\_mlw.W1<nrq. ..u..-*maw. ._—. @ -_.J_ 1—.- l .-_. N.._.@ T T T T 1T T
n/z_ 50 108 150 200 350 499 450 509
NEWUPAH 24 (18.268) Fluorene FIND
196- 104
YFS -
el LI i. L L MM B 1 i B Lk
m/z 350 400 459 ] ]")




11-0ct-92 A1:01 Triangle Laboratories of RTP, Inc. (919) 544-5729
Sample: RUN #Z 1:5 DIL 21899 Instrument G

GKZ256 1084 (28.568)
108 62720
/FS -
Wz T 23 368 350 ave 430 500
GKZ56’ 1884 (28.567) ”
1801 71680
“F8

el N —
n'z 58 180 158 200 WM@ 300 350 400 450 208
NEWPAH 26 (28.568) Phenanthrene ! FIND
1007 118 | | 100
N4AFS A

176 .
76 g9 N a._..u_w

&..%m .*MN h\wﬁ@.@. T T T T T T q. T M | T T

w'Z 50 100 150 2080 ' 250 300 390 400 450 2088
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11-0ct-92 61:01

Sample: RUN #2 1:5 DIL

.?.mm:m_.m Laboratories of RTP, Inc.

21899

(919) 544-5729
Instrunent G

GKZ56 1256 (23.435)
37

1001 | 9280
VA 2%
S| Ll | T i ML M L 1 v L] b 1 1]
'z 300 wm_s 400 450 5p8
— |
GKZ56’ 1256 (23.434) REFINE
ZFS e 200
101 175 {234
s Yy T <_4-. Ay nﬂ __ .<_w. T T T T T T L T T
m/'zZ 3589 180 1504 200 250 300 320 400 4508 1515
NEWPAH 28 (22.528) Fluoranthene FIND
202 Les
1007 q
“F$ Lo1 wmm/ 203 .
g8 w _
s ot _-qh 1 N vt e T 1 T 7 T T T T T T T
W'z 3 108 158 288 250 300 350 400 4159 580
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f,
. TRIANGLE LABORATORIES OF RTP, INC.
801 Capitola Drive
Durham, NC 27713 ' DATA FILE: GK257 SAMPLE 1D: RUN 83
Telaphone: (919) 544-5729 RF FILE: GK245 TLI ID: 59-154-3A-1
DATE: 10/13/92 DILN FACTOR: 5
TLI PROJ #: 21899 ANALYSIS DATE: 10/11/92

METHHOD 8270 Q@ VANTITATION REPORT

NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
1 1,4-Dichlorobanzene~d4 4275 443 1 I8
14 Naphthalene-d8 16118 615 14 Is
23 Naphthalene 9938 8722 618 14 t141.38 D 50
27 2-Methyinaphthalene goas .5195 717 14 162.01 D 50 ‘
28 Acenaphthene-d10 ' 10800 866 28 s
32 2-Chloronaphthalene [+} .8723 0o 28 .43 ND 50
35 Acenaphthylene ) 846  1.4534 B4S 2B 10.98 E 50
37 Acenaphtheng ' ] .8386 0 28 .45 ND 50
43 Fluorens 568 1.0973 945 28 9.77 £ 50
" 47 Phenanthrene-d10 22140 1081 47 IS .
. __._._52 Pentachlorophenal : 0 .0B898 o 47 2.01 ND 50
53 Phenanthrane T 4180 L8106 1084 47 11.80 E 50
54 Anthracens o] .8499 0 47 .19 ND 50
y 56 Fluoranthene ’ . 488 1.2261 1256 47 3.59 E 50
. 57 Chrysane-di2 20581 1488 57 I8
* 58 Pyrene . 0 1.6592 o 57 .12 ND 50
61 Benzo{a)anthracene 0 1.36386 a. 57 .14 ND 50
62 Chrysena Q 1.3014 0 87 .15 ND 50
64 Perylene-di2 27884 1755 64 I8 '
86 Benzo(b)flubranthane ‘ 0 1.2066 0 64 .12 ND 50
§7 Benzo(k}fluoranthene 0 1.3984 0 64 .10 ND 50
68 Benzo{a)pyrene 0 1.0676 0 €4 .13 ND 50
87 Benzo(elpyrene 0 1.1106 0o 64 13 ND 5Q
88 Perylene ] .9602 0 64 .15 ND 50
83 Indeno(1,2,3-cd)pyrene 0 .6444 0 G4 .22 ND 50
70 Dibenz{a,h)anthracene 4] , 6837 0O 64 .21 RD 50
71 Benzo(g.h’i)perylene o .7803 0 64 .19 ND 50
SURROGATE SUMMARY AREA RF SCAN ISIQ " AMQUNT CODE X RECOVERY
74 Terphenyl-di4 10472 1.0247 1317 57 99.31 D 89.3
83 Anthracene-d10 8200 . 8455 1088 47 87.61 D 87.6
84 Pyrene-di0 12249 1.4043 1285 57 B4.76 D 84.8

1

CODES: ND = HNot Detected; D = Datectad; E = gstimated; I3 o Internal Standard




11-0ct-92 81:52

[
Triangle Laboratories of RIP, Inc.

(919) 544-5729

Sample: RUN #3 1:5 DIL 21899 | Instrument G
GR257 “ @517
_ 240 1737
1ed 539 623 awm
| 1657
711 833
S 126 793 m
S 13
'g7a| 1137 FEIH 1682
(| { 1
Lspm ”
“Fs{ | 213 9 @ﬁw Y . 1756
sl N “ 1468
A m f; 1286 o /
__ ; f # i _L :
{
Ml ; __‘,,_ T WU
Min __ __ 1@.8 ____ 15.8 ___ 28.8 5.4 _38.@ ____35.8 _  49.0
® @ ®




L Tt e e e ek T i W S . . o T T T T T . T " P4 4% M T T 4 P T o D L T L e b T L T T T b T S

AN D8 : GK257 LAB-BASE QUAN
o. MAT FOR REV Delta Area P.Flags Scan
1 100 48 95 0 427530 wvv 443
2 100 44 96 -1 1611800 wvv 615
3 100 81 99 1 1060000 bv 866
4 100 78 99 0 2214000 bv 1081
5 100 8¢ 98 -1 2058100 bv 1468
& 78 83 96 3 2738400 bv 1755
7 a 0] 0 0 0 0
8 0 0 0 o 0 0
9 42 32 46 -3 28516 wvv 395
10 0 0 0 0 0 0
11 0 0 0 0 8] g
12 0 ] 0 0 0 6]
13 0 0 8] 0 0 0
14 0 1] 0 0 0 0
15 0 0 1] o o 0
16 %7 70 97 -1 820000 wv 1088
17 100 76 97 0 1224900 bv 1285
18 100 75 99 0 1047200 bv 1317
19 95 54 98 o 993630 wvv 618
20 91 66 91 1 808910 bv 717
21 0 0 0 0 0 0]
64 22 81 0 B4576 bv 845
237000 0 0 G
24 63 24 T4 -1 56B10 vv 945
25 0 Q o 0 0 0]
6 71 27 87 o 118970 vb 1084
Fo0 0 0 0 0 0
28 &7 3I0 85 -1 48752 bb 1256
29 0] ] 0 0 a 0
30 0 0 0 ] 0 8]
31 0 0 1] 0 0 0
32 0 0 0 0 0 0
13 0 0 4] 0 0 0
34 0 0 0 Q 0 0
5 Q0 0] e 0 G Q
36 0 0 3] 0 0 0
37 0 0 0] 0] 0 0
38 0 0 a, 0 0 8]
39 0 0 8] 0 9, 8]

1,.4-Dichlorobenzena—-d4
Naphthalene-ds
Acenaphthene-dl0
Phenanthrene-dlg
Chrysene-dl2
Perylena-dl12
2-Fluorophenol
2-Chlorophenol-d4
Phenol-ds
1,2-Dichlorobenzena~d4
Nitrobenzene-ds
1,3,5-Trichlorobenzene—-d3
1,4-Dibromobenzena-d4
2-Flucrchiphenyl

2,4 ,6-Tribromophenol
anthracene-dlo
Pyrene-d10
Terphenyl-dl4
Naphthalene
2-Methylinaphthalene
2-Chloronaphthalens
fcenaphthylene

acenaphthene —
Flucrene
Pentachlorophenol
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracane
Chrysene
Banzo(b)fluoranthene
Benzo(k)fluoranthens
Benzo(e)pyrene
Benzo{a))pyrens
Perylene
Indeno(l, 2, 3~cd}pyrene
Dibenz(a,h)anthracens
Benzol(g,h,i)perylene
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11-0ct-92 81:52
Sample: RUN #3 15D

Triangle Laboratories of RTP, Inc.
IL 21899 !

(919) 544-5729
Instrument G

GK257 618 (12.881)

1601 128 446464
%FS1
95 127 |12
s h.—.-l —r-: waw H N -—. m m ML i LA R L 1 A R T | I 1 T ) Y T
"z 160 150 200 25@ 300 350 4090 450 530
nxmmq mmm (12.881) REFINE
100- 128 438272
#F§° 131
N e J7aea Y 196
s:.l.lftfrr.r ) L IMAMRAA AR B S gt T T " T T T T Ll S LI |
W'z 50 100 150 200 250 3008 350 400 450 500
NEWPAH 19 (12.817) Naphthalene FIND
100- 100
#FS1
127|129
\su Y T ML R T i B T T T qal. | | T~ " "1 L
"'z 150 200 250 300 35@ 400 450 580
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11-0ct-92 81:52
Sample: RUN #3 1:5 DIL

Triangle ﬂmrcdm&cwmmw of RTP, Inc.
21899

(919) 5445729
Ingtrunent G

GKZ57 717 (14.451)
1081 142 368640
%F'S ] :

. 115 _waw :

s F—l h I—Huw.ﬂl.lu ....a-114|_. v WML LA D 1 il ] v MR 1 L R
n'z 50 198 158 200 - 250 200 350 45@ 500
GK257° 717 (14.451) REFINE
108 1492 364544
xqu - . mpm

Q = q—(.-quhilu .|I|..H _t.—r-fjl-.ks.....*.ll1 T Y T Ty —-T [r———r T T
m/Z_ 5@ 100 158 200 250 390 350 400 450 500
NEWPAH 28 (14.451) ermﬁrc—zmwrerw—m=m FIND

142 100
188 _
141
A
#FS -
qq 115|143

&\ -.mh—..h; ~.—1.~.1 M..J- T ML T M T T T Y -_]I.‘-‘ ML L ! ML Ay

W'z 50 wma 150 200 | 250 300 150 490 450 508
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11-0ct-92 81:52 Triangle wwvovw&cﬁmmm of RTP, Inc.
Sample:. RUN #3 1:5 DIL 21899 |

(919) 544-5729
Instrument G

GK257 845 (16.584)

108 37632
xmmm

&l v Ml ) ) 1 M LR B | M ¥ I b I L]
n/z 50 100 158 208 250 300 350 400 450 500
GK257°845 (16.584) REFINE : .

) 177 _ 71680
100 220
265 1224

al WAl B b | ¥ LI T A I | L A | hinhaile 1)
m/z 5@ 100 150 208 250 300 350 408 45@ 508
NEWPAH 22 (16.584) Acenaphthylene FIND
188y 132 . 100
#FS ]
“ 76 - 131 153

&\I&h mw \albq\\ r#“mqq MMM hd M i b l i il | LI Q- T v ] 1 bl L3 1
Wz 5@ 106 158 208 250 360 350 400 450 580

I
1
1
‘—
@ @




11-0ct-92 81:52 Triangle Laboratories of zawL Inc. (919) 544-5729

Sample: RUN #3 1:5 DIL 21899 | Instrument G
GK257 945 (18.251) ‘
10@, - 95232
ZFS
N . s... T N 4.» L) M A i LI 1 hill B | LN S T " T T -
U_ mn2z 58 1086 158 208 2970 388 350 4408 450 308
GKZ257°945 (18.251) REFINE i
100 170 . 24576
2FS - hqm
8- ......_._..N_mr.ﬁr_ LA B T T T T ¥ M B | et R
w'z_ 50 100 150 200 25@ 300 3508 400 450 588
NEUPAH 24 (18.268) Fluorene m _ FIND
100- 166 100
“FS
@u T T | SRR | T T : T alL | T M | T T
W'z 250 390 350 460 450 508 |
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11-0ct-92 01:52 Triangle ercsw&csmmm of RTP, Inc.
Sample: RUN #3 1:5 DIL 21899 ¢

(919) 544-5729

Instrument G

GK257 1884 (20.568)
1681 178 57344
2F$ 1 176|179
N
&l Pu-.»u _u_-ﬁtlmlrm--w ulmbm.w.-1 A i B LI 1 L) I v LR T T T e T
Mm'z 589 180 150 200 230 300 3508 300 490 200
GHZ5771884 (20.567) REFINE _
160- 572 178 639536
#Fs1{43
127 :.m/ 179
4
o — -- H.Md@ L i L | | i i LA B LI r~ " L ) M
mn/’z 50 100 150 200 2350 300 - 350 400 130 280
NEUPAH 26 (20.568) Phenanthrene FIND
100- 178 1604
4 X .
176
76 gg \ |79
alﬁ%ﬂ‘im»*wm t.\h.@.-m <“. T T L T T o_ MRS 1 M | T T L
n'z 58 100 150 200 220 300 3H0 400 450 2088
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11-0ct-92 81:52

Sample: RUN #3 15 DIL

Triangle mmvnsmﬁovmmm of RTP, Inc.

21899

(919) 544-5729
Instrument G

GK257 1256 (Z3.435)

100, 215084
2FS
8- T T AL R T M ML T
m/z_ 5@ 198 15@ 200 250 3008 35@ 400 450 508
GKZ25771256 (23.434) REFINE ,
100 292 21504
]
|
AFS 200
88 191 117 /\Nﬁwm
SN W P ourtU Nt 1 (S
M/Z__ 58 109 150 200 250 300 350 400@ 450 500
NEWPAH 28 (23.4%1) Fluoranthene i FIND
100 22 | 100
#FS _
o} [
& L e M oA 1 3 h—..-:.msy._.-ﬂ_.ﬁ 1 .. gl ML T MJLIDARSREM | T T T
m/Z 58 108 150 288 250 3u@ 350 108 450 560 |




TRIANGLE LABORATORIES OF RTP, INC.
801 Capitola Drive

Durham, NC 27713 OATA FILE: GK254 SAMPLE ID: BLANK
Telaphone; (919) 544-572% Rf FILE: GK245 TLI ID: 59-154-4A-F
DATE: 10/13/92 59-169~1-3
TLI PROJ &: 21899 DILN FACTOR: 1
ANALYSIS DATE: 10/10/92
METHHOD B27T0 Q VANTITATION REPORT
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
1 1,4-Dichlorobenzense~d4 3838 443 1 IS
t4 Naphthalene-da 15028 615 14 I3
23 Naphthalens 1522 .8722 518 14 4.65 E 10
27 2-Methylnaphthatens 387 .B8195 TIT 14 1.66 E 10
28 Acenaphthene-d10 8881 868 28 18
32 2-Chloronaphthalens o .8723 0 28 .0% ND 10
35 Acenaphthylene 0 1.4534 0 28 .06 ND 10
37 Acenaphthene 4] .8396 0 28 .10 ND 10
45 Fluorsena ) [+] 1.0873 o 28 .08 ND 10
47 Phenanthrene-di0 19928 1080 47 IS
e 52 Pentachlorophenol . o .0898 o 47 __-45 ND 10
53 Phenanthrane 343 .9106 1084 47 .78 E 10
54 Anthracens 0 . 6499 o 47 .04 ND 10
56 Filuoranthens 138 1.2268% 1256 47 .23 E 10
. 57 Chrysene-di12 20413 1468 57 18
} 58 Pyrene 0 1.6592 o 57 .02 ND 10
61 Benzo({a)anthracene [¢] 1.3836 0 57 .03 ND 10
62 Chrysene 0 1.3014 0 57 .03 ND 10
64 Perylena-di2 22768 1753 64 Is
66 Benzo(b)fluoranthene o] 1.2066 0 64 .03 ND 10
67 Benzo(k)fluoranthene [+] 1.3884 0 64 .03 ND 10
68 Benzo{a)pyrene c 1.0676 0 64 .03 ND 10
A7 Benzo{e}pyrens o] 1.1106 Q 64 .03 ND 10
88 Perylene o . 8602 o 64 .04 ND 10
69 Indano(1,2,3-cd)pyrane 0 .6444 0 64 .05 ND 10
70 Dibenz{a.,nh)anthracene 4] . 6837 0 €4 .05 ND 10
71 Benzo(g,h,i)perylene 4] . 7803 0 &4 .05 ND 10
SURROGATE SUMHARY AREA RF SCAN ISID AMOUNT  CODE X RECOVERY
74 Terphenyl-did 48173 1.0247 1318 57 88.30 O 88.3
83 Anthracene-d10 27780 . 8455 1089 47 65.97 D 66.0
B4 Pyrene-dig 51050 1.4043 1286 57 71.23 O 71.2

CODES: ND

r

= Not Detected; 0D = Detected; E = Estimated; I3

Internal Standard
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18-0ct-92 23:19

Triangle Laboratories of RTP, Iwc.

(919) 544-5729
Instrument G

Sample: BLANK 21899 _
GHZ54
1001 1138 pmmmuwwm
#1
1492
853
244
“4FS -
* &
1286 -
1412 ,
_ 6 1643 PR
f 1754
.,r. .. ke_;L. __..$>1». f}»(\{!‘




05 : KZ54

. MAT FOR REV Delta

~

LAB~BASE QUAN

ARrea P_Flags Scan

100 83 97 o 383620 bb 443
100 88 98 -1 1502300 bb 615
100 838 99 1 968120 bb 866
100 81 99 -1 1992800 bv 1080
100 79 98 0 2041300 bv 1468
100 76 96 1 2276800 bv 1753
0 0 0 0 0 0

o 0 o 0 0 0

0 0 O 0 0 0

0 0 0O 0 0 0

0 0 O 0 0 0

C 0 O 0 0 0

0 0 O 0 0 0

0 0 O 0 D 0

0 0 o0 0 0 0
100 85 96 1 27759000 wv 1089
106 83 98 1 5105000 vv 1286
100 81 100 1 4417300 bv 1318
77 33 90 0 152230 bb 618
86 31 6é 1 38692 bb 717
0o 0 o0 0 0 0

o 0 © 0 0 0
-0 ~—0 —0 ——Q--— 0 — 0
50 o o P ¢ ? 0
o 0 o Gﬂﬁyw‘ﬁ- 351 \034 <
0 0 o0 0

0o 0 0 \TESCﬁZ 4& Sﬂ % A

0 0 0 0 10-134 2- 0
0 0 0 o 0 0

0 0 o0 0 0 0
£3 27 42 -1 re—r  SA 1o
0o 0 0 0 0 p-1352 o
0 0 O 0 0 0

0 0 0 0 a 2

0 0 O 0 0 0

o 0 o 0 0 0

¢c 0 o, 0 0 0

o 0 0 0 0 0

~Acenaphthene

7

L1-0ct-97 12:02
Name
1,4-Dichlorchenzene-d4

Naphthalene-d3
Acenaphthene-dl0
Phenanthrene-dl10
Chrysene-dlz
Perylene-dl2
z~-Fluorophenol
2-Chlorcphencl-d4
Phenol-dE
1,2-Dichlorobenzene-d4
Nitrobenzene-ds
1,3,5~Trichlorcbenzene-d3
1,4-Dibromchbenzene-d4
Z-Fluorcbiphenyl
2,4,6-Tribromophenol
Anthracene-dl10
Pyrene-di0
Terphenyl-dl4
Naphthalene
2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene

Fluorene
Pantachlorophenol
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k )fluoranthene
Benzo(e)pyrene
Benzala jpyrens
Perylene
Indeno(1,2,3-cd)pyren=s
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
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18-0ct-92 23:19

Triangle Laboratories of RTP, Inc.
Sample: BLANK .

21899 . !

(919) 544-5729
Instrunment G

GKZ54 618 (12.801)
1eeq Y 128 78848
. 3 71
99 129
@l bodea s —
mn'zZ 58 108 158 200 290 wc& 350 &ms 458 200
GKZ254° 618 (12.8681) REFINE
166- 128 | . 77824
ol _» 3 o .
Nz 199 Be o 336 308 350 49@ 450 508
zmzmbz 19 (12.817) MNaphthalene FIND
198- 100
YFS -
1271129
9! .|111-|- WA B It B I L LA B .4_..1111.-. | i A B h LI
nZ 150 200 ' 25@ 300 358 408 450 508




18-0ct-92 23:19
Sample: BLANK

21899

Triangle Laboratories of RTP, Inc.

(919) 544-5729
Instrument G

GK254 717 (14.451)
140- 20736
YFS
129|143
&I M S .“-]lqu. MR B ] 1 LR B T v | IR ) R B
W'z 58 100 150 200 250 300 150 460 450 580
GR254" 717 (14.451) REFINE
10043 69 142 24864
85
%FS 111
97 _pwﬁ,Hnu
s 0\—P :L—-Io.._ 1#— | 3 M LI D | AR I L LA DA 1 ML AR B e T
n'z 58 100 158 200 ' 250 300 15@ 400 450 580
NEUPAH 20 (14.451) 2-Methylnaphthalene FIND
192 100
100-
141
\|
YFS-
2977 115 143
ol 3L L(82 N
w'z 5@ 100 158 208 258 | 3@@_ | 35@_ ' 4e@ 450 540

.




14)

18-0ct-92 23:19 asmwsm_w Laboratories of RTP, Inc. (919) 544-5729

Sample: BLANK 21899 : Instrument G
GKZ754 1084 (28.568) w
160, a7 _ 26112
43 _
A 3 m.
P 1 8 221
L v - T T T L I T~ T iy IR B T T T
m/Z__ 50 199 150 200 250 300 358 400 459 5008
GE754’ 1984 (28.567) REFINE
100" j_m 15488
“FS7 Hdﬁ,wqm
At “.m_m‘. — ‘HLWW _h e — -1 : e T -y T T
mw'z 38 160 1950 200 250 300 350 400 4508 110
NEWPAH 26 (19.588) wrmswsﬁrsmzm FIND
Ej 178 | . 100
v.FS
) 16_go 176 1179, .
% vt “_. __ Y — s|h.hwm< 1% ot ” T LI T T T T T Y T 1 T
m/’z 50 1680 190 280 2509 380 350 4908 4509 588
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18-0ct-92 23:19
Sample: BLANK 21899

Triangle Laboratories of RTP, Inc.

(919) 544-5729

Instrument G

GKZ54 1256 (23.435)

pnsg 23808
Y FS-
al i LA | . ] 1 M ) L v ) 1 [ e L v T
nzZ 50 1008 150 200 2508 300 358 409 450 500
GHZ2G4” 1256 (23.434) REFINE | :
1901 282 5568
117
#F§ H.—. ._.Hm 118 NB&/ \N&w
73
s M—_Qn— w - -_--.—.¢¢“- —L— r#h I i | S L) NI il 1 il 1 ) A | v T
n'z 5@ 100 150 200 250 300 350 400 450 5099
NEWPAH 28 (22.528) Fluoranthene FIND
109- 202 1080
#FS -
\ 200 203 .
o mwm_ |
Wz 5@ 180 . 158 208 25@ 308 358 40@ ' 450 508
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TRIANGLE LABORATORIES OF RTP, INC.
801 Capitpla Drive

Durham, NC 27713 DATA FILE: GK248 SAMPLE ID: SBLK 0951852
Telaphone: (919) 544-5729 RF FILE: GK245 TLI ID: N/A
DATE: 13/13/82 DILN FACTOR: 1
TLI PROJ 8. 21899 ANALYSIS DATE: 10/10/92
METHHOD 8270 Q UANTITATION REPORT
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
1 1,4~-Dichlorobenzeng-d4 2884 443 1 Is
14 Naphthalene-d8 10800 815 14 1s
23 Naphthalene 258 .8722 618 14 1.08 E 10
27 2-Methylnaphthalene 0 .6195 0 14 .12 ND 10
28 Acenaphthene-dJd10 ) 5901 866 28 IS
32 2-Chloronaphthalene Q .8723 o 28 .18 ND 10
35 Acenaphthylene 0 1.4534 0 28 .09 ND 10
37 Acenaphthene [+] . 8398 0 28 .18 ND ic
45 Fluorene 0 1,0973 o 28 .12 ND 10
47 Phananthrene-di10 12373 1080 47 Is
- ‘§2‘Pentach1ornpheno1 . . 0 .0898 0 47 .72 ND 10
53 Phenanthrens 6 .9ioe ™ 04T 107 ND =10
54 Anthracene _ "0 .9499 0 47 .07 ND 10
56 Fluoranthene 0 1.2261 o a7 .05 ND 10
. 57 Chrysane-di12 7687 1468 5357 I8
58 Pyrene [+] 1.6592 0 57 .08 ND 10
81 Banzo{a)anthracene 0 1.3636 0 57 .08 ND 10
62 Chrysene 0 1.3014 0 57 .08 ND 10
64 Porylane-d12 6015 1752 64 18
86 Benzo(b}fluoranthene 0 1,2086 0 64 11 ND 10
87 Benzo(k)fluoranthena o 1.3984 0 B4 .10 ND 10
68 Benzo{a)pyrene 0 1.0676 0 64 .12 ND 10
87 Banzole)pyrens 0 1.1108 o 64 12 ND 10
88 Perylena ¢ . 9602 c 64 .14 NC V0
89 Indenco{l,2,3-cd)pyrene 0 .6444 0o 64 .21 ND 10
70 Dibenz(a,h)anthracene 0 .8837 0 64 19 ND 10
71 Benzo{g.,hs i)perylene 0 7603 0 64 17 ND 10
S URROGATE SUMMARY AREA RF SCAN . ISID AMOUNT CODE X RECOVERY
74 Tarphenyl-di4 22008  1.0247 1318 57 111.77 D 111.8
83 Anthracene-d10 23437 . 8455 1088 47 89.81 D 8%.6
84 Pyrene-adi10 29341 1.4043 1288 57 110.84 D 110.8
CODEY: ND = Not Detectad; 0 = Detected; E = Estimated; IS = Internal Standard
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Wﬁ 12-72-

18-0ct-92 18:16 Triangle Laboratories of RIP, Inc. (919) 544-5729
Sample: SBLK 691892 21899 ~ Instrument G
GK248
100- 3857800
#1
AFS -
2 S
N 93 | 15
\.—.h..-& 1753
]
ald . . N ! N, N
- M T M T T v ML B
Nim 10.0 15.0 38.8 35.9 406.0




144

aM

11-0ct-92

Name

11:46

- e " il il L o Ak A ek Al L L ks iy S T . T o e o Sk AL S T Y 0 T " T’ ] U T T et S R S T -

1,4-Dichlorcbenzene-d4

BT v« BN I v S L T N Y

b b e e e e
D~ b O

19
20
21
z2
T 23
24
25

o

28
29
30
31
32
33
34
35
36
37
38
39

0B : GK243 LAB-BASE QUAN
. MHAT FOR REY Delta Area P.Flags Scan
100 87 98" 0 288420 bb 443
100 93 96 1 1090000 bb 615
100 97 9% 1 590140 bb 866
100 94 99 1 1237300 bvx 1080
100, 91 99 0 768720 bb 1468
100 %0 97 o] 601520 bb 1752
0 0 a o 0 0
0 0 0 0 o 0
0 0 8] 0 0 0
D 0 1] 0 o 0]
0 ] o 0 0 0]
0 0 0 o o 0
8] 1] 0 1] 0 0
0] 0 0 0 0 a
0 0] 0 0 0 0
100 90 96 1 2343700 vb 1089
100 92 99 1 2994100 bv 1286
100 88 99 1 2200900 bb 1318
87 &6 73 0 25912 bb 618

0] 0 8] 0 0

0 0 0 0 0

4] 0] 1] - g -0

g0 00 o Q

0 0 0 0 0

0 0] o v] 0

0 0 0 0 0

0 0] 0 0 o

0 0 0 0 0

0] c 0 0 0

0] 1] 0 0 0

0 0 0 0 1]

9] 0 0 G o

0 0 0 0 0

0 0 0 0 0

0 4] Q 0 Q

0 0 0 0 6]

4] 0 0 0 0

0 0 0] 0 8]

6o o0 0 0 0

O0O0CO 2000000000000 O0OO

-Acenaphthene

Naphthal=ne-dg
Acenaphthene-dl0
Phenanthrene-dl0
Chrysene-dl2
Perylene-dl2
2=-Fluorophenol
2-Chlorophenol—d4
Phenol-ds

1,2=Dichlorobenzene-d4

Nitrobenzene-d5s

1,3,5-Trichlorobenzene—-d3

1,4-0ibromobeanzens-d4
2-Fluorobiphenyl
2,4,6-Tribromophenol
Arnthracene-dl0
Pyrene-dl0
Terphenyl-dl4
Naphthalene
2-Methylnaphthalene
2-Chloronaphthalene
acenaphthylene

Fluorene -
Pentachlorophenol
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo{a)anthracene
Chrysene
Benzo(b)fluoranthena
Benzo(k)fluoranthene
Benzo(e)pyrane
Benzo(a)pyrene
Perylene

Indeno(l,2,3-cd)pyrene

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene




10-0ct-92 18:16 Triangle Laboratories of RIP, Inc. (919) 544-5729

Sample: SBLK 891892 21899 | Instrunent G
GRZ48 618 (12.8681) ‘
Ej 128 | 14208
#FS- . ,
127 (129
Ty a A—\-\M..M.-ﬁ .mw.q ._F%.N y ] i
s m/z_5@ _1e@ 158 2@ 25@ __ z0@ | 338 4v@ | 450 589
GKZ248°618 (12.881) REFINE
100- 128 | 14208
“FS -
127 129
s..‘.-.;.Un-mnml.-m.wl1-im_-..~ ._..@.mwf M | LI S W..‘.qI_ ML S | AL S LIpORME B S ¢ ~T
M7z 5@ 100 150 200 250 300 350 100 450 500
NEWPAH 19 (12.817) Naphthalene FIND
1861 128 . | | 100
#FS-
ﬂ-.. M | T T T T ™ L | q T M B T T T T
Nz 200 250 300 350 480 450 500
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. TRIANGLE LABORATORIES OF RTP, INC.
801 Capftola Drive
Durham, NC 27713 DATA FILE: GK260 SAMPLE ID: Lcs
Telaphone: (919) 544-5729 RF FILE: GK245 TLI ID: LCS
DATE: 10/13/9? OILN FACTOR: 1
TLI PROJ #: 21889 ANALYSIS DATE: 10/11,82

METHHOTD g270 @ UANTITATION REPORT

NAME AREA RF  SCAN I3ID AMOUNT, ug CODE QUAN LIMIT
1 1,4-Dichicrobenzena~d4é 4339 €43 1 15
14 Naphthalene-df 15782 g15 14 I3
23 Naphthalene 28508 .8722 618 14 82.95 D 10
27 2=-Mathylimaphthalene , 22274 .6195 71T 14 91.24 D 10
28 Acenaphthene-di0 10210 8866 28 : I3
32 2-Chloronaphthaleneo 21088 .8723 786 28 94.82 D 10
35 acenaphthylens ) 33470 1.4534 845 28 90.22 D 10
37 Acenaphthene 20039 .8396 871 28 93.50 D 10
45 Fluorene 27387 1.0973 848 28 97.78 D 10
47 Phenanthrene-d10 23773 1081 47 18
. 52 Pentachlorophenol . 598 .0898 1054 47 11.20 D 10
53 Phenanthrena 46890 .m0 1084 477 T T8g.27°D 10
54 Anthracene . 48447 . 8499 1082 47 85.81 D 10
56 Fluoranthena 81712 1.2281 1257 47 84.89 D 10
. : 57 Chrysena-di12 20881 t489 357 IS
! 58 Pyrene 63083 1.8592 1289 357 73.48 D 10
61 Benze{a)anthracene . 65851 1.35638 1468 57 93.08 D 10
62 Chrysene 61900 1.3014 1474 57 91.85 D 10
64 Paryleno-di12 18410 1753 64 I8
66 Benzo(b)fluoranthene 54877 1.2086 1672 64 99.00 D 10
§7 Benzo{k}fluoranthene 56432 1.3984 1678 G4 87.68 D 10
68 Banzo{a)pyrene 49458 1.0876 1741 64 100.68 D 10
87 Benzo{e)pyrena 0 1.1106 Qo 64 .04 ND 10
88 Perylena : 4] . 9602 0 64 .05 ND 10
69 Indena{1,2,3-cd)pyrena 35831 .BadA4 1380 &4 121.15 D 10
70 Dibenz(a,h)anthracens 39088 .8837 1989 64 124,22 D 10
71 Benzo(g,H", i)perylena 38314 . 7603 20356 64 109.43 O 10
"SURROGATE SuMMARRY . AREA RF  SCAM I8ID AMOUNT  CODE % RECOVERY
- B4 Pyréno-d1o. . ’ 59576 1.4043 1286 57 82.01 D 82.0

|

CODES: ND = Not Detected; D = Detected; E = Estimated; IS = Intarnal Standard
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11-0ct-92 84:26

Triangle erosmwasmmm of RTP, Inc.

(919) 544-5729
Instrument G

Sample: LCS 21899
GK260
100- 1468 8625796
#1
1289
1257
N

i

1147 Aa0e

! 1395
YFS 871 946

\ cr 1678
1672
{
sae 717 / _ N1741
; 786
440 fl = waw\wﬁwa
1754
_\
|
s i Y —..rrl P,
Nin . 10.8 ~15.8 28.8 ____25.8_____38.8_____ 35,8 40.0




0B : GKZ40

. MAT FOR REY Delta
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LAB-EASE QUAN

11-Jct-92 12:19

= e . T T . T ——— o ek T W ok Ak i} P AL B . L . S T S . e T, o e e S

100 " 86~ 88"

e
[0 I oo J aim e e Y 0 Y o Y e Y o0 B 0 |

[
Qo
o
0
oONOCCOOoOO0OO0O0D0O0OO0O0

o
0
-~
~
o~

160
100
100
1006

0 ~O 0
& o
0 0 0
oo
I
OO ODO0O0000000 00O 000K KO

106 93 96
100 &2 98
100 93 98
100 %4 98
100 94 99
100 93 99
100 80 99
100 93 99
81 &7 72

100 91 97
0

e %2 9
1060 92 99
100 89 99
94 92 99

HRRNO O, OOO0OCOCOOO0

433860
1576200
1021000
2377300
2069100
1841000

OO0 0 QO000D

58104
5957600
0
2850800
2227400
2106800
3347000
——2003900
2738700
59800
45669000
4844700
6171200
6306300
6565100
6150000
5497700
5643200
0
4945600
0
3593100
3908600
3831400

vb
bv

bb
vb
a]a}
vh

v

bb
bb
by
vv¥
bv
A
bv
vy
by

vz/sp-
Y oK

bv

bv
bv

1,4-Dichlorobenzene-d4
Naphthalene~d8
Acenaphthense—-dl0
Phenanthrene-dl0
Chrysene-dl2
Perylene—-gl2
2-Fluorophenol
2-Chlorophenol-d4
Phenol-ds
1,2~0ichlorobenzene-d4
Nitrobenzene-ds
1,3,5-Trichlorobenzene-d3
1,4-Dibromobenzene-d4
2=Fluorcbiphenyl
2,4,6=-Tribromophencl
Anthracene~dl0
Pyrene—dl0
Terphenyl-dlé
Naphthalene
2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene

Acenaphthene —
Fluorene
Pentachlorophenol
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)flucranthene
Benzo(k )fluoranthens
Benzole)pyrene

2 Benio{a)pyrens

Perylene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.,h,i)perylene




Durham, NC 27713 DATA FILE: GK261 SAMPLE ID: LCS oup
Telephone: (3819) 544-5729 RF FILE: GK245 TLYI ID: LCS DUP
DATE: 10/13/92 DILN FACTOR:
TLI PROJ #: 21899 ANALYSIS DATE: 10/11/92
METHHOD a8z270 Q UANTITATION REPQRT
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
1 t,4-Dichlorobenzena-d4 46841 443 1 I3
14 Naphthalene~-d8 16995 515 14 I8
23 Naphthalene 31252 .8722 618 14 B4.34 D 10
27. 2-Methy Inaphthalene 23858 .8193 17 14 890.64 D 10
28 Acenaphthene-di10 10737 Beg 28 I8
32 2-Chloronaphthalene 22677 .8723 786 28 96.84 D 10
35 acenaphthylene 36342 1.4534 845 28 83.15 D 10
37 Acenaphthenes 21672 .8396 871 28 96.18 D 10
45 Flucrense 28974 1.0973 946 28 98.37 D 10
47 Phenanthrene-d10 24769 1081 47 18
-.__._._52 Pentachlorophenol 2006 .0B898 1054 47 36.06 O 10
53 Phenanthrene 49045  .9106 1084 47 86.98 D ~ 90 T
54 Anthracene 50752 .9499 1092 47 85.28 D 10
56 Fluoranthena 65178 1.2281 1257 47 85.85 D 10
.‘ 57 Chrysene-dt2 21232 1489 57 I3
4) 58 Pyrene 66540 1.8592 1289 57 75.53 D 10
61 Sanio(a)antnracane 68398 1.3636 1468 57 94 .47 D 10
62 Chrysane 64284 1.3014 1474 57 93.03 D 10
64 Perylene-dt2 20585 1753 64 I8
86 Benzo{b)fluoranthena 61855 1.2066 1672 64 298.62 D 10
67 Banzo(Kk)fluoranthene 63388 1.3984 1878 84 B8.06 D 10
88 Benzo{a)pyrane 55529 1.0878 1741 64 101.07 D 10
87 Benzo{a)pyrona 0 1.1108 0 84 .03 ND 10
88 Poerylene g .9602 o 64 .04 ND 10
82 Indeno(1,2,3-cd)pyrene 40594 G444 1980 64 122.41 D 10
70 Dibenz{a,h)anthracene 44366 . 6837 1989 64 126,10 D 10
71 Banzo{g.h.{)peryiene 43150 . 7603 2036 64 110.28 D 10
"SURROGATE SUMMARY AREA RF  SCAN ISID AMOUNT CODE X RECOVERY
84 Pyrene-qi10 61874 1.4043 1286 57 83.12 D B3.1

CODES: ND = Not Detected; D =

148

TRIANGLE LABORATORIES QF RTP, INC.
80t Capitola Drive

Detected; E = Estimated; IS =

Internal Standard
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11-0ct-92 85:16

Triangle Laboratories of RTP, Inc.

(919) 544-5729
Instrument G

Sample: LCS DUP 21899 W
GK261
9129792
100- 1468 TI¢
#{
1289
1257
AN
192 1490
£395
. 94
“F'S I 1678
845 967 qumf
500 217 N ( _ 1741
cin | 796
408 = ﬁ 19892036
@ | _ ‘Z —— L [ ___r:
Min 19.0 15.0 20.8___ 25.8 30,8 35.0____40.0




QUAN

No. MAT FOR REY Delta

0B

rw/

37
38
39

~
OO0 OOO0OO000OO0

[
o
oo

100
100
100
100
-100
100
100
100
100
100
100
100
100
81
100

100
100

100
94

. 6K261 LAG-BASE QUAN
Area P.Flags Scan

8S 96 0 464080 bb 443
93 7 -1 1499500 bb 615
9 99 1 1073700 bb 866
92 99 0 2476900 bv 1081
47 98 0 2123800 bv 1469
89 96 0 2058500 bv 1753
0 o 0 0 0
0 o 0 0 0
0 0 0 0 0
0 o 0 0 0
0 o 0 0 0
0 0 0 0 0
0 0 0 0 ‘0
0 0 0 0 0
0o o 0 0 0
S1 84 0 49856 vb 1089
92 98 0 6197400 bv 1286
0 o 0 0 0
94 96 0 3125200 bb 618
88 90 1 2385900 vb 717
95 98 -1 2267700 bb 786
94 96 0 3634200 vb 845
~B6—-87 ——0 ~—2167200 ' vb ——r—-871
93 96 0 2897400 bb 946
85 99 0 200610 bv 1054
93 98 0 4904500 bv* 1084
94 98 0 5075200 vv* 1092
93 99 0 6517800 bv 1257
93 99 0 6654000 vv 1289
80 99 0 4839800 bv 1468
93 99 1 6428400 vv 1474
67 73 1 6185500 bv 1672
90 97 1 6336800 vy % 1678
0 0 0 ov Y 0
92 99 1L 5552900 vv 1741
0 0 0 o V& 0
91 99 2 4059400 by 1980
g9 9% 2 4436600 bv 1989
92 99 3 4315000 by 2036

150
11-0ct-22 12:22
GM Name
152 1,4-Dichlorchenzene-d4

Naphthalene-d8
aAcenaphthene-dlc
Phenanthrene-d10
Chrysene-dl12
Perylene-dl12
2-Flucrophenol
2-Chlorophencl-d4
Phenol-ds
1,2-Dichleorcbenzene-d4
Nitrobenzene-ds
1,3,5-Trichlorobenzene—-d3
1.4-Dibromobenzena—-d4
2-Fluorobiphenyl -
2,4,6-Tribromophenol
Anthracene-dl0
Pyrene-dl0
Terphenyl-dl4
Naphthalene
2-Hethylnaphthalene
2-Chloronaphthalene
acenaphthylene

fcenaphthene
Flucrene
Pentachlorophencl
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Banzo(k)fluoranthene
Benzo(e)pyrens
Benzo(a)pyrena
Perylens

Indeno(l,2, 3~cd)pyrene
Dibenz(a,h)anthracens
Benzo(g,h,1i)perylene
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LCS AND LCY DUP RECOVERY REPORT

PROJECT #: 21889
NAME LCS UG %R LCS DUP UG xR RPD
Naphthalene 82.9% 83.0 84,34 84.3 3
2-Mathy Inaghthalene 91.24 91.2 90.64 90.8 1
2-Chloronaphthalene 94.62 94.86 95,84 98.8 5
Aconaphthy lens 90.22 906.2 93.15 83.2 3
Acenaphthene 93.50 93.5 g96.18 96.2 ]
Fluorene 87.78 97.8 98.37 98.4 1
Phenanthrene 88.27 - 88.3 86,98 87.0 2
Anthracene 85.81 85.8 g6.28 86.3 1
Fluaranthans - B4.69 84.7 85.85 85.9 3
Pyrene 73.48 73.8 75.53 75.5 5
. Benzo{a)anthracens 83.08 93.1 94.47 - 94,5 3
Chrysene 81.95 — 82,0 83,03 83.0 2
Banzo({b)fluoranthane 99.00 88,0 99.82 89.68" 1
Banzo{k)fluoranthene 87.68 87.7 88.06 8a.1 . 1
‘l) Benz_o(a)pyrane 100.86 100.7 101.07 10t.1 1
o Indeno{1,2,3-cd}pyrena 121.15 121.1 122.41 122.4 2
pibenz{a,h}anthracena 124.22 124,2 126,10 128.1 3
Benzo{g,h,i}parylene 109.49 109.5 110.28 110.3 1

CODES: ND = Not Detected; O = Detscted: E = Estimated; IS = Internal Standard
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DAILY CALIBRATION CRECK : DATE : 10-Oct-92
——————————————————————— TIME : 16:25
®
LAB FILE I0: GK245
COMPOUND FLAG RF  RF %0 Q -
MEAN 50 ’ g ’l)ﬂ
-

P

19 Naphthalene 0.989 0.872 11.8
20 2-Methylnaphthalene . 0.640 0,620 3.1
21 2-Chloronaphthalens 0.922 0.872 .4
22 Acenaphthylene 1.544 1.452 5.5
23 Acendphthene hd C 0.904 0.840 7.1
24 Fluorens 1.194 1,097 8.1
25 Pentachlorophenol c 0.072 0.090 -24.2
24 Phenanthrense 0.952 0.%11 4.3
27 anthracene 0.999 0.950 4.9
-8 Fluoranthene _ C 1.197 1.226 -2.4
29 Pyrene 1.800 1.6&5%9 7.8
30 Benzo(a)anthracene 1.480 1.3é4 7.9
11 Chrysene 1.44% 1.3I01 10.2
12 Benzo(b)fluoranthene 1.279 1.207 5.7
33 Benzo(k)fluoramthene 1.366 1.398 -2.z
14 Benzo(e)pyrens 1.200 1.111 7.5
5 Benzo(a)pyrene C  1.199 1.048 10.9
36 Perylene 1.087 0.9¢&0 11.¢4
Indeno(l.2,3-cd)pyrens 0.809 0. e44 20.32
‘1 ibenz{a,h)anthracene 0.872 0D.484 21.5
% bnzo(g,h,i)perylene 0.953 0.74&0 20.2

s L L e  m  vm R e R T o e e e R L e - - =

7 Z2-Flucrophencl 3 1.897 1.240 9.4
8 2-Chlorophenol-d4 s 1.555 1.331 14.4

2 Phencl-ds S 2.2861 1.5462 J0.%
10 1,2-Cichlorchenzene—d4 S 0.8%21 0.850 1.2
11 Nitrobenzzne-ds S 0.265 0.290 20.3
12 1,3,5Trichlorobenzene-d3 ) 0.341 0.372 -9.0
1% 01, 4-Dibraowckenzone-od4 S 0.651 0Q.&582 -4 .5
14 2-Fluorcbiph=nyl 5 71,130 1.143 -1.1
15 2,4,6-Tribromophenol S 0.131 0.181 -33.8
16 Anthracene-di0 S 0.850 0.84% 0.6
17 Pvrene-dlo * S 1.523 1.404 7.8
18 Terphenyl-dlé S 1.005 1.02% -1.9
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(919) 544-5729

16-0ct-92 15:38 . Triangle Laboratories of RTP, Inc.
Sample: SSTDASH . Instrument G
GK245
nsné 1469 3084051
#1
1289
1257
N\
1318
dﬂm 4 mhqh
463 1892
FsS ] 564 Jase
218 946
400 [
. 1619
#1720
279 7 1760
- ;
___ ,_
\n \P1.-1<1—.114. LA 1 T T " 7 \.ﬁ LI '.13?'- T
Min 5.0 19.9 15.0 29.0 25.09 30.0 35.a 40.0@




30

T
~

32

T
'

34
35
36
37
38
39

DB

: GK245

. MAT FOR REY Delta,

LAB-BASE QUAN

Area P.Flags S3can

315390

© 1117300

629500
1350100
11199900

728220

528130

524780

&£15740

3446750
*405710

519050

268880

899100

142520
1469200
1965900
1434500
1218200

865300

686420
1143700

660670

863420

156100
1582300
1650600
2130500
2322800
1908500
1821900
1098300
1272900
10110006

97179GC

874050

5B65%0

622350

692110

bb
bb
bb
bv#
bb
bv
bb
bb
bv
bbb
by
bb
bb
bb
bb
vh*
bb
bb
bb
bb
bb
vb
bb
bb
bv
bwv*
vh¥
bb
bb
bv
vy
bv
vy
bv
vy
vV
b
vV
bv

aM
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10-0ct-92 l6:26

Name

152
136
164
188
240
264
112
132

99
152

82
185
240
172
330
188
212
244
128
142
162
152
154
166
246
178
178
202
202
228
228
252
252
252
252
2572
2746
278
276

1,4-Dichlorobenzene-d4
Naphthalene-d8
Acenaphthene-dl0
Phenanthrene-dl0
Chrysene-di2
Perylene-di?2
2-Fluorophenol
2-Chlorophencl-d4
Phenol-d&
1,2-Dichlorobenzene-d4
Nitrobenzene-ds
1,3,5-Trichlorobenzene-dl
1,4-Dibromobenzene-d4
2-Flucrobiphenyl
2,4,6-Tribromophenol
Anthracene-di0
Pyrene-dlo
Terphenyl-dl4
Naphthalene
2-Hethylnaphthalene
2-Chloronaphthalene
Acenaphihylene
Acenaphthene

Fluorene
Pentachlorophensl
Phenanthrene
Anthracene
Fluoranthene

Pyremne .
Benzo(aanthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthens=
Benzo(e jpyrene
Benzola)pyrene
Perylene

Tndeno{l,?, 3-cd)pyrene
Dibenz(a,h)anthracens
genzol(g,h,ilperylene
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18-0ct-92 15:14
Sample: DFTPP

Triangle Laboratories of RTP, Inc.

6K244°763 (9.361)

(919) 544-5729
Instrument G

COMBINE: (763 to 8)-(((758 to 8)+(@ to 8))x1.888)

108- 198 147456
442
AFS - 127
77
69
N 233
51
NHSM .\NQQ
1 1129 ans
1@7 7 186
N\ \ » 441 mow
AN
- 93 ﬁ 167 296 ' 423
&_bhg._.ﬂ .‘4. et -t w.m..!.._..
Nz 5@ 100 150 269 250 300 390 400 450 500
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DFTPP TUNE CHECK REPORT
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Raw Data File: GK244
_ Date: 10~0ct-92
. Time: 15:14
RELATIVE

H/E ION ABUNDANCE CRITERIA ABUNDANCE TUNE
51 30.0 - 60.0% of mass 198 32.47 PASS
&8 tess than 2.0% of mass &9 0.65( 1.9)1 PASS
&9 Mass &9 relative abundance 35.07 PASS
70 Less then 2.0% of mass &9 0.27( 0.8)1 PASS
127  40.0 - 60.0% of mads 198 45,83 PASS
197 less than 1% of mass 198 0.42 PASS
198 Base peak, 100% relative abundance 100,00 PASS
199 5 - 9% of mass 198 7.29 P&ES
275 10 - 30% of mass 198 14.49 PASS
345 Greater than 1% of mass 198 1.40 PASS
441 Present, but less then mass 443 8.472 PaSS
442 Greater than 40% of mass 198 54 86 PASS
443 17 =~ 23% of mass 442 10.94( 19.9)2 PASS




- 158 o~
INITIAL CALIBRATION CHECK DATE : 09-0Oct-92
- ——————————— TIME : 21:45
LAB FILE ID: RF20 =GK231 RF50 =3K230 RF80 =GK232
RF120=6K233 RF160=GK234

COMPOUND FLAG RF RF RF RF RF RF
ZONG 5S50NG  BONG 120NG 160NG MEAN $RSD
19 Naphthalene ! 1.060 D.914 1.015 1.098 0.861 0.989 10.1
20 2-Methylnaphthalene 0.722 0.588 0.638 0.712 0.539 D.640 12.3
21 2-Chlorcnaphthalene ~ 1.102 0.910 0.527 0.950 0.721 0.922 14.7
22 Acenaphthylens ' 1.731 1.463 1.574 1.478 1.275 1.544 11.8
23 Acenaphthene C 1.011 0.840 0.927 0.979 0.763 0.904 11.32
24 Fluorene 1,279 1.105 1.235 1.319 1.033 1.194 10.1
25 Pentachlorophenol C 0.054 0.067 0.076 0.0%0 0.074 0.072 18B.4
26 Phenanthrene 1.09% 0.912 0.942 0.987 0.820 0.952 10.8
27 Anthracene 1.166 0.963 0.9946 1.028 0.841 0.999 11.7
28 Fluoranthene C 1.335 1.233 1.241 1.213 0.965 1.198 11.5
29 Pyrene 2.152 1.670 1.760 1.82) 1.599 1.800 11.¢9
70 Benzo(a)anthracene 1.697 1.419 1.441 1.552 1.292 1.480 10.3
31 Chrysene 1.553 1.400 1.465 1.522 1.304 1.449 6.9
32 Benzo(b)fluoranthene 1.356 1.258 1.379 1.337 1.066 1.279 10.0
33 Benzo(k)fluoranthene 1.428 1.273 1.433 1.557 1.143 1.366 11.8B
Z4 Benzo(e)pyrene 1.264 1.140 1.224 1.317 1.055 1.200 B.7
5 Benzo(a)pyrene C 1.217 1.117 1.221 1.350 1.089 1.199 8.6
‘ °:erylene 1.157 0.988 1.085 1.211 0.991 1.087 9.1
: ndenc(l,2,3-cd)pyrene 0.734 0.701 0.758 0.935 0.916 0.809 13.4
38 Dibenz(a,h)anthracene 0.809 0.744 0.811 1.022 0.972 0.872 13.7
29 Benzo(g,h,1i)perylens 0.900 0.811 0.871 1.118 1.066 0.953 13.8
7 2-Fluorophencl 5 1.748 1.59%5 2.1¢1 2.187 1.792 1.897 13.9
8 2-Chlorophenocl-d4 S 1.549 1,434 1.718 1.706 1.369 1.555 10.1
9 Phenol-ds S 2.187 1.967 2.548 2.549 2.056 z.261 12.1
10 1.2-Dichlorobenzene-d4 S 0.895 0.865 0.975 0.955 0.767 0.89) 2.3
11 Nitrobenzene—3d5 5 0.I11 0.280 N.423 0 434 Q0. 374 0.765 18.6
12 1,3,5-Trichlorobenzene-d3 S 0.374 0.354 0.356 0.338 0.283 0.341 10.2
13 1,4-Dibromobenzene~d4 S 0.640 0.670 0.720 0.691 0.532 0.651 11.1
14 2-Fluorcbiphenyl $1.264 1.171 1.205 1.118 0.891 1.130 12.7
15 2,4,6-Tribromophencl S 0.103 0.125 0.152 0.145 0.127 0.131 14.9
14 Anthracene—-dl0 5 0.923 0.854 0.894 0.843 0.737 0.850 8.4
17 Pyrene-dl( 5 1.633 1.412 1.572 1.554 1.438 1.523 6.2
18 Terphenyl-dl4 S 1.086 0.976 1.055 1.003 §.907 1.005 7.0

]

[4
ia/"'/’?'




159

OATLY CALIBRATION CHECK
LAB FILE 1D: GK230
COMPOUND FLAG RF RF %D
MEAN 50

19 Naphthalene 0.989 0.913 7.7
z0 2-Methylnaphthalene 0.640 0.588 8.0
21 2-Chloronaphthalene ' 0.922 0.910 1.3
22 aAcenaphthylene 1.544 1.463 5.2
23 acenaphthene - C 0.904 48.840 7.1
24 Fluorene 1.194 1.105 7.5
25 Pentachlorophenol C 0.072 0.067 7.1
246 Phenanthrene 0.952 0.912 4.2
27 anthracene 0.999 0.%963 3.6
28 Fluoranthene C 1.197 1.233 -2.9
29 Pyrene 1.800 1.670 7.2
30 Bento(a)anthracene 1.480 1.418 4.1
31 Chrysene 1.449 1.400 3.3
32 Benzo(b)fluoranthene 1.279 1.258 1.7
33 Benzo(k)fluoranthane 1.366 1.273 6.9
34 Benzo(e)pyrene 1.200 1.140 5.0
35 Benzo(a)pyrene c 1.199 1.11% 6.8
36 Perylene 1.087 0.988 e.Q
Indeno(1,2,3-cd)pyrene 0.809 0.701 13.3
‘ Vibenz{a,h)anthracene 0.872 0.744 14.7
> =nzo(g,h,i)perylene 0.953 0.811 15.0
7 2-Fluorophenol S 1.897 1.5% 15.9
8 2-Chlorophenol-d4 3 1.555 1.43%¢6 7.7
7 Phenol-dSs 8 2.261 1.967 13.0
10 1, 2-Dichlorchenzene-d4 S 0.891 0.865 3.0
11 Nitrobenzene-db s 0.365 0.280 23.1
12 1,3,5-Trichlorobenzene—-d3 S 0.741 O0.3k4 -3.9
13 1,4-0ibromobenrene-d4 S G.651 D0.470 -3.0
14 2-Fluorcbiphenyl S 1.130 1.171 ~3.6
15 2,4,6-Tribromnophencl S 0.131 0.125 4.3
14 Anthracene-dio 5 0.850 0.854 -0.5
17 Pyrene-dl0 - S 1.523 1.412 7.3
18 Terphenyl-dl4 S 1.005 0.976 3.0

~

DATE : 09-0Oct-92

TIHE : 21:47

je el
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89-0ct-92 16:41

Sample: SSTDHAZA

Triangle Laboratories of RTP, Inc.

(919) 544-5729

Instrument G

GK231
108a- 1468 1318332
#1
615 866  ;pga
443
\ 499 1288
1256
s, |
109 786 A9l |
949 1498
1752
278 1617
m 2831
e (N
a »- T L i T o . L 1 | rnl_.u T T T qlw}.-. v ] MR B

Min 5.8 19,0 15,0 20.0 25.0 30.08 35,0 10. 0




QUAN

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

a4
31
12
313
4
I5
I6
27
8
39

el R I e R R R

D8

MAT FOR REV Delta

19
91
95
95
56
70
94
76
20
60
B4
69
92
EFd
77
23

93

89
96
87
79
6
86
93
20
96
57
95
9é
74
94
62
g8
91
g9
?1
75
76
78

1 GK231

99
5
98
99
98
97
94
99
98
80
99
97
98
?8
95
98
98
99
7
88
98
?7
86
96
92
S8
29
99
29
91
?8
66
2?1
3
S0
o2
84
B3
8%

LaBT5REE ZCUan

Area P_Flags Scan

0 218350 bb 443
-1 847180 bb 615
1 426240 bb 866
-1 850880 by 1080
o 571040 bb 1468
0 445220 bb 1752
-1 190880 bh 278
0 169060 bb 413
-1 218780 bb 397
-1 97728 bb 462
1 v132130 bb 517
a 158590 bb 563
Q 9888 bb 623
0 269420 bb 772
0 21880 bb 280
0 392650 vbx 1088
0 466140 bb 1285
0 310140 bb 1317
0 449980 bb ¢18
i 306580 bb 717
-1 234800 bb 786
0 368830 bb 845
1] 215440 bb 871
-1 272620 bb 945
1 22920 bb 1054
1 467420 bvx 1084
0 495940 vb 1091
0 568060 bb 1256
0 614290 bb 1288
0 484540 bv 1467
0 443260 vb 1472
0 301910 bv 1670
4] 317810 vb 1676
a 281440 bv 1728
0 270800 vv 1739
0 257590 wv 1758
0 163310 by 1977
0 150120 wvv 1986
-1 200360 bv 2031

o et 161

09-0ct-92 21:52

1,4-Dichlorobenzene-d4
Naphthalene—-d8
acenaphthene-dl0
Phenanthrene-di0
Chrysene-dl2
Perylene-dl2
2-Fluorophenol
2=-Chlorophencl-d4
Phenol-d5s
1,2-Dichlorobenzene-d4
Nitrobenzene-ds
1,3,5-Trichlorcbhenzene—-d3
1,4-Dibromobenzene~d4
2-Fluorcbiphenyl

2,4, 6-Tribromophenol
anthracens-dio
Pyrene-dlo
Terphenyl-cdl4
Naphthalene
?2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Fluorene
Pantachlorophenol
Phenanthrene
Anthracene
Flucoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Renzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(l, 2, 3~cd)pyrens
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
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(919) 544-5729

#9-0ct-92 15:51 " Triangle Laboratories of RTP, Inc.

Sample: SSTDASH Instrument G
- |[GKZ238
3604860
1801 1468 TIC
#1
1289
1257 A 1490
796 N 4
aﬂu _
UFS Mss 1117
400 =
5 a\v: 950
718 | 871 1618
1677
- 1740
279 _ | | ; |
1896 £833

m ? P- T L] ¥ T ¥ 1 [] o -_rlrm?rn'_ﬁ- T g T v 1 T

Nin 5. € 10.9 15.8 20.0 25.0 39.0 35.0 40.9




QUAN DB

No. MAT FOR REY Delta

R B e TN e R WU S &
=
[
o

37 100

Vv
ssrpore b T 163
: BK230 LAB-BASE GQUAN 05-0ct-92 21:52
Area P.Flags 3can oM Name
B7 99 0 263920 bb 443 152 1,4-Dichlorobenzene-d4
°0 95 2] 1019200 bb 616 1346 Naphthalene-d8
95 99 0 525660 bb 866 164 Acenaphthene-d10
93 9% 0 1206300 bvx 1081 188 pPhenanthrene-dl0
44 98 0 969410 bb 1469 240 Chrysene-dl2
86 97 0 692730 bb 1753 264 Perylene-dl2
95 96 0 526020 bb 279 112 2-Fluorophenol
75 99 -2 473710 bb 413 132 2-Chlorcphenol-dé
84 98 -1 648800 bv 398 99 Phenol-d5
43 81 1 285250 bb 463 152 1,2-Dichlorobenzene~d4
85 99 -6 v357000 bb 517 82 Nitrobenzene-d5
78 37 -2 451180 bb 564 185 1,3,5~Trichlorobenzens-d3
94 100 0 221070 bb &£23 240 1,4-Dibromobenzene-d4
92 %8 -z 769320 bb 772 172 2-Fluorcbiphenyl
78 99 5 82112 bb 980 3I0 2,4,6-Tribromophenol
21 98 0 1288100 vb 1089 188 anthracene-dl0
92 99 0 1711400 bh 1286 212 Pyrene-dlo
85 98 0 1182100 bb 1318 244 Terphenyl-dl4
96 98 0 1163700 bb 619 128 Naphthalene
83 90 0 749490 bbh 717 142 2-#Methylnaphthalene
79 98 0 597900 bb 787 162 2-Chloronaphthalene
95 98 0 961260 vb 845 152 aAcenaphthylene
87 88 1] 551810 bb 871 154 Acenaphthene
93 94 0] 726160 bb 946 166 Fluorene
88 99 0 101310 bb 1054 2646 Pentachlorophenol
94 98 0 1374800 bvx 1084 178 Phenanthrene
g5 99 0] 1451600 vbx* 1092 178 Aanthracene
23 99 0] 1858900 bb 1257 202 Fluoranthene
94 98 0 2023500 bb 1289 202 Pyrene
78 99 0] 1718800 bv 1468 228 Benzo(a)anthracene
2 99 0 1696800 vv 1473 228 Chrysene
&7 72 0 1088900 bv 1671 252 Benzof(b)fluoranthene
89 95 0 1102100 wv 1677 252 Benzo(k)fluoranthene
90 94 0 287510 bv 1729 252 Benzo(e)pyrene
°0 97 0 966750 vv 1740 252 Benzo(a)pyrene
%0 97 0 855880 vv 175% 252 Perylene
85 94 0 &£07180 bv 1978 276 Indeno(l,2,3~cd)pyrene
83 97 0 643840 vv 1987 278 Dibenz(a,h)anthracens
84 94 0 701990 bv 2033 276 Benzo(g,h,i)perylene
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(919} 544-5729

#9-0ct-92 17:33 Triangle Laboratories of RTP, Inc.
Sample: SSTDASA Instrument G
GK232
hﬁng 1468 wwmhmwm
#1
1289
1257
796 Y| ps1a| rave
263499 1117
Aﬂ& /
#F'S - 563 747 95@ 1618
279 1677
1740
‘ . S
2834
pﬂs
nw . 1>- — _-J1«‘.:- N U —— T M | U | A S T Y i
Min 5.0 10.0 15.0 28.9 25.0 30.4 35.0 40.0
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QUAN DB : GK232 LAB-BASE QuUAN 09-0ct-92 21:52
No. HMAT FOR REY Delta Area P.Flags Scan QH Name
. 100 85.100 0 158210 bb 443 152 1,4-Dichlorobenzene-d4
100 91 96 -1 641670 bb 615 136 Naphthalene-d8
3 100 95 98 1 332930 bb 866 164 acenaphthene-d1o0
4 100 94 99 -1 798490 bv* 1080 188 Phenanthrene-dl0
5 80 153 %6 1 603510 bb 1449 240 Chrysene-dl12
6 100 Be 92 0 374070 bb 1753 264 Perylene-dl2
7 100 95 96 -1 683850 bb 278 112 2-Fluorophenol
8 100 76 98 4] 543470 bb 413 132 2-Chlorophenol-d4
9 100 81 99 0 806190 bv 198 99 Phenol-dS
10 87 £5 84 0 308570 bb 463 152 1,2-Dichlorcbenzene-d4
11 100 87 99 1 *S43410 bb 517 82 Nitrobenzene-d5
12 100 &7 98 0 457280 bb 563 185 1,3,5-Trichlorcbenzene-d3
13 100 93 98 0 227950 bb 623 240 1,4-Dibromcbenzene-d4
14 100 90 98 0 802240 hb 772 172 2-Fluorcbiphenyl
15 100 76 97 0 101480 bh 980 I0 2,4,6-Tribromophenol
14 100 89 %6 1 1427700 vb 1089 188 Anthracene-dlo
17 100 BR7 24 0 1905200 bb 1286 212 Pyrene-dl0
18 100 B4 3¢ 0 1272800 bb 1318 244 Terphenyl-dl4
19 100 96 98 8] 1302700 bb 618 128 Naphthalene
20 100 88 90 1 818160 bb 717 142 2-Methylnaphthalene
21 100 B4 97 -1 617520 bb 786 162 2-Chlorcnaphthalene
22 100 95 97 o] 1047800 vb 845 152 Acenaphthylene
23 100 86 87 0 617300 bb 871 154 Acenaphthene
24 100 92 @95 0 822300 bb 946 166 Fluorene
25 100 84 97 1 121570 bv 1054 266 Pentachlorophencl
26 100 94 98 1 1504600 bv 1084 178 Phenanthrene
27 100 95 98 1 1591200 vb¥* 1092 178 aAnthiracene
.2 100 23 97 1 1981900 bb 1257 202 Fluoranthene
2100 93 7 0 2123800 bb 1289 202 Pyrene
30 100 80 98 0 1738700 bv 1468 228 Benzo(alanthracene
31 100 92 97 0 1767800 wv 1473 28 Chrysene
32 82 &3 68 0 1031900 by 1671 252 Benzo(b)fluoranthene
33 100 87 94 0 1071700 vv 1677 252 Benzo(k)fluoranthene
34 100 90 94 1] 215930 bv 1729 252 Benzo(e)pyrene
35 100 90 95 0 913410 wv 1740 252 Benzo(a)pyrene
35 100 92 95 0 811850 wv 1759 252 Perylene
37 100 92 %5 g 5646930 hv 1978 27¢ Indenol(l,2,3~cd)pyrens
I8 100 87 94 0 606550 vv 1987 278 Dibenz{(a,h)anthracene
39 100 91 94 0 651920 bv 2033 276 Benzo(g,h,i)perylene
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#9-0ct-92 18:24 Triangle Laboratories of RTP, Inc. (919) 544-5729
Sample: SSTD1Z28 Instrument G

GK233
100 1469 4434643
. #1

1289
1257
786 N\ \th&
1992
463
400
SFS.- 996 1618
\hmqm
1730
/
278
- r 19
|
PM&

\& v r-q 1 T LI T LI T T
Nin 5.0 20.0 25.0 30.0 35.9 40.0




DB : GK2I3

. MAT FOR REV Delta

4’1
55 TpIZ©o Qt,oh*H

LAB-BASE QUAN

Area P_Flags Scan
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i
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i
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{
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13
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o
~
—
0
o
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!

—
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-
~0
o
]

—
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o
(0]
o4
O
o«
1

-
Q
O
o
LoV ]
0
~d
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[
o
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O
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t

—
~0 (=]
[o2] o
~d o]
o8] oo
~0 ~0
~4 —
1
H O~ Q0QO000OKMFFOOODOOOO0OO0OKHHFHFOFOODOOOO OO, OFOFRFED

140670
577580
332800
804400
563010
415780
922860
719960

1075800

402900
‘751680

585090

2916%0
1116200

145200
2040200
2623900
1694700
1903100
1232%00

948340
1675000

977570
13146800

218620
23874600
2486800
2935400
3075900
2621100
2570900
1667800
1941900
1643000
1683700
1510500
1184800
1274800
1394000

bb
bb
bb
bvx
bb
bb
bv
bb
bv
bb
bb
bb
bb
bb
bb
vb
bb
bb
bb
vb
bb
vb
bb
bb
bv
bv¥
vb
bv
bb
bv
A"
bv
vV
bwv
vy
Vv
b W
Vv
bv

QM

67
05-0ct-72 21:52

Name

443
615
866
1081
1470
1754
278
413
398
463
517
563
623
772
980
1089
1287
1318
é&i8
717
7186
845
871
946
1054
1084
1092
1257
1289
1468
1474
1672
1678
1730
1741
1760
1780
1988
2035

152
1346
164
188
240
264
112
132

%9
152

4
185
240
172
330
188
212
244
128
142
162
152
154
166
266
178
178
202
202
228
228
252
252
252
252
252
274
278
276

1,4-Dichlorobenzene-d4
Naphthalene—d8
Acenaphthene-di0
Phenanthrene-di0
Chrysene-dl12
Perylene-dl2
2-Fluorophenol
2-Chlorophenol-d4
Phenol-d5
1,2-Dichlorobenzene-d4
Nitrobenzene-d5
1,3.5-Trichlorobenzene-d3
1,4-Dibromobenzens-d4
2-Fluorcbiphenyl
2,4,6=Tribromophenol
anthracene-dlo
Pyrene-dlo
Terphenyl-dl4
Naphthalene
2-Methylnaphthalene
2-Chloronaphthalens
pcenaphthylene
acenaphthene

Flucrene
Pentachlorophencl
Phemnanthrene
Anthracene
Flucranthene

Pyrene
gBenzo(a)anthracene
Chrysene
Benzo{(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrense
Benzo(a)pyrens
Perylens
Indeno(l, 2, 3-cd)pyrers
Dibenz{a,h)anthracene
Benzo(g,h,i)perylene
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B9-0ct-92 19:15

Triangle Laboratories of RTP, Inc.

(919) 544-5729
Instrument G

Sample: SSTD16#
GK234
5722822
100 1290 1469 TIC
#1
1257 1490
78 1092
500
400 1634
946
564
i 619 17 1679
Y /1743
i rd
2 ~ 1990
- # J __ |
_Ho
xo .F- ¥ L) -— _ v T a.-.l.t. L m l|m| v L bl L) -—’- |
Min 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0




~0

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

.'77

30

31
32
33
34
35
36
37
38
39

W~ O b
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ssTpve g I e
BB : Gk214 LAB-BASE QUAN 09-0ct~-92 21:52
. MAT FOR REV Delta Area P.Flags Scan QM Name
100 85 99 o] 175470-bb 443 152 1,4-Dichlorobenzene-d4
100 92 97 . 0 716690 bb 616 136 Naphthalene-dB
100 ¢4 98 o] 446330 bb 8466 164 Acenaphthene-dlD
160 92 98 0 1083200 bvx 1081 188 Phenanthrene-d10
71 29 94 1 674960 bb 1470 240 Chrysene-dl12
100 88 96 0 629800 bb 1754 264 Perylene-di2
100 95 96 -1 1257700 bb 278 112 2-Fluorophenol
160 71 9% 1] 260580 bb 413 132 2-Chlorophenol-d4
100 B& 99 0] 1443300 bv 398 29 Phenol-dS
?1 70 87 0 538150 bb 463 152 1,2-Dichlorcobenzene-d4
100 8% 99 1 1072400 hb 518 82 Nitrobenzene-d5
%6 &7 ©98 0 812370 bb 564 185 1,3,5-Trichlorocbenzene-d3
106 93 99 0 - 313470 bb 623 240 1,4=-Dibromcbenzene-dé
100 90 98 0 1589900 bb 772 172 2=Fluorcobiphenyl
100 77 98 0 226930 bb 980 330 2,4,6-Tribromophenol
100 %0 97 0 3191600 vb 1089 188 Anthracene-dlo
100 91 99 ] 3882300 bv 1287 212 Pyrene-dio
160 83 97 -1 2447800 bb 1318 244 Terphenyl-dl4
100 96 98 0 2466800 bb £19 128 Naphthalene
100 88 90 0 1545300 vb 717 142 2-Methylnaphthalene
100 79 97 0 1286500 bb 787 162 2-Chloronaphthalene
100 94 97 0 2275800 vb 845 152 -Acenaphthylene
100 87 89 o] 1361400 bb 871 154 Acenaphthene
100 91 95 0 1844700 bb 946 166 Fluorene
100 83 98 0 321540 bv 1054 266 Pentachlorophenol
100 94 <98 0 3552300 bv¥ 1084 178 Phenanthrene
100 94 99 ] 3645600 vv 1092 178 anthracene
100 ¢z 97 s} 4181300 bb 1257 202 Fluoranthene
100 91 96 0 4316000 wvv 1290 202 Pyrepe
99 74 97 -1 3486700 bv 1468 228 Benzo(a)anthracene
100 90 97 0 3520500 vv 1474 228 Chrysene
81 62 48 0 2685800 bv 1672 252 Benzo(b)flucranthene
1800 87 %4 1 2878200 wv 1679 252 Benzo{k)fluoranthene
100 87 94 1 2654800 bv 1731 252 Benzo(e)pyrene
100 89 96 1 2743300 wv 1742 252 Benzof{a)pyrena
100 89 95 1 2497200 vv 1761 252 Perylene
100 90 87 2 2307100 bv 1981 2764 Indeno(l,?,3-cd)ipyrens
97 85 9% 2 2448900 bv 1990 278 Dibenz(a,h)anthracene
83 89 97 4 _ 24686600 bv 2038 276 Benzo(g,h,i)perylene
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#9-0ct-92 15:01 - Triangle Laboratories of RTP, Inc. (919) 544-5729
Sample: DFTPP . Instrunent G

GK229 762 (9.358)
188- 198 | | 552960
69 77
LY
51 255
110
r \Ng
haa/ mmm 186 275
N 2249 443

\ 93 167 — 296 . 3 =

uuLFrIE.‘EK hﬁb dnddymbs “.- W - .14.- v sy toty ML *4m. T T T~
wz_ 5@ 160 150 200 250 300 350 400 450 500
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DFTPP TUNE CHECK REPORT
Raw [ata File: GK229
Date: 09-0ct-92
. . Time: 15:01
i
RELATIVE
M/E ION ABUNDANCE CRITERIA ABUNDANCE TUNE
S1 30.0 - 60.0% of mass 198 40.00 PASS
68 Less than 2.0% of mass 49 0.69( 1.3)1 PASS
X Mass &9 relative abungance 53.33 PASS
70 Less then 2.0% of mass 69 0.45( 0.8)1 PASS
127 40.0 - 60.0% of mass 198 45.93 PASS
197 Less than 1% of mass 198 0.49 PRSS
158 Base peak, 100% relative abundance 108.00 PAsS3
19¢ 5 - 9% of mass 198 65.99 PASS
275 10 - 20% of mass 198 17.78 Fass
365 Greater than 1% of mass 198 1.41 PasSS
441 Present, but less then mass 443 6.67 PASS
442 Greater than 40% of mass 198 44 .81 PASS
443 17 - 23% of mass 442 8.66( 19.3)2 PASS
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lNSTRUMENTAL ANALYSIS CAIJBRATION DATA 174 o

® Plant _Fred Welber - NAPA Location S£. Cevrs M2
Dats __9-/- %2 WE operstor T

intiel Callbration  (Accuracy: + 2% Span)

System Blas Reponse:  Analyzer Responoe-inkial Bias = = 5% Span
Final Bias - Intia) Blas = = 3% Span
(flm 2072)

Rung / Time: /208 -/3.30

’ ?:2—?2- Run» Z Time: //0/~ /%:e) "
Rm 202) _




msmumsum. ANALYSIS CALIBHATION DATA _’

A e e e m——

. TOTAL HYDHOCAHBONS

ML MR s L AEES m b e, e tmmE  a v eem o v b

PP —

PLANT Feod Méer WAL

LOCATION _;f za;,;, /no

DATEM 9./-42. OPERATOR -rm
HCRANGE o— /000 {Mc.tﬂmﬂ RESPONSE TIME

INITIAL, CALIBRATION: {Accuracy +5% of calibration gas value)

| .GasType |  Actual Analyzer | Gas Type Actual Analyzer
Concentration "' { Concentration IR
HC - Zero o) . / HC-Mid g s sl
HC - High o4 L/, 2 HC-Low | %2032 | Bee
PAN DRIFT: (Accuracy +3% of span) '
- | (’m 202) ~g-2-92

. Run # / Tlme /2. 05’ /3 35 Run# 2’ Time: /S /L5152
1 | GasType intlal | Enal T ] 77| GasType | T Inittat T "= Final
------ Response Response e Response Response
HC - Zero 0./ ) 8 HC- Zaro .5 .. 0.8
HC- 303 360 318 HC - 200 %0).9
—
ARG # I~ Time: |4 SO 1458 Run # Time:
Gas Type Initial " Final Gas Type initlal " " " Final
. Re Rasponse e Response Response
T —
N\C - Zero ,A ¥ I HC- Zero
w
HC - 300 200 HC- . ... . .. .
em 202) PR - . e - - - — e me i e icmare a eemeereem
t2-92 {Aun# 2 Time: w20/~ 7420/ Aun# ~ Time: 77T
Gas Type Initial Final - Gas Type | ~ Initlal"7f T Final
Response Response - . a.mmeem.|-.- Response __ | ... Rasponse
HC - Zero 0.5 ~8. (o~ HC-Zer6 .. |ovee oo | o
HC- 303 Job Zo0 e | HC = e |
= b

e o i s e e | o i —— . =

ki et 4 et e




INSTRUMENTAL ANALYSIS CALIBRATION DATA

Plant Fped Lrber - MNAPH

Date

Initial Calibration

g-/-92

(Accuracy: = 2% Span)

Operator

DILUENT O, AND CO,, MONITORS

176

Location S¥. louis, /Mo

T

System Bias Reponse:

Analyzer Response-initial Bias = = 5% Span
Final Bias - Initial Bias = = 3% Span

% e
Gas Type Actual Analyzer Gas Type Actual Analyzer
Concentration Responsa Concentration Respeonse
0,-Zero 2.0 o./ CO,-Zero 0.0 0.2
o,Hgh | 2e.9 2/. 0 CO,-High /6. / 6.5
0,-Mid 70.0 9.9 CO,-Mid /0.0 2. D

& m202) Run# /  Time: /204 - /3. 3¢
Gas Type Initial Blas Finai Bias Drift
Response Response
. 3 Zero 0.0 6./ 6. -0.3
L&—: f0.9 ?. ? %&#
462-92 2 Time:
Gas Type \lgm Final Blas Drift
N Respg_sa-/
\&
GOE/{Dg 0.0 e/
(ﬂm 202) ?:-2-?2 Run # 2 Time: t7:0/-/7% 0!
Gas Type Initial Bias Final Blas Crift
Responsa Response
Zero 0, / 0.0 |03 0.2
C0,/0; lo./ 0.7 | 2.8 ’e, 2
@M 202) Run# 3 Time: 8 1L-15S"20b
Gas Type Initlal Blas Final Btas Drift
Responsa Response
. Zero o 1 .7 7.2 0.3
€0,/0, 0.7 16/ | 9.0 N4
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INSTRUM_ENTAL ANALYSIS CALIBRATION DATA

' :"..‘5‘:‘%_! PRI

'CARBON MONOXIDE

.' Plant foed bl ber -APFPH ""”Loc'ation St Lovis, Mo

Date  9-/-72 | Operator 7 #~

CORange ©-/000

Initiat Calibration: (Accuracy: + 5% Span)
T A 1
Gas Type Actual Concantration Anayzer Response
CO-Zero 0 0. 3
CO-High __P2e 72 Y
CO-Mid ery bo &
| COLow Y00 ' Y12
Zero & Span Drift: (Accuracy = 5% Span)

'm202) EndRun# / Time: /2:0g - 12 20

. . Gas Type Initial Responsa Final Rasponse Orift

CO-Zero 0.3 o2
— 72 ¥ 1 a9 ]
E@ 2 Time: . '
Gas Type \% Final Response At H

T eezer 0.2 —
'm 202) { co 93 . | [ !

P2 Bensrun s 2 Tme: 17:0/- 1470

Gas Type . IR ! Final Response Drilt

CO-Zaro - 0., 0.y : | '
Rm 202) CO- 24 &4 1 £99 | ﬂ
12 e run s B Time: 510 1S 20 “

. Gas Type Inttlal Responss F " Final Rasponss Drift i

i co-Zero 0.9 .} . 01

| o 925 | 738 ]




INSTRUMENTAL ANALYSIS CALIBRATION DATA

| 'NO, MONITOR
.' ' Plant fru/ Ulebpr - A ALPF- Location S#. Lewrss, MO
Date 7~ /- G2 Operator  7m

Initial Calibration  {(Accuracy: * 2% Span)

Gas Type Actual Analyzer
Concentration Response

NO, -Zero 0.2 o. ¥
I NO,-High 2/4 2y 5
“ NO, -Mid /28 /3%.S

System Bias Reponse: Analyzer Response-Initial Bias = + 5% Span
Final Bias - Initial Bias = + 3% Span

(/ZM 202—) | Run # / Time:72: 0% - /3.3
Gas Type Initial Bias _ Final Bias Drift
Response Response
. ,- Zero o, ¥ 3./
| NO, /2 9.4 1479

Gas Type Final Blas '_—/—D'/F—
| Response
oo~ 0.y 1=
No, | 73Fs
fém 202) 9‘2-52 Run # & Time: //:0/- /4 0/
Gas Type Initial Bias Final Bias Drift
Response Response
Zero 2. (o 0. &
NO, /3.5 /2% 5
em202) 4-2-92  PRun#g 3 Time: /54 -/87 26
) Gas Type Initial Blas Final Bias Dritt
Response Response
. Zero 0. ¢ 0.5

NO, 1375 /39,9




INSTRUMENTAL ANALYSIS CALIBRATION DATA 173 o
':*J{i.‘?mifﬁi “ LT
DILUENT ,S'Oz MONITORS -

. 4. ‘ﬁﬁ,‘.;f‘-".-" -

fpaaiE Location S#. Lewrs, MO

Dai'  _-3-92 Rk .-"_' ":'.':-f.. . Ope rator fm

80, High

$0,-Mid

Systemn Bias Reponse.  Analyzer Response-initial Blas = : 5% Span
Final Bias - (nktial Blas = = 3% Span

(Foﬂ-mﬂtbf#)’oz-:) Runs / Tme: ,:Y2-F /0

Gas Type Inktial Bias Final Biss Drit
_ Respones - _Respones
. l Zero 2,0 ] 0._é

80 - f50.9 1.1

(Fo/t’_m.) Rne¢ 2 Tme s.37-9:419

Gas Type Inkial Bias Final Bias Drit
Responss Response -

J Zoro 0.8 0. F 1
80, 19.9 gl b

(FO enm. \‘ Run s 3 Tme: /032 -//°5%

(Pay) Rung /  Tine /3o usue - 1L

ey N . e P

Gas Type Intieé Biss ¥} st Olas O L
Responss = Response C :

2o 0.8 '

3
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INSTRUMENTAL ANALYSIS CALIBRATION DATA

| "NO, MONITOR
.i': Plant Frad fieber - NAPLH Location S7 lavis, 470
Date _7-3-92 Operator _ ¥ s

Initial Calibration  (Accuracy: * 2% Span)

Gas Type Actual Analyzer
Concentration Response

NO,-Zero

NO, -High

NO,-Mid

System Bias Reponse: Analyzer Response-Initial Bias = = 5% Span
Final Bias - Initial Bias = + 3% Span

(PoﬂmﬂLMHYM'I‘D

Gas Type Initiai Bias Final Bias Drift 1
Response Response
. | Zero o 2 4
NO, /39 138
(For’ZM ) Run # Z Time:E.‘B?'—q,'S'?
Gas Type Initial Blas Final Blas Drift
, Response Response
Zero 2.4 L.y
NO, /35 LY1
(Foﬂm ) Run # 3 Time: /032 ~11.5 3
Gas Type Initial Bias Finai Bias Drift
h Response Response
" Zero 0. 0.8
NO, 1Y/- /42. 7
(PA'//) Run # / Time: /314 =14 16
Gas Type initial Blas Final Bias Drift
Response Response
. Zero 0.9 /. P
NO, /137.7 134.5




INSTRUMENTAL ANALYSIS CALIBRATION DATA el

AL

CARBON MONOXIDE

Plant /t;v/ U ber = A2 RLH .'Lodation 5/. Louis MO
Date  4-3-62  Operator T w—

-

CORange J-/p00

nitia! Callbration: (Accuracy: = 5% Span)
Gas Type Actual Concentration Anayzer Response
CO-Zero 0
CO-High
i CO-Mid
& Span Drift: (Accuracy = 5% Span)
(Fofm=End Run # / Time: 4. o5 -0
4L DEHYOE -) '
. Gas Type Inittal Response Final Response Drift
CO-Zero /.o /.3
co- 229 59¢
’Fp&h.)EndRun# Z’ﬁmezs;?;,y;fi '
L
| = |
Gas Type inittal Responsa ~ Final Response Drift
CO-Zero /.3 0.7
* co- 27 T 900

’
‘FDM)EndRun# Time: lo:32-11:53

Gas Type . Initial Response i Final Response Drift

CO-Zero 0.9 C%‘ -9 | :
| co- 730 L 770 _
|

PA‘/) EndRun# / Time: /3 .1¢~- 4. ¢

.\’ Gas Type Initlal Responsa | } " Finat Responss Drift
CC-Zsro 0.4 | i ~/Y
Co-




INSTRUMENTAL ANALYSIS CALIBRATION DATA 182

DILUENT O, AND CO, MONITORS

@ Plant _Fre/ pibber — MNAPH Location S7# Lovls, 10
Operator T m

Date - 2-92

Initial Calibration  (Accuracy: + 2% Span)

Gas Type Actual Analyzer Gas Type Actual Analyzer
Concentration Responss Concentration Response
0,-Zero CO,-Zero '
O.-High CO,-High
Og-Mld COZ-Mld
——— e
System Bias Reponse: Anatyzer Response-Initial Bias = = 5% Span
Final Bias - Initial Bias = = 3% Span
&oﬁmﬂbﬂ{yb£\ Run # / Time: ¢ ¥3.-§./p
Gas Type Initial Bias Final Bias Drift
Response Response :
. } Zero 2.0 0.012.3 2,/
COE/Og /0.0 re.0 |9 b 0.0
_.__.._____—__...—_-—.—i_———"“'"_""'—"—'*
CFDBM) Run # & Time: &’.‘3?-'7'.‘{"7
—_——————— ——————————
Gas Type Initial Bias Final Bias Drift
Response Response
Zero 0./ 0./ % 0.1
2.
j CO;/OE 0.0 /0.p A /DD
|
(PO'Q'" 5. Run # 3 Time: /032 -//:52
Gas Type Initial Blas Final Bias Drift
Response Response
Zero o.1/ 0.7 ez 0./
C0,/0; 9.9 /0.0 ) 19, 7 4
Cf/ﬁ'f) Run # / Time: /3 ' ¢¥ -1 Y1
) €0,/0, 0.1 29 | 9.9 9g I'
e e . — —
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INSI'RUMENTAL ANALYSIS CAIJBRA‘HON DATA _'

.. TOTAL HYDROCAHBONS

o mriwr S et w e

PUANT Fred tihdov, - JALS

DATE ¢-2-92

LOCATION §+ z.w;s , m’a
OPERATOR ‘7%— '

R S

HCRANGE _2- /000 (ﬁ'ffi‘(aull

_RESPONSETIME__~

INITIAL CALIBRATION: (Accuracy +5% of callbration gas value)

. Run # / Tlme & ({2 ? /0
Gas Type Inhial “Final
e Rasponse Response
HC - Zero 2.2 -8/

| HC- 302 200 3po

Run # 2 Time: £:37-7.59
Gas Type Initial Final
* Respanse Response
HC - Zero o./ 0.3
HC- %03 302 A9F.- 5

. ZERO & SPAN DRIFT: (Accuracy £3% of span)

o .f

Run# 2 Time: 76° 32 -//:43
Gas Type Initial Flnal
Response Response -
HC - Zero o-F //. e
HC- %03 30(./

;},?7" --'7 R

w
GasType |.  Actual Analyzer | Gas Type Actual Analyzer
Concentration | concentration e
HC - Zero 0 HC - Mid .
HC - ngh- HC - Low T

Run# 7/ Time13TIYETIVITL
GasType ‘| ~ it ™| "~ Final
e Response Response
HC- Zero 0. F...). ¢.%
HC. 403 302 3o00. )

‘..-... -

Run # Time;
Gas Type Initlal "~ " Final
e Response . Response
HC- Zera
JHC. . ... . :
GasType |  Initial ~ | " Final
w .+ a.me..=|...Response . _{ . Response
MC-2Zero .} e
HC e i o e
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INSTRUMENTAL ANALYSIS CAUBBATION DATA _'

sy s

A it T T TV S — s T

. TOTAL HYDHOCAHBONS

PLANT Fped Wetrer- /U/)-P,q

LOCATION §7‘ Lo’u,:, Mo '

DATE _ ¢-4-92

OPERATOR__ 7w

T TP e

S

HCRANGE o-/00¢ //’/fﬁu./) )
A .

- RESPONSE TIME

INITIAL CALIBRATION: (Accuracy +5% of callbration gas vafue) - - - D e
. .Gas Type . Actual Analyzer | Gas Type Actual Analyzer
Concentration Concentration oo
HC - Zero 0 HC - Mid T St o "
HC - High HC-ltow | 303 | . "
—
|ZERQ & SPAN DRIFT: (Accuracy £3% of span) S
Run # 2 Time: 7 08 ~§.'5/ Run# '~ Time: ~ 7 T UTTT
GasType | Intat | “Fnal T | 77| GasType |~ Initlal™""""| ~~" Final
s Response Response e Response Response
HC - Zero “ o1 - é 9 HC- Zero
HC - #0/./ 300. 0 HC- . _
W
- - m\
Run #3 Time: /2. 0§~ /%) ‘f/ Run # Time:
Gas Type initial Final Gas Type Inittlal ~ " | ~ Final
* Response Response . Response Response
HC - Zero - 0./ -2 b HC- Zero
HC - 200, 296 .9 lwe- . | .
o _____ | it e P g — ]
S ———
Run # Time: , Run#  Time: ~~ 7T ¢
Gas Type Initial Final GasType |~ Initlal "™""| "~ Final
Response Response - . ==} .. Response . | ... Response
HC . Zaro HC— Zaro ..} ch ey e s [P
HC - FHC e} e
- S o o — - —_

— - ] U ———— . . S, - =

e e i o ek e . e et e+

i
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INSTRUMENTAL ANALYSIS CALIBRATION DATA

_. 'NO, MONITOR
Plant FN«’ Wieber - VAP H Location S * Louis , Mo

Date 7- - 92 Operator 7 ™

Initial Calibration  (Accuracy: = 2% Span)

Gas Type Actual © Analyzer
Concentration Response

NO,-Zero g.c

NO, -High

NO_-Mid /35

System Bias Reponse:  Analyzer Response-Initial Bias = = 5% Span
Final Bias - Initlal Bias = = 3% Span

(P#H) Run # & Time: 4-‘05/" §.5)

Gas Type initial Bias Final Bias Drift
Response Response
Zero o ¥ [ &
NO /3% 9 /38 F
(Pﬂ}{) Run # 3 Time: ;2. 08 - /3. 4§
Gas Type Initial Bias Final Bias Drift
_ Response Response
Zero 0.7 3.5
NO, /38 @ /3¢€. 3
) Run # Time:
Gas Type Initial Bias Final Bias Drift
Response Response
| zer
“ NC}5
Run # Time:
Gas Type Initial Blas Final Blas Drift
Response Response
Zero
NO,




INSTRUMENTAL ANALYSIS CALIBRATION DATA 186- o
R
DILUENT SO, MONITORS o
o _-‘ oy 'kr.;.‘,-"" . '
Plamt _Fred ppber. p#P4 ﬁ‘% Location S+ Lov/s, Mo

Date = 9-4-92 . Operator _F m

intia) Callorstion ~ (Accuracy: + 2% Span)

Gas Type Actusl -

Concentration Responae
$O,2000 { 0.0 I
80,-High
$0,-Mid g/.0

System Bias Reponse:  Analyzer Response-initial Blas = = 5% Span
Final Bias - Inhisl Blas = = 3% Span

(o) mme > Tee 205 §:51

Firal Blas
Responee - Response
l Zero 2. Y A
8o 7). k0.0
(/’/M) Run ¢ & Time; /2:08 134§
Gas Type inktial Blas Fingl Blas
Rasponse Responee
! Zero /.o /&
£0.2
) Run » Time:
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= . INSTRUMENTAL ANALYSIS CALIBRATION DATA

DILUENT O, AND CO, MONITORS

Plant Fred Wecber- A AFE

Date

9-4-92

Initial Calibration

(Accuracy: = 2% Span)

Location S#* leoels, Mo

Operator 7w

System Bias Reponse:

— I —
Gas Type Actual Analyzer Gas Type Actual Analyzer
Concentration Response Concentration Response
0,-Zero .0 CO,-Zeto 0. 0
O,-High 20.9 CO,-High
Og-Mid /0.0 CO,-Mid /&. o

Analyzer Response-initial Blas = = 5% Span
Final Bias - Initial Bias = = 3% Span

(Pﬂﬂ) Run # 2 Time: 705 - §: %)
Gas Type Initial Blas Final Bias Drift
Response Response
Zero l./ o0./)2.3% 2.0
€0,/0 /0, %919 7.2
(/M) Run # % Time:rﬂj-l}."/f
Gas Type jitial Blas Final Bias Drift
Response Response
Zero o./ 0.7 |0.3 -0.Y
CO,/0, .¥ 2.9
) Run # Time:
“ Gas Type Initia} Blas Final Blas Drift
Response Responsa
Zeto
COg/Og

Run # Time:
Gas Type Initial Blas Final Blas Drift
Response Response
Zero fl

M&w@
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INSTHUMENT AL ANALYSIS CAUBRATION DATA

rlw‘,

CARBON MONOXIDE

Plant fred Weber- WAPH -lLocétion SH Lovis, Mo

Date 7-4-92 Operator ¥V~ m
CO Range ¢-/%0s
Initial Calibration: (Accuracy: = 5% Span)
Gas Type Actual Concentration Anayzer Response “
CO-Zero 0 I'
CO-High 22 ¢ H
CO-Mid H
| L CO-Low ‘ ﬂ
Zero & Span Drift: (Accuracy = 5% Span)
///4//>Endﬂun#.7—ﬂme: Fos -B:5) .
. i Gas Type Initial Response Final Response Drift
" CO-Zero 7.4 0. 9
co- 120 128 59 ‘f
\/FM) End Run #_3 Time: &,@w ,2"05’/34“{8/
Y
= mrm—)
Gas Type Inittal Response Final Response Drift
CO-Zoro 0.9 - 2.0
= 930 & 247 817 |

End Run # Time:
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’1.\ CRODUCTS AND THEMACALS, INC. DATE: 06/04/92
4872 INDUSTRY L€+ TIME: 08:44
UDT BUSINESS PARK PAGE: 1

RESEARCH TRIANGLE FARK, NC 27713
TELEPHONE {919} 361-4645

) 3ep i piaitettttiotoitise
t CERTIFICATE OF ANALYSIS §
RISILRRAIRLSISTLLLLILIILLL

RIR PRODUCTS AND CrENMICALS, INC. CUSTOMER ACCOUNT ¢ 351
2541 HARBOR AVEMLE CUSTOMER ORDER NO : GARY
1 351-083839

MEMPHIS N 38113 ORDER NO
' : ' ORDER DETAIL SER : 4

REMARKS : BAS MIXTURE(S) LISTED BELOW ARE TRACEABLE TD NIST CLASS §
WEIBHTS AND/OR NIST BAS MIXTURE STANDARD REFERENCE MATERIALS
{SRM’s) ~ REFERENCE APCI SBD FIELD DIRECTIVE BOK 1 PART A-3.

11 ANALYSIS 18
' p‘KTIFIED BAS MIXTURE: NITRIC OXIDE IN NITROSEN
) ANALYSIS BAR COMPONENT CONCENTRATION  ANALYTICAL  INIT OF
BATCH N0 _ DATE _CODE CYLINDER NO REQUESTED REGUESTED RESULT MEASLRE
21361 05/27/92 BNM2B4 SET1078B0BAL  NITRIC OXIDE 137 138 MOLAR PPN
NITROGEN BALANCE

. CERTIFEEHTI0N

THIC ANALYSIS HAS BETN SERFORMED UTILIZING APPROVED

ANAL YET8AL I“E’HOD(::) AND 15 CORRECT TG WITHIN THE
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’ JRODUCTS AND CHEMICALS, INC,
Y INDUSTRY Lane
UDT BUSTHESS FARK
RESEARCH TRIANBLE PARK, NC 27713
TELEFHONE (919) 361-4645

RELTLLESLTLLLLILARELLRARALLY
: ? CERTIFICATE OF ANALYSIS ¥
) TERTTRLIRRLLBILLILAREIININY

AIR PRODUCTS AND CHEMICALS, INC,
2541 HAREOR AVEME
MEMPHIS TN 38113

DATE: 06/05/92
TIME: 14:49
PABE: 1

CUSTOMER ACCOUNT « 351
CUSTOMER ORDER ND : GARY
ORDER NO : 351-083837
ORDER DETAIL SE@ : 3

REMARKS : BAS MIXTURE!S) LISTED BELOW ARE TRACEABLE TO NIST CLASS §

WEIGHTS AND/OR NIST BAS MIXTURE STANDARD REFERENCE MATERIALS
(SRN’s) - REFERENCE APCT 56D FIZLD DIRECTIVE BOOK I PART A-3.

1 ANALYSIS 52
TIFIED BAS MIXTURE: NITRIC DXIDE IN NITROGEN
ANALYSIS BAR COMPONENT CONCENTRATION  ANALYTICAL  UNIT OF
. LN _DATE  _CODE CYLINDER NO REMESTED REQUESTED __RESWLY MEASLRE
21362 05/27/92 BMZBS SB9107876BAL  NITRIC OXIDE 212 214 NOLAR PPN
NITROGEN BALANCE

CERTIFICATION

THIS ANALYSIS AAS BEEN PERFORMED UTILIZING APPROVED

ANALYT 100L

TTHORZED SIGNATURE
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szarch Triangle Fark, MO
HLITHEE (9 To1-2077
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e

1
A

A

4B

vuumz-ﬂr.un.nmt

1 CERTIFHEATE OF WOEYSIS ¥

antiseng: l!ltl!tth!tl

~' - . .
& PROMETE AND CHEMICALS, INC. TR TR ¢
- D541 RARGR AERE CUSTOER: GROER -_r.a 2
‘s HIMPHIS | ™ :e::s A B =
L : te . 3
E . -
- T .
R 43 ARALYSIS f2 -
CERTIFIED $48 MIITIRE: CARBOM KONDYIDE IN NITROSEM
R - COMERIENT _ : CONCENTRRTION - amALYTICAL
CYL WOT _ _RECUESTED o REDESTED RESLT
'. BT N CIAD SBBROTY S CAPBON MOROVIDE &00 all ML PR
6 DATE:D 13/04/82 gt I C
'i )
‘ | e
&
-~ ' -IJ'I- &l"‘i..n. -’ "in. :: f:r-l-. LY
}. U EALTIDR ALOURARCIEE OF THIS (TMESE: METHOLIZH.
g I3 . / ’
o : - ] ! i




. AR PRODETS AND {}El'hCALS, meS | ' IATE: $9/03/91
) g xray,s"y Lane . S TIMEr 1Ta4T "
U2 Tusiness Fark: : ‘ FREE: _
Rea-:-arch Triangle Fark, NC 27713 :
: TELEPHINE (915) 34i-2077
. } FAX (919) 361-2074 ,
I . SR ' 1LISESILRLLRILININILLATILIE
T t CERTIFICATE OF ANALYSIS 3
- $T31T8IRABTXITLILLILLILINAL
o AIR PRODUETS AND mmm.s e, CUSTOMER ACCOUNT : 351
¢ 2541 HARBOR AVEME < S o CUSTONER ORDER ND : GAAY .
COUOMPMIS T IIBME L S o RERM O TS1-038902 )
e e R ORI DEWIL R : 1
. REMARKS . BAS MIXTURE{S) LISTED BELOW ARE TRACEABLE TO NIST CLASS §-
Cet * WCTGHTS AND/OR NIST BAS MIXTURE STSNDARD REFERENCE MATERTALS
(SRM’s) - REFERENCE APCI SED FIRLD DIRECTIVE 363X 1 FART A-3.
81 ANALYSIS 88
- CZATIFIED 645 MINTURE: CARDON MONOYIE IN NiTROGEN
g . _- T~ COPOMNENT L CONCENTRATION  &NALYTICAL UNIT 8
$ CYLND . REGESTED T . _REQESTE ESEMT NERSIFE
T TG NG OMW SGETIBI4 CARDON MONDKIDE 200 526, MR PN — -
S AL DATE:CoSs03/01 A0 TROGEN SALANCE K
R -é LY .
i_ j:". 3 T i tt:n_
= na""u . _‘:J
v s
- - -," -
iy _,;'/I,.:"

VR
AL

R -¢Umﬁld1t
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-y — ———

fl

FODUCTE 2T DHERTCALS. TD.
TSR e O
U BUSINESE RN -,

n_.,_-i 0K TRIMELE FRAK,evCr 0713

i
TELEPHINE (35} 341-4645

..)

-
iy

FUITEITTSITERTILITIFINRILLE
¥ OCERTIFICATE OF LR

PRLFFLISTIRSTLILIIRTIIIILLR

;|h..
Lt ‘H_

rIF FROCUITE AND CHEMICALS, INWC,

2541 HAREGR AVEMLE

Mo TS

TRIEE N

: GARY

-y

ey
b HV.C-J;,-.H HEE )

[PEHPRE Rl et

Cis .J‘L. R

MEMERIS Th 30113 GEITR NG : 351-0834TS
GROES Doysali 229 ¢
FEMARIS ¢ BRS MIXTRE(S) LIBVED PEli ~°2 TRALZABLD TU NIZT LLASE 3
WZICKTE AND/OR KIST GRE RIXTIRZ STRIWRD T :F'.'?.“ MRTEZRIALE
1SRm'sy - REFERENCE @RCT S30 FITLD DIRECTIVE BOON [ PART &-3,

- re v
cSRTIFIEL SAZ KIXTURZ: CA

&SRB MOHDRIDT

COIMPINENT

CONCERTRATION

i el el
SebodC 0l

AhiaL Y TI0AL

untT oF
MEcCURE

ot o g
Z{MICEN T
FEBEETED

. -
SEREDN MNIDE )?
NITEDREN - dﬂco

400

MOLAR PPN
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— - — e e e . Yy

_. ITE QT CHEMIERLS, TN DATE: 67/21/92
2 LUSITRY LANE . . TiME: 14:54 -

- 1 - - . " ——
BT BUSINESE PRRY L e PAGE: 1
STETARDY TRIANGLE PR, 1 ITTLS

TELEPHONE (9i5) To1-4645 "

AL ‘ TITRTLIEELIEISELIRTIILLILY
: t CERTIFICATE OF ARALYEIS 8
183TLI22TILL2LILLLILILLLLL

AIR PRONUCTS AD CHEMICES, INC. ' . DUSTOMER ACCOUNT : 351
2541 HAREOR AVEME | CLSTONER ORBER ND @ BARY

METHIS _ N 38113 ' BRIzh N : J31-0B7B4%

ORDER-DETAIL SEG. : 2

| REMARES GAS MIITURES) LIGTED BELON ARC TRATEAELE 70 NiST CLASS S
' : WEIGHTE AND/OR NIST 535 NINTURE STANDARD REFERENCE MATERIALS

{SAM’s) - REFEAINCZ APCT 38D riSD DIREDTIVE RO I PART &-S.

1T ANALYTIE 1

PRIBARY BAS MIXTURE : 2 CONPDRENTS IR NITREEER

‘-. . ANAYEIS BAn - - COMFINENT : CONCENTRATION  ANALYTICAL  UNIT OF

o

BA, ® _DATE  _CBDE CYLINGER NE FEBESTID - REQUESTEL . RESULT . MEASURE

78 0TS

NITROSZH - BRUARCE

MZ-O// -

e
G Ly
WDl an aYl

THIZ SRALYIIR HA5 BEEN FIRFORRIL WRILIIING ~RRRDVZE
¢ BND LD CORRELT TDOKITHIK RS

B "_""f’f(_ :

YYEEN ST Nt 10,0 MLAR
DRRBON DIOXIDE ' " 0 0.0 MR

’
? SUTHORIZEL SISNATIEE

-




" aMAL DATE: 12712701

—'faljk?;ii;'ﬁif:‘-

i i : = Fh.::. BLLT e Tt o e e DT - 1...._'.. EEa -
fep e o peimaiem n S S e : ’
AL FRODUCTS AND CHZAITAS, INC. ’ DATE: 1 / 18
w0 JHULS TR Lele | TIME: 15.5"
LY - - ettt

BT D eTIC AR

15 TS AR . . - . papE: 1
k )

e o ngere = ™ pi gy Amme .

) TRIANGLE PR, HD 2913

"':' bl o= "—-_p Y4

ISETRGRE (L7 welmibd

2!3ﬂ"tt!ﬂ!"ﬂ""ﬂ!ﬂl ) - ) - T C
§ CERTIFICATEDF AMALYSIS 8 - " ¢ o ot
-uxmnmnuummm« L Cr e e

AIR PRODUCTS AND CHERICALS, INC. - = ol CUSTOPER ncccm
2531 HARAOR AVENUE : i CUSTOMER ORDER NO
MEMPHIS ™ 32143 : ST o U RERMDTE
o ' *_-imnannsmusa&

e Tdion.

REMARIS @ = NIITUFE(S) LISTED BEL0H ARE TRACEABLE TONIST CLASS § =1 7% T o LTl
-#"‘EH ND/0R NIST BAS MIXTURE STANDARD REFERENCE MATERIALS - © - LT e
(san's) ~ REFERENCE A°CT S60 FIELD mscnvs PO 1 PART &3, TR - T Tt

- u ANALYSI_S Rt

.....

COMCENTRATION  ANALYTICAL WIT F
REDHESTED - qcsu :

EATOH NDi 0099 5111575 17 ) BTRN

S : Ao R
L AR e T Q,Af/ﬂ( oy f ) . 3

G L o i
+ P N T LU i !
Lt 2 .
9'.

RSTRIRIIED ElEHRTLRE




‘—q—...-——_.._.. P i e e T U R S S U —

.
]

,‘ £ NIR.FROMETS #ND CHEMICALS, DN
1’ 325 industry Lane
" 40 Buginess Fark

fasgarzh Trisngle Fark, NC 27713

. TELSFAQE (5} 364-2077
) FaX (9191 T61-2674

AIR PRODUCTS AMD CHEWICALS, INC.
2341 HARBIR AVENUE

RIS TN IBNZ

DATE: G&/07/%1
[BLEHRTEEY

Pyl ol A
Fackl

STIIRLSEINTISIITRTILILLNLR
t CERTIFICATE OF ANRLYSIS 3
FRETILSLRSALITLILLLLRILLLLILY

CUSTOMER ACCOUNT ¢ 3SI
-CUSTOMER: DRDER ND @ oARY
ORDER N3 : TR1-053528

i

ORDER DETAIL SE@ ¢ 3
REMARKS & 6AS MINTURT(Si LIGTED BELOW ARC TRACEABLE TO NIST CLASS S
NEIBHTS ANR/DR NIST BAS MIYTURE STANDARD REFIRENCE MATERIALS
{SPM"g} - REFZPEMCE APCI SGD FIELD DIPECTIVE SOOY 1 PART A-I.
31 ANALYSIS 28 '
PERTIFIED BAS MIFTURE: METHAHE I NITROBEN
, CONPONENT SHCENTRATION  ANALFTICAL WIT OF
. . OVL KD REQUSSTED REQUESTED REZLT EACRE
BLTCH WD: (3641 SGITEIGE FETHRE P50 35 MIAR BT,
ANAL DATE: 05703/91 KITROBEN RAUNCE
.
B

“hmcon 209]

SIETTIT LTI




JODUCTS AT CHEMICALS, INC.
43# INDUSTRY LANE .
1D BUSINESS PARK ~.
?ass.qac;»{ ?rczms'_.l PERK, NC 27713
TELEPHONE (919) Jb1-4645

b

AIR FRODUCTS AND CHEMICALS, INC.
2041 HARBOR AVENUE
MEMNPHIS ™ 38113

197

BIESTRERRRSSIRTLARRLIILING
8 CERTIFICATE OF ANALYSIS ¢
ILLLRRLITIRLLALILILLIIANY

CUSTOMER ACCOUNT ¢ 331
CUSTOMER ORDER NO : SARY

. .'\'l "'IC'!
- e

ORDER WD + 351080202

GRDER DETAIL SEB @ 1

REMARKS ¢ BAS MIXTURE(S) LISTED BELOW ARE TRACEABLE TO NIST LLASS S
WZIBHTS AND/OR NIST BAS MIXTURE STANDARD REFERENCE MATERIALS
(SRM*s) -~ REFERENCE APCI SGD FIELD DIRECTIVE BDOK I PART A-3.

CERTIFIED SAS MIXTURE: METHANS IN NITROGEN

. ANALYSIS BAR

¥t ANALYSIS 1t

] CONCENTRATION  ANALYTICAL  LMIT OF
BA. NO _DATE_ _CODS CYLINDER NO REQUESTED RIBULT _ MEASURS
01463 03/12/92 BOUAL4 5651252 METHANE 300 303 FOLAR PFM
NITROGEN : BALANCE
. \

P;;:.-.,-. f‘:. In,\

AUTHORIZED TEANATURE
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e \ __' \ . ‘7-f - 4’1
0DUCTS AND CHEMICALS, IMC - s L3TE: 07/29/%2
LY Sy Lig - - TnEiE
i EsHERTEadl Y e g e . FRET: 1
. Ay B
RESEARCH TRIANGLE PaRK, NC "7 T % .
TELTPRONE (G163 .)GI"'#GHJ ' i _
w_ ) v . TESESISSEILLTIIRITEILILLLLE
T - t CERTIFICATE OF ANALYEIS ¢ ‘
1x:zm:gzumxmtmm '
A1F PRODUCTS AND CHEMICALS, INC. . CUSTONER ACCOG 35t ;
2541 HAREQR AVENUZ ' CUSTOMER ORISR K0 ¢ .
MEMPH] N 38413 0DEF N2 : 351-0B8257
' - ORDSR DETAIL G0 @ 1 -
REMARKS BAS MIXTURE(S) LIGTED KELOM ARE TRACERRLE TO NIST CLASS 5

JIST BAS MIXTURE STAMDARD REFERENCE

METERIALS

- WEIBYTE RE/DR
N 2Nt ZPCT 85D FIELD DIRECTIVE BOON 1 FART A-3.
N 1 GNALYSIC 18

CERTIFIED BAS MI¥TURE: MCTHAE

RNALYSIS BAR COMFONENT CONCENTRATION  ~NalVTICR  WRET OF
EoDND __DATE _CODE CYLIMER KD ' RERESTED FERESTED FEQET MEASURE
(28e4 0772992 BNB34Z 56381692 METHANZ 1Y 495 MOLAR PPN
KITROGZH . ERAE

-,

)

Wt - - nT
iad ..:].‘F-._ ‘ﬂ..l..\. .._..._..-

' ///meJ

/'-‘—

oy mT I ET
M Sl e
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-t
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? e
. -
e —
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2561 WARECR AVENGE
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STEEREARRIRITIITALSSLREALER
¥ CERTIFIEATE OF ANALYSIS 8

¥¥H!Ht!!“l!!“tt"!l!!!l

CUSTOMZR ACCOONT
CUS&L.:r ]

JRGZR NO ¢

TS L1679
Vi 15:53
Szt

1
BARY

MIMPHIE HOITIZ GFRDZR N s I91-072730
OiDzh DETAIL 3ER & 1
FEIMATNS ¢ A5 YIXTURS (S LISTED 5TLOW AR -"":AB._E TO NIST CLASS S
WEIINTE AND/OR NIST 545 KINTURE STANDARD RETERERCE MATERIALS
:Cowig) - REFZRINCE APDI 32D F:E..E “'"\:CTIV EDOK I PART A-3.

CIATITIIR 33 WINTJRZ: SRR DIDYITE IN NUTROTTM
COMPSNZHT CONCENTRATION  ANALYTICAL UNIT CF
oYL KD RERUEETED rcug;Sa:D RESULT MEASHRE
TRTOR NI LIRSS E3i430E SHEFUR padiliz 70 B! ASLAR PPN
=L IATIE LRALL/RE NITROEZN BALANCE
- A
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200
TYPE S PITOT TUBE INSPECTION DATA FORM
Pitot tube assembly level? v yes no
Pitot tube openings damaged? yes (explain below) \/ no

ap = b0 (<10°), o, = O °(<10°), By = D5 ° (<5°),
By = L% ° (¢5°)

y = Zo\ °, 8= |7} °, A = Zq cm (in.)
+ / | . 3
z =Asiny = O3 cm (in.); <0.32 cm (<1/8 in.),
Ww=Asin 8 = ,05 cm (in.); <.08 cm (<1/32 in.)
Py 1K cm (in.) 128 ) Lr’ 9 cm (in.)
Dy = .)E cm (in.)
Comments:
Calibration required? yes /no

Quality Assurance Handbook M2-1.7
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TYPE S PITOT TUBE INSPECTION DATA FORM
Pitot tube assembly level? l/ yes no
Pitot tube openings damaged? yes (explain below) no

0y = 2B 0 (<10°), ay,= & o (<10%), B, = X ° (<59,
By = _____/'q° (¢<5°)

y=_2.2-°, e=_10O ° a-= .5}3 cm (in.)

pd
z=2asiny= O cm (in.); <0.32 cm (<1/8 in.),
w=Asin®=___ .0l cm (in.); <.08 cm (<1/32 in.)
Py <19 cm (in.) Py ,“19 cm (in.)

Comments:

Calibration required? yes , .~ no

Quality Assurance Handbook M2-1.7
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date* 6‘ S- 99

Thermocouﬁle number HO"}'VO\‘

'a) A N
Ambient temperature A0 °c Barometric pressure cJﬁ ¥¥in. Hg
. < - :
Calibrator — it.vi- Reference: mercury-in-glass v
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? | temperature, temperature, difference,
number (specify) .4 o - %
P C)
A shen Eali 3 32
>
[} i
(4 duer A0 20 O
l/ \ O
. gty . = < O j = O
_ o ERT i B o=
D (.{-“13- ‘-\':_:,‘_J::ﬁ:..l
aType of calibration system used.
b (ref temp, °C + 273) - (test thermom temp, °C + 273)] 100<1.5%
ref temp, °C + 273 —— e

Quality Assurance Handbook M5-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

- - ' rog oAl A
S 8q Thermocouple number ‘%Jﬁ {7

el /
°C BRarometric pressure =7 *3: in. Hg

Ambient temperature 7 )
Reference: mercury-in-glass

- © o

Calibrator . 7 v: .-

other

———— — —— T_—..—
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
o? o5 o -9,.’-' L %

number (specify) F ¢
. E l‘ g N - -
= Clee k| 32 32 O
1;':; . ‘/“, \' - - CA/‘
{__, 0(‘}('\\_ ot ’J":\'_

»
~ ’ " ", 3 F —-:; : ‘::) (—'1
— O Jer- o

i &\-n‘-b{ 4N

-

aType of calibration system used.
o - -]
[(ref temp, °C + 273) (test thermom temp, °C + 273)] 100<1.5%.

ref temp, °C + 273

Quality Assurance Handbook M5-2.5




Form No.

Nozzle Digmeter Calibration

RAMCON ENVIRONMENTAL CORPORATLON

Lear Siegler Stack Samgler

204

Date Signacure
Nozzle No. Average Diamecer Nozzle No. Average Diameter
1 7
2 8
3 $
4 10
5 11
6 12
P{ ¢
tot Tube Calibration (S5 Type) _ é/h.r
Pitot Tube Identification No. & e/ Date /"?7
Calibrated by: ¢E;: 'f7§71~=4€-
"A" SIDE CALIBRATION
Ap std Ap (a)
cm Ho0 co H90 - DEVIAEIOH
Run No. {in. H,0) (in. H20) Cp(s) Cp(ﬂ)—CF(A)
1 Z. 2 3./ 8421 . rnk
2 /l % ?r _5——' .%'f% H’:’GC’
3 )./ 1.5 | 56| .00
C, (SIDE &) {.%%¢ ¢
"g'' SIDE CALIBRATION
bp std Ap(s)
cm H20 cm Ho0 DEVIA;EQN
Rua No. (in. H20) in. H20) Cp(s) Cp(s)-Cp(B)
1 Z. 2 2./ L $¢Z | . o0b
z /. D 7.5 LeUs | pee
3 /. [ /.5 sxi | p0®
Tp (SIDE B) [, 7:-:

3
Lic

AVERAGE DEVIATION = 0o(A OR B) =1

EED-17~1

p(s)—Ep(A OR B) |

‘3

[Cp(SIDE A)~C,(SIDE B)| +MUST BE < 0.01

Cp(e} = Cp(&td)

Ap std
Aps

«MUST BE < 0.01
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

T4

Probe No.

Probe Length

!
S

e“
Date of Calibration —- | = %9

Signature

Name of Company to be tested

Note: 3 ft. probe - 5 min. warmup
6 ft. probe - 15 min. warmup
10 ft. probe - 30 min. warmup
Calibration flow rate = .75 CFM
350
°f
=~ 300
= 9
13 Qj o
: /o
g 0 A/ L0
= o
§ | gl Ve o fwo
ﬁ:‘{ _|ru.€.T 1\5 /
8 200 o 22 /
© (;52915 yd /
= . : o
S )9 / ) F
& 2 /10 s
it 1707 ,
* 150 ;/
)‘/ 2
&8 F
A
e
100 —let 1 &0 f
50
o 2 4 6

EED-17-2

PROBE HEAT SETTING (X)

-
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

pate . - ]3-90

Ambient temperature J &

' <
Thermocouple number o Li
Ao
°C Barometric pressure é“(n 8(6 in. Hg

. e . L
Calibrator . {t.~t¢ Reference: mercury-in-glass
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? | temperature, temperature, difference,
number (specify) °C °c %
o _ Ie) - [=0
A T 32°0 3200 o /o
waleR
3,
s r -9 27 s R
¢ Roilivo | JVE 7 ¢ S1d
H ‘—:rv'.‘ 2r o ;:;’ L4 OO .:
. (ot % 37T/

S e

e
-

flr 01 i

Arype of calibration system used.

bI:(ref temp, °C + 273) ~ (test thermom temp, °C + 273
ref temp,

°C + 273

l] 100<1.5%.

Quality Assurance Handbook M5-2.5
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RAMCON Environmental Corporation EPA QA MANUAL VOL. I, Section No. 3.4.2,
_ Revision No. O, Date: January 15, 1980
. Date; % -4 -9 Control Box Number: c 'DD—!
Ambient Temperature: '7(1{ 0/5 75 Barometric Pressure c.? ‘? 9 (a in. Hg
Calibrator: £§ Reference: Mercury-in-giass )(
Other:

———— R T

Reference Thermocouple
Reference Source® Thermometer Potentiometer Temperature
Point Number® (Specify) Temperature Temperature Difference®,
°C %

1 e 1 Q)% E | AUROF O

2 waer | 32°F | 32°F | ©

3 l]_ Ambient

|

Outlet Temperature

Mercury
In-Glass

ice
2 Water

32°F | 332°F

@

3 - " Ambient

*Every 30°C (50°F) for each reference point.

*Type of calibration system used.

‘[Lref temp., °C + 273) -_(test thermom. temp., °C + 273} 100 <1.5%.
[ ref. temp., °C + 273 ]

Figure 2.5 stack temperature sensor calibration data form.

D:\DONNA\FORMS\STACKTEM.CAL
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P4

Date .7'/'/(/“51

METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Meter box number

P-ro0

. 208

Bacometric pressure, P, = RO-Z] in. Hg ' Calibrated by="7 e Anl
Gas volume Temperature
Orifice | Wet test | Dry gas| Wet test Dry gas meter
ool B ool I o P O R A o
iffﬂr){;o f:3 £i3 °; °:‘i °io °: wia | B int.mi’z‘o
L s Weiml 2z [ | S| Feslun | 575 | 4987
et L0 s WPl oz || 85 \oqe| gt | sv6 | 2767
st | 10 WS g2 |1 8 e in| 559 g5z
.61 2.0 e 22 |t M@ la7 7| a5e | syss
o 3.0 10 4'3':::45 7Z "‘:, ¥4 = D |5 | es0 | £7%5
P N | 72 |t 1857 199 (92 |.558 | Aves
14,,,?;_/,}'" Avg | 588 | /43
~
S
8, f‘;‘jg . - v, pbi;?:«aiéo) M@-=p°iﬂ”1 iﬁo) [(:‘;4-450) e}z
B0 2R Ly (R ep) (:..Hiaem to%h M w
0.5 [0.03638
1.0 |0.0737
1.5 {0.110
2.0 |0.167
3.0 {0.221
4.0 |0.294

under td

o)

Form #REC-02

If there is only one thermometer oa the dry gas meter, record the temperature

Quality Assurance Handbook M4-2.3A (front side)
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ANALYSIS OF METHCD 18 FIELD SAMPLES

Date: S-\-&n Analyst: DS Plant: T . Ux\op
Location: S oan Mo Seaple Type: G

Type of Calibration Standard: ~ Targec Cocmpound: &E=x
Nuzber of Standards: ‘A Date P#epared: ! Prepared By:

GC Used: < (T Column Used:

Carrier Gas Used: g Carrier Gas Flow Rate: ™. /oo

Coluan Temperatures, Initial: =< Program Rate: <-— ' Final: 1<
Sample Loop Volume: \cf_ Loop Temperature: 35 Inject. Port Temp.:

Detector Temp.: __ Aux:.l:.ary Cases:
Pp& Calibration Data Benzena Standard 1 Standard 2 ~ Standard 3
First analysis/second analysis '
Standard concentration (C,_,) A q .Y
Flow rate through locp (ml/min) =p> / =1 /
Liquid injection volume {tubes)  us / yae / /
Injection tizme (24-hr clock) / / /
Chart speed (cam/min) A/ v [/ /
Detector attenuation 2) [ 37 22 /3 /
Peak retention time (min) v fre Vo /8 /
Peak retention time range (min) 1. G \. (e
Peak area (et fe 12 YA %eu00 / '
Peak area x attenuation factor / -/ /
. ‘ Average peak area value (Y) {o.12 PR o
(U Percent deviation from average £ 2 £5% .
Calculated concentration (C,,,) ag Ay Z

% deviatioen from actual (XD, _,)
L:.near regression equanon. slope (m): 0.0 Yy-intercept (b): 3. U}

Saaple Analysis Data Sample 1 A Sample 2 Sample 3
First analysis/second analysis
Sample identification A% Ay
Interface dilution factor -
Flow rate through loop (ml/min} Do /= 3y /S0 /
Liquid injection volume (tubes) . / i / /
Inject?on time (24-hr clock) / / /
Chart speed {ca/min) wasn Wi/ /
Detector attenuation 2. /32 2 [z /
Peak retention time (min) L/l e/ L /
Peak retention time range (ain) Py LG
Peak area .33 fo. 9 e 3.0 /
Peak area x atten. factor (4,/A)) / / /
Average peak area value (Y) e :'252 (ol
% deviation from average (D, ‘) L0
Calculated concentration (C,) Rkl ‘i.*‘.s

(Y = b) AL - Y Cs:ﬁ - C-sct
c or C, 5 ———— #Dyve * " x i00% %0, ¥ =————— X 1004
Y

. sta s i
{ A

Quality Assurance Handbook M13-3.1
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ANALYSIS OF METHOD 18 FIELD SAMPLES

Date:
Location:

Analyst:

Plant:
Sample Type:

Type of Calibration Standard:
Number of Standards:

Target Compound:
Prepared By:

Date Prepared:

GC Used:

Column Used:

Carrier Gas Used:

Carrier Gas Flow Rate:

Coluan Temperatures, Inicial:

Sample Loop Volume:

Progras Rate: Final:

Loop Temperature: Inject. Port Temp.:

Detactor Temp.:

Auxiliary Gases:

Calibration Data \Dluenew

First analysis/second analysis
Standard concentration (C
Flow rate through loop (ml/min)
Liquid injection wvolume (tubes)
Injection tize (24-hr clack)
Chart speed {ca/min)
Detector attenuation
Peak retention time (@min)
Peak retention time range (min)
Peak area
Pecsk area x attenuation factor
Average peak area value (Y)
Percent deviation from average
Calculated concentratien (C,,,)
% daviation froam actual (XD, _ )

Standard 1 Standard 2 Standard 3
s e 213 -
o /D St | COO -
pp / oo/ /
/ / /
W o/ ope / /
Ty [ B 32/ v /
2.4/ A/ /
‘3‘\
Las [0 Lu3x$45\5£1\ /
/ / /-
el LAl T .
Z £-5%/
A % -

Linear regression equation; siope (m): 1.2 y-intercept (b): —YHgox
Sample Analysis Data Sample 1 Sample 2 Sample 3
First analysis/second analysis ’
Sample identification 14O ans
interface dilucion factor L e
Flow rate through loop {(ml/min) sow /Sue S /Too /
Ligquid injection volume (tubes) v / e / /
Injectfon time (24-hr clock) / / /
Chart speed {c¢am/min) o/ O S /
Detector attenuation 20 /22 22 /272 /
Peak retention time (min) T\ [ By > /3 /
Peak retention time range ({(min} .4 3!
Peak area 182/ gl L2 04 Loy /
Peak area x atten. factor (A /A;) / /
Average pesk area value (Y) ! “H19.1%
% deviation from average (zn_,,) 5 L5
Calculated concentration (C ) -
(Y - b) AI. -Y - Cae\:
C,.q OF C, = —— %D,y ° x 1002 %D, = x 100%
m Y Y

Quality Assurance Handbook ¥13-3.1
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ANALYSIS CF METHCD 18 FIELD SAMPLES

Date: Analyset:
Locatien:
Type of Calibration Standard:

Numper of Standards: Date Prepared:

Plant:
Seaple Type:
Target Compound:

Prepared By:

GC Used: Column Used:

Carrier Gas Used:
Column Temperatures, Inicial:
Sagple Loop Volume: __ Loop Temperature:
Detector Teamp.: __  Auxiliary Gases:

Carrier Gas Flow Rate:
Program Rate:

Final:
Inject. Port Temp.:

Calibration Data @u. \ (xatene Standard 1 Standard 2 Standard 3
First analysis/second analysis
Standard concentration (C,_,) 4% \W. 7
Flow rate through loop {ml/min) / / /
Liquid injection volume (tubes) / / /
Injection time (24-hr clock) / / /
Chart speed (ca/min) / / /
Detector attenuation / /- /
Peak retention time (min) =.%/ S/ /
Peak retention time range (min) 5.5
Peak area gs3/ Al Ads .40 /-
Peak area x attenuation f{actor / / /
. . Average peak area value (Y) a. . 37t —_—
{ § Percent deviation from average L5y S/
Calculated concentration {C,,,.) 4.1 SN o -
% deviation from actual (%D,_.,)
Linear regression equation: slope (m): Sw.q% y-intercept (b): - Sk ¢!
Sample Analysis Data Sample 1 Samole 2 Seaple 3
First analysis/second analysis
Sample identification % w2
Interface dilution factor -
Flow rate through loop {ml/ain} <o /sdo g /oo /
Liguid injection wvolume (tubes} _on/ i /
Injectfon time (24-hr clock) / / /
Chart speed (cm/min) Wi / o/ /
Detector attenuation YRR %2 [ /
Peak retention time (min) 5% /5.9 <.%/< % /
Peak retention time range (min) <K = Y
Peak area WSS 162 sl /
Peak area x atten. factor (A;/A;) / / /
Average peak area value (Y) 1O 25 S B
% deviation from average (5D_U‘) £y T
Calculated concentration (C,)
(Y = b) AI - Y cs:d - cac:
C,,,orC, = ——— 2D, ° x 1008 7D, = x 100%
‘I' m Y Y

Quality Assurance Handbook M13-3.1
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ANALYSIS OF METHOD 18 FIELD SAMPLES

Date: Analyst:
Location:
Type of Calibration Standard:

Nupber of Standards: Date Prepared:

Plant:
Sample Type:
Target Compound:

Prepared By:

GC Used: Column Used:

Carrvier Gas Used:

Colurn Temperatures, Inicial:
Sample Loop Volume: __ Loop Temperature:
Detector Temp.: __ Auxiliary Gases:

Carrier Gas Flow Rate:
Progran Rate:

Final:
Inject. Port Temp.:

Standard 3

Standard 2

Lo .9

ﬂ‘b"'ib
v /

/

va- /[

‘
%5 /€. >

. %

P, 4 FS5270
' /

<50 %3

Calibration Data Y lenc- Standard 1
First analysis/second analysis
Standard concentration (C,..) |.O\
Flow rate through loep (ml/min) <up /svo
Liquid injection volume (tubes) o /
Injection tize (24-hr clock) /
Chart speed (ca/min) Ny
Detector attenuation 27 /22
Peak retention time {(min) €% /3.3
Peak retention time range (min) R
Peak area SWEWAR A
Poek area x attenuation factor /
. Average peak area value (Y) .o
(S Percent deviation from average oy

‘.3; FL Y
Y

7

Calculated concentration (C, . ,)

% deviation from actual () )

act

Linear regression equation; slope (m): 55 1t y-intercept (b):

-411.49

Sample Analysis Data Sample 1 Sample 2 Sample 3
First analysis/second analysis
Sample identification .\ \O &
Interface dilution factor e LA
Flow rate through loop (ml/ain) = /s 0 Icpe /
Liquid injection volume (tubes) v ReYyY) /
Injection time (24-hr clock) / / /
Chart speed {cm/ain) wopf s/ /
Cetector attenuation 32 [y 32_ / 3>
Peak retention time (min) £2/% % . 1 /5 /
Peak retention time range (min) __ x> €3
Peak ares g /a2l L5 25t 1 /
Peak area x atten. factor (A,/A;) / / /
Average peak area value (Y) q.372 Sl S
% deviation from average (XD,,,) < WA
Calculated concentraticn (C,)

(Y - b) A - Y Coca = Cace
c or C, = #D,vg © x 100% "D x 100%
Y Y

sta A
@ a
{

Quality Assurance Handbook M13-3.1
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Operator : DALE SAWYER
Instrument : Instrument 1
) File : pcalB.CHR
emperature : NAFPA.TEM
Components : NAFPA.CPT
=12 doomy TEE, O00mY
h-ihd-14- | 3104 T — e 1blE
T —
R I B D 113
|'"~“_
h_‘-.
1 “"—-—_.....______“
TTHYL BENIENE 3 37876 — P I.831
-
i
L
R
i -‘“-_"— - o
‘.%ENE b 3ERSS T : —— 5,083 -
-
.
) B i
Component Number Retention Height Area area % External Units
1 13. 687
= z1l.48
= RESIN )
) 2P Al

4 1927.79 100. 00 N/A
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DgﬂratD{ H ?QL SAWY R
. Ins rumen : ITnstrumen
: pcal) CHR
.emperature :
Components i
-132,800mV 125, 000mY
|
IERIZNE ! 383,62 P e
[ S
“TLUZHE SRS T e R ——
[
[
ITRYL BENIENE 1 33 P T
. ! e
o
F
_ P
c-fYLERE i DI ! -
. Ve
||"
o ;
; L
Component Number Retention External
1 NS A
A MR
% IR,
£ Rge!
4 1893.9% 100,00 NS
-

Losuh

30100

~1
~t

Units
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Operator : DALE SAWYER
Instrument : Instrument 1
_ File : pcal8.CHK
emperature :
Components :
-0, B00mY . 000mY
- 1
‘. i
!
!
" !
i
L 4 L“_"'--- - 4
IZRIERE 1 Goil e 1,718
2 £15 T {m— 3,25k
L
|
— [
i
]
1
|- 'I.
|
TTHYL BENIEME 3 7.5 — — 5016
e
f
- i
i
]
i
e ENE ¢ 7,23 v 5344
— 1
. |
: I
;
Eomponent Number Retention Height Area External Units
1 1.715 &Hall N/G
= ot b.13 PR
z IR N E
--':r M

4 31.02 100.00 N/A
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Operator : DALE SAWYER
Instrument : Instrument
. . ile : pcallZ.CHE
‘emparature
Components @
=0, =005y . B0mY
Rt
4
S
1zRIzAE H IRV s
: LI Cm—
-,
ZTHYL BENIENE 3 7.90 b 3
i
4
- :g
4
.
F-XYLERE § 5.8 | s
r
II
| i oF
A

Component

T2

TOLUENE

Number Retention

100,00

External

e
MG
1
M5
N
P

N/A

.
-
<o
ol

o
[ ]

var

Units
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: a erato{ : RQMEGN
nstrume : rmen
L N BORE { LREMERLETENA
Temperature : NArA.
Components : NAFA.CPT
-~ 12 B0omy 128, 00dny
|
!
unknown) ] 32T e i {000
- I .
IZRISnE : 353,94 e 1.3id
IntaaEnl & 2,21 i,51%
LUERE SR 7. TR T A S B ——— W
. 1'__«-'
A
TTRYL BENIENE 3 579.94 P e 30833
unknown} 0 L2 — HRIEH
P
-{YLENE dome T 5037
. L ]
! I
_ !
I .
Component Number Retention Height Area External Units
b N/ &
¥ M A
7 ERE 7 &
4

4 1936010 100,00 N/A
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Uperator : DALE SAWYER
Instrument : Instrument 1
File : FREMCALO.CHR
Tempersture :
Components =
~1Z2.800mY P28 . 000my
. , [
JunkngEA ¢ L3 6.33¢
szhizng i 754,37 P ———— 1,500
| T
L—
“ALYINE 3L 7012 R I ——— 3,180
ITAYL BERIENE 3 58Z.88 | P T, o750
e H __---_""—.
{unknownl g E ] ‘ £.883
:L‘-_‘_‘-_
S-XYLENE § 95014 L i T 7,950
P
1l.-'
y
- {
;
i

Component Number Retention Height External Units

i AR
~ i "
= A
A M
“F i

4 1902.43 100,00 N/ A




Jperator

. Instrument
! File
remperaturea
Components

Laknakn) ]
IEhiens 1

“TLUERE p
ITEYL BENIEAZ 3

Component

221

DALE SAWYER

: ;nstrument
: FREMCA18.CHR
Cr BT o, 000my
2,94 7
|
£.57 | —
s "
PR S
T P,
P
[
4
. 5
0,73 b 1
|
E
- 1.
- m= :" Ty
7. L Lo
bt
y
i

Number Retention

1 1.718 O &0 HuF7
L Laitc S Gty Sw 7
= I.2558 Bt 7.8
= RSER 12 ol

i

Haedle

.,
-

100.09

External

N
'r‘ J s

(s

L)

Units
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Operator : DALE SAWYER
Instrument : Instrument 1
- _ File : FREMCAZZ.CHR
amnperature :
Components :
— 0, SO0mY 5. 000mY
JERIERR i 703 1,683
"L UENE : 782 [T e 3,018
—
i .
o
- &
4
ITRVL BENIENE 3 10,55 L— S 5,583
-
N
d
- o
P
$
S-YLENT - § L - 5,114
¢
I l1
]
i |

“ External Units
MG

Component Number Retention Height

1
i S N/ A
MZERE = 29 MR
£ ¥ R

4 F4.84 100,00 N/ 6
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ANALYSIS OF METHOD 18 FIELD SAMPLES

Plant: Yteo \idehen

Semple Type: Sos

Target Ccmpound: -
Prepared By:

Date: G-\- &l Analyst: DS
Location: _ SN b ouy (A ar?

Type of Calibration Standard: c  \<ded
Number of Standards: &  Date Prepared:

GC Used: SRI Column Used: S Y. <P-1200/1.759. Bealone \dwh.,‘w‘r
Carrier Gas Used: Vo Carrier Gas Flow Rate: Ry

Coluan Temperatures, Initial: _ 1)< Program Rate: Final: T <

Sampie Loop Volume: |, Loop Temperature: 15 Inject. Port Temp.:

Detector Temp.: __ Auxiliary Gases:

O-\-qgCalibration Pata (Bi€) Meshone Standard 1 Standard 2 Standard 3
First analysis/second analysis _
Standard concentration (C_..,) oY nas ) (o5
Flow rate through leoop (ml/min) SO /20 D D 330 /SO0
Liquid injection volume (tubes) _yp./ i/ W/
Injection tizme (2U-hr clock) / / /
Chart speed (ca/min} e ape / v /
Detector attenuation- 29 [ an [ 29 /32
Peak retention time (min) KT VST M/ we
Peak retention time range (min) iy =T G
Peak area L 2008/ 206 6 St b g a/ER
Pesk area x attenuation factor / i /
’ ‘ Average peask area value (Y) 129 .5\ S 20 S5
. i Percent deviation from average < PRI £ S
Calculated concentration (C,..) 10%-% b W I i s
% deviation from actual (2D, _,) Lo -y L .47
Linear regression equation; slope (m): _1.2 y-intercept (b)}: =7 ot
A-y-¢) Sasple—Analysis—Data Qoek catlioed'ons  Sample 1 Sample 2 Sample 3
g . Metwone—
First analysis/second analysis
Sample identification B2 nbas NS
Incerface dilution factor .
Flow rate through lecop (al/min) oo/ o Qo 5o =y e
Liquid injection volume (tubes) o/ N i/
Injection time (24-hr clock) / / /
Chart speed (cm/min) i Lo/ w /
Detector attenuation 27 /372 R ) 20 /22
Peak retention time (min) T A . WA
Peak retention time range (min) KU . A
Peak area 299 /A w2 as/SHpe Sy 2 ANC %2
Peak area x atten. factor (4,/4,) / / /
Average peak area value (Y) 22,7 S Sem 18 AN O
% deviation from average (XD, ) L=y 2 &5
Calculated concentration (C,) '
(Y - b) Al - Y cs:d = Cact
| C,,qo0C, = —— 2D, ° x 1005 D, = x 100%
. m Y Y

\

Quality Assyrance Handbook M13-3.1
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Operator : DALE SAWYER
Instrument : Instrument 1
. File : pcadZ.CHR
' emperature :
Components :
=I5, H00mY SES,. GOomY
2thane TR A .45t
.
I t
Companent Number Rotention Height Ares Area Y External Units
sek s e I D.458 =0, 424 TZALFS 1D, 00 R
1 I246.54 150,000 N/&
o
!
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D%erator : DALE SAWYER
Instrument : Instrument
. File : pcaS4.CHR
remperature 2
Components :
=55 H0mY S5 D00mY
2tnane TR S 046k
Component Number Retention Height Area Area 7 External Units
szt hane = 0. 4dd H.EAE I3G.EG L0, 00 M
1 338.88 10G.00 N/ A
I




Uparator
instrument
: File
“emperature
Components
zethane S P
Component
nethane
1
i

-

i e
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053. 456 100,00

: DALE SAWYER
t Instrument 1
: pcadS.EHR
=25, 600mY 25, DO0mY

i | |
§5 1 ; T ———

| fpon =TT

b :

5 .i
Number Retention Height Area Area % External

o O d&6 Si.aal 353. 45 130G, D0 A

Units




Operator
Instrument

. . File
remperature
Components

zethans ] o3

Component
AN
i

o
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: DALE SAWYER
: Instrument 1
: pcaSé.CHR
=25, 600mY 2EE. O00mY
; ] e
B rﬂy_
r
Number Retention Height Area Area L External
= I 24,5751 5I8. 92 100,00 MR
S38.935 100.00 N/A

.88

Units




_ Operator : DALE SAWYER
Iinstrument : Instrument 1
_ File : pcaS7.CHR
. emperature :
Components :
=25, SQ0my 254&. Goomy
i i
13tnanz 3 sw.%i O 0,458
S
Camponent Number Retention Height Area Area X External Units
aEThans o Goded 1500 5ET DFi.F0 100, o0 MG
1 8%1.390 100,00 M/A
)
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InQE?GﬂEﬂ'E : Dﬁ‘s%r‘:fﬁ@?@ﬁ
: pcad8.CHR
:emperature :
Compaonents 3
2%, 500mY Z5&. SoumV
zthane 3 7% ‘-!'.!{ i S { 423
L 3
] ;
Component Number Retention Height Area Arega % External Units
@t ane = .agli 1 D B7FT. L0 o0, a0 N
1 g79.10 100,00 N/ A
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IngRFLARRE § PREE-GAKER,
. _ File : PREMCASI.CHR
remperatureg
Components :
25, 600mY 256 . amy
r
THRME 53 ‘7 S 085
Component Mumber Retention Height Area Area L External Units
IZTHARNE S U. 444 50. 438 TET7. 89 100,00 NASA
i I27.69 100,00 N/&
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Operator : DALE SANYFR
instrument : Instrument
File = FREMCAS4H. CHR
'emperature :
Components :
-25, 5Q0mY D&, ODUMY
. i 1
S THAKE 33340 N ; 0,484
—
| |
Component Mumber Retention Height Area Area % External Units
TETHANE = O.dEL SOVET7E = Yy LNl D0 NS
1 339.40 100,00 N/A
j
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Operator : DALE SAWYER
Ins%rﬂ%gng : ?ns%rumen% 1
. : File : PREMCASS.CHR
femperature :
Components :
~ 25, SO0mY SO COomY
| [ |
*ZTRANE : SE3.90 ! e 0,458
| P ——
— r !
= |
Component Number Retention Height Area Area % External Urits
YIS THAME = L TP g1.445 OEILFO 100, 00 MAA
1 553.90 100, 00 N/A
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Operator : DALE SAWYER
Instrument : Instrument 1
_ File : FPREMCASS.CHR
emperature :
Components :
—25. adomY 206 .00 0mY
1
1ZTRANE Ty e CNLY.
.
:
Companent Number Retention Height Area Area A External Units
T HANE 3 Q. 468 24,540 ZEG. 47 TG0, QO P
1 S40. 100, 00 N/A
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Operator : DALE SAWYER
Instrument : Instrument 1
. File : PREMCAS7.CHR
iemperature :
Components @
~ 5. HO0mY 2o, Q00mY
STRENE 3 233,20 L
Component Number Retention Height Area Area % External
T HANE = CL46s 130, 88T BYT.I0 0 100.G0D N/
1 893, 20 100,00 N/A

0,458

Units
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Operater : DALE SAWYER
Instrument : Instrument 1
. File : PREMCASB.CHR
Temperature :
Components :
~PE, SO0mY 250G, 000my
ZTHANE 3 338,53 ! 0,483
J— i
Component Number Retention Height Area fArea % External Units
TETHAME =] DL.ABL 1TIZO 006 80,53 100, GO M
1 880.53 10G. 00 N/A
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FRED WEERER., INC. - MNAFA

. DATA LISTING
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bd6.5
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FEE.S
S20.5
F11.35
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FRED WERER, INC. - NAFA
. DATA LISTING

NAME:  RAMEON ENVIROGNMENTAL LOCATION: FRED WERER - NAFA STATION IDs

----------- » m p M W 4 & w # % E B R OE Y W W E S S g A EE g W E S S m B E SRR A SN A M EE N EFEESNWF AR EEEFg &y S AwmEEER
-------------- " s * R a s n

CHAN NAME HC 802 caz Co oz NOX
CHAN UNITS FFM eEM A FrM % FFM
FULL SCALE 1¢0.0 100,0 2.0 1000.0 25.0 250, 0
ZERD OFFZET 0.0 0.0 0.0 .0 0.0 0.0
START / CHANMNEL 0l QL 03 04 05 04

DR/O2/F2 0 11:04 &5, 0 1.4 6.4 28F.5 1Z2.1 24.6
QF/02/92  11:07 9.0 1.4 b.F 796.0 1.4 25.1
D9/02/92 11:08 =58.5 1.4 7.1 G91.0 12.1 25.8
QF/0Z/92 11:0% 65.0 1.4 7.0 23.5 2.3 . Z26.3
QRAOZ/P2 11410 6Z.5 1.5 7.0 490,40 12.4 Z6.6
09/02/92 11211 S2.5 1.4 7.0 IP7.0 12.6 Z27.1
QPIGR/P2 11212 2.0 1.6 &.7 3430 12.7 27.3
OQF/0Z/92 11813 27.0 1.6 b.F 220,0 12.9 27.5
QFr0zZ/s92 14:14 18.5 1.4 7.0 Z23.0 1Zz.8 27.4
0F/02/92  11:15 18.0 1.3 7.1 IB4.0 12.7 27.0
OF/02/92 11:16 18.0 1.4 7.2 7O0.5 12.5 26.5
DEsO2/92 0 11:17 17.0 1.4 7.2 g20.0 12.5 2&.6
QI/02/92 11:18 16,0 1.4 7.2 812.% 2.5 Z6.8
. QRI02/92 11219 5.5 1.5 7.3 346.0 12,5 Z26.6
Averages: 8.2 1.5 7.0 577.2 12.5 Z26.35
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FRED WEERER, INC. - N&FA

DATA LISTING

’

NAME: ~AMCON ENVIRONMENTAL LOCATION: FRED WEERBER — NAFA

DHAN NAME HC s02 coz Co oz NOX
CHAN UNITS FEmM FFM kA FEM Y FFM
FULL SCHLE i00,0 1000 20,0 1QO0.0 25,0 250.,0
ZERD QOFFSET 0.0 Q,0 Q.0 0.0 0.0 G0
START / CHANNEL 01 ¢ OF 04 05 06
O /03732 06:50 77.5 . 8.1 221.5 11.5 Tha.l
QF /05792 Ge&: 31 76.0 . 8.1 @91.5 11.5 Fb. b
0/0Z2/92 Q652 68.5 . B.1 F91.5 11.5 7.0
OF/0T/32 G457 &7.0 - 8.2 g91.5 11.5 37.0

F21.0 11.6 37.3

t-

09/0Z/%2 06:04 &£5.0

QR/QE/F2 046155 66.5 . 8.2 71.5 11.6 Z7.5
QF/OI/5F2  0bL:Sé L7 0 B.2 F21.0 11.5 7.9

8.3 F71.5 11.3 6.8
91.5 11.73 37.0
F21.0 11.3 F9.0
551.35 11.2 40,5
291.0 11.0 41. %
291.0 ic.8 Teb
14770 10.6 45.5
471.5 10. 6 47 .3

OD9/0T/92 06:57 £T.0
OP/OZT/PZ OLH: SR 7.5
QF/OZ/F2 Q6 T? F0.0
QF/OS/92 0700 57.0
09/0T/92 07101 176.0
OF/OT/IZ QT 0Z IT0T7.Q
0F/0T/92  G7:03  I73.5
. QP/03/92  Q7:04  4146.0

0oy o m
- %

NDUDONBOmED s 0o
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S A RN

1

SO BRI EIR R R R R R

D@0/ 07:05 04,95 12.2 8. 708.5 10.3 49.46
OF/03/92  O7:10&6 350.0 10.0 918.0 10,3 S50.6 °

992, 4 10.4 =2, 4
G470 10,7 =7, 4
841.0 10,2 54,8

QF/OT/92 Q707 TT7Z.0 F.3
QZ/03/97  07:08 44%.%5 10.8
QP/O0Z/F2 Q7109 3146.5

Frs

(=

n

]
DWW mmm g
¥ m 3 = & @m = ¥

N0 N0 000 0n 0000y 00 ma o

OF/O3/92 Q7:10 357.0 7.4 =80, 0 10,7 5.4
OF/03/92 O7:11 ZI25.5 .2 224,95 10,3 S5.0
QF/O3/F2 0712 Z863L0 -5 F7a. 10.4 5.0
o SOIRE GTe 1T 18805 vy 0,0 10.5 P S
OR/O0S/92 07114 171.0 ] . F71.0 1.6 TE.H

¥21.5 10.8 3.3
521.5 16.8 S0.1
F72.4 10.8 SE.3
271.8 10.8 VR

O0F/0Z/92  07:15 1T5.5
OF/OTIT2 07116 150.0
0F/0T/92  07:17  119.5
0F/03/92  07:1B 136.

—~
-

VD FYRY G s B s PRI AR REIRY = o o R e

[urs
O PRI Y

QF/0Z/92 Q7:19 139.0 . - FY¢1.0 10.7 5=.4
QRAOI/RE 0720 139.5 . . 751.0 10.8 3Z3.1
DF/0E/92 Q7:21 140.5 . . 771.0 10.8 SELE
OF/GI/FE 0722 FZ.d . 271.0 10.9 SE.3
OR/OL/92 0 G723 L8.0 . O . 821.5 11.2 53,

DF/0I/92 072 T1.E . . 821.5 11.6 5Z.1
GRIOZ/F2 0725 = . B2E. 5 11.9 =1.4
QF /0372 07126 F0O.0 . . BB2.0 1.6 Sl.0
OF/OS/92 07227 &4.Q . . F71.5 11.3 1.5
GR/0I/92 07:2 59.5 . . 521.5 11.3 5Z2.4
OR/IQI/FE Q7129 L5, 5 . . 991.5 11.Z ==,

9%1.5 11,3 54.4

. 0F/0T/97 07:T0  BZ.5

OFP/0Z/92  07:31 0 150.3 . . Y71.9 11.2 o3 1
QF /0792 07: 32 Z.Q . Fgi.0 11.0 50,3
GP/0E/92  07: T3 48.0 . . 828.5 12.2 2.3

130.0 14.0 31.1
65.0 i4.8 28.3
&8.0 14.4 1.6

237.0Q 13,1 IS.6

QP /03/92 O7:34 49.5
OF/0T/92 073123 24.3
QF/OI/ITD 07136 56,0

BETINRYA 07277 L7 .0
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QF/0%/92 0O7:3 55.5 2. 7.6 702.0 12.3 5.4 -
OF/0Z2/92 Q073140 47 .0 2.8 7.0 T05.5 12.9 4.1 265
CP/03/92 071414 44,5 z. b.7 79.0 I.6 I7.5
09/0%/92 07:42 S3.0 =.a8 L.6 S3.5 13. z1.8
OR/0T/%2  O7:473 57.5 Z.0 &.8 £7.5 I.7 2.
O QR/GT/9Z 073144 . 0.0 2.9 7.7 191.5 13.1 24,0
. OF/OT/92  07:45 42,0 2.7 7.4 2620 2.8 4.3
QF/03/92 Q7146 48.5 2.8 7.0 2EF.0 13,2 3.3
0F/03/92 07:47  52.0 T.0 .8 185.5 13,3 AN |
0F/03/92  07:48 4.0 T.0 6.8 178.0 1%.4 L0
NS/03/92 07 :14F 41,0 2. 4.8 146.0 13,3 T3
NF/0Z/52  07:50 45.5 2. 5.8 TILS 17,4 IZ.5
OF/03/92  07:51 51,0 3.0 = 151.5 13,7 2.6
OF/O0T/9Z Q7152 g2, 5 2. 6.9 154.0 13,7 IZb
DF/03/92 07153 47.0 2. 6.8 154.5 13,32 2.
OF/OZ/92  07:54 8.5 z. 5.9 191.5 13, i
QF/QT/R2 07:55 25,0 2. 7.1 275.5 12, T2.5
OF/0%/92 07158 4%2.5 2.9 7.0 2E7.0 i2. Iz,
ODF/0T/92 07:57 47.5 2.0 6.8 21E.S 13,0 IZ2.5
05/07/92 07:58  Téh.O 2.9 6.6 85,0 Z.3 T1.8
0F/0T/%2  07:59 19.0 z. 5.5 =5.0 .7 0.9
O9/0Z/92  O8:00 TS0 2. 5.5 =53.0 3.6 T1.0
A7/03/92 0B:01 SZ.0 Z.0 6.5 50.5 13. & T1.0
OZ/0%/592 GB:O2 242,55 S.1 7.4 S02.5 2.6 2.9
0F/05/92  OB: O 3IR4.0 10.0 7.6 520,59 10.6 4.0
QZ/0T/92  08:04 IT11.5 2.5 7.7 4752.0 10.5 T4.0
O9/03/92  08:05  174.0 b3 7.8 482.5 10.7 4.5
GG /OT/92 0B: 06 80.0 4.5 7.8 2F1.0 10,9 T5.0
OF/0T/F7 0B:107 75.0 .8 7.5 991.5 11.0 5.0
O9/Q3/92 08308 S1.0 Z.4 7.9 251.0 11.2 35.4
QG/OZ/72  OBsOFf  4&7.0 3.4 7.9 991.5 11. 2 I5.3
T.3 7.9 951.5 11.3 5.5

. 09/03/592  0B:rlo  S57.0
i

‘Averzoes: 125. 2 L4346 11.8 41.3 -

Y
]
~J
~J




THAN UNITE
FULL SCALE
ZERQ OFFSET
BTART 7 CHANNEL

W oW A wE S E S -
4 ® & 3 @ mom 8 E N W ¥ &S aom

0e/04/92
QF/04/72
09/04/92
QF/04/92
GR/08/92
/04732
QR/Q4/92
Qg/04/92
a%/04/92
Q/04/92
OR/04/92
OF/04/72
QS /04/92
QF/04/92
O/048/92
0e/048/92
09/04/92
OF/04/92
OF/04792
0R/04/92
QF/IO4/92
QF/04/92
OP/04/92
0072
Q704792
OF/Q4 /92
QR/Q&/52
O9/04,/92
09/ 04,92
/04792
QF/ Q4,72
QF/04/92
QF/08/92
QG /04,92
O/04/9%
O9/04/92
09/04,/,392
0P/ Q8/92
QF /04 /92
O9/048/92

. 0% /08792

07:03
Q7:06
07107
07:08
07209
07:10
07:11
O7:12
O7: 132
07:14
07: 15
07:14
O7:17
07:18
07:19
O7:20
Q7: 2

Q7122
QO7: 23
Q722

07:25
07:26
0727

=
07 Y

07:2%9
071 30
0731
07132
073133
07: 354
0733
Q736
07237
07:38
Q713

Q7140
O7:41
O7:42
Q73145
07344
07: 45

100,00

G, 0
01
456.5
115.5
S4.5
&3.0
191.5

-

133.C
7.9
40,0
28.9
44,5
22.9
&%.35
53.0
50.0
A47.5
42.5
72.0
S50.5
4,0
52.0
S1.9
Sh. 0O
£1.3
=8.5
50.59
S57.9
52.0
1.0
&0, 5
S57.5
65,0
44,5
24,5
b6Z.5

=5 =
S7.5

47.95
&2.0
6£1.0
52.0

72.9
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FRED WEBER. INC. — NAFA

DATA LISTING

LOCATION: FRED WERER — NAFA
8az coz co az NOX
FFM % FFM % FEM

100.0 20,0 1000,0 25010 ZE0.0
0.6 G.0 .0 0.0 Q.0
L 0= Q4 QS 1)
12,0 L0 162.5 1t1.0 Z26.9
.8 | &S3.9 11.5 27.4

S .9 853,59 12.6 27.9

.7 « 0 444 G 2.7 27.F

. O L0 gaR.5 12.6 25.5

- - 791.5 12.1 27.3

. . Fe2.0 11.3 27.6

FF2.0 8.6

o0 b

*

. 604, 0 12.7 27.9
. . I4.0 12.9 27.6
. . AT 13.0 27.46
. - 0 53405 12.9 27.4

SO0, 0
FI2.0
g03.Q
Z77.5

T
JE7.5

27.9
ZB.S
28. 6
zg.1

0k B

R0 O0NFSIENNOUNMAN R = R0 HEONc0@-g

.
L

. 2 Z47.5 2.3 Zh. b
. . FFZLQ 2.1 27.5
. - G20 12.2 28.4
. 2 835.5 2.3 28.8
. .1 A50,5 12.6 Z8.3%
. -0 Z294.5 12.8 28.6

R, 0

194,35
167.8

28.6
29.75

2.6

» 0 ~0 -0

. .0 181.5 12.8 25.9
. = 167.0 2.9 29.8
. . 112,40 T2 29,3
. .4 @5.5 T. 4 28,5
= -y 1.0 13.3 2B8.9
. .43 0.0 17,3 28.&

a%.0
7.0

28.1
2g.8

MR B IR P I PR Y L T P I I SO P % T I T SO e T I 6 - T Y N I 6 I

oGNS N NN SN SN D N N e

. .6

. .B 150.5 Z.0 29.3
. .7 Z240.0 1Z.8 29.1
. .7 280.5 12.8 9.7
. .8 2B2.0 1Z2.8 2.4
. L& 17&4.0 T.1 22.5
. -4 5.5 1Z.3 8.9
. -1 54,0 153.5 8.0

27.8 -

-
ne

e [J'J

|
I>

(1] ,_.I
o —
. O

am

=

[T
- 3




Q04792
QF/A4/92
Q/048/92
OQ/04/92
Q/04/52
09/04/92
O2/04/97
OF/04/92
QPIQ4/92
OF/04/92
0F/04/92
O0F/04/92
OF/08/92
OF/04/52
Q9/04/92
/04792
QR/O8/92
P /04752
/048732
OR/08/52
O0F/04/92
OF/04/92

L OF/04/52

DFI0L/F2
OP/04/32
SRSCHSTE
09/04/92
Q9/048/92
O%/04/232

Q9704752

Qe/s04/92
QG/04/52
DR/048/92
OF/048/92
QQ/08/52
OF/04/92
0F/048/92
Q77048792
D9/04/52

Q7:50
07:51
Q7:52
07:3%
07:34
Q07155
07:5&
0757
0O7:58
07:99
082 Q0
03:01
OB: 02
Q81 03
08: 04
ag8: 0%
08: Q&
QB 07
Q8:08
Qg: 0%
G8: 10
0H:11
08z 12
0z 13
G814
GB: 15
0B 16
08:17
0g: 18
08:19
0g: 20
OB:1 21
oR: 22
O8: 23

0g:24

100,40

—~
D]
-

-
o
e e (O

~J .
o~ B

7

[
—~
o

-0
b

T77.5
88.5
ge.o
785,90
2.5
&7.C
&5 0
58.9
.0
85.5
g21.5
51.5
47.0
79.0
&£1.0
82.0
80.5
87.95
85Z.0
Z.0
770

= =
59.0
73,5

82.0
82.0
77.5
&£5.0
78.0
69.5
ST.0
bé. D
48.5
66.0

S55.3

= s
L

L2, 5
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FRED WEEER, INC. - NAFA

DATA LISTING

HE- -T2 - HEH H-
502 coz Co 0z
FFM Y FFM %
100.G 0.0 1000,.0 25,90
0.0 QO,0 O, 0 0, 0
QzZ O3 G 0%

R R R R R R R R R R R
.7 « 0 IE.0 13,9

.1 . 29.3 14,0

- Q . 1.3 14,0

. . TS0 1Z.9

45.0 1=.4

0

= &0

4 5.9

v 5.3

= 5.2

4 &.4

gs &L.5 24.0Q .3
4,0 L. 5 F.0 17,2
4.1 5.7 ?1.5 1Z.0
.6 &. 8 112.0 12.9
5.8 &.8 125.5 2.9
4.0 bad 1246.0 Z.9
4,1 &5 79.5 12,3
4.1 &.3 £3.0 15,3
4.4 b. = &4.5 13.Z2
Z.b Gl &0, 5 1Z.4
.9 .2 S57.3 1Z.4
4.1 &2 52,0 13.4
x.8 b0 445.0 3.7
4.2 G.0 I9.0 12.7
4.5 5.2 40,53 13.6
4.4 &.7 1Z21.0 12,0
4.4 6.8 TEY.S 12.4
4.4 ) Z05.Q 1z2.8
4.4 &4 Z41.% 1z.8
4.4 &3 127.0 i3.1
4. b Aol L3, 5 13.4
4.8 =.3 40,5 Z.6
4.8 = 6.3 13.8
4.4 5.7 F2.0 1.9
4,4 Z.d ET . .7
4.7 5.8 29.0 1=3.8
4.4 5.5 6.5 1Z2.7
4.5 &0 SE.S 17,5
4,4 &.0 H2.5 1Z.4
4.3 S.B8 42.0 132.7
4.5 5.7 1.0 1Z.8
4. & 5.5 z1.3 14,1
Z.8 ) 19.5 14,1
4.4 S.7 20,5 14,0

FRED WEBRER, INC. - NAFA
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ME
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CHAN NAME

CHAN UNITS
FULL SCALE

ZERD OFFSET
START 7/ CHANNEL

DF/04/92
09/ NL /90
OF/0A/9%
0OF/04/92
OR/04/92
Q9/04/92
09/04/92
O2/Q8/92
OR/04/92
O9/Q4/52
QF/04/92
OF/048/92
QF/0L8/92
OF/08/92
QF/047/9Z
OF/04/92
DR/Q4/92
/04792
OF/04/92
09 /06792
QF/04/92
g /08/92
Oe/04/9%2
QF/Q4/52
N9/04/92
L 09/04/72
Averaass

ua::?
08 30
0g: 31
0R: T2
0B: 3
0gs 34
08: 35
08: 346
0g9: 37
08: 38
0B: 39
02: 40
OB 41
ag: 42
0843
08: 44
08: 45
08: 446
QB: 47
0B8: 48
08: 49
0890
08: 51

MCON EN

VI

HC
FFM

100.0

0.0

&3.0
&Z.5
51,0
&0, 0
52.9
&0, 5
=B.9
45,5
S7T.0
52.5
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4%.5
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F4.40
&7.

=
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L FY e
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DATA LISTING

TION

20,0 1000, 0
.0 0,0
O o4
srdrzattize
7 22.5
" 0 F2.5
-4 24,0
) 132.5
. 4 2.5
- BZ.S
Iy 55.0
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OF/02/92
09/02/92
QP/02/92
QR/QzZ2/92
QR/02/92
OP/02/92
QI/O2/92
Qe/02/92
OP/O2/92
QF/QZ/92
OF/O2/92

Q7 /Q2/%92
O9/GT/97
S O2/92
nR/OZ/9T

Averages:

Dy B

ALl ) e

L
rJ

—
-
1]

11: 33
11:34
11: 35
11:3&
11:Z7
11:38
11: 2%
11:30
1ii:41
11:42
11:47
11:44

100, 0
0.0

274.0

120.5
101.0
128.5
159.0
594.5
401,00
&0, 0
41.0
23,0
26,0
25.0
17.¢
14.5
12.5
202.0

=

127.32
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INC.

DATA LISTING

[ e B N e I 1 e B BN I s S 0 1 3 S

ol e R RN Q) -

[l
-
!

B4

U
mr

1000, 0

0.0
04
EERE
322.5

185.0
408.5
2501.5
£56.5
yaY. 5

414K.5
112,90
o59.0
1.0
F31.5

g
o g

’-‘4?1\J
13

A0 ]

519.0

- NAFA

250, 0
0,0
8]

O~ 0 4 (MO0 O~ 6o o=

PN E NI SRR

ST R G S I S L

£
-~

T

aw




270

FRED WEBER, INC. - NAFPA

DATA LISTING

Y

NéME' FRAMCON ENYIRONMENTAL LOCATION: FRED WEBER — NAFA

T r2 Aty mymreoays e ow m W R W W EE T oEEE R
- H Yy s rxo. - s n ®» « » g m u E N & E B FOE

) v H
i}

N
CHAN NAME HC s0z2 2 Co 0oz MNOX
CHAN UNITS FFM FFM s FFEM Y FEM
FULL SCALE 1000 10,0 ZO.00 10000 25,0 Z20.0
ZERD OFFSET 0.0 0.0 Q.0 0.0 G.0 Q.0
BTART / CHANMNEL 0 R

-~
L]
~

L)

'R EEEEEE RN
£ 1 & uF m % 48 agowoE

DF/0L/92 Z:1 71,0
DG 02/92 2:12 79B.0 1
DR/OZ2/92 2:113 149.0 1

1

l.ﬂ\J-

g 7.1

& 7.7
0.5 7.9 &78.0 . L8 P
Qe/02/72 12:14 8.9 2.5 7.6 251.0 12.1 29.3
O%/02/92  1Z2: 15 SS8.5 2.0 7.0 275.5 13.5 27.0
QF/0Z/92 12014 71.0 1.9 7.2 135.5 13,7 £&6.3
OQ/QZ/FZ 12117 71.5 2.1 7.7 I1z2.9 13.1 z8.0
GRAOZ2/T2 12:1E8 ShH.0 2.2 3.2 F57.0 12.0 Z29.4
OF/0Z2/72 12219 S0.0 2.3 B.1 795.0 12.2 0.1
Q9/QZ2/92  12:20 S0.9 .1 7.6 55.2 2.7 28. 56
QF/02/72 12:2 45,0 1.9 7.1 11Z.0 12.7 26.48
OF/O2/F2 2122 48.5 Z.1 7.4 12%9.5 13.5 26.8
QP/OZ/92 12:23 74,0 2.5 8.7 g877.0 12, 27.4
QR/aZ/92 12:24 42,0 2.8 B.2 1.0 12,1 Z8.1
QF/O02/92 2: 25 12.5 2.0 3.1 .9 12.1 29.3
DF/OZ/92 12 2 15.5 1. 8.3 4586, 0 12,2 20,3
QF/Q2/FZ 12:2 14.0 2.0 7.9 i81.5 12.7 22.5
OF/02/92 2 2B 14,0 2.0 2.1 150.0 12.8 27.5
Q/O2/F2 122 17.0 2.0 g.4 411.5 12.3 29.4
Q/OZ/592 12:30 2.5 2.4 8.4 F24.5 11.9 29.32
O9/02/792 12131 b1.0 2.5 8.7 g81.0 11.6 z29.8
OP/0Z/92 12332 51.0 2.6 8.7 P0.5 11.5 0.8
0/02/22  12: 33 50.0 2.4 2.7 F90,. 5 11.7 Z1.1
DFSAZSEE 12:34 Si.0 2.7 g.46 E77.5 11.7 .3
OF/0E/92  12:35 21.9 2.1 2.3 416.9 2.3 Ji.4
/02792 12:34 14.5 2.2 7.9 185.95 1.0 F0.5
OF/02/92 L2527 13.0 Z.1 7.7 179.0 I3 T0.0
OF/OZ/22  12:38- 12,0 2.0 7.7 0.0 15.4 27.8
O/02/92  12:39  246B.T% T.4 5. B 77.0 14.6 23.0

9

oEl.7 12.5 28.9

4
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FRED WEBER, INC. — NAFA

. DATA LLISTING

THAN NAME HC 502 coz co 0z NOX
THAN UNITS FFM FFM rA FEM % FEM

187.0 13.1 Z29.5
189.4 13.1 Z29.%
891.0 . 11.8 F0.3
815.5 12.4 0.1
198.0 13,2 28.1

OF/Q2/92  14: 00 0,0
AR/ O2/92 14406 25.9
QF/OZ/92 14307 &0.5
Q702792 14:08 47.5
QZ/Q2/92 14:09 40,0

DM o0N0000-00

FULL =CALE 100, 0 100,10 20,0 1000,.0 ZE.0 230.0
ZEROQ OFFSET 0.0 0.0 .0 Q.0 Q.0 0.0
START / CHANNEL 01 02 QF 04 Q% b
QF/O2/92 132:58 S8, 0 . . @97.0 12.7 z8.9
Qg/Q2/92  17:859 z27.5 .1 . &£88.0 1Z2.8 7.1
O9/OR/F2 0 14:00 48,5 2 . 5846.5 12.8 Z9.4
QF/02/92 14301 44,5 i . 450.,0 1Z2.8 29.3
QY /Q2/92 14:02 2.0 -3 . 294.0 T.0 29.1
OF/QZ/F2 14:03 50,0 4 215.0 13, 29.4
QF/0Z/92  14:04 49.0 4 185.5 121 29.5

5

S

&

&

I ENRIEI MBI BRI ED R R R

NSNS0

47%,0 12.8 29,2

3
N
~J

Averages: 47 .3
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FEED WEBER, INC., - NAFA
DATA LISTING

ONMENTAL LOCATION

f.1 wa
] »
]

I'J e

O o
CHAN UNITS FFM FFM 7 FEM “
FULL SCALE 100.0 100.0 20,0 1000.0 25.0

ml‘

DT /OI/92 08:148 S0.0 464, 2.2

Qo/0Z/92  0B14% 242.5 ?37.5 11.4

DF/0Z/F92 0 08180 104.0 Pgi.5 10.9

QRFIQZ/TFE 08: 51 1.5 ?791.40Q 11.32

IERD OFFSET 1,0 0.0 Q,0 0.0 Q.0
START / CHANNEL 01 0Oz Q3 (4 05
OF/07/92 OB 37 7Z.Q .4 .1 FE1.0 11.4
DP/O0T/FE 0838 49.0 . b .o BZ7.5 2.0
QF/O0Z/92 08: 3 S2.0 . . 107.0 1Z.9
OP/OZ/F2 QB 40 59.0 . .9 Zeo 14.0
Qe/0Z/92  08:41 S8.5 .7 -3 Q7.0 1Z2.3
09/03/92 - Q2:142 &4,5 .9 s &604.5 12.2
OR/OT/92 08: 43 75.5 .1 . 2 1.0 11.6
D /0Z/92 08: 44 51.5 . o « 1 G91.5 11.7
QR /OT/92  08: 45 42.%5 .S .1 oZ1.0 12,1
DR/O03/92  08:46 o2.0 .1 .0 Z0B.5 12.4
Q9 /02792 08: 47 44,0 2 . 0 170.0 12.5

Q

g

5 .
??103/92 08:52 44,0 .4 . a461.5 12.6
Q9 /0Z/92 02133 =52.5 L O . Z205,.0 i2.9
DF/OT/FE 08154 7O.5 v . BG1.5 11.8
O9/03/92  0BrSH 64,0 .2 - F21.90 11.5
OY/05/92 0 0B:T6 4.3 L0 . 8974.%9 1Z2.1

.
Dol

OR/QZ/92  08:LE7 43.0 . 4565.0 12.73
GR/OI/FE 08: 58 45.35 . . 04,0 11.9

Lacl o

GF/05/92 0 08:59 &4.0 417.0 11.9

B e e et e et B A e B B B VB M B M I Al O B i B

FIRIRI G L) A LRI IR R R R R R B s BI R R BRI EI BRI BY PRI RPI G O B3 R) R EX B O B R ] G ) g e

4
&
&
7
7
0
8
7
7
. .7
CRSOT/TE T 00 197.5 P 7 moZ.o i1.4
GE/OZ/92 0F:01 Zi.0 . 2 7.6 g71.2 1i.1
QF/OT/IFZ2 09:02 &3.0 P 7.7 291.0 11.4
QF/OZ/F2 QR 03 58.0 .o 7.7 F72.0 11.4
D%/0T/F2 0 09104 &6.T .o 7.8 FS4.,0 1.6
OR/Q5/92 0 09:08 61,0 -4 77 T71.o 11.7
QOF/OT/92 0F104 56.9 . 2 7.5 A W 11.7
OS/OZ/92  09:07 47.0 .1 7.5 RZ4.0 11.%
DOR/OT/FZ 09:08 47.0 .1 7.3 SIS 2.2
OF/OE/FE 0909 S0, 0 .1 7.1 261.5 12,
QR/QT/IF2 0F:10 S2.0 -G 7R 2555 1Z2.4
O%/0T/F2 0911 27.0 .7 7.0 TATF.0 12,2
OF/0T/FE 0F9:1% 118.5 ) 7.7 Q1.0 11.32
OF/02/92 0 09313 1323.T .2 7.8 FF1.0 10.%
O%/0%/92 09:14 BZ.S . O = 951.0 11.2
AF/0Z/92 09:15 F4.0Q .1 7.4 271.0 11.4
OF/0Z/92  0F:1é6 Z.3 -0 7.7 1.5 11.3
GR/OT/RE 0917 49.5 .- 7.6 F21.5 11.4
J9/05/92 Q918 49.0 . 2 7.4 8Z7.0 11.8
O/03/92  0%9: 1% S1.0 . 1 7.2 475, 0 1Z2.1
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K

CHAN NAME
CHAN UNITS
FULL SCALE

AMCON EN

ZERO OFFZET
START / CHANNEL

QR/QT/92
OFP/OE/92
QF/Q3/9Z
OP/QT/F2
OF/Q3/92
QPIOZ/PD
a9/0%/92
0P/03/92
OQ/03/92
QI/IOZ/92
0F/0%/92
OR/O0T/92
QT /0%/92
QF/IOT/F2
Q9/03/92
O0F/0%/92
O/ 0T/92
WMFLOT/F2
OF/0T/R2
QP/0%/92
ae/0%/92
OF/0T5/592
O /O%/92
QOF/OS/92
OF/OT/92
SRSOT/P2
QF/OT/F2
09/0%/92
GP/03/92
QF/IOT/92
G5 /0Z3/92
OF/OE/92
QF/QR/ 92
QR/OT/F2
OF/O/52
GR/QT/22
OF/OT/92
QF/OT/F2
QP/OZ/92
O9/QT/92

Averages:

0F: 20
0F:21
0F: 25
0F: 23
09: 2
0F7: 25
07: 26
09 27
09: 28
0Q: 29
0F: 30
O9: 31

073 352

QP33
0% 34
09: 35
09334
0937
09: 38
09: 39
0OF: 40
0F:41
Q2142
09:47
0: 44
Gy 45
OF: 44
09147
09: 48
09: 4%
0950
0F: 51
09:82
09:53
092:54
OZ:1535
0F:1586
0F:957
Q9: 58
09: 59

VIRD

c
FFM

T ==

1000

0,0
01

0.3
o4.0
53.5
S0.0
=1.0
483.0
44,5
92.0

o2.0

==t =
e oF

b4.0

M -

110.5
152.0
150, 0

123.0

0.8
Z.9
£1.0
56.9
S0,0
44.0
48.0
S56.5
57.0
1.5
47,0
45,5
25.90
S0.0
51.5
50,0
47,0
49.5
42.59
42.5
47 .0
So.0
20,0
2.5

42.5

b6.1

NMENTAL

el R SR
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ML

el
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DATA LISTING

FRED
Co
PR

1000, 0

Q.0
]

-
o ome fy

!

R
853,00
F12.5
&HI4.0
R
Z44.,.0
295.5

-."'."E' c)

-

651.5
735
813.0
#F1.0
F71.0
221.0
F71.,0
721,59
91,0
51,0
@7i.0
2Z4.9

5950

10Z.0

78.5
221.5
IR0, S
TAT,E

e =
Ll e D

137.0

Z.0
ZE7.0
2i7.5
GR1.,0
883.3
AEE,. 0O
147.5
7.0
&0T,0
%575.5
S5&6.0

351,90

&50.9
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FRED WEEBER, INC. =~ NAFA

. " DaTA LISTING

Y

NAME

=

AMCON ENVIRONMENTAL LOCA
E

o

F
M

I" 1)

[ L]
I)nl

N HC =
CHAN UNITE FR FFM
FULL SCALE 1G60,0 144,90 20,0 1000.,0 25.0 250, 0
ZERO OFFSET Q.0 0.0 Q.0 Q.0 G.0 Q, 0
START / CHANNEL 01 02 O3 04 as Q&

QF/0F3/92 10:32 0.3 16.7 - 425.0 11.6 44,0
OF/OT/92 10133 59.0 15.8 . bZ2b.5 11.4& 44.4

OF/07/92  10:7F4 54.5 1 SO0, 4 11.8 44,4

09/03/92 10:35 47.0 9.z . TG40 12.% 43.9.
0%/0T/92 10:T6 52.5 14.1 . 237.0 2.2 44,1
0S/0%/92 10337 59.5 1.4 . 190,40 12.4 44,4
QF/0Z/92  10: 3B 14,0 1Z.0 . 150.0 10.9 78.5
AF/QZ/92 10:39 1.5 11.8 . 27.0 0.9 1.6
OF/0T/F2  10: 40 12.0 5.0 . t.0 Q.0 3.4

168.5 8.7 41.1
745.0 11.5 2.1
1.0 19.8 41.8
221.0 1t.1 41.5
91,0 11.5 41.4
FL.0 11.4 41.0
971.0 i1.6 40,3
718.5 it1.8 30,3

QY/03/92 1031481 61.5 1.8
OF/0T/F2 10:42 84.5 2.1
QF/OI/FE 101473 89.5 2.7
g
Q

L]
NG00 NSA RGN 0MmME D02 N e R e

OP/03T/92  10:44 55,0 1.

0R/03/92  10:45 S4.5 1.
. OF/0T/92 10:446  53.0 1.5

DT/03/92 10:147 S3T.S 1.5

QP/OT/Y2 10:48 52.3 i. .
QF/OT/92  10:49 S50.5 1. . &53.5 11.9 40. 4

Z71.0Q 11.5 40.6
771.0 11.5 4G.4 .

OR/05/92 10:30 49,
COF/OI/FE 10131 &0,

D
fary
»

MOVt 090eorrEeO-~JNa~d>s

LN
—

91,0 1.3 8.1
9?1.0 11.3 7.3
221.0 11.4 7.4
71,0 11.5 I&.8
g71.0 11.5 6.5

0%/02/92 10154 63.6
09/03/92  10:57 61,0
03/03/92 10:58  61.5
OG/03/92  10:59 39,0

09/Q32/92 10:32 S8. 0 1. FP1.0 11.5 9.6
GF/O3/92 101 E3 54.5 1. . 0.5 i1.4 Z8.9
0F/03/92  10:54 35.3 1. “ 21.0 11.4 8.5
DO/ Y 10:05 H3.0 1 .

1.

1.

fary
.

-
-

NN NN S NSNS En SN S NN N SN N SN NN N SN NN N DS SN0 N N e

1. C
OF/03/92  11:00 51.0 1. .1 921.0 11.2 6.5
OQF/03/92 11:01 59.5 =. .1 FF1.0 11.0 h.Y
QF/QZ/92 11202 SZ.0 i. = G770 11.7 7.3
OF/OT/92 0 11:03 58.5 1. .5 PTF.5 11.9 ZE.Q
0F/0Z/22 11:04 55.3 1. .5 GP1.0 11.8 8.4
QF/O3/%2 11:05 S52.0 1. 2 F&F.0 12.0 T8.4
OQR/OZ/R2 11:06 S1.4 i. . FOB.T 1.9 ZB.6
OP/OT/92 11:0Q7 =1.0 i. . B Fo0.0 Z.b Z7.1
OF/03/92 0 11:08 50.9 1. .l 134.0 12.7 I8.1
OF/QZ/92 11:09 &0. 35 1. i~ 777.5 11.7 9.5
OQT/O3/92  11:10 57.5 1. .8 @91, 4 11.95 40,73
OF/0Z/92 11:11 92.5 1. .6 233.0 i1.4 40, X

i. . B 7.0 i1.7 40,1

. Q/03/92 11:12 S0.5
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FFRED WEBER, INC. —~ NAFA.
DATA LISTING

NAME 3 RAMCON ENVIRONMENTAL LOCATION: FRED WEBER - NAFA STATION ID:
CHaN NAME HC S0z coz a] 0oz NOX
CHAN UMITS FFM FFM A FFM Ye FFM
FULL SCALE 100,00 100.0 20,0 1G00.90 25,0 G.Q
TERD QFFSET 0,0 0,0 0,0 . 0.0 0,0
START / CHANNEL 041 < 0= o4 oS O&
07/0%/92 11313 46,5 1.6 7.4 473,35 11.9 40,4
QR/0I/92  11:14 45,5 1.6 7.4 336.5 i2. 40,1
Q/OR/92  11:1%S 47.3 1.8 7.4 275.0 1Z.2 4G,
OP/03/92 11316 53.9 1.4 7.5 T2T.0 i2.1 40,3
QP/QE/92  11:17 53,5 1.8 7.7 4564.0 11,8 40,8
O0P/0%/92 11:18 54.5 1.7 7.9 8246.5 11.5 40.8
QP/03/92 11:19 45,0 1.9 8.0 921.0 11.4 40.6
QFAOT/IFZ2 1120 47.5 1.8 7.9 221.0 11.3 40.1
OP/03/92  11:21 4F.0 1.5 7.4 872.0 i1.¢8 8.4
QR/OI/92 11:22 47.0Q 1.6 T.Z &78.5 12.0 8.4
QR/OT/92 11:23 44.5 1.8 7.3 814.0 12.0 ZB.¢
QF/0%/9%2  11:24 43,5 2.0 7.6 G82.5 11.6 8.4
QF/O5/92  11:25 48,5 Z.0 7.3 708.0 11.8 8.3
OP/0Z/92 1i:24 43.5 1.8 7.5 551.5 11.8 8.1
QF/0Z/92 11:27 48. 0 1.5 7.3 4467 .5 12.¢ 37.1
DF/03/92  11:28 46.5 1.7 7.3 411.5 12.1 I7.1
Q/Q7/92  11:29 43.5 1.8 7.3 3257.0 12.2 I7.4
DE/0I/92 11:30 456.5 1.6 = 472.0 12.0 37.4
QF/O03/92 11:31 S2.8 1.9 7.6 7681.5 11.8 7.3
UP/03/92 1131322 D2.0 2.0 7.7 oD 11.4 27.0
QP/O3/92  11: 33 42.% Z.1 7.7 49,0 11.6 36,9
Oe/03/92 11:74 49,0 1.9 7.7 F91.0 11.6 6.9
OF/03/22 0 11:35 =0, 0 1.8 7.7 FL.0 11.6 I6.8
OP/OE/FZ 11336 .5 2.0 7. = F28.0 11.% I5.B
QP /OZ2/92  11: 37 49.5 1.8 7.4 50,0 11.% 25,
GURAO3/RZ 0 11033 52,0 1.2 A B=0.0 11.% 25,
ag/Q%3/92  11:39 22.0 2.1 7.z 774.0 iZ2.1 23.9
QR/0%/92  11:40 54,0 2.1 70 e 12.0 34,0
OF/02/92  L1:41 52.0 2.0 7.4 1.0 11.8 26,1
OR/03/92 11:42 S2.0 1.9 7.4 F¢1.0 11.8 I&5. 1
QF/OL/FE 11:43 21.0 2.1 7.2 1.0 11.8 6.6
OF /T2 11;44 49.5 2.2 = 9791.40 11. & Th.b
QP/Q3/92 11:4%5 57.0 2.3 7.5 FFL.G 11.6 T4
De/0%/92 11:46 09.50 2.4 7.8 1.0 11.5 Z2h. 0
O9/02/92  11:47 ] 1.9 7.7 9L.0 11.4 A
092/0% /Q’ 11: 48 4.0 2.4 74 FEY.5 11.5 35.8
09/03 11i:4% 39.5 2.1 &. % 29I 0 2.8 IE.Q
QI /0% /9” 11:50 0.0 2.2 .. 53.5 1Z.9 29.6
GF/OL/92  11:51 52,0 2.2 &.1 4&.G 17.9 0.4
OF/0Z/92  11:352 49.5 2.1 S.4 88.5 12.5 1.8
OP/02/92 11:53 SO0 2.1 5.7 1&65.0 12,0 2.9
Averanes: S1.6 F.0 7.2 715.0 11.5 37.4




MAaME:  FAM
CHAN NamE
CHAN UNITS
FULL SCALE
ZERD OFFESE
START / CH

OF/0I/92
QFIOE/TE
OR/OZ/92
QF/O0T/92
QF/0T/92
O2/03/92
Q@/03/92
OF/0Z/92
Q9/Q%/92
OS9/03/92
QF/ Q272
QP /OZ/92
QF/OE/92
O9/02/%92
/L2
WGLOT/IGR
09 /0Z/92
O/03/92
OG0/ 92
DG/OE/92
Og/0%/92
OR/07/92
OF/0%/92
G /QL/FE
QR/OT/F2
O /05/92
VY/OZ/52
QI/e2

aT/s
OF/0I/IF2
DR SOTIFE
OF/OT/92
D5 /QT /72
/03792
DP/OZ/Q2
OF/QL/ 2
DF/0Z/52
OF/0%/92
QF/OI/92
OFSOZ /92
OF/O5/62

f. OF/0L/92

-

00~ AR

~
-

f ol e 0§ el o G G A el e G G A

RIEI R R B R RY R R RY F o= e s e

et bt b R b ek b A s L s B b bR fas ME :I:.

i e« NI S SO I

-
-

3
[

-

17: 20

1Z: 321
P
LR o

e

1Z: 24
13:325
13: 38

I i

1X: 38
13: 39
175140
1Z:41
1Z:42
1Z: 43
3144
17: 45
i1Z:44
17:47
1Z: 48
1Z7:49
1Z: 50

1Z: 51

TL.ET
-

iZ: 53

17:54

CA

FE

HC
M

10,0

O.0

45.0
42,5
S2L0
47.5
44,0
44,0
47.5
48.5
42.5
51.0
=1.0
49,5
47.%5
44,0
42.0C
47.0
S0.0
42,5
43.5
37.5
45.5
47.0
48.5
49.0
46.5

44,0

450.5

48

20. 5

I&.3

2.5

=
.

w
L7

1000

NVIRONMENTAL

276

FRED WEBREF, INC. - NaFA
DATA LISTING

FED WEERER

M
PIIIsYIeIIIEGEIsTIEIERLIIIRIIIGG
gG2 coz oo oz
FFM A FFEM Y

1000, 0

0.0

20.0

0.0 (I

Oz LA 04 a5
1.2 7.3 795.5 11.7
i.4 7.4 731.0 11.7
1.7 7.6 7&F.0 11.7
23 7.4 204, 0 11.7
2.0 7.8 &546.5 11.8
2.1 7.4 {0O3E.5 12.1
2.7 7.3 TE2Z.0 2.2
Z.F 7.2 Z&T. 5 12,
P 7.5 Z27%.0 i2.
2.2 7.3, 2BZ.T 12,3
Z. 7 7.5 Z1Z.5 2.5
2.3z 7.4 36T.0 .3
2.2 7.4 Z78.5 2.2
2.2 7.4 257.5 2.2
23 7.4 F31.0 12.2
2.2 7.5 347 .0 2.2
2.4 7.6 405.5 12.
2.4 7.4 4873.5 12.0
2.4 7.7 03,5 11.8
el 7.8 A18.0 11.8
2.4 7.7 571.5 11.8
2.4 7.7 T29.5 11.9
2.5 7.6 594.5 12.0
2.3 7.5 515,10 12.0
2.5 7.4 411.5 12.0
Z.5 7.5 T43.5 2.1
2.5 7.4 280,04 2.3
2.7 7.4 Z2TZ.0 12,
Z.6 7.5 Z2RT.0 12.5
2. b 7.3 218.5 2.5
2l 7.3 ZO5,0 12.4
2.7 Fal ol oW Z.4
Z.3 e 18%.0 1Z2. 4
Z. 4 Tz Z12.5 12.5
Fad 7.1 191.5 1Z2.4
2.2 7.0 135,06 12.8
2.8 7.0 120.% 12.9
Z.b 7.5 289,353 12.4
Z.b 7.5 457 .0 12.1
2.4 7.5 S&eEI.S 2.0
=2.5 7.5 =Zri.0 1201

)

&
TB8.9
39.5
9.8
9.6
40,0
9.3

7.7
I7.Z
7.1
7.1
6.9
ITb6. 5
Ib. 1
I5.9
5.6
To0. &
35.5
5.6
IS. b
5.8

d
f

RT N 1 i

G B B s N

A Ued e S 0
1

L4 LA g

e
D |
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IE0
-
T2,
)
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1.9
1.1
29.0
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30.1
29.8
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FRED WEEBER, INC. — NAFA
DATA LISTING

ON: FRED WEERER - NAFA

I
CHAL =02 coz co oz
CHaN UNITES FFM FFM rA FFEM %
8]

FULL BCALE 1G0.0 100, 0 20,0 1000,4 25.d
ZERO OFFET 0.0 Q.0 0,0 0.0 Q.0
ITART 7 CHANNEL a1 iy Q= Q4 a5
TPl lzrrzTIIItEEIIGIGSRTOGISI®IGIIOSISGSOIIIIIIASESGIG;SSTEIGIRIEERSEIIIIRIING:
OF/03/92 175155 0Z.5 Z.4 7.5 454, 0 1Z2.0
OF/0Z/9Z  13:58 44,0 2.7 7.3 476, 5 12,1
QF/OZ/92 13457 S0.0 2.7 7.5 415,90 2.2
OF/02/92 13:E8 51,0 Z.7 7.4 8445.0 2.2
OR/OT/F2 13: 55 43,0 2.8 7.4 412,0 Z.3
O9/07/92  14:00 47.0 2.6 7.4 406.5 12,32
OQ/0Z/92  14:01 446.5 a7 7.5 I93.5 2. =
OP0Z/F2  14:02 45,0 2.5 7.4 I56.0 2.2
QF/OT/F9T 14303 43,0 2.5 7.4 ZI1.0 2.3
OP/QE/92 14:04 41.5 2.7 7.5 Z18.5 1Z.32
QR/Q0Z/92  14:05 45.0 2.7 7.5 TDé&.S 12.2
/0792 14:06 70.5 Z.8 7.3 70,0 2.2
DR/0F/92 14:07  245.5 Z.5 7.5 277 .0 2.2
DS/0Z/92  14:08 1456.5 4,0 7.5 T75.0 2.2
QF/0%/92  14:09 75,0 .4 7.4 4.0 2.2
OF/OA/72 0 14:10 25.5 2.2 7.4 I0&.0 Z2.3
QF/OT/FE 14: 1 55.5 .0 7.4 13,0 12.3
TO/OL/92 14:12 Z2&.5 Z2.8 7.4 02,5 2.3
OP/0Z/92 14213 18.0 2.3 7.4 0.5 12.72
QF/0Z/92  14:14 15.0 2.3 7.4 I28.5 2.3
QP/QI/92 14315 13.5 2.4 7.3 I36.0 2.3
OFP/O0T/92 142148 14.5 T3 7.8 AH2.0 12.1
Averages: 3t.1 2.9 7.4 3937 12.2
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FIELD ANALYSIS DATA SHEETS . 278
Plant_Fres ()eloer Date A-\-q 9

. . Location <14, M sstac s

1. General Information:

Source temp. (*C) Columnar temperature:

Probe temp. (*C) Initial (*C)/time (min) s
Ambient temp. (*C) Program rate (*C/min) —
Atrospheric press. (in. Hg) Final (*C)/time {min) 1s
Source press. (in. Hg) Carrier gas flow rate (mi/min) 30
Absolute source press. (mm) Detector temperature (*C)

Sampling rate (liter/min) \ Injection time {24-hr basis)

Sample loop volume (mi) < { Chart speed (mm/min) OB
Sample loap temp. (*C) Y Dilution ratio DA
Dilution gas flow rate (ml/min) LSt Dilution gas used (symbol) N

2, Field Analysis Data: DAY AL (onde~saties (A Qum\

Run # Time
. Components Area Attenuation A x A Factar Cor ion (oom
© A DaMaone 0. %6 2 457
B . % “ 4.9
¢ v ). l& N, %
- % 42,
: . -J_.;‘L 7.
Run # Time
mponent Area Attenuation A x A Factor Concertration (cem
. pniddage 372 22 wa_
G Haa —_— “2.1
Run # Time
Components Aftenyation A x A Factor Concertration (perm)

T E




FIELD ANALYSIS DATA SHEETS

Plant Frea toelyer

279

Date_Q4-17-G°2

., . Location

1. General information:

Source temp. (*C)

Probe temp. (*C)

Ambient temp. (*C)
Atmaspheric press. (in. Hg)
Source press. (in. HQ)
Absolute source press. (mm)
Sampling rate (liter/min)
Sample loop volume {mi)
Sample laop temp. (*C)
Dilution gas flow rate (mi/min)

Columnar temperature:
Initial (*C)/time (min)
Program rate (*C/min)
Final (*C)/time (min)
Carrier gas flow rate (ml/min)
Detector temperature (° C)
Injection time (24-hr basis)
Chart speed (mm/min)
Dilution ratio
Dilution gas used (symbali)

2. Field Analysis Data: Run 2473 Condersavien

Run # @ 2 Time
Components Area Attenuation A X A Factor Concentration {pem)
. A O edane 2! 32 8D -
) 29 1y ' SSB
e A iiR S a2
o al A&
13 =il 2.9
Run # Time
mponent Arez Attenuation A x A Factor Concentration (cem)
E taalapas- 27 22 245
G L3 L 7, G
. —
e —_—
Run #_ 2 Time
Components Area Attenuation A x A Factor Concentraticn (pem)
A o Vhene 3D 29 ‘ A%
® P R 3 ko




FIELD ANALYSIS DATA SHEETS 280

Date Q- 3—AN.

Plant  Fred oalgec

.- . Location

1. General Information:

Source temp. (*C)

Probe temp. (*C)

Ambient temp. (*C)
Atmospheric press. (in. Hg)
Source press. (in. Hg)
Absolute source press. (mm)
Sampling rate (liter/min)
Sample loop volume (mi)
Sample loop temp. (*C)
Dilution gas flow rate (ml/min)

Columnar temperature:
Initial (* C)/time (min)
Program rate (*C/min)
Final (*C)/time {min)
Carrier gas flow rate (ml/min)
Detector temperature (* C)
Injection time (24-hr basis)
Chart speed (mm/min)
Dilution ratio
Dilution gas used (symbol)

2. Field Analysis Data: (2 cuns i e & A Rua JNTRE

Run # 1 Borm Time
Compaqnents Area Aftenuation A x A Factor Con icn (nem
. i A Sh%.\n i’*‘.cﬂ g 230 9
' o - 74.%¢ 5430
o - 1, 27 <y G
0 g at =
€ . 1AM VA
Run # Time
mponent Area Attenuation A x A Factor ncentraticn (com
Q——:——-—-— \ﬂ PS5 =1}
Run #9 Erm Time
Components Area Attenuation A x A Factor @n@@bﬁ {pcm)
M e Mapar 230 Ly U (
. L 5.< 33 4
o Ly Die b
D 1930 L L
L——n——-— M i\.‘_‘\




Plant

‘. . Location

1. General Information:

FIELD ANALYSIS DATA SHEETS

281

Date “A-3-9-2

Source temp. (°C)

Probe temp. (*C)

Ambient temp. {*C)
Atmospheric press. (in. Hg)

Source press. {in. Hg)

Absoiute source press. {mm)

Sampling rate (liter/min)
Sample loop volume (mi)
Sampie loop temp. (*C)

Dilution gas flow rate (mi/min)

. Field Analysis Data:

Run #f: v 2 Fafam
ngggngntg

F_DatXhome |

{- a

Columnar temperature:
Initial (* C)/time (min)
Program rate (*C/min)
Final (*C)/time (min)

Carrier gas flow rate (ml/min)

Detector temperature (*C)
injection time (24-hr basis)
Chart speed (mm/min)

Dilution ratio

Dilution gas used (symbol)

1] e B

Time
Area Attenuation
455 32
-2 .
Time
Area Attenuation
Q.45 YA
10,5 o
S
1%
1L
Time
Attenuation
%z

A x A Factor neentration (pom
2% -%
15 .Y

A x A Factor Concertraticn (ccm)
Rl '
291
2% .\
“o.
150 D

A x A Factor Con icn {pom
S b
(L)




FIELD ANALYSIS DATA SHEETS 282

3
Date G-@-92

Plant - 6109 M

. , Location

1. General Information:

Source temp. (*C)

Probe temp. (*C)

Ambient temp. (*C)
Atmospheric press. (in. Hg)

Source press. (in. HQ)

Absolute source press. (mm)

Sampling rate (liter/min)
Sample loop volume (ml)
Sample locp temp. (*C)

Dilution gas flow rate (ml/min)

2. Field Analysis Data:

I

Run #

Columnar temperature:
Initial (*C)/time (min)
Program rate (*C/min)
Final (- C)/time (min)
Carrier gas flow rate (mi/min)
Detectar temperature (*C)
Injection time (24-hr basis)
Chart speed (mm/min}
Dilution ratio
Dilution gas used (symbal)

Time
Area Attenuatiqn A x A Factor Concentration {pom) -
\RA% 2 2,5.9
217 - YR
— 5.5
TR ", 2,9, 71
].S‘). > 7.4
Time
Area Attenyation A x A Factor reentraticn (oem
 Sula ¥ Y S o> - N
4.0 - 2%.%
Time
r Attenuation A x A Factor @ng@ ion (pom)

[T E
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FIELD ANALYSIS DATA SHEETS

283-

Date A-“-q

Location

Plant = Feed podor—

1. General Information:

Source temp. (*C)
Probe temp. (*C)

Ambient temp. (*C)
Atmaspheric press. (in. Hg)

Source press. (in. HG)

Absolute source press. {mm)

Sampling rate (liter/min)
Sample loop volume (mi)
Sample loop temp. (*C)

Dilution gas flow rate (ml/min)

Run # 9 Pa-

Components
Lan _M&—

o0 W

m

Columnar temperature:
Initial (*C)/time (min)
Program rate (*C/min)
Final (* C)/time (min)

Carrier gas flow rate (ml/min)

Detector temperature (*C)
Injection time (24-hr basis)
Chart speed (mm/min})-

Dilution ratio

. Field Analysis Data: CD_ERM Qhr\-\:\

Dilution gas used (symbal)

reentration {pcm
T

T .

D%

Lo -1

53.%

neentraticn (gem
s1.2
L2 W

Concentraticn (perm)
470
U25%. %
Y
AUs, O

Time

Area Attenuation A x A Factor
S22 22

LoD - .
‘3‘) Rirk

Es'-t—

1. <0,

Time

Area Attenuaticn A X A Factor
Yk 22

FS: A3

Time

Area Attenuation A x A Factor

R v
AT -

Pl I

L. 2

. 32,

o )= Tan




FIELD ANALYSIS DATA SHEETS 284

Plant : _ Date G~~~

@  Location

1. General Information:

Source temp. (*C) Columnar temperature:
Probe temp. (*C) Initial (*C)/time {min)
Ambient temp. (*C) Program rate (*C/min)
Atmaspheric press. (in. HQ) Final (*C)/time (min)
Source press. (in. Hg) Carrier gas flow rate (mi/min)
Absolute source press. (mm) Detector temperature (*C)
Sampling rate (liter/min) Injection time (24-hr basis)
Sample loop volume (ml) Chart speed (mm/min)
Sample loop temp. (*C) Dilution ratio

Dilution gas flow rate (mi/min) Dilution gas used (symbol)

2. Field Analysis Data:

Run #:5 @b«@ Time
. Companents Area Attenuation A x A Factor Concentration {ocm)
E o Mroe 2 Al 32 7%
I e \ s;F\& o - DD
Run # Time
mponent. Area Attenuation A x A Factor Corcentration (gom)
Run # Time
Compenents Attenuation A x A Factor Concentration (pgm)

L E
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. , Name: Mr. Sumner Buck
) Title: President

Qualifications: Mr. Buck is a graduate of the University of Mississippi with graduate studies at
Memphis State University and State Technical Institute of Memphis. He is a graduate of the EPA
450 “Source Sampling for Particulate Pollutant’'s" course and the 474 “Continuous Emissions
Monitoring” courses outlined by EPA at Research Triangle Park, N.C. He has been directly
involved in conducting and supervising air emission testing for over 15 years. He has personally
conducted over 400 air emission tests. He currently sponsors and' directs visual emission
certification schools for US EPA Method S.

Project Duties: Mr. Buck is responsible for the overall supervision of each testing project. This

includes the correspondence to the State Regulatory Agency and the plant personnel regarding
- scheduling, testing requirements, etc. He will assist in supervision of the project preparation for
- each team involved and the overall organization between the testing crew(s) and facility.

Name: Mr. Joe Sewell
Title: Vice President

- Qualifications: Mr. Sewell is currently serving as the Vice President of RAMCON Environmental
Corporation. Mr. Sewell is a graduate of Christian Brothers University in Memphis, Tennessee
‘where he obtained a Bachelor of Science degree in Chemical Engineering. He has conducted
and sup.ervised air emissions testing projects ranging a broad spectrurﬁ of facility process
categories. His accomplishments include the development of the instrumental branch of
emissions testing utilizing continuous emission monitors and gas chromatography. Mr. Sewell
performs a major role in the upgrading of testing capabilities and professional quality that
RAMCON Environmental Corporation offers.

Project Duties: Mr. Sewell provides staff engineering and project administration to ensure the
r. ‘integrity of the requested services. He serves as the primary contact person for RAMCON
- Environmental Corporation handling all correspondence between the facility personnel involved

o
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in the project and respective state agency representative(s). He provides project leadership to
RAMCON Environmental Corporation field supervisors and managers involved in the testing
project. '

Name: Mr. Ray Jenkins
Title: Source Sampling Director

Qualifications: Mr. Jenkins is serving as the Source Sampling Director for RAMCON
Environmental Corporation. He was promoted to this leadership position after gaining a
significant amount of experience in conducting and providing field supervision of a variety of air
testing projects. Mr. Jenkins has personally conducted and/or supervised all of the prevalent
EPA approved procedures with expertise in the instrumental analyzer procedures. He graduated
from Memphis State University obtaining a Bachelor of Science degree in Biology. He is also —
currently certified to conduct US EPA Reference Method 9 for the visual determination of

emission opacity.

Project Duties: Mr. Jenkins provides project leadership to the Team Leaders and Field

Technicians. He ensures the test crew(s) involved in the test project will be properly informed

to his respective duties and responsibilities during the testing process. Mr. Jenkins also serves

-as the-Quality Assurance/Quality Control Coordinator and provides guidance in QA/QC to each
Team Leader with regard to sample integrity. |

-

Name: Mr. Tommy South
Tle: Laboratory Technician

‘Qualifications: Mr. South is currently serving as Laboratory Technician. He is proficient in
conducting many analysis procedures such as front and back-half particulate analysis, titrations,

extractions, etc.
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Project Duties: Mr. South conducts the laboratory éﬁélysis on the particulate samples. He is
also responsible for accepting the fémaining field samples from the Field Sample Bank Manager
and performing inspection as to integrity. He documenié'the transfer on the chain of custody
forms and distributed the subcontracted samples to the respective lébor_atoriés: K

Name: Chuck Hughes
Title: Team Leader

Qualifications: Mr. Hughes is a Team Leader and has completed training in isokinetic and
proportional tést methods. Prior to his employment with RAMCON Environmental Corporation,
Mr. Hughes served in the U.S. Army for four (4) years, with 3 years of leadership experience.
During this 4-year period, Mr. Hughes spent'alyeafs at Total Army Command with duty at the
Pentagon and 1 year at Headquarters 5th inféﬁfry' Division réporting unit strength estimates to
the. Commanding General and was among the’ highest levels of the Army Command structure.

Project Duties: Mr. Hughes is responsible for cohdu'cting isokinetic sar_np'ling'p'rocedures at the
facility(s): He is also responsible for preparatibh;: calibration and cleahing of the necessary
equipment for this testing. -His duties on-site include assembling the sample train, leak checking
the: system, operation of the train and recofdir‘ig the test data on the field data forms.






