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1. INIRODUCTION e 
on September 1, 2, 3, and 4, 1992, personnel from RAMCON Environmental ..Corporation 

conducted source emissions determinations at Fred Weber, Inc. located in Mary1an.d. Heights, 

Missouri. The testing was conducted according to the National Asphalt Pavement Associatidi 

(NAPA) guidelines entitled, "Protocol for Air Pollution Source Testing". 

. ,  . 

The scope of work involved testing this facility for filterable 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 001 1/8315 issued in SW-846 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 Ijtilized':to 

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

carbon monoxide, and NOxi Reference Methods 3A, 6C, 7E, 10, and 25A were employed 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 to 

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 gengrated by the CEM instrument data. 

acquisiti6n 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@). 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 the injections 

performed during each test period. e 
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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 02.- 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. e ,  
II. TEST RESULTS 

The test results are summarized in Tables I 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 li'sts the test results 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 pollutant 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 I were coupled with the volumetric flow rate of air being emitted from the source and are 0 
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shown in terms of pounds per hour (lb/hr). Additionally, the concentration of the pollutants are 

shown in terms of milligrams per cubic meter (mg/m3). 
a 

Table 111 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/m3. 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 hatf 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. 

1 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/m3 and the emission is listed in Ib/hr. 

Table VI tabulates the PAH test results. Six positive identifications of PAH material were 

determined to exist in the exhaust stack. The test results for these six positive test resuits are 

provided in terms of mg/m3 and Ib/hr for each of the three test runs. . 

e 



a Table I 
SO,. NO, CO, THC Test Summary 

All THC data on methane basis 

Table I1 
SO,. NO, CO, THC EmissionSummary 

a 

. 

All THC data on methane basis. 
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Avg. 0.4 

'L 

0.3 0.04 

Table 111 

Formaldehyde Test Summary 

Table N 

Pamculale Test Summary 

~ 

organic lnorganlc 

Concentration, gild& 

filler8ble Condensible Condenslble 
Run Date Time 

organic Inorganic 

I 
15 16 - 1526 00195 0.1340 00319 3 72 25 57 609 

Avg 0 0097 0 0524 00129 199 1030 255 

e 

. 



Table V 

Methane Test Summary 

Avg. 

11 9 I 9-4-92 I 123.4 I 82.3 I 9.09 11 
85.5 57.0 6.0 

Phenanthrene . j  ;:la; I ;:;;; j ;:I;; 11 0.0006 1 ;I; 1 0.0008 1 
fluoranthene 0.0001 0.0002 

TOTAL 0.236 0.168 0.191 0.0216 0.01 79 0.0212 . 1 

Table VI 
PAH Test Summary 

Concentration. mg/m' Emission, Ib/hr 
Compound 

Naphthalene 

2-Methvlnaohthalene 

I A'cenaohthene II ND I ND I 0.006 II ND I ND I 0.0007 II 
I fluorene 11 0.006 I 0.005 I 0.006 11 0.0005 I 0.0005 I 0.0007 11 
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The emissions test was conducted on a rectangular stack measuring 3 9  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. 

4 
5 
6 

Points 
on a Probe 

Diameter Mark 

1 10.4" 
2 19.1" 
3 27.8 

f 
36.5 
45.2 
53.9 

. 

/az  0 '/ - 

00000 

... 
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111. SAMPLING AND ANALYnCAL PROCEDURES 

The following 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 including 

preparation, sampling, and analysis is addressed. This section will provide information 

supporting the validity of the samples. 

A. ~ 

/Instrumental Analvzer Procedure) - US EPA Method 3A: 

The collection 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. Calibration. 

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. 
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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. 

0 ' 

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. 

e ,  

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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e " 

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 parbculate 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. 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 

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. 

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. 
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3. Data Acauisition. 

The CEM monitors utilized in the testing project output a voltage signal corresponding to the 

pollutant 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 Nitroaen Oxides Emissions From Stationam Sources (Instrumental 
Analvzer Procedure) - 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 fullscale * 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 Stationarv Sources 
{Instrumental Analvzer 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. 

e ;  

The instrument utilizes a Luft-type nondispersive infrared detector. Immediately prior to each 

compliance test series, a complete calibration of the instriument 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 low range certified calibration gas is injected into the system. No e 



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 

gas serves two purposes of quallty 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. 

0 

2. Samdinq. 

After calibration of the instrument@) has been completed, a sample bias check is performed. 

This involves injecting calibration gas into the sample probe inlet and allowing the calibration gas 

to traverse through the sample train to the analyzer@) where it is analyzed. This analysis will 

correspond to the pre-test calibration analysis value of the 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 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 reliable data acquisition. 

e 

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. 

e 
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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. 

‘0 

D. Determination of Total Gaseous Oraanic Emissions From Stationary Sources 
{Instrumental Analvzer 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 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 flame ionization detector. Immediately prior to each compliance test 
e !  

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 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 0 
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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. 

'a 

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 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. 

This post-test calibration serves two purposes: (1) it demonstrates that excessive calibration drift 

of the instrument@) 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. PreDaration. 

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 ml 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. Samdinq. 

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 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(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 volymetrically measured for moisture gain and transferred to a labeled sample container. 

The glass fiber filter was carefully transferred to its sample container. 

3. Analvsis. 

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 samples. The blank 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 yield 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. 0 
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G. Polvnuclear Aromatic Hvdrocarbons - Method SWE46 8270 "Semivolatile Oraanic 
Co mooun ds bv Gas Chromatoaraphv/Mass SDectrometry IGC/ MS : Ca D illa rv 
Column Techniaug 

1. PreDaration. 

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.I. 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. 

I 

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. SamDlinq. 

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. a 
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An ice bath was prepared to submerse the impinger system into. The temperature of the last 

impingqr 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. SamDle Analvsis. . 
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 .O 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 001 1. "Determination of Formaldehvde" e 
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 shall be rinsed with methylene chloride 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). 
) 

I. Determination of Gaseous Oraanic Emissions From Stationarv Sources Bv Gas 
ChromatoaraDhv - 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, 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 

chromatograph. This is performed by injecting one of the known standards into the GC and 

comparing the resuit 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 according to the schematic on the next page). 

6. An Airguide Instruments Model 21 1-6 (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. 

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 D. 

E. Schleicher and Schuell Type 1-HV filters with a porosity of .03 microns. 

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

REC #0001-M5 
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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 Ionization Detector (FID) in a thermostatically 
controlled oven to prevent the loss of high molecular weight hydrocarbons. 

Opbbns 
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 filter 
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: 
Sensihtiry: Mar 1 ppm CH 
Response Em: 
Zero Driik 
Span DriR' 1% of full scab par24 lwun .-.-. 
linearily m i n  1% 
w n  Synsgism: 
Ranges: 

Ol,ip,urs: 

Flame loniration Defector (FID) 

90% of full scala In less than one second 
1% of full scab par 24 hours 

Less man 1% of selecred range 
Any mnn, of me (DNowing: 
o ~ IO, 100, 1000, ~O,OW, 100,000 ppm 
0 - 10 Volls D.C. 
An- Melsr in ppm H).dmca!ton or in % E L  
Manual on imnt panel 
Hflmgen 20 cc/min at 22 pslg (1.5 Bar) 
H).dqen/Helium 40/60 mix: 80 cc/mln. 
None lnregral Air generator 
3 psig (200 m Ear) 
All Stainless steel, Mated. 3 ilten per minim at operating temperature 
Ey Inmgral Pump 3 psig (200 m Bar) 
Permanent all siainless steel 2 micron back-purged for cleaning 
Adjustable 200 tu 4W'F (5'3 tD 204-C) 
I 10 volts, 60 Hem AC 800 Warn (omen on request) 
32'F to i io 'F  (0 m 43'C) 
Wdth 483 mm (19 inches). Deplh 460 mm ( l& l /8  inches), Height 221 mm (&3/4 inches) 

Displap 
Zerofipan Adjust: 
Fuel Consumption: 

Air Consumption: 
Zero & Span Gas: 
Sample Pump: 
sample Pressure: 
Sample Filter: 
Analysis Temperature: 
Power Requiremens: 
Ambient Temperature: 
Dimensions: 
Weight: 38.6 Ibs (17.5 kg) 
Shipping Weight: 53 Ibs (24 kg) 

D: \DONNA 1 JUM.DJB 
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FUJI 760 - NDlR GAS ANALYZER 

0 Unique Mass Flow Sensor System Eliminates 0 Measures: 
Interference + Carbon Monoxide (CO) 

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

0 Designed for Continuous Operation and Low 
Maintenance 0 Insensitive to Vibration 

+ Carbon Dioxide (COJ 
+ Sulfur Dioxide (SOJ 
+ Nitric Oxide (NO) 
+ Methane (CH.,) 

mis inmvmnt is designed for stack mnilol ing and pmess conml applications. It's remarkable accuracy and fast response makes 
it an ideal insmrment b r  CEMS, boiler conmi equipment, r e s m h  labs and many omer nmniloring applicabbns. For usage reguiring 
ulba sensibia measurement. me Fuji 760 delivers superior periornance. Using me Non-Dispersfw Infrared (NDIRJ Mass Flow 
Detector, IOW concennaticn measurements am accurats and reliabie. me Fuji 760 incorporafis an Inte,ierence Campensating 
DelsciDr vhich minimizes me e i k t s  of other gases, pa&ulsrty when operating in ranges of high s e n s W .  

FEATURES w r n E  F U ~  
The Fuji 760 Analyzre uses infrared adsolpbbn techniques to masure gas 
conwni&ons. Iwwwr, many innovative patented features make mis inrmrmenl 
far supsror m conwntional Non Dispersive Infrared Anaiyzen. Among its unique 
features am an optical chopper design which virtually eliminates the eI%cts of 
vibnmOn and r e s u h t  optical noise: a mass flow sensor syzt¶m which reduces me 
eferzts of intehing gases m insignitrcant Iewls, mus permMng gas anaipis at 
low commabon ranges: and a dual beam optical system de& horn a single 
inirsrsd soume which enhances long tern slabiiity. 

PwNclpAL~YcyDER4TIcw 
A single bdam of infrared enem is modulated and split into trm p a d k l  beams by 
a disbibuebn cell. One beam is passed mmugh a nnbrence cell containing a non- 
absoming gas. and the omer meam is passed thtvugh a cell containing me sample 
gas bding measured. The wam passing mmugh me sample cell is mnuated by 
me MWUM of gas concennaticn in me sample and c o m p a d  against ma 
unmnuated reference beam by me mass flow detector system. One set of 
detectors sensa x#e amount of sample gas as compared against me reference. the 
second set of 6etectocs measurn and cancel inteekrenh in me sample. The 
ou@& of the detecmrs are elecmnically pmessed and cond~oned info useable 
signals for indicators and other ou@d devices. 

DETECTABLE GAS RANGES 
SBndardLbnmUdm 
ccnponn, m-Ranos 
Carbon h+ano.de (CO) 0 to 100 ppm 
Carbon Dioxide (Cod o to so ppm 
NMc O d e  (NO) o m 100 ppm 
Sulfur D i o d e  (SO9 o to IW ppm 
TOW Hp'marmns o m m p p m  

O m a ~ c e n L m m S a s l m r d .  

Specitications 
(- configuration) 

+os% of full scale 
k D *  22%offullscaleperweek 
span haf 22% of full scala per w k  
Linsarily: 22% of full scale 
spssd d fbspmse: 90% indication 
* in  5 seconds (E!ucmnic RespnseJ 
lgngs sslsstanl Eimer of trm ranges 
selected by hont panel m i h h  or emmal 
confact closure. 
W p  Four hours minimum 
Omws 0 to 1V OC, linear and 4-2OmA 

. 

Ambar( ,%mlidii TO 90% R.H. (nm- 
condensing) 
Sarnple Gar Tenps&urre: 32 m 122" F 
(0 to 50°C) 
SarnprSGWFlDymm: 1.0 20.5Scm 
10.5020.2s slom) for standard 

Stainless steel, neoprene rriblkr, 
silicone rubber, W 2 /  sapphim, Teffcn' 

S0/60 HZ (switch sefactableJ 
I 10 VA max. (2OOVA max wifh conwrterJ 
22OV AC aMileDlb 
GW connsclam- AN E' compression- 
f p  lube Mngs 
.simandwaight 

(2.70 x 443 x 350 mmJ 

. 11W AC2 10%. pa*afw- 

8.66 (H) x 17.44 (w) x 16.78 (0) inches 

37.4 pQunds (17 QJ 



25 

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 offen 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 applications which require 
exceptional accuracy stability high sensitiviiy and reliabililty. 

p w y a p L E c y ~ T I c w  

Th, Fuji 730 Series An-n use the infamd adsorprion 
clwacmrisiic of gases to masum Um concermation of 
gas rampks. An emcient singb beam design which 
incorporaes a uniqw mass Row sensor system insums 
~ccunm, and interfennce h w  an-is for a wide &ly 
of sppl;Mbbns. 

A single beam of infrared eneqy is chopped and passed 
thmugh a rampb cell conraining the flomhg as sample. 
Due m the adso@on chamantistic, the amount of 
eneqy in Um beam is md& by the conmnirabbn of 
the nmasumd gas in the sampb. Th, anenual%i infmwd 
beam is passed seriaIb through the tmwavibbs of Um 
mass ffow ssnsor which com'n a high conmnimon of 
fim gas species Um anatymr is intended m nmasum. 
Tho tno caw sonsor performs tno funclions in the 
ana@ing p m s s ,  h first eliminates interference caused 
by Oftmr 9-S and Waer vapor by delsc(ing and 
subbacling the inmrfemnce component fmm the dstscfir 
o@ul, and secondly, pmduces an o@ul sign& which 
represenk an accurate duplication of the relative infrared 
energy adsorption. This resultant signal is electronically 
pmessed and linerailed m pmvide an ekm'ca! signal 
which d h s  msfen and Oftmr o@ul devices. 

S T m - F E S .  
Carton MonoxMe (CO) 
W o n  D b d  (COJ 
Methane (CHJ 

STANDlVM )?hwEs 
O-SW/lWO ppm 
O-looO/ZOOO ppm 
0-2WO/SOW ppm 
0-2500/5oW ppm 

0-1/2% 

1-10/20% 

PURGE a s  m N G  
Sandard Equipment 

1 " A L  SPAN CAECA FEATURE 
Calibration check withoul the use of span gases. 
Conselves gas and reduces operating costs. 

04.5/7.0% 

0-2/5% 
0-5/10% 

SPEClFlCllTlCWS 
~ 0 . 5 %  offull scab (bw range) 
z 1.0% of full scab (high range) 

2 1% offuli scab per 24 b u n  

t 7% of full sc& per 24 houn 

zap m: 

S p M m :  

Limway 

NobsLad: 0.5% Of full scab 

~ o f f & s p o m e : 9 0 % i n d i w l i o n  

Elscbical' 

pnwmatk: 

-2% offull scels (*in linean'mrj 

2.3 or 5 seconds (field sekiabie) 

Less than 15 seconds (depending on cell 
brim) 

mmnup: 7 w  houn (io 9% full sc&) 

1-w 
Ch?ck 

ouaurp: 
u 
Tsnpsrimue 
Rsngs: 23 m i i3'F (-5 io 45'C) 

AmbiM Humid* To 90% R.H. (nonsondensing) 

Manually anivafed from front panel 

0 m 1V DC, linear & 4-20mA DC, linear 

Tenp&um: 32 m 122'F (0 m 50°C) 

S a r n p l e k  

P u p  Gas Rate 

FlarRarer 2 z 1 scfh (7.0 5 .OS slpm) 

(where necessaryJ: 2 scm (7 s i p )  when required 

m 
Reguimmm: 7lSVAC t 10%. 60 HI, 30VA 

Gas Cunnatims: All %/.'compression-typs tube fmings 

Size and Wght 7.9 (If) x 9.8 (v.7 x 27.3 (0) inches 
(200 x 250 x 54 1 mm) 
24.2 pounds (1 1 kg) 

%amsQnicondiliDnt 
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PRINCIPLES OF OPERATION 

I ' SERVOMM 
1400 SERIES 

GASANALYZERS 1 
. .  . . .  . . . . , .  . 

. .  

. .  :..; ;,..;., .. 
. . . . . ,  , .  . . . 

SPEClFlCATlON 

Principle 
Linearity 
Repeatability 
Zero Drih 
(Per Week) 
Signal Output 

Alarms 

Display 

Response Time 

Operating Ambient 
Temperature 

Relative Hurnidrty 

Sampie Pressure 

Sample Contact 
Materials 

. 

AC Supply 

Dimensions 

OXYGEN 

Magneto-dynamic 

20.2% 
?0.2% 0, 

<0.2% 0, 

0-1V non-isolated fc 
0 2  

30% 

Flow alarm. 4 sets of 
changeover relay contacts 
rated at 3A/120V AC, 
lAj240V AC or 1A/28V DC 

3% digit LCD reading 0 to 
100% 0, 

Less than 15 seconds to 
90% 

32 - 104'F (040O"C) 

0 - 85%. non-condensing 

0.2 to 0.6 barg 

~ _____ 

PAFlAMAGNEnC OXYGEN 

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

OxyQen is virtually unique in being a paramagnetic gas, 
this means that it is attracted into a magnetic field. In the 
Selvomex measuring cell, the oxygen concentration is 
detected by means of a dumb-bell mounted on a torque 
suspension in a strong, non-linear magnetic field. The 
higher the concentration of oxygen, the greater the dumb- 
bell is ddected from its rest position. this deflection 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 coil to return the 
dumb-bell to its original position. The current is measured 
and is proportional to the oxygen concentration. 

Stainless steel, Pyrex, glass, 
brass, platinum, epoxy resin, 
viton. polypropylene and 
glass fibre 

110 to 120V AC. or 220 to 
240V AC, =lo%, 48 to 62Hz. 
15VA m i m u m  

19" Rack - 4U case 
Bench top - 7.1" (18Dmm) hi 
gh. 10.1" (256mm) wide, 
15.4" (390rnm) deep 

22 Ibs (1Okg) approximately 

I I 
Gas Flow Diagram 

Advantages 

0 Not cross sensitive to most common gases 
0 Long lifetime 
0 Rugged Design 
0 No routine cell maintenance 
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A G i h L a b G c  
AI a W o n  of me msf, Lhs SRI 8670 Gas 
Chmmatograph pmndes ffm ca+mbiiilier and 
sophistication of msity iarper and mom S q m S i V S  
insbumens in a small, iighhwighf and auactiw 
package. Mom ofa  miniarum iabomWry GC mSn a 

portable, the 8610 is the perlect sin, and *eight 
for easy l n m  ut0 wmscui sacdt7cing big GC fearums. 
in the laborin ffm Md, the 8610 Gas 
ChmmaWgrqph giws p u  up W ha dmecWn plus a 
buin-in pugs and aap in a simple W opemt~, easy 
m troubieshoos and unbeilembiy low cost package. 
And, the Pealnimpb DaP, Svslsm. prwided ha, with 
ewry 8610 GC urns p u r  iBM PC into a p w r l c l i  
chmmawgrqphy inmgmWr which also contmls Lhs 
8610s mmptaium program and puqe and hap. 

M l d M B O l T ~ ~  
Tempemm pmgmming is a standard fismm on 
awry 8670 GC. Up W 75 ramp/piaWau ~egmSnts 
pnnii maximum f7ewbiiify. &cause ffm mmpetaium 
program is m m i k d  by ffm data SYrasm. an 
uniimirsd nummr of dmmnf mmpesnmns p r o g m s  
may be pemranse SlDmd on disk and 8chafed 
wim a lev kejsmbs. Ths 8610's mmpemum 
program can be m n m i k d  eimer by ffm Peaksimple 
Data S-m (iiciuded ha, wim ewry GC) or by any 
Omsr de8 q d e m  or inmgraWr which har me ab/@' 
m close mlay m n m  at specified times during ffm 
Nn.  

o)rmLarMas+oD*mno*sn 
The SRI 8610's l q e  easily accessible column own 
is designed 1D m ali rtandard packed and capiilary 
columns with diamaers up W eight inches. Ths 
ulbs-low mass design albu.3 rapid heal-up and 
coo!#ow, tmm amblem 8 250 degms centigrade. 
lnmrchangeabb s c W n  /usfor elements allow 
porrsr mnsumpmn W be mducsd tor low 
mmpetaium bntmry p w m d  eppikafions, or easy 
heater mp!awmem in Lhs e w m  of a falium. 
Squimkcepa lvps men fan insums uniform heai 
dimibubbn and Sablliiy W within . I  degm. 

D: \DONNA \ 86lOGAS:AIB -.-. - 

LW cab GC Free Data system/lnteg&or 

Field Portable Built-In Purge and Trap 

Temperature Programmable Muttiple Detectm 

DiglwuaFbwcmbdlma 
The canier gas flow mte is mguiafed by a u n q w  Digihll Now Conwlier. 
Pmcise and repmducible eMn ai Mpi,rarv flow mtes below 1 CC/per 
minute. ffm uyrier gas flow conmlier is standard equipment on ewry SRI 
8610 GC (sxcspt lowcost shdenf model). Digital dial allows flow rams W 
be adjusted wimoul having m masum actual flows wim a bubblBmB1Br. A 
column head pmssum gauga is pmvided m &rt opemWr to leaks or 
blockages in rim column. Ths same flow c o m i l e r  is optnnaliy amiable 
for hyjrogen and air mmbusrion gas flows (recommended rbr NPD 
opemon). In addition. inlef pmssum mgulston am suppiimj for each gas 
w isolafe Lhs GC fmm flbctuafions in gas suppiy pmssure. 

~ c o o l ~ ~ m h j & s o n  
Ths merpdead wiume onzoiumn in-r is designed for nan, of 
cool on-column in@ctkxIs using Lwth packed and wid6bom capillary 1.53 
mm). A special wide-Com adapter positions Lhs .53 mm column so me 
syringe smcd?iy depshs me sample in Lhs born of ffm column hen. 
This pnxides a Wiy inert, nmW and glass ha, sample paib. Peaks am 
excapbbnalty sharp and wail msohed. 

as&aa 
Thermal Conductivi(y (TCDJ Phoiplonirabbn (PID) 
Flame ionization (FID) 
Nitmgen-Phosphorvs (NPCJ) 
Thermionic lonizafion fTiD) 

Up lo 3 demcw1s may be mounted simultaneously and plumbed in Series 
so mat one injwction passes mmugh each demcwr and inm me ned 
Commn seMs configurabons include: 

art. 

Elecmn Caprum (€CD) 
Hall Defechx (HML or €LCCJJ 
Fiame Phommemc (FPDJ 

(PiD-FiDJ, FCD-FiDJ. (PlD-€CDJ, 
(PIDHAUJ and (PD€CDFlD). 
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CHEMILUMINESCENT 
NO/NO, ANALYZER 

MODEL 10 
FORCONTINUOUS 
SOURCE GAS 
MONITORING 

menno Efeciron's Model 10 NO/NO &a@eris based on the chemifuminescent reaction behveen nitric oxide (NO) and owne (OJ' according 
to the reaction: NO + O3 -NO2 + a2 + hv 

tight emissim resu16 when me eiectmnicdty excited NO2 molecules rewn to their ground slate. 

A front panel mode swmh provides for either a direct readout of the NO concentralion in me sample being anaryigd CNO' mode) or me tofa 
NO, concentration rNOx' mode). When the Model 10 is placed in the 'NO; mode, the sample stream passes through a NOx-'DNO COnbemK 
prior tu entering the maction chamber for subsequent analysis. 

Key F- 

a Selectiur, detection of NO or NO, 
* ~ i g h t  rangas. fmm 2.5 to 10,000 ppm FS 

stinear on all ranges 

.Insensibis to changes In sample flow 

At illusOatod in the diagram. sample gas enms fim 
Model io, kw through the bypass capillary, and 
divides. Most Of the sample flow mrough the 
tlomneisr, accumulator, bypass pump. and 
exhausis. Onty a small amount of sample tlow 
through fim sample capilla!y for analysis. The 
bnmss pump in conjuncbon wim the sample 
regulator maintai'n a consfant pressure dMrentid 
across the sample capillary, ihus maintaining 
wnstam sample flow for ana@is. This plumbing 
nblwo& m&s the dnatjzer insensibis W pmssuun, 
fluchlWbn in the sample inlet 

From f fm sample capil lw, the sample tu be 
anal@ is either directed rhmugh the NO, to NO 
conwner or around ir, depending on me cmke of 
tlm opentor. In fim reaaclion chamber fim sample 
meek wim oqne to produce 6% light ernissbn and 
is e x h a d .  The owne is produced inmmalty 
fmm dry air entering itlrough the o w n  regulator 
and ownator. The light emission is sensed by the 
photomulfiplmr lube and amp1W. 

Continwus nmniroring wiu, rapid rssponse 

FmM p m n  reliaOilify 

Model 10 S p ? d b ! h ~ *  

R e s  02.5 Ppm 0250 PPm 
010 ppm 01000 ppm 
025 ' ppm 02500 ppm 
0100 ppm 010.000 ppm 

Minimum Delsctable .OS ppm 
Concenbwbn 

Noise 

Repmducibilify 1% o f F s  

Operabng WO'C 

LOSS man 1% of FS 

Tempemre Emms 

Response Time ( 0  
90%) 

Zero Sfabilify 

Span Sfabilify 

tineatiry 

- 1.5 second NO mode - 1.7 second NO, mods 

t 1 ppm in 24 hours 

z 1% in 24 hours 

2 1% from 0.05 to 10.000 ppm" 

Powr Requirements loo0 waifs. 115 2 10 W h ,  60 HZ standard. 
Air0 adab le  in 115V 50 Hs 
and 210 2 15 w16.50 HZ Wr3kWS 

19' wiie x 1 7  hlgh x 20. dbap 

75 Ibs. (including pump) 

Tuc standard o@UrS supplied: 7) 0lOV; 
2) FieM selectable fmm ~ I o V ,  %, IV. lmmV or 1omV. 
(ma opfhns adlabla.) 

Ph@cal Dimensions 

I n m m n t  Weight 

OW& 

*Speciffcations am spical and subject b) change wimout notice. 
*%?#I O2 Feed; With d,y air, i i n w  to 2000 ppm. 
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CALCULATIONS 

k So, MC, CO, NO, and CH, 

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

1 
PPm 

1 x1 ob 

~ ~~ ~~~~~ 

DATE: September 1-4, 1992 

28.317 P 35.3145 it' 273'K mole 28.01 g 1,000 mg mg 
mx 

-- 
ft' m' 293'K 22.4 P mole 9 

co 
GASEOUS CONCENTRATION CONVERSION TO mg/m 

572.3 
ppm 

1 28.3171 35.3145it' 273'K mole 28.01 g loo0 mg DQ - €&6.8,, 
9 l X I O d  it' ma 293'K 22.4 P mole 

Where: 
PPm = 

lXlO* - 
28.317 = 
35,3145 - 

273/293OK = 
22.41 = 

28.01 g/mole = 
1,000 mg/g = 

579.2 * 
ppm 

Parts per million, dry basis 
Conversion form parts per million 
Conversion of liters to ft' 
Conversion of ft' to m ' 
Temperature correction to standard conditions 
Volumetric molar conversion @ 273" K 
Molecular weight of pollutant 
Conversion to milligrams 

1 28.317 P 35.3145 it' 273°K mole 28.01 g 1000 mg DQ - 674.8 m, 
l X I O d  it' mi 293°K 22.4 P mole 9 

Run #1: 

519.0 
ppm 

1 28.317 P 35.3145 itJ 273'K mole 28.01 g 1000 mg EQ - 604.7 m' 
9 l X l O *  ft' m' 293'K 22.4 P mole 

Run #2: 

Format: 03-005 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

1 

1 X l  04 

~~ ~ 

DATE: September 1-4, 1992 

28.317P 35.3145ft' 273'K mole 16.04 g 1,000 mg mg 
m' 

-- 
ft' m i  293°K 22.4 P mole 9 

M C  
GASEOUS CONCEMRATlON CONVERSION TO mg/m * 

90.4 
ppm 

PPm 

Where: 

1 28.317 P 35.3145 ft' 273°K mole 16.04 g 1000 mg ELI - 60.3 m' 
lX104 ft' rn' 293'K 22.4 P mole 9 

,I 
e 

28.317 P 35.3145 ft' 273'K mole 16.04 g 1 49.9 . 
ppm 1x104 f t a  m' 293°K 22.4 P mole 

Run #1: 

1000 mg al 
1 - 33.3 m' 

9 

1 28.317 P 35.3145 ft. 273°K mole 16.04 g 1000 mg 

1 x1od ft' m' 293°K 22.4 P mole 9 

PPm = 
l X l O *  - 

28.317 = 
35,3145 = 

2731293°K = 
22.41 = 

16.04 glmole = 
1,000 mg/g = 

ELI - 119.4 m, 

Parts per million, dry basis 
Conversion form parts per million 
Conversion of liters to ft3 
Conversion of ft3 to m 
Temperature correction to standard conditions 
Volumetric molar conversion @ 273O K 
Molecular weight of pollutant (CH,) 
Conversion to milligrams 

Run #2: 

Run #3: 

179.0 
PPm 

Format: 03-006 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

28.3174 - 1 
PPm 

1x104 ft. 

DATE: September 1-4, 1992 

35.3145 fta 273'K mole 46.01 g 1,000 mg mg 
m' 

-- 
mi 2°K 22.4 P mole 9 

NO* 
GASEOUS CONCENTRATION CONVERSION TO mg/m 

1 28.317~ 35.31458' 273°K mole 46.01 g 33.8 . 
ppm 1x104 ft' mi 2 9 3 0 ~  22.4 P mole 

Ext - 64.7 m' 
1000 mg 

9 

Where: 
PPm = 

1x104 = 
28.317 = 

35,3145 = 
2731293°K = 

22.4m = 
46.01 g/mole = 

1,000 mg/g = 

1 28.317 P 35.3145 ft. 273°K mole 46.01 g 26.5 . 
ppm l X l O *  nl m' 2 9 3 ' ~  22.4 P mole 

Parts per million, dry basis 
Conversion form parts per million 
Conversion of liters to ft' 
Conversion of ft ' to m 
Temperature correction to standard conditions 
Volumetric molar conversion @ 273OK 
Molecular weight of pollutant 
Conversion to milligrams 

D2.g - 50.7 m, 1000 mg 

9 

1 28.317 P 35.3145 ft' 273'K mole 46.01 g 26.3 
ppm 1x104 ft' m' 2 9 3 0 ~  22.4 P mole 

Run #2: 

Ext . - 50.3 m, 1000 mg 

9 

Run #3: 

Format: 03-007 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

28.3172 35.3145ft’ 273°K mole 64.07 g 1,000 mg 1 
PPm 

1x104 ft’ ma 2 w K  22.4 P mole 9 

DATE: September 1-4, 1992 

mg 
m’ 

D- 

s o 2  
GASEOUS CONCENTRAnON CONVERSION TO rng/rn’ 

1 28.317 P 35.3145 f t ~  273°K mole 64.07 g 5.3 
ppm 1x104 ft’ m’ ZWK 22.4 P mole 

m - 14.1 m, 1000 mg 

9 

Where: 
PPm = 

28.317 = 
35,3145 = 

2731293°K = 
22.4m = 

64.07 g/mole = 
1,000 mg/g = 

1x10“ = 

1 28.317 P 35.3145 ft’ 273°K mole 64.07 g 1.5 . 
ppm 1x104 ft’ mi 2 9 3 ” ~  22.4 P mole 

Parts per million, dry basis 
Conversion form parts per million 
Conversion of liters to ft 
Conversion of ft’ to m a  
Temperature correction to standard conditions 
Volumetric molar conversion @ 273°K 
Molecular weight of pollutant 
Conversion to milligrams 

m - 4.0 m, 1000 mg 

9 

Run #1: 

1 28.317 P 35.3145 ft’ 273’K mole 64.07 g 4.2 
ppm 1x104 ft’ mi 2 9 3 ’ ~  22.4 P mole 

m - 11.2 m’ 1000 mg 

9 

Run #2: 

Run #3: 

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

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

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 = (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 ) = 179.0 ppm, 
( 100 - 23.17 ) 

Format: 05-001 



3 4  

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

0 ,  
TOTAL HYDROCARBON EMISSIONS - Convert ppm (wet) to ppm (dry) 

m :  

Where: 

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

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

Bw, = 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 ppm, 
( 100 - 23.17 ) 

Run #6 - (125.2) ( 100 ) = 165.0 ppm, 
( 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) 

Where: 

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

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

BWS * Proportion of water vapor, by volume, in the gas stream. 

Run #7 = (66.1) ( 100 ) = 88.6 ppm, 
( 100 - 25.39 ) 

. 
Run #8 = (51.6) ( loo ) = 68.3 ppm, 

( 100 - 24.50 ) 

Run #9 = (51.1) ( 100 ) = 65.8 ppm, 
( 100 - 22.32 ) 

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

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

Where: 

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

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

6, - Proportion of water vapor, by volume, in the gas stream. 

Run #10 = (67.5) ( 100 ) = 88.5 ppm, 
( 100 - 23.72 ) 

Run #11 = (58.3) ( 100 ) = 76.9 pprn, . ( 100 - 24.20 ) 

Format: 05-001 



37 

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

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR 

Where: 

E = THC as methane emissions rate, Ibs/hr. 

2.59 x lo9 = Conversion factor, Ibs/dscf. 

M, =I Dry molecular weight (CH4 - 16.04). 

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

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #1: 

E = (2.59 x lo-’) (16.04) ( 90.4) (1,645,934.7) = 6.18 Ibs/hr 

Run #2:- 

E = (2.59 x 10-7 (16.04) ( 49.9) (1,556,163.7) = 3.23 Ibs/hr 

Run #3: 

E = (2.59 x lo”) (16.04) (179.0) (1,556,163.7) = 11.57 Ibs/hr 

Format: 05-002 



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

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR 

Where: 

E = THC as methane emissions rate, Ibs/hr. 

2.59 x l o g  = Conversion factor, Ibs/dsd. 

M, = Dry molecular weight (CH4 = 16.04). 

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

Parts per million, dry basis. ppm, - 
K = Constant (typically 1). 

Run #4: 

E = (2.59 x 10") (16.04) (135.6) (1,556,163.7) = 8.77 Ibs/hr 

Run #5:. 

E = (2.59 x 103 (16.04) ( 61.6.) (1,556,163.7) = 3.98 Ibs/hr 

Run #6: 

E = (2.59 x 10.') (16.04) (165.0) (1,614,735.9) = 11.07 Ibs/hr 

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

TOTAL HYDROCARBON EMISSIONS: WUNDS PER HOUR 

Where: 

E - THC as methane emissions rate, Ibs/hr. 

2.59 x 10" = Conversion factor, Ibs/dscf. 

Md = Dry molecular weight (CH4 = 16.04). 

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

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #7: 

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

Run #a: - 
E = (2.59 x 107  (16.04) (68.3) (1,720,832.5) = 4.88 Ibs/hr 

Run #9: 

E = (2.59 x lo') (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 
a 

Where: 

E = THC as methane emissions rate, Ibs/hr. 

2.59 x lo'' = Conversion factor, Ibs/dscf. 

M, = Dry molecular weight (CH4 = 16.04). 

Q, = Dry volumetric stack gas flow rate 
corrected to standard conditions, dsdlhr. 

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #lo: 

E = (2.59 x IO-') (16.04) (88.5) (1,703,111.6) = 6.26 Ibs/hr 

Run #1 li 

E = (2.59 x 10-9 (16.04) (76.9) (1,773,126.1) = 5.66 Ibs/hr 

Format: 05-002 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: September 1-4, 1992 

9 :  
TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR 

Where: 

E = CO emissions rate, Ibs/hr. 

2.59 x lo-’ = Conversion factor, Ibs/dscf. 

Md = Dry molecular weight (CO = 28.01). 

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

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #1: 

E = (2.59 x 104 (28.01) (572.3) (1,645,934.7) = 68.34 Ibs/hr 

Run #2:- 

E = (2.59 x 104 (28.01) (569.2) (1,556,163.7) = 65.39 Ibs/hr 

Run #3: 

E = (2.59 x 10’) (28.01) (519.0) (1,556,163.7) = 58.59 Ibs/hr 

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

TOTAL CARBON MONOXIDE EMISSIONS: FOUNDS PER HOUR 
* 

Where: 

E = CO emissions rate, Ibs/hr. 

2.59 x lo9 = Conversion factor, Ibs/dscf. 

Md = Dry molecular weight (CO = 28.01). 

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

ppm, = Parts per million, 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 10-7 (28.01) (475.0) (1,556,163.7) = 53.62 Ibs/hr 

Run #6: 

E = (2.59 x 10') (28.01) (643.6) (1,614,735.9) = 75.39 Ibs/hr 

Format: 05-003 
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I NAME: FRED WEBER 
I LOCATION: ST. LOUIS, MISSOURI 
I 
I 

DATE: September 1-4, 1992 

m ,  
TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR 

Where: 

a l 

E = CO emissions rate, Ibs/hr. 

2.59 x l o 9  = Conversion factor, Ibs/dscf. 

Md = Dry molecular weight (CO = 28.01). 

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

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #7: 

E = (2.59 x 107 (28.01) (650.9) (1,665,861.0) = 78.66 Ibs/hr 

Run #8:- 

E = (2.59 x 107 (28.01) (715.0) (1,720,832.5) = 89.26 Ibs/hr 

Run #9: 

E = (2.59 x IO9) (28.01) (393.7) (1,466,125.1) = 41.87 Ibs/hr 

e 

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 

Where: 

E = CO emissions rate, Ibs/hr. 

2.59 x l o 9  = Conversion factor, Ibs/dscf. 

M, = Dry molecular weight (CO = 28.01). 

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

Parts per million, dry basis. ppm, = 

K = Constant (typically 1). 

Run #IO: 

E = (2.59 x 10’) (28.01) (214.5) (1,703,111.6) = 26.50 Ibs/hr 

Run #1 li 

E = (2.59 x 107 (28.01) (277.4) (1,773,126.1) = 35.68 Ibs/hr 

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

a 
TOTAL NO, EMISSIONS: POUNDS PER HOUR 

e I 

Where: 

E = NO, as NO, emissions rate, Ibs/hr. 

2.59 x 10" = Conversion factor, Ibs/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. 

K Constant (typically 1). 

Run #1: 

E = (2.59 x 10-7 (46.01) (33.8) (1,645,934.7) = 6.63 Ibs/hr 

Run #2:* 

E = (2.59 x 109 (46.01) (26.5) (1,556,163.7) - 4.91 Ibs/hr 

Run #3: 

E = (2.59 x lo-') (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 

Where: 

E - NO, as NO, emissions rate, Ibs/hr. 

2.59 x 10'' = Conversion factor, Ibs/dscf. 

Md = 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. 

K = Constant (typically 1). 

Run #4: 

E = (2.59 x lo') (46.01) (28.9) (1,556,163.7) = 5.36 Ibs/hr 

Run #5: - 
E = (2.59 x 10') (46.01) (29.4) (1,556,163.7) = 5.45 Ibs/hr 

Run #6: 

E = (2.59 x 10") (46.01) (41.3) (1,614,735.9) = 7.95 Ibs/hr 

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

0 
TOTAL NOx EMISSIONS: POUNDS PER HOUR 

Where: 

E = NO, as NO, emissions rate, Ibs/hr. 

2.59 x l o 9  = Conversion factor, Ibs/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. 

K = Constant (typically 1). 

Run #7: 

E = (2.59 x 107 (46.01) (43.2) (1,665,861.0) = 8.58 Ibs/hr 

Run #8: 

E - (2.59 x 107  (46.01) (37.4) (1,720.832.5) = 7.67 Ibs/hr 

Run #9: 

E = (2.59 x 10') (46.01) (30.1) (1,466,125.1) = 5.26 Ibs/hr 

a 

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

I TOTAL NO, EMISSIONS: POUNDS PER HOUR 

Where: 

E = NO, as NO, emissions rate, Ibs/hr. 

2.59 x 10" = Conversion factor, Ibs/dscf. 

M, = Dry molecular weight (NO, - 46.01). 
0, = Dry volumetric stack gas flow rate 

corrected to standard conditions, dscf/hr. 

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #lo: 
E = (2.59 x 10') (46.01) (28.3) (1,703,111.6) = 5.74 Ibs/hr 

Run # 1 1  

E = (2.59 x 109 (46.01) (34.4) (1,773,126.1) = 7.27 Ibs/hr 

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

e 
TOTAL SULFUR DIOXIDE EMISSIONS: POUNDS PER HOUR 

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. 

ppm, = 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 104 (64.07) (1.5) (1,556,163.7) = 0.39 Ibs/hr 

Run #3: 

E = (2.59 x lo-') (64.07) (4.2) (1,556,163.7) = 1.08 Ibs/hr 

e 

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

0 
TOTAL SULFUR DIOXIDE EMISSIONS: POUNDS PER HOUR 

Where: 

E = CO emissions rate, Ibs/hr. 

2.59 x l o 9  = Conversion factor, Ibs/dscf. 

Md - Dry molecular weight (SO, = 64.07). 

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

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #4: 

E = (2.59 x 10’) (64.07) (3.3) (1,556,163.7) = 0.85 Ibs/hr 

Run #5:* 

E = (2.59 x 107 (64.07) (2.4) (1,556,163.7) = 0.62 Ibs/hr 

Run #6: 

E = (2.59 x 10’) (64.07) (4.3) (1,614,735.9) = 1.15 Ibs/hr 

‘0 

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 

Where: 

E = CO emissions rate, Ibs/hr. 

2.59 x lo-’ = Conversion factor, Ibs/dscf. 

Md = Dry molecular weight (SO, = 64.07). 

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

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #7: 

E = (2.59 x 107 (64.07) (2.7) (1,665,861.0) = 0.75 Ibs/hr 

Run #E:. 

E = (2.59 x 10-4 (64.07) (3.0) (1,720,832.5) = 0.86 Ibs/hr 

Run #9: 

E = (2.59 x lo-’) (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 

0 
TOTAL SULFUR DIOXIDE EMISSIONS: POUNDS PER HOUR 

Where: 

E = CO emissions rate, Ibs/hr. 

2.59 x l o g  = Conversion factor, Ibs/dscf. 

M, = Dry molecular weight (SO, = 64.07). 

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

Parts per million, dry basis. ppm, = 

K = Constant (typically 1). 

Run #IO: 

E - (2.59 x 107 (64.07) (4.0) (1,703,111.6) = 1.13 Ibs/hr 

Run #11: 

E - (2.59 x 107 (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) 

Where: 

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

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

e I 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 Ppmd 
( 100 - 23.17 ) 

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

.I 

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

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 #4 = (119.3) ( 100 ) = 157.2 ppm, 
( 100 - 24.10 ) 

. 
Run #5 = (39.8) ( 100 ) = 53.3 ppm, 

( 100 - 25.39 ) 

Run #6 = (58.8) ( 100 ) = 77.9ppmd 
( 100 - 24.50 ) 

Format: 05-007 



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

55 

DATE: September 1-4, 1992 

MEMANE EMISSIONS - Convert ppm (wet) to ppm (dry) 
e 

Where: 

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

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

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

Run #7 = (37.9) ( 100 = 48.8 ppmd 
( 100 - 22.32 ) 

. 
Run #8 = (64.2) ( 100 ) = 84.2ppmd 

( 100 - 23.72 ) 

Run #9 = (93.5) ( 100 ) = 123.4 ppm, 
( 100 - 24.20 ) 

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

M€IHANE EMISSIONS: POUNDS PER HOUR 

Where: 

E = THC as methane emissions rate, Ibs/hr. 

2.59 x l o 9  = Conversion factor, Ibs/dscf. 

M, = Dry molecular weight (CH4 = 16.04). 

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

ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #1: 

E = (2.59 x 107 (16.04) ( 50.8) (1,645,934.7) = 3.47 Ibs/hr 

Run #2:. 

E = (2.59 x 104 (16.04) (118.7) (1,556,163.7) = 7.67 Ibs/hr 

Run #3: 

E = (2.59 x lo9) (16.04) (140.3) (1,556,163.7) = 9.07 Ibs/hr 

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

METHANE EMISSIONS: POUNDS PER HOUR 
a 

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

Parts per million, dry basis. ppm, = 

K = Constant (typically 1). 

Run #4: 

E = (2.59 x 10-7 (16.04) (157.2) (1,614,735.9) = 10.55 Ibs/hr 

Run #5:. 

E = (2.59 x 1 0 9  (16.04) ( 53.3) (1,665,861.0) = 3.69 Ibs/hr 

Run #6: 

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

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

' METHANE EMISSIONS: POUNDS PER HOUR 
e 

Where: 

0 :  

E = THC as methane emissions rate, Ibs/hr. 

2.59 x 10'' = Conversion factor, Ibs/dscf. 

M, = Dry molecular weight (CH4 - 16.04). 

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

pprn, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #7: 

E = (2.59 x 104 (16.04) (48.8) (1,466,125.1) = 2.97 Ibs/hr 

Run #8:. 

E = (2.59 x 107 (16.04) (84.2) (1,703,111.6) = 5.96 Ibs/hr 

Run #9: 

E = (2.59 x 107 (16.04) (123.4) (1,773,126.1) = 9.09 Ibs/hr 

Format: 05-008 
~ 
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28.317 e 35.3145.ft' 273°K mole 16.04 g 1,000 mg 1 
PPm 

1 X l  04 ft' mi 293°K 22.4 e mole 9 

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

I 

mg 
ma 

-- 

DATE: September 1-4, 1992 

28.317 e 35.3145 ft' 273'K mole 16.04 g 1000 mg 1 50.8 

ppm 1x104 ft' m' 293'K 22.4 e mole 9 

I *  

METHANE 
GASEOUS CONCENTRATION CONVERSION TO mg/m' 

= - 33.9 m' 

1 28.3171 35.3145ft' 273°K mole 16.04g 118.7 * 
ppm l X I O d  ft' ma 293°K 22.4 e mole 

Where: 
PPm = 

1x10" = 
28.317 = 

35,3145 = 
273/293OK = 

22.41 = 
16.04 g/mole = 

1,000 mg/g = 

1000 mg a - 79.2 m, 
9 

Parts per million, dry basis 
Conversion form parts per million 
Conversion of liters to f t a  
Conversion of ft' to m a  
Temperature correction to standard conditions 
Volumetric molar conversion @ 273°K 
Molecular weight of pollutant (CH,) 
Conversion to milligrams 

28.317m 35.3145ft' 273'K mole 16.04 g 1 140.3 
ppm 1x104 ft' m' 2 9 3 0 ~  22.4 P mole 

1000 mg ' D Y  - 93.6 m, 
9 

Run #2: 

e 

Format: 03-009 
~ 
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1 

l X I O d  

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

28.317~ 35.3145ft’ 273°K mole 16.04g 1,000 mg mg 
mi 

-- 
It’ m’ 293°K 2 2 . 4 ~  mole 9 

PPm 

Where: 

1 28.317 P 35.3145ft’ 273°K mole 16.049 157.2 
ppm l X I O d  f t l  rn* zw°K 22.4 P mole 

DATE: September 1-4, 1992 

LnQ - 104.9 m, 1000 mg 

9 

METHANE 
GASEOUS CONCENTRATION CONVERSION TO mg/m’ 

1 28.317 P 35.3145 ft’ 53.5 * 

ppm 1x104 ft’ mi 

273°K mole 16.04 g 1000 mg 

2 9 3 ’ ~  22.4 P mole 9 
- 35.6 m, 

PPm = 
1x10* = 

28.317 = 
35,3145 = 

273/293OK = 
22.4t = 

16.04 g/mole = 
1,000 mg/g = 

1 28.317 e 35.3145 ft’ 273°K mole 16.04 g 77.9 
ppm 1x104 ft’ mJ 2 9 3 ” ~  22.4 P mole 

Parts per million, dry basis 
Conversion form parts per million 
Conversion of liters to ft’ 
Conversion of ft’ to m’ 
Temperature correction to standard conditions 
Volumetric molar conversion @ 273°K 
Molecular weight of pollutant (CHJ 
Conversion to milligrams 

LnQ - 52.0 m, 1000 mg 

9 

Run #4: 

Run #5: 

Run #6: 

Format: 03-009 
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28.317 P 35.3145 it’ 273’K mole 16.04 g 1,000 mg 1 

1 X1Od ft’ mJ 2 9 3 ’ ~  22.4 o mde 9 

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

mg 
m’ 

-- PPm 

Where: 

1 28.317 P 35.3145 ft* 273°K mole 16.04 g 48.8 

ppm l X l O *  ma 2 9 3 0 ~  22.4 o mole 

DATE: September 1-4, 1992 

1000 mg EQ - 32.6 m, 
9 

MEMANE 
GASEOUS CONCENTRATION CONVERSION TO mg/m’ 

28.317 i( 35.3145 ft’ 273’K mole 16.04 g 1 84.2 . 
ppm l X l O *  ft’ m’ 2 9 3 0 ~  22.4 o mole 

1000 mg EQ - 56.2 m, 
9 

PPm = 
l X l O *  = 

28.317 = 
35,3145 = 

273/292l0K = 
22.41 = 

16.04 g/mole - 
1,000 mg/g = 

1 28.317 1 35.3145 ftJ 273’K mole 16.04 g 123.4 

ppm 1x104 ft’ m’ 2 9 3 ’ ~  22.4 o mole 

Parts per million, dry basis 
Conversion form parts per million 
Conversion of liters to ft’ 
Conversion of ft’ to m’ 
Temperature correction to standard conditions 
Volumetric molar conversion @ 273“ K 
Molecular weight of pollutant (CH,) 
Conversion to milligrams 

1000 mg m - 82.3 m, 
9 

Run #7: 

Run #8: 

Run #9: 

Format: 03-009 
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V. CALCULATIONS 

6. Particulate - Condensibles 

. 



6 2  
NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

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

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 e .  11 
! 

12, 

13, 

14, 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

25. 

SUMMARY OF TEST DATA 
Run #1 

09-01-92 

SAMPLING TRAIN DATA Start 12:lO 

Finish 13:17 

Sampling time, minutes e 60.0 

Sampling nozzle diameter, in. Dn ,2500 

Sampling nozzle cross-sect. area, ft2 An .000340 

lsokinetic variation I 97.5 

Average meter temperature, "R Tm 564 

Sample gas volume - meter cond., cf. v m  41.297 

Avg. orifice pressure drop, in. H,O AH 1.42 

Total particulate collected, mg. M" 17.10 

MLoclTy TRAVERSE DATA 

Stack area, ft? A 14.08 

Absolute stack gas pressure, in. Hg. p. 30.16 

Barometric pressure, in. Hg. Pb" 30.16 

Avg. absolute stack temperature. Ro T, 638 

Average Jvel. head, (C, - .&I) JdP 0.79 

Average stack gas velocity, ft./sec. v, 50.18 

STACK MOISTURE CONTENT 

Total water collected by train, ml. v i c  238.00 

Moisture in stack gas, % B, 22.43 

EMISSION DATA . 
Stack gas flow rate, dscf/hr. (000's) Q,* 1645 

Stack gas flow rate, d m  acfm 42392 

Particulate concentration, gr/dscf cs 0.0068 

Particulate concentration, Ib/hr E 1.60 

Particulate concentration, Ib/mBtu E' 0.00000 

ORSAT DATA 

Percent CO, by volume co2 7.30 

Percent 0, by volume 0, 12.20 

Percent CO by volume co .W 
Percent N, by volume N, 80.50 

Run 82  
0402-92 

11:Ol 

14:OO 

60.0 

.2500 

.000340 

98.8 

38.925 

553 

1.20 

7.10 

14.08 

30.09 

30.09 

632 

0.75 

47.56 

237.50 

23.17 

1556 

40179 

0.0029 

0.64 

0.00000 

7.00 

12.70 

.oo 
80.30 

Run #3 
0942-92 

1516 

15:26 

10.0 

,2500 

.000340 

81.4 

4.566 

554 

0.81 

5.50 

14.08 

30.09 

30.09 

603 

0.60 

36.81 

22.00 

18.71 

1335 

31097 

0.0195 

3.72 

0.00000 

7.00 

12.70 

.oo 
80.30 

Format: summryR3/19-000 



e 

AH 

Run #3: 

"m(,td, - (1 7.64) (0.991) (4.566) 

AH 
p,+13.6 

T m  
Y "m 

"R 
E. Hg 

- 17.64 - 

63 
NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

. 
"m(m - (1 7.64) (0.991) (38.925) 

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

1.20 30.09 + - 
13.6 

553 
- 37.134 d s d  

DRY GAS VOLUME 

Where: 

"rn(9 d) 

vrn  

Pb, 
d 

Trn 
Ts d 

AH 
Y 

13.6 

Dry gas volume through meter at standard conditions, R ' .  
Dry gas volume measured by meter, f t3.  
Barometric pressure at orifice meter, in. Hg. 
Standard absolute pressure, (29.92 in. Hg.). 
Absolute temperature at meter, O R .  

Standard absolute temperature, (528"R). 
Avg. pressure drop across orifice meter, in. H,O. 
Dry gas meter calibration factor. 
Inches of water per Hg. 

I 
Run #1: 

1.42 
13.6 

30.16. + - 

564 
- 38.739 dScf "m(m - (1 7.64) (0.991) (41.297) 

Run #2: 

0.81 30.09 + - 
13.6 

554 
- 4.344 dsd 

Format: dgmP/13-001 



NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: RM 51202 

a :  
TOTAL COWAMINANTS BY WEIGHT: GRAIN LOADING 

Particulate Concentration: Cs gr/dscf 

c; - [0.0154 $1 [&] 
Where: 

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

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

"m@ d) = Dry gas volume through meter at standard conditions, cu. ft. 

' Run #1 
e 

C; - [0.0154 $1 [ 17'10 ] - 0.0068 grldscf 
38.739 

Run #2: 

. c; - [0.0154 $1 [ 3;:;&] - 0.0029 grldscf 

Run #3: 

c; - [0.0154 $1 [SI - 0.0195 grldsd 

Format: csR3/03-004 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

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

a1 
Organic Condensible Particulate 

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING 

c; - [0.0154 $1 [$-I 
Where: 

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

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

" r n @  d, = Dry gas volume through meter at standard conditions, cu. ft. 

Run #1: ) 

C; - [0.0154 $1 [E;!] - 0.0119 gr/dscf 

Run #2: 

. C; - [0.0154 $1 [:;:A] - 0.0114 grldscf 

Run #3: 

c; - [0.0154 3-1 [E] - 0.1340 gr/dscf 

Format: csR3/03-004 
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M E :  FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

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

Inorganic Condensible Particulate 

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING 

Where: 

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

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

"m[s d) - Dry gas volume through meter at standard conditions, cu. ft. 

Run #2: 

0.0154 - 0.0040 grldsd . '8' - [ mg ] [ 3i?;U] 

Run #3: 

c; - [O.Ol% $1 [&I - 0.0319 gr/dscf 

e 

Format: csR3/03-004 
~ 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: RM 51202 

a .  
DRY MOLECULAR WEIGHT 

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

Where: 

') 

Md 
%CO, 

%O, 
%N, 

%CO 
0.264 
0.28 
0.32 
0.44 

Dry molecular weight, Ib/lbmole. 
Percent carbon dioxide by volume, dry basis. 
Percent oxygen by volume, dry basis. 
Percent nitrogen by volume, dry basis. 
Percent carbon monoxide by volume, dry basis. 
Ratio of 0, to N, in air, v/v. 
Molecular weight of N, or CO, divided by 100. 
Molecular weight of 0, divided by 100. 
Molecular weight of CO, divided by 100. 

Run #1: 

Ib 
Ib-mole 

M, - 0.44 (7.30%) + 0.32 (12.20%) + 0.28 (0.00% + 80.50%) - 29.66 

Run #2: 

Ib 
Ib-mole 

M, 3 0.44 (7.00%) + 0.32 (12.70%) + 0.28 (0.00% + 80.30%) - 29.63 

Run #3: 

. Ib 
Ib -mole 

M, - 0.44 (7.00%) + 0.32 (12.70%) + 0.28 (0.00% + 80.30%) - 29.63 

Format: mdR3/13-002 



6 8  

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

Where: 

0.04707 = 
0.04715 = 

VWCSd = 

v..- vi = 
w,,- wi = 

p w  = 

Mw = 

vwsgs d 

R =  

Tsd 

'Sd 

Run 1: 

WATER VAPOR CONDENSED 

V, - [VI - V,] [ pw T(w] - 0.04707 [VI - VI] 
M w  p,, 

- [W, - W,] [ T(sM) ] - 0.04715 [Wl - W,] 
M w  p,, 

vwad 

Conversion factor, ft3 /ml. 
Conversion factor, ftt'/g. 
Volume of water vapor condensed (std. cond.), ml. 
Volume of water vapor collected in silica gel (standard conditions), ml. 
Final volume of impinger contents less initial volume, ml. 
Final weight of silica gel less initial weight, g. 
Density of water, 0.002201 Ib/ml. 
Ideal gas constant, 21 .E5 in.Hg. (cu.ft./lb-mole)("R). 
Molecular weight of water vapor, 18.0 Ib/lb-mole. 
Absolute temperature at standard conditions, 528" R. 
Absolute pressure at standard conditions, 29.92 inches Hg. 

Vwca - (0.04707) (238.0) - 11.2 W.ft - (0.04715) ( .O)  - 0.0 W.ft vma 
I . 

Run 2: 

Run 3: 

e .  

- (0.04707) (235.0) - 11.1 W.ft 

- (0.04715) (2.5) - 0.1 CU.ft 
Vma 
vm8m 

- (0.04707) (22.0) - 1.0 W.ft - (0.04715) ( . O )  - 0.0 W.fl 
vwcatd 

vm, 

Format: vaporR3124-001 
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M E :  FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
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. 

Vwc, = Volume of water vapor condensed, corrected to standard conditions, scf. 

Vwsged * Volume of water vapor collected in silica gel corrected to std. cond., scf. 

a Run 1: 

] x 100-22.43% 11.2 + 0.0 
Bw - [ 11.2 + 0.0 + 38.739 

Run 2: 

] x 100 - 23.17% 11.1 + 0.1 
Bw - [ 11.1 + 0.1 + 37.134 . 

Run 3: 

Bw - [ 1.0Yo.; +O:344] x 100 - 18.71% 

e 

Format: bwsR3/19-001 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

e 
MOLECULAR WEIGHT OF STACK GASES 

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

Where: 

Run #1: 

Run #2: 

Run #1: 

M, = 

M, = 

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

Molecular weight of stack gas, dry basis (Ib./lb.-mole). 

M, - 29.66 (1 - 22.43) + 18 (22.43) - 27.04 (Ib./lb.-mole) 

M, - 29.63 (1 - 23.17) + 18 (23.17) - 26.94 (Ib./lb.-mole) 

M. - 29.63 (1 - 18.71) + 18 (18.71) - 27.45 (Ib./lb.-mole) . I 
. .  

Format: msR3/19-002 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

STACK GAS VELOCITY 

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

Average velocity of gas stream in stack, ft/sec. 
85.49 ft/sec [(g/g-mole) - (mm Hg)/("K)(mm H,O]" 
Pitot tube coefficient, dimensionless. 
Velocity head of stack gas, in. H,O. 
Barometric pressure at measurement site, in. Hg. 
Stack static pressure, in. Hg. 
Absolute stack gas pressure, in. Hg. = Pbar + P, 
Standard absolute pressure, 29.92 in. Hg. 
Stack temperature, OF. 
Absolute stack temperature, OR. = 460 + 
Molecular weight of stack gas, wet basis, 

ts. 
Ib/lbmole. 

638 4 (30.16)(27.04) 
V - (85.49) (.84) (0.79) 

Run #2: - 

- 50.18 ft/SeC 

632 4 (30.09)(26.94) 
V - (85.49) (.a) (0.75) 

Run #3: 

- 47.56 W S ~ C  

603 4 (30.09)(27.45) 
V - (85.49) (34) (0.60) - 36.81 ft/se~ 

Format: vsR3/19-003 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: RM 51202 

STACK GAS FLOW RATE 

Q, - 3600 [ 1 - B,, ] V, A [e] [:I 
Where: 

%d = 

A =  
3600 = 

Tstk = 
Tstd = 
Pbar 

pg = 
ps = 

Dry volumetric stack gas flow rate corrected to 
standard conditions (dscf/hr). 
Cross sectional area of stack (ft'). 
Conversion factor (sec/hr). 
Absolute stack temperature (" R). 
Standard absolute temperature (528" R). 
Barometric pressure at measurement site (in. Hg.). 
Stack static pressure (in. Hg.). 
Absolute stack gas pressure (in. Hg.) - Pbar t Pg 

Pstd = Standard absolute pressure (29.92 in. Hg.). 

Run #1: 

Q, - 3600 (1 -.2243) (50.18) (14.08) 

Run #2: 

528 30.16 
6381 [ZG 

dscf - 1,645.934.7 - 
hr 

. 
528 30.09 dscf Q, - 3600 (1 -.2317) (47.56) (14.08) - - - 1,556,163.7 - [ 6321 [ hr 

Run #3: 

dscf 
hr 

Q, - 3600 (1 -.1871) (36.81) (14.08) - 1,335,627.4 - 

Format: qR3/19-004 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

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

EMISSIONS RATE FROM STACK 

E - [ (") (QM)] - O.OOO0 Ib/hr 
7,000 gr/lb 

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. 
I 

Run #1: 

] - 1.60 Ibs/hr E [ (0.0068) (1,645,934.7) 
7,000 

Run #2: - 

Run #3: 

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 

E - [ (") 7,000 (Qd)] gr/lb - O.OOO0 Ib/hr 

Where: 

E = Emissions rate, Ibs/hr. 

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

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

1 

Run #1: 

E [ (0.01 19) (1,645,934.7) ] - 2.80 Ibs/hr 
7,000 

Run #2:' 

Run #3: 

Format: csR3/05-005 
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NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

Inorganic Condensible Particulate 

EMISSIONS RATE FROM STACK 

0 :  

E - [(") (Qd)] - O.OOO0 Ib/hr 
7,000 gr/lb 

Where: 

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

* i  

E = Emissions rate, Ibs/hr. 

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

0, - Dry volumetric stack gas flow rate corrected to standard conditions, dscf/hr. 

Run #1: 

] - 0.68 lbs/hr E [ (0.0029) (1,645,934.7) 
7,000 

E -  ] - 0.89 Ibs/hr [ (0.0040) ( 1,556,163.7) 
7,000 

Run #3: 

Format: csR3/05-005 
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NAME: FRED WEBER DATE: September 1-4, 1992 
LOCATION: ST. LOUIS, MISSOURI SOURCE: RM 51202 

ISOKlNEllC VARIATION 
a 

(0.002669) (Vk + (VJT,) ( P h  
60 e v, P, A, 

I - l O O T ,  

30.16 + - 41 297 
564 ::I (0.002669) (238.00) + 

60 (60.0) (50.1 8) (30.1 6) (.OOO340) 
I - (100) (638) 

e, 

97.5% 

Where: 
I =  

100 = 

0.002669 - Ts = 

Vi, 
Tnlp 

‘bar 
AH = 

13.6 = 
60 = 
8’ 

v s  = 
ps = 
A,= 

Run #1: 

0.81 30.09 + - (0.002669) (22.00) + - 4.566 

I - (100) (603) 554 13’61 
. 60 (10.0) (36.81) (30.09) (.O00340) . 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, OR. 
Conversion factor, Hg - ft’/ml - O R .  

Total volume of liquid collected in impingers and silica gel, ml. 
Absolute average dry gas meter temperature, R. 
Barometric pressure at sampling site, in. Hg. 
Average pressure differential across the orifice meter, in. H,O. 
Specific gravrty of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ftlsec. 
Absolute stack gas pressure, in. Hg. 
Cross sectional area of nozzle, ft I .  

- 81.4% 

Run #2: . 
1.20 30.09 + - 38.925 

553 - 98.8% (0.002669) (237.50) + 

I - (100) (632) 
60 (60.0) (47.56) (30.09) (.O00340) 

Run #3: 

Format: iR3/09-001 



v. CALCULATlONS 

C. Formaldehyde 

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

SUMMARY OF TEST DATA 

SAMWNG TRAlN DATA 

1. Sampling time, minutes 

2. Sampling nozzle diameter, in. 

3. Sampling nozzle cross-sect. area, ~2 

4. lsokinetic variation 

5. Sample gas volume - meter cond., cf. 

6. Average meter temperature, O R  

7. Avg. orifice pressure drop, in. H,O 

8. Total formaldehyde collected, mg. 

VELocrrY TRAVERSE DATA 

9. Stack area, ft.? 

10. Absolute stack gas pressure, in. Hg. 

1 1. Barometric pressure, in. Hg. 

12. Avg. absolute stack temperature, R" 

13. Average ad. head, (C,, - .84) 

14. Average stack gas velocity, ft./sec. 

STACK MOISTURE C 0 " r  

15. Total water collected by train, mi. 

16. Moisture in stack gas, % 

. EMISSION DATA 
17. Stack gas flow rate, dscf/hr. (000's) 

18. Stack gas flow rate, cfm 
19. Formaldehyde concentration, gr/dscf 

20. Formaldehyde concentration, Ib/hr 

ORSAT DATA 

21. Percent CO, by volume 

22. Percent 0, by volume 

23. Percent CO by volume 

. 24. Percent N, by volume 

Run #1 
0403-92 

Start 06:42 

Finish 08:05 

e 75.0 

Dn .2500 

An .000340 

I 100.9 

v m  51.115 

T" 549 

AH 1.40 

M" .69 

Run #2 
0403.M 

08:37 

0959 

75.0 

,2500 

.000340 

105.9 

55.920 

555 

1.56 

.46 

Run #3 
0943-92 

10:32 

1153 

75.0 

,2500 

.000340 

100.8 

55.461 

559 

1.62 

.54 

A 14.08 14.08 14.08 

p, 30.09 30.09 30.09 

p, 30.09 30.09 30.09 

T, 637 643 645 

Jdp 0.79 0.83 0.85 

v, 50.35 53.34 54.62 

";e 332.50 385.00 360.00 

0, 24.10 25.30 24.50 

Q*d 1614 1665 1720 

acfm 42536 45062 46143 

c, 0.0002 0.0001 0.0002 

E 0.05 0.02 0.05 

CO, 7.70 7.20 7.20 

0 2  11.80 11.90 11.50 

co .oo .oo .oo 
N2 80.50 80.90 81.30 

Format: surnrnryR3 



7a  
NAME: FRED WEBER DATE: September 1-4, 1992 
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE 

1.56 
13.6 

30.09 + - 
555 

. 
I Vm(m - (1 7.64) (0.991) (55.920) 

i 

DRY GAS VOLUME 

"m(std) 

- 53.201 dScf 

AH 

Y V m  
"R 

E.  Hg 
- 17.64 - 

AH 
p,+13.6 

T m  

Where: 

i 
'm(std) 

V m  = 
PbaJ = 
psi, = 
T m  

Tstd 
AH - 

Y =  
13.6 = 

Run #1: 
I 

Dry gas volume through meter at standard conditions, ft'. 
Dry gas volume measured by meter, ft3. 
Barometric pressure at orifice meter, in. Hg. 
Standard absolute pressure, (29.92 in. Hg.). 
Absolute temperature at meter, O R .  

Standard absolute temperature, (528OR). 
Avg. pressure drop across orifice meter, in. H,O. 
Dry gas meter calibration factor. 
Inches of water per Hg. 

1.40 30.09 + - 
13.6 

549 
- 49.142 d S d  Vm(m - (17.64)(0.991)(51.115) 

Format: dgmP/13-001 



7 9  
NAME: FRED WEBER DATE: September 1-4, 1992 
LOCATION: ST. LOUIS, MISSOURI SOURCE: FORMALDEHYDE 

E =  CS 9 MOL 22.4 1 293°K ft 3 

1,000 mg 30.039 MOL 273°K 28.317 

Emissions of Formaldehyde: PPM (PARTS PER MILLION) 
a 

1,000,000 

0.69 mg 9 MOL 22.4 2 293°K 

49.142 dscf 1,000 mg 30.03 g MOL 273°K 

Where: 

ft 3 1,000,000 = 0.4 ppm 

28.317 

Cs = Concentration of formaldehyde in mg/dscf. 
1000 mg/g = Conversion to grams. 

30.03 g/MOL = Molar conversion for formaldehyde. 
22.4 a/MOL = Volumetric molar conversion I@ 273°K. 

293" K/273" K = Temperature correction to standard conditions. 
28.317/ftJ = Conversion to liters. 
1,000,000 = Conversion to parts per million. 

0.46 rn$ 9 MOL 22.4 1 293°K ft3 

53.201 dscf 1,000 rng 30.03 g MOL 273°K 28.317 

1,000,000 = 0.2 ppm 

0.54 mg 9 MOL 22.4 1 293°K ft3 

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

1,000,000 = 0.3 ppm 

Format: 05-007 



EO 

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: FORMALDEHYDE 

TOTAL CONTAMINANTS BY WEIGHT: GfUUN LOADING 

Formaldehyde Concentration: Cs gr/dscf 

c; - [0.0154 "1 [A] 
mg vm@id) 

Where: 

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

M, - Total amount of formaldehyde collected, mg. 

"rn(Std, = Dry gas volume through meter at standard conditions, cu. ft. 

Run # 1 :  

c,' - [ O . O I M  $1 [49;2] - 0.0002 grldscf 

Run #2: 

. 0.0154 SL - 0.0001 gr/dsd 

Run #3: 

c,' - [O.OlM $1 [ 52y95] - 0.0002 grldscf 

a 

Format: csR3/03-004 



81 

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

.! 

FORMALDEHYDE 
CONVERSION TO mg/ms 

(35.31 ft3 ) (  mq ) 
m a  0.0154 gr 

C,mg/m = (C,gr/dscf) 

Where: 
C,mg/m3 = Concentration as milligrams per cubic meter 
C,gr/dscf - 
0.0154 - 

Concentration as grains per cubic foot 

Conversion from grains to milligrams 
35.31 = Conversion of ft’ to mJ  

Run #1: 

I 
0 

Run #2: 

Run #3: 

. 

35.31 ft’ ) (  ma ) 
m 3  0.0154 gr 

C,mg/m’ = ( 0.0002 ( = 0.46 

3= C,mg/mJ = ( O.OOOI ( 
m 3  

m C,mg/mJ = ( 0.0002 ( 
ma  

= 0.23 0.0154 gr 

3 - )  0.0154 gr - 0.46 

Format: 03-009 



82  

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

a ,  
DRY MOLECULAR WEIGKT 

DATE: September 1-4, 1992 
SOURCE: FORMALDEHYDE 

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

Where: 

Md - 
%CO, = 

%O, = 

%N, * 
%CO = 
0.264 = 
0.28 = 

0.32 = 

0.44 = 

Dry molecular weight, Ib/lbmole. 
Percent carbon dioxide by volume, dry basis. 
Percent oxygen by volume, dry basis. 
Percent nitrogen by volume, dry basis. 
Percent carbon monoxide by volume, dry basis. 
Ratio of 0, to N, in air, v/v. 
Molecular weight of N, or CO, divided by 100. 
Molecular weight of 0, divided by 100. 
Molecular weight of CO, divided by 100. 

Run #1: 

Ib 
Ib -mole 

M, - 0.44 (7.70%) + 0.32 (11.60%) + 0.28 (0.00% + 80.50%) - 29.70 

Run #2: 

Ib 
Ib-mole M, 0.44 (7.20%) + 0.32 (11.90%) + 0.28 (0.00% + 80.90%) - 29.63 

Run #3: 

Ib 
Ib -mole 

Md - 0.44 (7.20%) + 0.32 (11.50%) + 0.28 (0.00% + 81.30%) - 29.61 

Format: mdR3/13-002 



.83 

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: FORMALDEHYDE 

WATER VAPOR CONDENSED 

Where: 

0.04707 = 
0.04715 = 

vwc, = 

vwsg,, = 
vi - vi = 

wi- wi = 
Pw = 

Mw = 
T, = 
p, = 

R -  

Run 1: 

l3 T(aa ] - 0.04715 [Wf - W1] 
Mw P(W 

Conversion factor, ftl/ml. 
Conversion factor, ft'/g. 
Volume of water vapor condensed ,(std. cond.), ml. 
Volume of water vapor collected in silica gel (standard conditions), ml. 
Final volume of impinger contents less initial volume, ml. 
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./lb-mole)(oR). 
Molecular weight of water vapor, 18.0 Ib/lb-mole. 
Absolute temperature at standard conditions, 528 R. 
Absolute pressure at standard conditions, 29.92 inches Hg. 

Vwcd - (0.04707) (328.0) - 15.4 w.ft - (0.04715) (4.5) - 0.2 W.ft vw, . 
Run 2: 

Vwc, - (0.04707) (385.0) - 18.1 W.ft 

- (0.04715) ( . O )  - 0.0 W.R vwso, 
Run 3: 

Vwcd - (0.04707) (358.0) - 16.9 ~ . f t  
- (0.04715) (2.0) - 0.1 CUA v w d  

Format: vaporR3124-001 



a 4  

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

a 
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. 

j Run 1: 

] x 100 - 24.10% 15.4 + 0.2 
Bwa - [ 15.4 + 0.2 + 49.142 

Run 2: 

] x 100 - 25.39% 18.1 + 0.0 
Bw - [ 18.1 + 0.0 + 53.201 - 

Run 3: 

] x 100 - 24.50% 16.9 + 0.1 
Bwa - [ 16.9 + 0.1 + 52.395 

Format: bwsR3/19-001 



NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: FORMALDEHYDE 

e 
MOLECULAR WEIGHT OF STACK GASES 

Where: 

M, = 

Md = 

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

Molecular weight of stack gas, dry basis (Ib./lb.-mole). 

Run #1: 

M, - 29.70 (1 - 24.10) + 18 (24.10) - 26.88 (Ib./lb.-mole) 

Run #2: 

M, - 29.63 (1 - 25.39) + 18 (25.39) - 26.68 (Ib./lb.-mole) 

Run #1: 

. M, - 29.61 (1 - 24.50) + 18 (24.50) - 26.77 (Ib./lb.-mole) 

Format: msR3/19-002 



a6 

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

STACK GAS VELOCITY 

Where: 
v, = 

5 -  
CP = 

PbaI = 
P, = 

P, = 
P, = 

6' 

AP = 

T, = 
M, = 

Run #1: 

Average velocity of gas stream in stack, ft/sec. 
85.49 ft/sec [(g/g-mole) - (mm Hg)/("K)(mm H,O]" 
Pitot tube coefficient, dimensionless. 
Velocity head of stack gas, in. H,O. 
Barometric pressure at measurement site, in. Hg. 
Stack static pressure, in. Hg. 
Absolute stack gas pressure, in. Hg. = Pba, + P, 
Standard absolute pressure, 29.92 in. Hg. 
Stack temperature, OF. 
Absolute stack temperature, OR. 
Molecular weight of stack gas, wet basis, Ib/lbmole. 

460 + $. 

637 4 (30.09)(26.88) V - (85.49) (34) (0.79) 

Run #2:' 

643 4 (30.09)(26.68) v - (85.49) (.84) (0.83) 

- 50.35 WSeC 

- 53.34 Wsec 

Run #3: 

- 54.62 W S ~ C  645 4 (30.09)(26.77) v - (85.49) (34) (0.85) 

Format: vsR3/19-003 



a i  

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: FORMALDEHYDE 

a t  
STACK GAS FLOW RATE 

Q, - 3600 [ 1 - 8, ] V, A [ % ]  [5 ]  
Where: 

%d 

A =  
3600 - 
Tstk 
Tstd 
Pbar 

pg = 
ps = 

Pstd 

Dry volumetric stack gas flow rate corrected to 
standard conditions (dscf/hr). 
Cross sectional area of stack (ft'). 
Conversion factor (sec/hr). 
Absolute stack temperature (" R). 
Standard absolute temperature (528O R). 
Barometric pressure at measurement site (in. Hg.). 
Stack static pressure (in. Hg.). 
Absolute stack gas pressure (in. Hg.) = Pbar + Pg 
Standard absolute pressure (29.92 in. Hg.). 

Run #1: 

Q, - 3600 (1 -.2410) (50.35) (14.08) 

Run #2: 

[m] 30.09 - 1,614,735.9 - dscl 
hr 

. 
Q, - 3600 (1 -.2539) (53.34) (14.08) - 528 - 30.09 - 1,665,861.0 - dscl [ 6431 [ 29.9*] hr 

Run #3: 

Q, - 3600 (1 -.2450) (54.62) (14.08) - 1,720,832.5 - dscf 
hr 

- 1  
Format: qR3/19-004 



8 8  

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

EMISSIONS RATE FROM STACK 

E - [cc') (Qd)] - O.OOO0 Ib/hr 
7,000 gr/lb 

.! 

Where: 

E - Emissions rate, Ibs/hr. 

C, = Concentration of formaldehyde 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: 

] - 0.05 Ibs/hr E [ (0.0002) (1,614,735.9) 
7,000 

Run #2: * 

Run #3: 

Format: csR3/05-005 



89 

1.40 30.09 + - 51.115 
549 13-61 

(0.002669) (332.50) + 

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

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

- 100.9 % 

DATE: September 1 4 ,  1992 
SOURCE: FORMALDEHYDE 

1.62 30.09 + - 55.461 
559 ""1 (0.002669) (360.00) + 

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

ISOKlNmC VARIATION 

- 100.8% 

Where: 
I -  

loo = 

0.002669 = 
Ts = 

Vio 

Tm - 
p,,, = 
AH = 

13.6 - 
60 = 
e =  

vs = 
ps = 
4 -  

Run #1: 

I - (100) (637) 

Run #2: 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, R. 
Conversion factor, Hg - ft3/ml - O R .  

Total volume of liquid collected in impingers and silica gel, ml. 
Absolute average dry gas meter temperature, O R .  

Barometric pressure at sampling site, in. Hg. 
Average pressure differential across the orifice meter, in. H,O. 
Specific gravty of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft/sec. 
Absolute stack gas pressure, in. Hg. 
Cross sectional area of nozzle, ft I .  

1.56 30.09 + - 55.920 

555 13'61] - 105.9% 
(0.002669) (385.00) + 

60 (75.0) (53.34) (30.09) (.000340) 

Format: iR3/09-001 



. 

V. CALCULATIONS 

D. PAH 



NAME: FRED WEBER 
3 3  

LOCATION: ST. LOUIS, MISSOURI 

SUMMARY OF TEST DATA 

SAMPLING TRAIN DATA 

1. Sampling time, minutes 

2. Sampling nozzle diameter, in. 

3. Sampiing nozzle cross-sect. area. rt2 
4. lsokinetic variitlon 

5. Sample gas volume - meter cond., cf. 

6. Average meter temperature, 'R 

7. Avg. orifice pressure drop, In. H,O 

8. Total PAH collected, mg. 

MLocrry TRAVERSE DATA 

9. Stack area, ft.? 

10. Absolute stack gas pressure, in. Hg. 

11. Barometric pressure, In. Hg. 

12. Avg. absolute stack temperature, R' 

13. Average mel. head, (C,, - .84) 

14. Average stack gas velocity, ft./sec. 

) 

!STACK MOISTURE CONTENT 

15 Total water collected by train, ml. 

16. Moisture In stack gas, % 

EMISSION DATA . 
17. Stack gas flow rate, dscf/hr. (000's) 

18. Stack gas flow rate, chn 

19. PAH concentration, gr/dscf 

20. PAH concentration, Ib/hr 

ORSAT DATA 

21. Percent CO, by volume 

22. Percent 0, by volume 

23. Percent CO by volume 

24. Percent N, by volume 

1 

Run #1 
0403.92 

13:14 

14:13 

57.0 

,2500 

.000340 

99.3 

35.659 

563 

1.08 

.oo 

14.08 

30.09 

.30.09 

649 

0.71 

45.51 

204.00 

22.32 

1466 

38447 

.03X104 

0.0216 

7.40 

12.20 

.oo 
80.40 

I DATE: September 1-4, 1992 
SOURCE: PAH TEST 

Run #2 
0404-92 

07:09 

08:50 

90.0 

.2500 

.000340 

95.9 

60.861 

543 

1.50 

.oo 

14.08 

30.09 

30.09 

640 

0.83 

53.09 

390.00 

23.72 

1703 

44850 

7.34X106 

0.0179 

6.40 

13.20 

.oo 
80.40 

Run #3 
oso4-92 

12:08 

13:48 

90.0 

,2500 

.000340 

97.6 

67.008 

565 

1.67 

.oo 

14.08 

30.09 

30.09 

657 

0.88 

57.10 

425.00 

24.20 

1773 

48238 

8.35X10' 

0.0212 

6.50 

12.20 

.oo 
81.30 

Format: sumrnryR3 
~ - 1  



.91 
NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: PAH TEST 

v m  [+] 
Where: 

Dry gas volume through meter at standard conditions, ft' 
Dry gas volume measured by meter, ft'. 
Barometric pressure at orifice meter, in. Hg. 
Standard absolute pressure, (29.92 in. Hg.). 
Absolute temperature at meter, R. 
Standard absolute temperature, (528"R). 
Avg. pressure drop across orifice meter, in. H,O. 
Dry gas meter calibration factor. 
Inches of water per Hg. 

Run #1: 

Vm(* - (17.64) (0.991) (35.659) 

Run #2: 

1.08 

- 33.404 d s d  
563 

1.50 
13.6 

30.09 + - 
543 

. - 59.173 d s d  Vm(* - (17.64) (0.991) (60.861) 

Run #3: 
1.67 

- (17.64) (0.991) (67.008) - 62.638 d S d  Vm(w 
I 

Format: dgmP/13-001 
~~ I 



92 

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: PAH TEST 

TOTAL CONTAMINANTS BY WEIGHT: GRAlN LOADING 

PAH Concentration: Cs gr/dscf 

c; - [0.0154 $1 [5] 
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. 

""(Rd) = Dry gas volume through meter at standard conditions, cu. ft. 

0 .  Run #1: 

Run #2: 

0.0154 A!!- 0.28187 - 7.34~10-~ '8% - [ mg] [ 59.173 j . 
Run #3: 

0.33951 - 8.3!5~10-~ c' - [o'0154 $1 [ 62.638 

.! 

Format: csR3/03-004 



NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

93 

DATE: September 1-4, 1992 
SOURCE: PAH TEST 

PAH TEST 
CONVERSION TO mg/m a 

C,mg/m P (C,gr/dscf) (35.31 f t a ) (  ma ) 
m 3  0.0154 gr 

Where: 
C,mg/m’ = Concentration as milligrams per cubic meter 
C,gr/dscf = 

0.0154 P 

Concentration as grains per cubic foot 

Conversion from grains to milligrams 
35.31 = Conversion of ft’ to m a  

Run #1: 

Run #2: 

Run #3: 

. 

C,mg/m’ - ( 1 . 0 3 ~ 1 0 ~  ) ( 35.31 ft’ 
m3 

C,mg/m a P ( 7 . 3 4 ~ 1 0 ~  ) ( 35.31 ft’ 
m1 0.168 0.0154 gr 

C,mg/m3 = ( 8 . 3 5 ~ 1 0 ~  ) (35.31 ft’ ) (--) P 0.191 
m 3  0.0154 gr 

Format: 03-009 



3 4  

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: PAH TEST 

DRY MOLECULAR WEIGHT 

M, - 0.44 (%CO,) + 0.32 ( % 0 2 )  + 0.28 (%CO + %N2) 

Where: 

Md = 
%CO, = 
%O, = 

%N2 = 

%CO - 
0.264 = 

0.28 = 

0.32 = 

0.44 - 

Dry molecular weight, Ib/lbmole. 
Percent carbon dioxide by volume, dry basis. 
Percent oxygen by volume, dry basis. 
Percent nitrogen by volume, dry basis. 
Percent carbon monoxide by volume, dry basis. 
Ratio of 0, to N, in air, v/v. 
Molecular weight of N, or CO, divided by 100. 
Molecular weight of 0, divided by 100. 
Molecular weight of CO, divided by 100. 

Run #1: 

Ib 
Ib-mole 

M, - 0.44 (7.40%) + 0.32 (12.20%) + 0.28 (0.00% + 80.40%) - 29.67 

Run #2: 

Ib 
Ib -mole 

M, 2 0.44 (6.40%) + 0.32 (13.20%) + 0.28 (0.00% + 80.40%) - 29.55 

Run #3: 

Ib 
Ib-mole 

M, - 0.44 (6.50%) + 0.32 (12.20%) + 0.28 (0.00% + 81.30%) - 29.53 

Format: rndR3/13-002 



35 

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

DATE: September 1-4, 1992 
SOURCE: PAH TEST 

WATER VAPOR CONDENSED 

vwc. - [Vf - VI1 [ >wR2:] - 0.04707 [Vf - Vi] 

Where: 

0.04707 = 
0.04715 - 

vwc,, = 

vwsg,, = 
v, - vi - 

w,- wi = 

p w  = 
R -  

Conversion factor, ftJ/ml. 
Conversion factor, ftl/g. 
Volume of water vapor condensed (std. cond.), ml. 
Volume of water vapor collected in silica gel (standard conditions), ml. 
Final volume of impinger contents less initial volume, ml. 
Final weight of silica gel less initial weight, g. 
Densty of water, 0.002201 Ib/ml. 
Ideal gas constant, 21.85 in.Hg. (cu.ft./lb-mole)( O R). 
Molecular weight of water vapor, 18.0 Ib/lb-mole. 
Absolute temperature at standard conditions, 528" R. 
Absolute pressure at standard conditions, 29.92 inches Hg. 

Run 1: 

V,. - (0.04707) (204.0) - 9.6 W.fl 

- (0.04715) ( . O )  - 0.0 CU.R 
"wad . 

Run 2: 

VWC. - (0.04707) (390.0) - 18.4 W.ft 

- (0.04715) ( . O )  - 0.0 a.ft Vwaa 

Run 3: 

VWCa - (0.04707) (425.0) - 20.0 w.ft 
- (0.04715) ( .O)  - 0.0 ~ . f t  vw. 

Format: vaporR3/24-001 



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

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., sd. 

Run 1: 

] x 100 - 22.32% 9.6 + 0.0 
Bw - [ 9.6 + 0.0 + 33.404 

Run 2: 

] x 100 - 23.72% 18.4 + 0.0 
Bw [ 18.4 + 0.0 + 59.173 . 

Run 3: 

20.0 + 0.0 ] x 100 -24.20% 
Bwa - [ 20.0 + 0.0 + 62.638 

Format: bwsR3/19-001 



97 

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

0 
MOLECULAR WEIGHT OF STACK GASES 

Where: 

M, - 
M, - 

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

Molecular weight of stack gas, dry basis (Ib./lb.-mole). 

Run #1: 

M, - 29.67 (1 - 22.32) + 18 (22.32) - 27.07 (Ib./lb.-mole) 

Run #2: 

M, - 29.55 (1 - 23.72) + 18 (23.72) - 26.81 (Ib./lb.-mole) 

Run #1: 

. M, - 29.53 (1 - 24.20) + 18 (24.20) - 26.74 (Ib./lb.-mole) 

e 

Format: msR3/19-002 



98 

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

STACK GAS VELOCrrY 

I 
e 

Where: 
v, = 

K P =  
CP = 

p, = 
ps = 

Pst, - 
t s  = 

Ts - 
Ms = 

AP = 

pbaf 

Run #1: 

Average velocity of gas stream in stack, ft/sec. 
85.49 ft/sec [(g/g-mole) - (mm Hg)/("K)(mm H,O]" 
Pitot tube coefficient, dimensionless. 
Veloctty head of stack gas, in. H,O. 
Barometric pressure at measurement site, in. Hg. 
Stack static pressure, in. Hg. 
Absolute stack gas pressure, in. Hg. = Pb, + P, 
Standard absolute pressure, 29.92 in. Hg. 
Stack temperature, OF. 
Absolute stack temperature, O R .  = 460 + $. 
Molecular weight of stack gas, wet basis, Ib/lbmole. 

649 4 (30.09)(27.07) 
V - (85.49) (.84) (0.71) 

Run #2: * 

- 45.51 ftlSw 

Run #3: 

i 

640 \i (30.09)(26.81) 
v - (85.49) (34) (0.83) - 53.09 ftlsec 

657 4 (30.09)(26.74) 
v - (85.49) (.84) (0.88) - 57.10 ftlse~ 

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

01 
STACK GAS FLOW RATE 

Q, - 3600 [ 1 - B, ] V, A [e] [ Z ]  
Where: 

Qsd 

A -  
3600 = 

Tstk 
Tstd 
Pbar 

pg = 
ps - 

Pstd 

Run #1: 

Dry volumetric stack gas flow rate corrected to 
standard conditions (dscf/hr). 
Cross sectional area of stack (ft'). 
Conversion factor (sec/hr). 
Absolute stack temperature (OR). 
Standard absolute temperature (528" R). 
Barometric pressure at measurement site (in. Hg.). 
Stack static pressure (in. Hg.). 
Absolute stack gas pressure (in. Hg.) = Pbar + Pg 
Standard absolute pressure (29.92 in. Hg.). 

dscf 
hr 

Q, - 3600 (1-2232) (45.51) (14.08) - 1,466,125.1 - 

Run #2: . 
Q, - 3600 (1 - 2372) (53.09) (14.08) 

Run #3: 

Q, - 3600 (1 -.2420) (57.10) (14.08) 

dscf 
hr 

- 1,703.111.6 - 

dscf 
hr 

- 1,773,126.1 - 

Format: qR3/19-004 
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NAME: FRED WEBER DATE: September 1-4, 1992 
LOCATION: ST. LOUIS, MISSOURI SOURCE: PAH TEST 

EMISSIONS RATE FROM STACK 

E - [ (") (Qa)] - O.OOO0 Ib/hr 
7,000 gr/lb 

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. a ,  
Run #1: 

Run #2:. 

Run #3: 

Format: csR3/05-005 
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1.50 30.09 + - 60.861 
543 13.61 

(0.002669) (390.00) + 

I - ('O0) (w) . 60 (90.0) (53.09) (30.091 (.OoO340) 

NAME: FRED WEBER 
LOCATION: ST. LOUIS, MISSOURI 

- 95.9% 

DATE: September 1-4, 1992 
SOURCE: PAH TEST 

1.67 30.09 + - 
13*6 

67.008 
565 

(0.002669) (425.00) + 

60 (90.0) (57.10) (30.09) (.OoO340) 
I - (100) (657) 

ISOKlNmC VARIATION 

- 97.6% 

* ,  

Where: 
I -  

100 = 

0.002669 = 
Ts - 

"io 

Trn - 
Pbar - 
AH - 
13.6 = 
60 = 
0 -  

v, = 

p s  = 
A" - 

Run #1: 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, R. 
Conversion factor, Hg - ft3/ml - OR. 
Total volume of liquid collected in impingers and silica gel, ml. 
Absolute average dry gas meter temperature, OR. 
Barometric pressure at sampling site, in. Hg. 
Average pressure differential across the orifice meter, in. H,O. 
Specific gravity of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft/sec. 
Absolute stack gas pressure, in. Hg. 
Cross sectional area of nozzle, ft . 

30.09 + - 
13-61 - 99.3 % 1 35.659 (0.002669) (204.00) + 563 I 60 (57.0) (45.51) (30.09) (.000340) 

I - (100) (649) 

Run #2: 

Run #3: 

Format: iR3/09-001 



Form R E C # 8  

Filter Numbers # 

Gross wt. g 

Gross wt. g 

Average Gross wt. g 

Tarewt. g 

Datepime of wt. q(2-P e :doh 

Datepime of wt. YIZS 8 PJ t+ 

. 

i32 
SAMPLE ANALWEAL DATA FORM 

7 3 4 4 c ( S  7.56420 7-5L4-47 
, SS81 , 7 s / z  < 5.577 
s r a i  , 7 o / t  t 55 77 

, s S 8 /  , 7 O f Z  , s  579 
. 5-5-60 , 7 0 0 6  ,SSbY 

% 
Blank Volume (VJ 1 %  0 ml Densty of Acetone (pa) .78 57 ma/ml 

/ ample Location Relative Humidty in Lab 5 lo 

Date/Tirne wt. blank 9 1 ~  8 ‘6 o ,4 Gross wt. 9 8 . ~ 4 -  9 
Datemme wt. blank I“! z ?  # : o o  A Gross wt. 98, c 8 / 4  9 

Ave. Gross wt. 98 .  O B / +  9 
Tare wt. q p . O s I 2 -  g 
Weight of blank (mab) , DO 0 Z-- g 

mg/g) Acetone blank residue concentration (C,) : (C,) = (mJ / (V,) (pa) = ( ooo 00 3 

Acetone Blank Wt. : W, = C. Vawp, = [. 0 0 0 ~ 0 ~  ) [ =so ) [ .7 957 ) = [ , c o o 6  92 

Weight of particulate on filter (q) 
Weight of particulate in acetone rinse (ma) 

Total weight of particulate (m,) 

g 

9 

g 

, 0 0 2 1  , 0 0 9 6  O O l O  

. 0 / 7 /  f 0 0 7 1  ,005 5 
, D E 0  006s ,0045 

- A 

ifJ I /  ” I  \ n  
Signature of Reviewer 

0 ?marks: 
Signature of Ana lys t&m& 

o:\W”A\FORMS\LAB\SAMPLE.TBL v 
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e . . ,. . .: .. ,..., . .. 
, I. .: 2 .,e ' . .,I 

. *.. - ,  ,.., :, .,:.'.&,. . .-.... ,-,, ,-.., ,... . .... :p&-y:fi,:FBg:@... : ' : ; . .  

PI+- Methylene Chloride Extraction for EPA Method 5 (back half) 

. .  . . . .  . L , . ,  
. Relative humidity in lab 50 % . , . .  .. . .  

I - 
, ... . ' ' .  Density bf Methylene Chloride . I .3; z 55 .  g/ml 

Less H,O Hank wt 

Weight of pivticulate from water (mJ 

wt/particuhtg Methylene Udorlde rlnse 

Total weight d particulate (m,J 3 ' 

KjE: In no case should a blank residue 0.02 mg/g or 0.001% of the weight of 
Methylene Chloride used be subtracted from the sample weight. 

Remarks: 

Signature of Analyst: a a Signature of Reviewer: 
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AM E RlCAN INTER PLEX 
LABORATOR I E S 

0 
CORPORATION 

@ i  

Ramcon Environmental Corporation (C-488) 
6707 Fletcher Creek Cove 
Memphis, TN 38134 

ATTN: Mr. Joe Sewell 

8600 Kanis Road 
Little Rock. Arkansas 72204-2322 

(501) 224-5060 

October 2, 1992 

Control No. 10005 

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

Results: 

-~mple Ident 

Run 1, BH 

Run 2, BH 

Run 3, BH 

51 ank 

:ation Volume, IT 

763 

865 

737 

137 

Forma.--..fde, mq 

0.69 

0.46 

0.54 

0.029 

. 

Method: Graduated Cylinder, EPA 8315 

AMERICAN INTERPLEX CORPORATION 

SL/td 

a 
0 Chemistry - Materials Science - Microbiology 

BY 
Steven Love1 1 

Technical Director 
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CASE MLRRATIVE 

TRULNOLE 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 X A D  traps used 
were spiked with 100 ug of the surrogate standard terphenyl-%,. 
Prior to extraction, the XAD portions of the samples were spiked 
with 100 ug of the surrogate standard pyrene-qo. 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-%, 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- 

concentration was 40 
' lene-d,, , perylene-q2 and 

e .  
c hrys ene - 

to analysis by GC/MS. 

The GC/MS analysis conditions are listed below: 

GC CONDITIONS: 
Column: 
Program: 

Carrier Gas: 

MS CONDITIONS: 
Instrument : 
scan: 
Ion Source: 
Interface : 

J&W DB5-625, 30m x .32m x 25u 
40C hold 3 min, ramp at 8C/rnin to 
230C , ramp at 3C/min to 250C, 
ramp at 20C/min to 310 C 
Helium 

VG TRIO-1, Lab Base data system 
35-510 amu at ls/scan 
180C 
Capillary 275C 

1 
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TRIANGLE LABORATORIES OF RTP, INC. DATE: October 13, 1992 
CASE NARRATIVE PROJECT =EX: 21899 

Enclosed with the case narrative are the client request for 
analysis sheet and chain of custody, %I 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 quantitation 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 quantitation report header. The raw 
areas and scan numbers found on the quantitation report are from 
the interim report. The response factor ( R F )  is from the contin- 
uing calibration. The ISID is the internal standard identifier. 
Those compounds matched to naphthalene-d8, 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 below the quantitation limit, a code of 'E' or estimated is 
reported. If the target compound is not detected, a code of "D' 

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 

a 

, is reported. 

The laboratory blank SBLK 091892 was found to contain the 
compound naphthalene at a level below the quantitation 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. 

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. 

The original analyses of the field samples were observed to 

Surrogate standard recoveries ranged from 66.0 to 124.8 
percent and are consistent between the samples and laboratory 
blank. 

2 
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TRIANGLE LABORATORIES OF RTP, INC. MTE: October 13, 1992 
C A S E N A R R A T M  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 = 

amount IS = 40 ug 
amount analyte in the ccal = 50 ug 
ccal = continuing calibration 0 IS = internal standard ! 

' DF = dilution factor 

For Triangle Laboratories of RTP, Inc, 

Report Preparation Quality Control 

Selena Armistead 
Report Preparation Chemist 

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

801 Capitola O r l v e  

Durham, NC 27713 

Telephone: (919) 544-5729 

DATA FILE: CK255 SWPLE I O :  RUN 01 

RF FILE: CU24S TLI In: 59-154-11-1 

DATE: 10/13/92 OILN FACTOR: 5 
T L I  PROJ U: 21899 ANALYSIS DATE: i0 /11/92 

1 l,4-Oichlor0ben2ene-d4 

14 Naphthalene-d8 

23 Naphthalene 

27 2-Methylnaphthalene 

28 Acenaphthens-dlO 

32 2-Chloronaphthalene 

37 Acenwhthene 

45 F luorene 

47 Phenanthrene-dlO 

35 ACBnPphthylenR 

4111 

15144 

5732 .a722 
5807 .E195 

9508 
0 .a723 

197 1,4534 

0 .E396 

280 1.0973 

21095 

443 1 

615 14 

878 14 

717 14 

866 28 

0 28 
845 28 

0 28 
945 28 

1080 47 

I S  

IS 
86.80 0 50 

123.78 0 50 

.48 ND 50 

2.85 NO 50 

. 50  ND 50 
S.36 E 50 

I S  

1s 

. -. . 52 PbOtaChlnrOPhae~, 0 .0898 0 47 2.11 NO 50 

54 Anthracene 0 .9499 0 47 .20 NO 50 

56 Fluoranthene 79 1.2261 1256 47 . 6 l  E 50 

! 58 Pyrene 0 1.6592 0 57 .15 NO 50 
61 8enzo(a)anthracene 0 1.3636 0 57 .19 NO 50 

E2 Chrysene 0 1.3014 0 57 . .19 NO 50 

64 Pery lene-d l2 15950 1753 64 I S  
66 Benzo(b) f luoranthene 0 1.2066 0 84 .21 NO 50 

0 64 .18 NO 50 67 Benzo(k)f luoranthene 0 1.3984 
68 Benzo(a)pyrene 0 1.0676 0 64 .23 ND 50 
87 Benzo(e)pyrene 0 1.1106 0 64 .23 NO 50 

88 Pery lone 0 , 9 5 0 2  0 6 4  . 26  NO 55 

69 Indeno(l.2,3-cd)pyrene 0 .E444 0 64 .39 NO 5 0  

71 B e n z o ( g , h i ) p e r y l e m  0 ,7603 0 64 .33 NO 50 

.. - .. ._ .- 
53 Phenanthrene 624 ,9106 1084 4 7 .  6 . 5 0  E ,  50 

57 Chrysane-dl2 15771 1468 57 1s 

70 Oibenz(a,h)anthracene 0 .E837 0 64 .37 ND 50 

.=....5=lllli=:==ll=------IE--=---t----l===================================================:==================== 

S U R R 0 G . A  T E S U M M  A R Y AREA RF SCAN I S I D  WOUNT CODE X RECOVERY 
................................................................................................................ 

74 Terphenyl-dl4 10083 1.0247 1317 S7 124.79 0 124.8 

83 Anthracene-dlO 9001 .a455 1088 47 100.94 0 100.9 

84 Pyrene-dlO 11867 1.4043 1285 57 107.17 D 107.2 

CODES: NO = Not Detected; 0 = Detected;  E = Est imated;  IS = I n t e r n a l  Standard 
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W A N  05 : M 2 5 5  LAB-EASE QUAI4 1 l - l k t - ? 2  1'2:05 

NO. tin1 FOR REV De l ta  Area P.Flags Scan €!ti Name _____-__________________________________----_-----------_---------------------- 
1 100 78 96 0 411070 bb 443 152 1,4-Oichlorobenzene-d4 

3 100 88 99 1 950780 bb 866 164 Acenaphthene-dlO 
4 100 84 99 -1 2109500 bv 1080 188 Phenanthrene-dlO 
5 100 88 98 0 1577100 b v  1468 240 Chrysene-dl2 
6 100 86 96 1 1595000 bv 1753 264 Perylcne-dl2 
7 0 0 0  0 0 0 112 2 - F l u o r ~ h e n o l  
8 0 0 0  0 0 0 132 2-Chlorophenol-d4 

2 97 70 97 -1 1514400 bv 6 1 5  136 Naphthalene-d8 

9 0 0 0  0 0 0 99 Phenol-d5 
1 0 0 0 0  0 0 0 152 1.2-0ichlnrobenzene-d4 
1 1 0 0 0  0 0 0 82 Nitrobenzene-d5 
1 2 0 0 0  0 0 0 185 1,3,5-Trichlorobenzene-d3 
1 3 0 0 0  0 0 0 240 1,4-0ibrom&enzene-d4 
1 4 0 0 0  0 0 0 172 2-Fluorobiphenyl  
1 5 0 0 0  0 0 0 330 2,4,6-Tribromophenol 
16 100 83 97 0 900140 vv 1088 188 Anthracene-dlO 
1 7  100 87 98 0 1186700 bb 1285 212 Pyrene-dlO 
18 100 32 99 0 1008300 bb 1317 244 Terphenyl-dl4 
19  96 55 98 0 573230 bv 618 128 Naphthalene 
20 94 7 1  9 1  1 580690 bb 717 142 2-Methylnaphthalene 

162 2-Chloronaphthalene 2 1 0 0 0  
2 2 0 0 0  

24 54' 22 7 1  -1 27960 vv 945 166 Fluorene 
25 1 3 0  0 0 0 0 266 Pentachloroahenol 

. .  
qq<. 152 Acenaphthylene 

..23 -..~o 0 -..o -0 0. 0 ---154 Acenaphthene -- 
\ q b L k  

_. . 

65 28 84 1 
0 

L 8 O O O  0 
2 9 0 0 0  0 
3 0 0 0 0  0 
3 1 0 0 0  0 
3 2 0 0 0  0 
3 3 0 0 0  0 
3 4 0 0 0  0 
3 5 0 0 0  0 
3 6 0 0 0  0 
3 7 @ 0 0  0 
3 8 0 0 0  0 
3 9 0 0 8  0 

62432 bv 1084 

0 0 
0 0 
0 0 
0 0 

0 
0 

0 
0 
0 0 
0 0 
0 0 
0 0 

178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
202 Pyrene 
228 Eenzo(a)anthracene 
228 Chrysene 
252 8enzo(b)f luoranthene 
252 Eenzo(k)f luoranthene 
252 Benzo(e)pyrene 
252 Eenzn(a)pyrene 
252 Perylene 
276 Indeno( l ,2 ,3-~d)pyrene 
278 Oibenz(a,h)anthracene 
276 8enzo(g,h,i)perylene 





a I 

e 



113 

a 



114 

... 



115 

@ i  

e 



I- 



117 

a TRIANGLE LABORATORIES OF RTP, INC. 

801 C a p i t o l a  D r i v e  
OUrhan.  NC 27713 

Telephone: (919) 544-5729 

DATA FILE: GK256 SAMPLE I O :  RUN E2 
RF FILE: GK245 n r  IO: 59-154-ZA-I 

DATE: 10/13/92 DILN FACTOR: 5 

T L I  PROJ It: 21899 ANALYSIS DATE: 10/11/92 

H E T H H O O  8 2 7 0  Q U A N T I T A T I O N  R E P O R T  
ll===lil==E=1=5===2113111P---------I--I-=================-----------==:========================:================ 

NAME AREA RF SCAN I S I D  AMOUNT, ug CODE QUAN LIMIT 
................................................................................................................ 

1 1,4-Dichloroben~ene-d4 4478 443 1 I S  

14 Naphthalerm-d8 16552 615 14 1s 

27 2-Methylnaphthalene 7807 .e195 717 14 148.38 0 50 

28 Acenaphthene-dlO 10892 866 28 I S  

32 2-Chloronaphthalerm 0 .a723 0 28 .43 ND 50 

35 Acenaphthylene 411 1.4534 ' 845 28 5.29 NO 50 

37 Acenaphthsrm 0 ,8396 0 28 .45 ND 50 
45 Fluorene 476 1.0973 945 28 8.11 E 50 

47 Phenanthrene-dlO 22924 1080 47 1s 
52 PentaChlorOphenol 0 .OB98 0 47 1.94 NO 50 

1084 '-47-- 10: 97 ' E  ---- 50 53 Phenanthrene 
54 Anthracene 0 .9499 0 47 .18 NO. 50 

23 Naphthalene 8197 .e722 818 14 113.55 D 50 

. . . . .. ... l-l.4~.--~sl o6 -. 

56 F luoranthene 124 1.2261 1256 47 .88 E 50 

i 58 Pyrene 0 1.6592 0 57 .12 ND 50 

61  Benzo(a)anthracerm 0 1.3636 0 .  57 .I5 ND 50 

64 Pery lene-d l2 19740 17S3 64 I S  

86 Benzo(b)Cluoranthene 0 1.2066 0 64 .17 ND 50 

57 Chryeene-dl2 19330 1488 57 I S  

62 Chryeene 0 1.3014 0 57 .16 ND 50 

67 Benzo(k) f luoranthene 0 1.3984 0 84 .14 NO 50 

80 Benzo(a)pyrene 0 1.0676 0 64 .19 ND 50 

87 Benzo(e)pyrene 0 1.1108 0 64 .10 ND 50 

88 Pery lsne 0 , 5 5 0 2  0 64 . 2 1  NO 50 

69 Indeno(l.2.3-cd)pyrene 0 .e444 0 64 .31 NO 50 

70 Oibenz(a.h)=nthracene 0 ,6837 0 64 .30 ND 50 
71 Benzo(g.h,i)perylene 0 ,7603 0 64 .27 NO 50 

.2==...1===11=1==111-.--=i--D..=IE---ll-======================================================================== 

S U R R O G A T E  S U M M A R Y  AREA RF SCAN I S 1 0  AMOUNT CODE I RECOVERY 
................................................................................................................ 

74 Terphenyl -d l4  10226 1.0247 1311 57 103.25 0 103.3 

83 Anthracene-dlO SO55 .a455 1088 47 93.44 D 93.4 

84 Pyrene-dlO 11950 1.4043 1285 57 88.05 D 88.0 

CODES: NO N o t  Oetected: 0 I Detected; E I Est imated;  I S  = I n t e r n a l  Standard 
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GUAN 08 : GK256 LAB-SASE QUAN 11-133-92 12:06 

No. M A T  FOR REV D e l t a  Area P.Flags Scan QM Nam? ________________________________________--------------------------------------- 
0 447820 vv 443 152 1,4-Oichlorobenzene-d4 0 - lo: 9, 64 72 96 96 -1 1655200 V V  615 136 Naphthalene-d8 

3 100 84 99 1 1069200 vv 866 164 Acenaphthene-dlO 
4 100 78 99 -1 2292400 b v  1080 188 Phenanthrene-dl0 
5 100 88 98 0 1933000 bv 1468 240 Chrysene-dl2 
6 100 66 96 1 1974000 bv 1753 264 Perylene-dl2 
7 0 0 0  0 0 0 1 1 2  2-Fluorcphenol 
8 0 0 0  0 0 0 132 2-Chlorophenol-d4 
9 0 0 0  0 0 0 99 Phenol-d5 
1 0 0 0 0  0 0 0 152 1,2-Oichlorcbenzene-d4 
1 1 0 0 0  0 0 0 82 Nitrcben:ene-d5 
1 2 0 0 0  0 0 0 185 1,3,5-Trichlor&enzene-d3 
1 3 0 0 0  0 0 0 240 1,4-Oibromcbenzenc-d4 
1 4 0 0 0  0 0 0 172 2-Fluorcbiphenyl  
1 5 0 0 0  0 0 0 330 2,4,6-Tribromcphenol 
1 6  100 72 97 0 905490 vv 1088 188 Anthracene-dlO 
1 7  100 79 98 0 1195000 bv 1285 212 Pyrene-dlO 
18 100 7 s  99 0 1022600 bb 1317 244 Terphenyl-dl4 . 
1 9  94 53 98 0 819660 vv 618 128 Naphthalene 
20 92 67 91 1 760720 bb 717 142 2-Methylnaphthalene 
2 1 0 0 0  0 0 0 162 2-Chloronaphthalene 
22 0 0 0 0 L\\nc .g !s W 152 Acenaphthylene 

...23 - . - . - o - o - - o ~ ~ o  0 - -0--154 Acenaphthene - 
24 62 23 76 -1 47579 vb 945 166 Fluorene 
2 5 0 0 0  0 0 0 266 Pentachlorophenol e'! 65 26 86 1 114480 bb 1084 178 Phenanthrene 

. 

! O O O . O  , I  0 o 178 Anthracene 
LS 0 0 0 0 \I356 -S 1356 -0- 202 Fluoranthene 
2 9 0 0 0  0 0 202 Pyrene 
3 0 0 0 0  0 0 '& .n-\3- fi- 0 228 Benzo(a)anthracene 
3 1 0 0 0  0 
3 2 @ 0 0  0 
3 3 0 0 0  0 
3 4 0 0 0  0 
: 5 0 0 0  C 
3 6 0 0 0  0 
3 7 0 0 0  0 

3 9 0 0 0  0 
38 0 0 0. 0 

0 '" 
0 
0 
0 
0 
0 
0 
0 
0 

0 228 Chrysene 
0 252 Benzo(b)f luoranthene 
0 252 8enzo(k)f luoranthene 
0 2.52 Benzo(e)pyrene 
@ 252 8enzo(a)pyrene 
0 252 Perylene 
0 276 Indeno(l,2,3-cd)pyrene 
0 278 Oibenzia,h)anthracene 
0 276 Benzo(g ,h, i )perylene 
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TRIANGLE LABORATORIES OF RTP, I N C .  

801 Capitol. D r i v e  
Durhw, NC 27713 DATA FILE: GK257 SAMPLE I O :  RUN 83 
Telephone: (919) 544-5729 RF FILE: GK245 T L I  ID: 59-154-31-1 

DATE: 10/13/92 DILN FACTOR: 5 

T L I  PROJ E: 21899 ANALYSIS DATE: 10/11/92 

M E T H H O D  8 2 7 0  P U A N T I T A T I O N  R E P O R T  ................................................................................................................ ................................................................................................................ 
NAME AREA RF SCAN ISIO AMOUNT, ug CODE WAN LIMIT 

................................................................................................................ 
1 1,4-0ichlor0ben~ene-d4 4275 443 1 I S  

14 Naphthalene-d8 16118 615 14 IS 
23 Naphthalene 9936 .a722 618 14 141.311 0 50 

27 2-blsthylnaPhthslene 8089 .E195 717 14 162.01 0 50 

28 Acenaphthene-dl0 10800 866 20 I S  

32 2-Chloronaphthplene 0 .a723 0 28 .43 ND 50 

35 Acenaphthylene 846 1.4534 845 28 10.98 E 50 

37 Acenaphthene 0 ,8398 0 28 .45 ND 50 
45 F luorene 568 1.0973 945 28 9.77 E 50 

47 Phenanthrene-dlO 22140 1081 47 I S  

53 Phenanthrene 1190 .9106 1084 47 11.00 E so 
54 Anthracene 0 .9499 0 47 .19 NO 50 

56 F luoranthene 488 1.2261 12511 47 3.59 E 50 

' 58 Pyrene 0 1.6592 0 57 .12 NO 50 

. . - ._ .... 52 Pentachlorophen~l - -  0 .0098 0 47 2.01 ND 50 -- . .. . - ._ .- . . . - - - 

, 57 Chrysene-dl2 20501 14118 57 IS 

61 Benzo(a)anthracene 0 1.3838 0 .  57 .14 ND so 
62 Chrysene 0 1.3014 0 57 .15 ND 50 
64 Perylene-d12 27804 1755 64 IS 
66 Benzo(b)Tluaranthene 0 1.2088 0 64 .12 NO 50 

67 Benzo(k)Tluaranthene 0 1.3984 0 64 .10 ND 50 

68 Benzo(a)PYrene 0 1.0676 0 64 .13' NO 50 

60 Pery lene 0 .9602 0 64 .15 NO 5 0  

69 Indeno(l,2,3-cd)pyrene 0 ,6444 0 64 .22 NO 50 

70 Oibenz(a.h)anthrpcene 0 .6837 0 64 .21  NO 50 

71 Benzo(9,h: i )pery lene 0 .7603 0 64 .19 ND 50 

87 Eenzo(e)pYrene 0 1.1106 0 6 4  .13 ND 50 

.E=E.==iil=ll=1115==i-I.lll-I1.II-.-----==============================:========================================= 

S U R R O G A T E  S U N N A R Y  AREA RF SCAN ISIO AMOUNT CODE L RECOVERY 
................................................................................................................ 

74 Terphenyl-d14 10472 1.0247 1317 57 99.31 D 99.3 

83 Anthracene-dlo 8200 .a455 1088,  47 87.61 0 87.6 
04 Pyrene-dlD 12249 1.4043 1285 57 84.76 0 04.8 

CODES: ND = N o t  Detected; D = Detected;  E = Estimated; I S  I n t e r n a l  Standard 
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QUAN 08 : G K . 2 5 i  LAB-BASE W A N  11-Oct-92 12:11 

N o .  M A T  FOR REV De l ta  Area F.Flags Scan QM Name ________________________________________--------------------------------------- 'e '. 100 68 95 0 421530 vv 443 1 5 2  1.4-Oichlorcbenzene-d4 
L 100 64 96 -1 1611800 vv 615 136 Naphthalene-d8 
3 100 81 99 1 1060000 bv  866 164 Acenaphthene-dlO 
4 100 78 99 0 2214000 b v  1081 168 Phenanthrene-dl0 
5 100 86 98 -1 2058100 bv  1468 240 Chrysene-dl2 
b 75 63 96 3 2788400 b v  1755 264 Perylene-dl2 
7 0 0 0  0 0' 0 112 2-F luorwheno l  
8 0 0 0  0 0 0 132  2-Chlorophenol-d4 
9 42 32 46 -3 28516 vv 395 99 Phenol-d5 
1 0 0 0 0  0 0 0 1 5 2  1,2-Oichlorcbenzene-d4 
1 1 0 0 0  0 0 0 82 Ni t rdxnzene-dS 
1 2 0 0 0  0 0 0 185 1,3,5-Trichlorobenzene-d3 
1 3 0 0 0  0 0 0 240 1,4-Oibromobenzenr-d4 
1 4 0 0 0  0 0 0 1 7 ?  2-Fluorcbiphenyl  
1 5 0 0 0  0 0 0 330 2,4,6-Tr ibromq~henol 
16 97 70 97 -1 820000 vv 1088 188 Anthracene-dlO 
1 7  100 76 97 0 1224900 bv  1285 212 Pyrene-dlO 
18 100 7 5  99 0 1047200 bv 1317.  244 Terphenyl-dl4 
19  95 54 98 0 993630 vv 618 128 Naphthalene 
20 91 66 9 1  1 808910 bv 717 142 2-Methylnaphthalene 
21 0 0. 0 0 0 0 162 2-C hloronap htha lene 
22 64 22 8 1  0 84576 bv 845 1 5 2  Acenaphthylene 

24 63 24 76 -1 56810 vv 945 166 Fluorene 
0- 0 0 -0 -1554 Acenaphthene . 23- ' -o~ --.. o-.- 

0 0 0  0 '  0 0 266 Pentachlorophenol 
0 118970 vb 1084 178 Phenanthrene 

7 0 0 0  0 0 0 178 Anthracene 
2'8 67 30 85 -1 48752 bb 1256 202 Fluoranthene 
2 9 0 0 0  0 0 0 202 Pyrene 
3 0 0 0 0  0 0 0 228 Benzo(a)anthracene 
3 1 0 0 0  0 0 0 228 Chrysene 
3 2 0 0 0  0 0 0 252 Benzo(b)fluoranthene 
3 3 0 0 0  0 0 0 252 Benzo(k)fluoranthene 
3 4 0 0 0  0 0 0 2 5 2  8enzo(e)pyrene 
3 5 0 0 0  0 0 0 252 &nzz(a)pyr?ne 
3 6 0 0 0  0 0 0 252 Perylene 
3 7 0 0 0  0 0 0 276 Indeno(l,2,3-cd)pyrene 
3 8 0 0 4  0 0 0 278 Oibenz(a,h)anthracene 
3 9 0 0 0  0 0 0 276 Benzo(g,h,i)perylene 

'2 7 1  27 87 
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TRIANGLE LASORATORIES OF RTP, INC. 
801 Capitola Drive 
Ourham. NC 27713 
Telephone: (919) 544-5729 R F  FILE: OK245 TLI IO: 

BLANK 
59-154-4A-F 

DATA FILE: GK254 SAMPLE IO: 

DATE: 10/13/92 59-169-1-3 
TLI PROJ E: 21899 OILN FACTOR: 1 

ANALYSIS DATE: 10/10/92 
M E T H H O O  8 2 7 0  Q U A N T I T A T I O N  R E P O R T  ................................................................................................................ ................................................................................................................ 

NAME AREA RF SCAN ISID AMOUNT, ug CODE W A N  LIMIT 
................................................................................................................ 

1 1,4-Oichloroben~ene-d4 3836 443 1 IS 
14 Naphthalene-d8 15028 615 14 IS 
23 Naphthalene 1522 .a722 618 14 4 . 6 5  E 10 
27 2-Methylnaphthalene 387 .6195 717 14 1.86 E 10 
28 Acenaphthene-dl0 9081 868 28 IS 
32 2-Chloronaphthalene 0 .a723 0 28 .09 NO 10 
35 Acenaphthylene 0 1.4534 0 28 .06 NO 10 
37 Acenaphthene 0 .a396 0 28 .lo ND 10 
45 Fluorene 0 1.0973 0 28 .08 NO 10 
47 Phenanthrene-dlO 19928 1080 47 IS 

0 .0898 0 47 .45 NO 10 52 Pentachlorophenol 

53 Phenanthrene 343 ,9106 1084 47 .76 E 10 
. .. .. . ..- - - .. . -~ 

54 Anthncsne 0 .9499 0 47 .04 NO 10 
56 Fluoranthene 138 1.2261 1256 47 .23 E 10 
57 Chrysene-dl2 20413 1468 57 IS 
58 Pyrene 0 1.6592 0 57 .02 NO 10 
61 Benzo(a)anthrasene 0 1.3636 0 57 .03 NO 10 
62 Chrysene 0 1.3014 0 57 .03 NO 10 
64 Perylene-dl2 22708 1753 64 IS 
66 Benzo(b)flwranthene 0 1.2066 0 64 .03 ND 10 
67 Benzo(k)Cluoranthene 0 1.3984 0 64 .03 NO 10 
68 Benzo(a)pyrene 0 1.0676 0 04 .03 NO 10 
87 Benzo(e)pyrene 0 1.1106 0 64 .03 NO 10 
88 Perylene 0 ,9602 0 64 . 04  NO 10 
69 Indeno(l.2.3-cd)pyrene 0 ,0444 0 64 .OS NO 10 
70 Oibenz(a.h)anthncens 0 .6837 0 64 .05 ND 10 
71 Benzo(g,k.i)perylene 0 .7603 0 64 .05 NO 10 

.I 

................................................................................................................ ................................................................................................................ 
S U R R O G A T E  S U M M A R Y  AREA RF SCAN IS10 AMOUNT CODE X RECOVERY 
................................................................................................................ 

74 Terphenyl-d14 46173 1.0247 1318 57 88.30 0 88.3 
83 Anthracene-dtO 27790 .a455 1089 47 65.97 D 66.0 
84 Pyrene-dlO 51050 1.4043 1286 57 71.23 0 . 7 1 . 2  

CODES: NO = Not Detected; 0 = Detected; E = Estimated; IS = Internal Standard 
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06 : 1 3 7 5 4  CR6-8ASE QUAN 1 1 - k t - 9 2  12:02  

No. HAT FOR REV 0 e l t a  Area P.Flags Scan BM Name ............................................................................... 
1 100 83 97 0 383620 bb 443 152 1,4-Oichlor&enzene-d4 

100 88 98 -1 1502aOO bb 615  136 Naphthalene-d3 
1 968120 bb 866 164 Acenaphthene-dlO 3 100 88 99 

4 100 8 1  99 -1 1992800 bv 1080 188 Phenanthrene-dlO 
5 100 79 98 0 2041300 bv 1468 240 Chrysrne-dl2 
6 100 76 96 ' 1 2276800 bv 1753 264 Perylene-dl2 
7 0 0 0  0 0 0 1 1 2  2-Fluorophenol 

9 0 0 0  0 0 0 99 Phenol-dS 

0: : 

, 8 0 0 0  0 0 0 132 2-Chlorghenol -d4 

1 0 0 0 0  0 0 0 1 5 2  1,2-Oichlorobenzene-d4 
1 1 0 0 0  0 0 0 
1 2 0 0 0  0 0 0 185 1,3,5-Trichlor&enzene-d3 
1 3 0 0 0  0 0 0 240 1,4-Dibrom&enzene-d4 
1 4 0 0 0  0 0 0 1 7 2  2 - F l u o r d i p h e n y l  
1 5 0 0 0  0 0 0 330 2,4,6-Tribromophenol 
16 100 85 96 1 2779000 vv 1089 188 Anthracene-dlO 
17 100 83 98 1 5105000 vv 1286 212 Pyrene-dlO 
18 ,100 81 100 1 4617300 bv 1318 244 Terphenyl-dl4 
19 77 33 90 0 152230 bb 618 128 Naphthalene 
20 56 3 1  66 1 38692 bb 717 142 2-Methylnaphthalene 
2 1  0 0 0 0 0 0 162 2-Chloronaphthalene 
2 2 0 0 0  0 0 0 1 5 2  Acenaphthylene 

82 Nitr&enzene-d5 

..23 .. 0 - 0 -0 -0 0 0 .  -1 54 +cenaphthene ' 

0 166 Fluorene 2 4 0 0 0  0 . ~ " A l -  0 
2 5 0 0 0  0 266 Pen tach lo rgheno l  ' 4a\0gJ+ 178 Phenanthrene 

, 0 0 0  0 o 178 Anthracene 
'8 0 0 0 0 \3s& -4 202 Fluoranthene 
2 9 0 0 0  0 o I O - U ~ L  o 202 Pyrene 
3 0 0 0 0  0 
3 1 0 0 0  0 
32 43 27 42 -1 
3 3 0 0 0  0 
3 4 0 0 0  0 
:j 0 0 0 0 
3 6 0 0 0  0 
3 7 0 0 0  0 

3 9 0 0 0  0 
38 0 0 , 0. 0 

0 
0 

m 
0 
0 
0 
0 
0 
0 
0 

_ -  
228 Benzo(a)anthracene 
228 Chry- =ene 
252 6enzo(b)fluoranthene 
252 Benzo(k)f luoranthene 
252 Benzo(e)pyrene 
?S 2 ~er:zo( a )pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
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TRIhNGLE LABORATORIES OF RTP. INC. * 801 c a p i t p l a  D r i v e  
Durham, NC 27713 

Telephone: (919) 544-5729 

DATA FILE: OK248 SMPLE Io: 98LK OS1892 

RF FILE: OK245 T L I  I D :  N/A 

DATE: 10/13/92 DILN FACTOR: 1 

TLI PROJ a :  21899 ANALYSIS DATE: 10/10/92 

1 1,4-Dichlorobenzene-d4 2884 

14 Naphthalene-d8 10900 

23 Naphthalene 259 .a722 
27 2-Methylnaphthalene 0 .6195 

28 Acenaphthene-dlO 5901 

32 2-Chloronaphthalene 0 .a723 

35 Acenaphthylene 0 1.4534 

37 Acmaphthene 0 .a396 
45 Fluorene 0 1.0973 

47 Phenanthrene-dl0 12373 

52 Pentacnlorophenol 0 .0898 _ _ _ _ .  .. - - 
53 Phenanthrene 0 ,9106- 

54 Anthracene 

56 F luorantheno e 57 Chrysene-dl2 

58 Pyreno 

61 Benzo(a)anthraceno 

62 Chrysene 

64 Pery lene-d l2 

66 Benzo(b)f luoranthene 

67 Benzo(k)f luoranthene 

68 Benzo(a)Pyrene 

67 Benzo(e1pyrene 

68 Pery lene 

69 Indeno(l.2.3-cd)pyrene 

70 Dibenz(a.h)anthracene 

71 Benzo(g.h. i)perylene 

0 ,9499 

0 1.2261 

7687 
0 1.8592 

0 1.3636 

0 1.3014 

801 5 
0 1.2066 

0 1.3984 

0 1.0676 

0 1.1106 

0 . 9 6 0 2  

0 ,8444 
0 ,8837 
0 ,7603 

443 1 IS 
615 14 19 

618 14 1.09 E 10 

0 14 .12 ND 10 

866 28 I S  

0 28 .18 ND 10 

0 28 .09 ND , 10 

0 28 .16 ND 10 

0 28 .12 NO 10 

0 47 .72 NO 10 

0-4 '07 ND -..-lo -- 

1080 47 IS 

0 i 7  

0 47 

1468 57 

0 57 

0 57 

0 57 

1752 64 

0 64 

0 64 

0 64 

0 84 

0 6 4  

0 64 

0 64 

0 64 

.07 ND 

.OS NO 
I S  

.06 NO 

.08 NO 

.08 NO 
IS 

.ll NO 

.10 NO 

.12 ND 

.12 NO 

. 14 !ID 

.21 NO 

.19 NO 

.17 NO 

10 

10 

10 

10 

10 

10 
10 
10 

10 

10 

10 

10 

10 

CODES: ND = Not Detected: 0 = Detected: E = Est imated;  I S  2 I n t e r n a l  Standard 
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UUAN 06 : GK243 LAB-BASE QUAN 11-Oct-92 11:46 

No. H A T  FOR REV Oel ta  Area P.Flags Scan QH Name _____-__________________________________--_------------------------------------ 
’ 100 87 9 8 ’  0 288420 bb 443 1 5 2  1,4-Oichloroben:ene-d4 

100 93 96 -1 1090000 bb 615 136 Naphthalene-d8 
1 590140 bb 866 164 Acenaphthene-dlO 3 100 97 99 

4 100 94 99 -1 1237300 bv* 1080 188 Phenanthrene-dl0 
5 100. 9 1  99 0 768720 bb 1468 240 Chrysene-dl2 
6 100 90 97 0 601520 bb 1 7 5 2  264 Perylene-dl2 
7 0 0 0  0 0 0 1 1 2  2-Fluorophenol 
8 0 0 0  0 0 0 132 2-Chlorophenol-d4 
9 0 0 0  0 0 0 99 Phenol-dS 

0 .  

1 0 0 0 0  0 0 0 1 5 2  1,2-Oichlorcbenzene-d4 
1 1 0 0 0  0 0 0 82 Nitrobenzene-d5 
1 2 0 0 0  0 0 0 ,185 1.3,S-Trichlorcbenzene-d3 
1 3 0 0 0  0 0 0 240 1,4-Oibrom&enzene-d4 
1 4 0 0 0  0 0 0 1 7 2  2 - F l u o r d i p h e n y l  
1 5 0 0 0  0 0 0 330 2,4,6-Tribrornophenol 
16 100 90 96 1 2343700 vb 1089 188 Anthracene-dlO 
1 7  100 92 99 1 2994100 b v  1286 212 Pyrene-dlO 
18 100 88 99 1 2200900 bb 1318 244 Terphenyl-dl4 
19 87 66 73 0 25912 bb 618 128 Naphthalene 
2 0 0 0 0  0 0 0 142 2-Hethylnaphthalene 
2 1 0 0 0  0 0 0 162 2-Chloronaphthalenc 
22 0 0 0 - 0  0 0 1 5 2  Acenaphthylene 
.23 -.o -o--.- 
2 4 0 0 0  0 0 0 166 Fluorene 
2 5 0 0 0  0 0 0 266 Pentachlorophenol 

0 0 @---154-Acenaphthene -- 

0 0 0 178 P.henanthrene 
0 .  0 0 178 FInthracene 

2 8 0 0 0  0 0 0 202 Fluoranthene 
2 9 0 0 0  0 0 0 202 Pyrenc 
3 0 0 0 0  0 0 0 228 Benzo(a)anthracene 
3 1 0 0 0  0 0 0 228 Chrysene 
3 2 0 0 0  0 0 0 252 Benzo(b)fluoranthene 
3 3 0 0 0  0 0 0 252 Benzo(k)f luoranthene 
3 4 0 0 0  0 0 0 252 Benzo(e)pyrene 
3 5 0 0 0  0 0 n 252 Benzo(a)pyrenc 
3 6 0 0 0  0 0 0 252 Pcry lene 
3 7 0 0 0  0 0 0 276 Indeno(l,2,3-cd)pyrene 
3 5 0 0 0  0 0 0 278 Dibenz(a,h)anthracene 
39 0 0 0- 0 0 0 276 Senzo(g,h,i)perylene 

.“6 0 0 0 
i o 0 0  
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TRIANQLE LABORATORIE9 OF RTP, INC. 

801 Capiko la D r i v e  

Durham, NC 27713 

Telephone: (919) 544-5729 

DATA FILE: OK260 SAMPLE I O :  LCS 

RF FILE: OK245 T L I  10: LC9 

T L I  PROJ E :  21899 ANALYSIS DATE: 10/11/92 

DATE: 10/13/9? DILN FACTOR: 1 

M E T H H O O  8 2 7 0  Q U A N T I T A T I O N  R E P O R T  
===1===111=11===2=11I=.---II--==211--IE-=======================--------===:==========:===========:~===========~= 

NAME AREA RF SCAN I 9 1 0  AMOUNT, ug CODE QUAN LIMIT 
................................................................................................................ 

1 1,4-Dichloroben~ene-d4 4339 443 1 13 
14 Naphthalerm-d8 15762 615 14 I 3  
23 Naphthalene 28508 ,8722 818 14 82.95 0 10 

27 2-Methylnaphthalene '22274 .6195 717 14 91.24 D 10 

28 Acenaphthene-dlO 10210 866 28 13 

32 2-Chloronaphthalene 21088 .e723 786 28 94.82 0 10 

35 Acenlphthylene 33410 1.4534 845 28 90.22 0 10 

37 AceMphthene 20039 ,8396 871 28 93.50 .O 10 

45 Fluorene 27387 1.0973 946 28 97.78 n 10 

47 Phenanthrene-dl0 23773 1081 47 IS 
52 Pentachlorophenol 598 .OB98 1054 47 11.20 0 10 

i-6.eg.o .~ ~..  .slo6 .... 47 80;27.0- 10 
. . .. - .. . . ..- 

53 Phenanthrene 

54 Anthracene 48447 .9499 1092 47 8s.et n 10 ' 

56 F luoranthens 81712 1.2261 1257 47 84.69 D 10 

58 Pyrene 63063 1.6592 1289 57 73.48 0 10 

61 Benzo(a)anthracena . 65651 1.3636 1468 57 93.08 0 10 

62 Chrysene 61900 1.3014 1474 57 91.95 0 10 

84 Pery lene-d l2 18410 1753 64 I 9  

66 Benzo(b)Cluor;mthene 54917 1.2066 1672 84 99.00 0 10 

67 Benzo(k)Cluoranthene 56432 1.3984 1678 64 87.68 D i n  
68 Benzo(a)pyrene 49456 1.0676 1741 84 100.~16 D 10 

87 Benzo(e)pyrene 0 i . i t o a  0 64 .Ob NO 10 

88 Pery lene 0 , 9 6 0 2  0 64 .OS ND 10 

89 IndeM(l,2,3-Cd)pYrene 35931 .E444 1980 84 121.15 0 10 

70 Oibenz(a,h)anthracene 39088 ,6837 1989 64 124.22 0 10 

71 8enzo(g, h'. i ) p r y  lens 38314 ,7603 2038 84 109.49 0 10 

; 57 Chryune-d lZ  20891 1489 57 IS 

..I.=D==I=5==TESE===-=l?----1.I.E-------=:===========================================:========================== 

' ~ U R R O G ~ T E  9 u M u ' a R r  - - .  AREA RF SCAN I S I D  AMOUNT CODE I RECOVERY 
, ................................................................................................................ 

84 Pyrene-dlO. . 59516 1.4043 1286 57 82.01 0 82.0 

CODES: NO = Not Oetected; 0 = Detected: E I Estimated; I 9  = I n t e r n a l  Standard 
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1 100 E5 96 0 a; 100 92 97 -1 
3 100 96 99 1 
4 100 92 99 0 
5 85 48 98 0 
6 100 89 96 0 
7 0 0 0  0 
8 0 0 0  0 
9 0 0 0  0 

1 0 0 0 0  0 
1 1 0 0 0  0 
1 2 0 0 0  0 
1 3 0 0 0  0 
1 4 0 0 0  0 
1 5 0 0 0  0 
1 6  80 56 82 0 
17 100 92 98 0 
1 8 0 0 0  0 
19 100 94 96 0 
20 100 88 '90 1 
21 100 95 98 -1 
22 100 94 96 0 

433860 bb 
1576200 bb 
1021000 bb 
2377300 b v  
2069100 bv 
1841000 b v  

0 
0 
0 
0 
0 
0 
0 
0 
0 

58104 vb 
5957600 bv 

0 .  
2850800 bb 
2227400 vb 
2106800 bb 
3347000 vb 

443 
615 
E66 

1081 
1469 
1753 

0 
0 
0 
0 
0 
0 
0 
0 
0 

1089 
1286 

0 
618 
717 
786 
84 5 

152 1,4-Dichlorobenzene-d4 
136 Naphthalenc-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dlO 
240 Chrysene-dlP 
264 Perylene-dl2 
112 2-Fluorophenol 
132  2-Chlorc~henol-d4 

152 1 ,2-Oich lo r r~~nzene-d4 

185 1 .3 ,  S-Trictilorobenzpne-d3 
240 1,4-Oibrom&enzene-d4 
172  2-Fluorcbiphenyl 
330 2,4,6-Tribromophenol 
188 Anthracene-dlO 
212 Pyrene-dl0 
244 Terphenyl-dl4 
128 Naphthalene 
142 2-Methylnaphthalene 
162 2-Chloronaphthalrne 
152 Acenaphthylene 

99 Phenol-dS 

82 N i t rbenzene-d5 

-_ __ 
' -23 -100 86- -88.- 0 -2003900 vb - 871"- 154 Pcenaphthene 

24 100 

28 100 
29 100 
30 100 
31 100 
32 8 1  
33 100 
34 0 
4 2  1@9' 
36 0 
37 100 
38 100 
39 94 

7 -  

93 96 0 
82 98 0 
93 98 0 
94 98 0 
94 99 0 
93 99 0 
80 99 0 
93 99 1 
67 12 1 
91 97 1 

0 0  0 
?2  33 1 

0 0  0 
92 99 2 

92 99 3 
E9 99. 2 

2738700 bb 
59800 bb 

4669000 bv* 
4844700 vv* 
6171200 bv 

6565100 b v  
6190000 vv 
5497700 b v  

6306300 V V  

4945600 bv 
0 J41y 

3593100 bv 
3908600 b v  
3831400 b v  

946 
1054 
1084 
1092 
1257 
1289 
1468 
1474. 
1672 
1678 

0 
1 7 4 1  

0 
1980 
1983 
2036 

166 Fluorene 
266 Pentachlorophenol 
1 7 8  Phenanthrene 
178 Pnthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
252 Benzn(b)fluoranthene 
252 Eenzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Benio(a)pyrene 
252 Perylene 
276 Indrno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g ,h , i )psry lene 



TRIANGLE LA8ORATORIES OF RTP, INC. 

801 Capitola D r i v e  

Durham, NC 27713 

Telephone: (919) 544-S729 

DATA FILE: OK261 SAMPLE ID: LCS OUP 

RF FILE: OK245 T L I  ID: LCS DUP 

DATE: 10/13/92 DlLN FACTOR: 1 

T L I  PROJ 8 :  21899 ANALYSIS DATE: 10/11/92 

1 1,4-Dichlorobenzene-d4 

14 Naphthalene-d8 

23 Naphthalene 

27. 2-Methy 1 naphtha1 en9 
28 AcsnaphtheM-dlO 

32 2-Chloronaphthalene 

35 Acenaphthylene 

37 Acenaphthena 

45 Fluorene 

47 Phenanthrene-dlO 

4841 

18995 

31252 .e722 
23859 .6195 

10737 

22677 .E723 

36342 1.4534 

21672 .E396 

28974 1.0975 

24769 

443 

615 

618 
717 

866 

786 

845 
871 

948 
1081 

i IS 
14 IS 
14 84.34 0 10 

14 90.64 D 10 

28 IS 
28 96.84 0 10 

28 93.15 D 10 

28 96.18 0 10 

28 98.37 D 10 

47 IS 
2006 .OB98 1054 47 38.06 D 10 

.. 52 PentachlorophesI_ - -  - . ...; .___ 
53 Phenanthrene 49045 .9106 86.98 '0 '. 
54 Anthracsne 50752 .9499 1092 47 86.28 D 10 

56 Fluoranthene 85178 1.2261 1257 47 85.85 D 10 

57 Chrypone-d12 21238 1468 57 IS 
66540 1.8592 1289 57 75.53 0 10 

68398 1.3636 1408 57 94.47 D 10 

62 Chryeene 64284 1.3014 1474 57 93.03 0 10 

64 Pery lene-a i2 20585 1753 84 1s 
66 Benzo(b) r luoran theM 61855 1.2086 1672 64 99.82 D 10 

67 Benzo(Y) f luoranthene 63368 1.3984 1878 64 88.06 0 10 

88 Benzo(a)pyrene 55529 1.0876 1741 64 101.07 0 10 

87 Benzo(e1pyrene 0 1.1108 0 84 .03 NO 10 

88 P w y l e n e  0 ,9602 0 6 4  . 0 4  113 10 

89 Indeno(l,2,3-cd)pyrene 40594 .E444 1980 84 122.41 D 10 

70 Dibenz(a,h)anthraceM ' 44366 ,6837 1989 64 128.10 D 10 

71 Benzo(g,h,t)perylene 43150 .?E03 2036 64 110.28 0 10 

9' 1 58 Pyrene 

61 Benio(a)anthracerm 

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

S U R R 0 G A T E 3 U M M . A  R Y AREA RF SCAM ISID AMOUNT CODE X RECOVERY 

84 Pyrene-dlO 61974 1.4043 1286 57 83.12 0 83.1 

CODES: NO = Not Detected; 0 = Detected; E = Est imated;  IS = I n t e r n a l  Standard 
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J 150 
LAB-BASE QUAN 11-02-32 12:2? 

No. M A T  FOR REV De l ta  Area P.Flags Scan QM Name 

' 1 100 85 96 
2 100 93 97 
3 100 96 99 
4 100 92 99 
5 84 47 98 
6 100 89 96 
7 0 0 0  
8 0 0 0  
9 0 0 0  

1 0 0 0 0  
1 1 0 0 0  
1 2 0 0 0  
1 3 0 0 0  
1 4 0 0 0  
1 5 0 0 0  
16 18 5 1  84 
17 100 92 98 
1 8 0 0 0  
19 100 94 96 
20 100 88 90 
2 1  100 95 98 
22 100 94 96 

0 
-1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

-1 
0 

464080 bb 443 
1699500 bb 615 
1073700 hb 866 
2476900 b v  1081 
2123800 bv 1469 
2058500 bv 1753 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

49856 vb 1089 
6197400 bv 1286 

0 0 
3125200 bb 618 
2385900 vb 717 
2267700 bh 786 
3634200 vb 84 5 

152 1,4-Oichlorcbeniene-d4 
136 Naphthalene-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dlO 
240 Chrysene-dl2 
264 Perylene-dl2 
1 1 2  2-Fluorophennl 
152 2-Chlorophenol-d4 

1 5 2  1,2-Oichlnrcbenzene-d4 

185 1,3.5-Trichlorcbenzene-d3 
240 1,4-Oibrorncbenzene-d4 
1 7 2  2-Fluorobiphenyl ' . 

330 2,4,6-Tribrorncphenol 
188 Anthracene-dlO 
212 Pyrene-dlO 
244 Terphenyl-dl4 
128 Naphthalene 
142 2-tiethylnaphthalene 
162 2-Chloronaphthalene 
152 Acenaphthylene 

99 Phenol-d5 

82 Nitrobenzene-d5 

24 100 93 96 0 

28 100 93 99 0 
29 100 93 99 0 
30 100 80 99 0 
31  100 93 99 1 
32 81 67 73 1 
33 100 90 97 1 
3 4 0 0 0  0 
35 100 92 99 1 
3 6 0 0 0  0 
37 100 91 99 2 
38 100 89 99. 2 
39 94 92 99 3 

2897400 bb 
200610 bv 

4904500 bv* 
5075200 vv* 
6517800 bv 

6839800 bv 

6185500 bv 

6654000 V V  

6428400 V V  

6336800 V V  pC 

55i2500 vv 
o J 5  

0 d k P  
4059400 bv 
4436600 bv 
4315000 bv 

946 
1054 
1084 
1092 
1257 
1289 
1468 
1474 
1672 
1678 

0 
1741 

0 
1980 
1989 
2036 

166 Fluorene 
266 Pentachlorophenol 
178 Phenanthrene 
178 Flnthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(a)anthrac&e 
228 Chrysene 
252 Benzo(b)fluoranthene 
252 Eenzo(k)fluoranthene 
252 8enzo(e)pyrene 
252 8enzo(a)pyrcne 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Oibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
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LCS AN0 LC9 DUP RECOVERY REPORT 

PROJECT 8: 21899 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ____________________-------------- 
NAME LCS UG XR LCS OW U t  XR RPO 

..................................................................................................... 
82.95 83.0 84.34 84.3 3 Naphthalene 

2-Hethylnaphthalen 91.24 91.2 90.84 90 .8  1 

2-Chloronaphtnalene 94.62 94.6 38.84 96.8 5 

90.22 90.2 93.15 93.2 6 
93.590 93.5 98.18 96.2 6 

Acenaphthylene 
AcenaDhthenB 
Fluorene 

' Phenanthrene 
Anthracene 
Fluoranthen 
Pyrefm 
genzo(a)anthraeene 
Chrysene 
Benzo(b)fluoranthene 

97.78 97.8 98.37 98.4 1 

86.27 86.3 86.98 87.0 2 

85.81 85.8 86.28 88.3 1 

84.89 84.7 8S.85 85.9 3 

73.48 73.5 73.53 75.5 5 

93.08 93.1 94.47 94.5 3 

-'-'----'-------gl. 95 -__ 92.0- 93.03 93.0 2 
99.00 99.0 99.62 99:8'--- 

Benzo(k)fluoranthene 87.68 87.7 88 .08  88.1 
100.80 100.7 101.07 101.1 1 

xndeno(l.~,3-cd)Pyrene 121.15 121.1 122.41 122.4 2 
124.22 124.2 126.10 126.1 3 

109.49 109.5 110.28 110.3 1 

. .  

1 . .  a\ Benzo(a)pyrene 

Dibenz(a,h)anthracene 
8enzo (9,  h ,I )perylene 

. 

CODES: NO = Not Oetected; 0 I Detected; E 2 Estimated; IS = Internal Standard 



LAB FILE IO: GK245 

COnPOUNO FLAG RF RF %O 
HEAN 50 

IY Naphthalene 0.989 0.872 11.8  
20 2-Nethylnaphthalene , 0.640 0.620 3 . 1  
2 1  2-Chloronaphthalene 0.922 0 . 9 7 2  5.4 
:2 Acenaphthylene 1.544 1.453 5.3 

C 0.904 0.R40 7 . 1  23 AcendPhthene 4 

24 Fluorene 1.194 1.097 8 .1  
2 5  Pentachlorophenol C 0.072 0 .090  -24.2 
2 t .  Phenanthrene 0.952 0.911 4 . 3  
77 Anthracene 0.919 0.950 4.9 
28 FlUOrdnthrne c 1.197 1.226 - 2 . 4  
29 Pyrenc 1.800 1 .659  7.8 
30 Benzo(a)anthracene 1.480 1.364 7 . 9  
3 1  Chrysene 1.449 1.301 1 0 . 2  
32 Benzo(b)f luoranthene 1.279 1.207 5 . 7  
33 Benzo(k)f luoranthene 1.366 1.399 -2 .3 
34 Benzo(e)pyrene 1.200 1.111 7 . 5  
5 5  Benzof.a)pyrene C 1.199 1.066 10.9 
36 Perylene 1.087 0.960 11.L. 

Indeno( l .2 ,3 -cd)pyren~ O.SO9 0.644 20.3 
I ibenz(a,h)anthracene 0.872 0.684 21.5 

0 . 9 5 3  0.760 2 0 . 2  

7 2-Fluorophenol S 1.897 1.30 29.4' 
E! 2-Chlorophenol-d4 S 1.555 1.331 14.4 
Q Phenol-dS S 2.261 1.562 .'.0.3 

1 0  l , :-Dichlord~enzsne-d4 S 0.8?1 0.880 1 . 3 
1.1 Nit,rnhrnzs?ne-d5 S 0.365 0 .290  20.3 '  
12  1 , 3 , 5 - T r i c h l c i r ~ ~ n i e n e - d 3  S 0.341 0.372 - 9 . 0  
J.3 1 , ~ - ~ ~ , ! , ~ , ~ , , ! ~ , ~ ~ n ~ , ~ , ~ ? ~ - - ~ ~ ~ ,  s 0 . 6 5 1  Q.62: - 4  .B 
14 2- F l u o r h i p h m y l  S ' 1.130 1 .143  -1.1 
1 5  2,4.6- T r i b romwheno l  S 0.131 0.181 -38.8.  
16 Anthrac.ene-dlO S '  0.850 0,845 0.6 
1 7  Pyrene-dl0 - s 1.523 1.404 7 . 8  

e 
3 h z o ( g , h , i ) p + r y l e n e  -------_---_------_-____________________-------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

18 Terphenyl-dl4 S 1.005 1.025 -1.9 
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W A N  OB : GK245 

154 
LAB-BASE W A N  I O - e t - 9 2  16:26 

3 100 97 99 
4 100 94 99 
5 94 63 98 
6 100 92 97 
7 100 95 96 
8 100 74 99 
9 l o o  aa 98 

i o  a7 65 a5  
11 100 E? 100 
1 2  100 67 97 
13 100 96 99 
1 4  100 9: 08 

16 100 92 97 
1 7  100 .94 99 
18 1.00 89 99 
19 100 96 97 
20 100 87 89 
2 1  100 75 08 
22 100 95 96 
23 100 84 85 
24 100 94 96 
25 100 90 99 
26 100 95 98 

7 100 95 99 

! i o @  9 5  ?a 
30 100 EO 97 
51 100 94 Y 9  
32 79 66 70 
33 100 92 97 
34 100 94 98 

1 5  100 a3 9a 

Y ,100 94 98 

35 100 93 ?a 
36 io0  94 ?a 
37 100 ?? 98 
38 100 01 97 
39 100 9 1  98 

1 
-1 

0 
0 
0 
1 

-1 
-1 
-1 
-1 

0 
0 

-1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

-1 
-1 
-1 

0 
0 
0 
1 
1 

315390 bb 
1117300 bb 
629500 bb 

1390100 bv*  
1119900 bb 

728220 bv 
528130 bb 
524780 bb 
615740 bv 
346750 bb 

'405710 bb 
519050 bb 
268880 bb 
809100 bb 
14?520 bb 

1465200 vb* 
1965900 bb 
1434500 bb 
1218200 bb 
865300 bb 
686420 bb 

1143700 vb 
660670 bb 
863420 bb 
156100 bv 

1650600 vb* 
2130500 bb 
2322800 bb 
1908900 bv 
1821900 vv 
1098300 bv 
1272900 vv 
1011000 bv 
971790 vv 
E74050 vv 
536550 bv 
622350 vv 
692110 bv 

isa2300 bv*  

444 
616 
866 

1081 
1469 
1754 
279 
413 

463 
517 
564 
6 2 3  
772 
980 

1089 
1286 
1318 

619 
718 
787 
84 5 
871 
946 

1054 
1084 
1092 
1257 
1289 
1468 
1474 
1671 
1677 
1729  
1 7 4 1  
1760 
1 ? 7 ?  

2035 

378 

1989 

152 1,4-Dichlorobenzene-d4 
136 Naphthalene-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dl0 
240 Chrysene-dl2 
264 Perylene-dl2 
112 2- Fluorophenol 
132 2-Chlorophenol-d4 

152 1.2-Dichlor&enzene-d4 

185 1.3,5-Trichlorobenzene-d3 
240 1.4-0ibromcbenzene-d4 
172 ? - F l u o r d i p h e n y l  
330 2,4,6-Tribromophenol 
188 Anthracene-dlO 
212 Pyrene-dlO 
244 Terphenyl-dl4 
128 Naphthalene 
142 2-Methylnaphthalene 
16 2 2-Chloronaphthalene 
152 ecenaphthylene 
154 Acenaphthene 
166 Fluorene 
266 Pentachlorophenol 
178 Phenantnrene 
178 Anthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
252 Benzo(b)f luoranthene 
252 Benzo(k)f luoranthene 
252 Benzo(e)pyrene 
252 t?enzo(a)pyrene 
252 Perylene 
276 !lldano( l,? 3-cd)pyreW 
278 Oibenz(a.h)anthracene 
276 8enzo(g ,h, i  Ipery lene 

99 Phenol-d5 

82 Nitrobenzene-dS 

. 



155 

0 :  

w 
Ln 
9 
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1 51 3501 2.38 1 38 96 818 0.58 
8 58 5 lb  0.39 1 39 91 108 0.11 
9 61 808 0.55 1 40 98 3116 1.18 

IO 61 636 0.13 1 11 99 4000 2.11 
11 63 1'152 1.31 1 11 101 1111 1.43 
12 65 1151 0.18 
I3 61 160 0.11 
I1 68 960 0 ,65  
11 69 11112 31.01 
16 10 100 0 . 2 1  
I t  11 511 0.35 
I8  13 1021 0.69 
19 7I 4160 2.82 
10 1 5  6818 1.61 
21 16 2131 1.65 
12 I 1  59618 10.41 
23 18 I288 2.91 
21 19 1880 1.91 
25 ' 80 2381 1.62 

3568 2.12 ii 761 0.65 
j 8 3  I168 0.19 

19 81 608 0.11 

13 103 '416 0.55 
11 101 '1121 0.91 

63 131 
64 134 
65 135 
66 136 
61 131 
68 111 
69 I11 
10 113 
I1 111 
I? 118 
13 I19 
11 153 
1 5  155 

15 IO5 
16 101. 
11 108 
18 109 
19 110 
50 111 
51 112 
52 116 
53 111 
54 118 
55 112 
56 113 
51 111 
18 125 
59 Ill 
60 128 

1360 
11664 
3161 

184 
36608 
1864 

940 
836 

1296 
810 

1010 

968 
1021 

61581 
5056 

1968 

0.92 1 16 
11.98 I 11 
2.11 1 1 8  
0.33 1 19 
21.83 1 80 

0.61 1 81 

1.95 1 81 
0.51 81 
0.11 1 86 

3.30 1 81 

0.51 1 83 

1 . 3 3  1 87 
0.66 I 88 
0.6P 1 89 
45.83 1 90 
3.13 1 91 

156 
151 
I60 
161 
I65 
16b 
I61 
I68 
114 
111 
I16 
111 
119 
180 
181 
185 

10 85 118 0.56 1 61 129 21218 14.11 1 92 186 
31 86 901 0.61 1 6 2  130 1961 1.33 1 93 181 

611 0.11 1 91 189 851 0.58 1125 111 11456 1.11 
156 0.51 1 95 191 680 0.46 1116 111 I114 '1.18 

I981 1.35 I 96 191 1151 0.18 1111 216 1808 1.23 
832 0.56 1 91 193 1391 0.94 1128 255 52180 35.19 

1151 0.18 1 98 196 1221 . 2.86 1129 156 1811 5.34  
1208 1.50 1 99 191 614 0.11 1130 151 610 0.12 
818 0.58 1100 198 111456 100.00 1131 258 2511  1.10 
818 0.58 1101 I99 10152 1.19 1131 265 810 0.16 

1131 0.81 1102 200 1101 0 . 1 5  1133 113 1680 1.11 
1061 1.10 :IO3 101 1311 0.91 1131 211 4416 2.99 

968 0.66 1101 203 911 0.63 1135 215  l I 3 2 0  16.19 
812 0.55 1105 201 3160 1 . 5 5  1136 116 3196 2.21 

1296 0 . 8 8  1106 205 1196 1.95 1131 211 1128 1.11 
1901 1.29 1101 206 19410 19.91 1138 196 1800 3.26 

108 0.18 1108 201 1180 3.01 1139 291 696 0.11 
110 0.49 1109 208 956 0.65 1140 303 818 0.56 

1181 0.80 1110 111 1160 1.19 1111 315 601 0.41 
1001 0.61 1111 212 680 0.16 !Ill 313 2351 1.60 
668 0.45 )I12 217 ' 6118 1.13 1113 334 1316 0.93 

1180 3.01 1113 218 951 0.65 1111 311 688 0.41 
2100 1.63 1111 211 11136 1 . 5 5  1115 351 808 0.55 

968 0.66 1115 211 1121 1.51 1116 365 1061 1.10 
1984 1.35 :I16 223 I600 1.09 :I11 312 !312 0.89 
688 0.11 1117 211 11108 9 . M  1118 101 596 0.40 

1136 0.11 1118 225 3872 2.63 1119 103 1M 0.50 
3536 1.10 1119 211 1612 3.11 1150 113 1136 3.21 
2992 2.03 1120 228 868 0.59 :I51 I2I 980 0.66 
1311 0.91 1111 229 1110 0.98 1111 141 12116 8.42 
1116 1.10 1122 231 120 0.19 1153 142 80896 54.86 

11152 11.63 1123 211 680 0.16 1151 113 16128 10.91 
1612 3.11 :I21 245 192 0.51 :I55 144 1680 1.14 

. 
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OFTPP TUNE CHECK REPORT 

R a w  Data F i l e :  GK244 

0 T i m e :  15:14 
Date: 10-0ct-92 

n/E ION ABUNDANCE C R I T E R I A  
RELATIVE 
ABUNDANCE TUNE 

5 1  30.0 - 60.0% o f  mass 198 32.47 PASS 
68 Less than 2.0% of mass 69 0.65( 1 . 9 ) 1  PASS 
69 Mass 69 r e l a t i v e  abundance 55.07 PASS 
70 Less then 2 . 0 %  of mass 69 0.27( 0.8)l PASS 

127 40.0 - 60.0% of mads 198 45.83 PASS 
197 Less t h a n  1% of mass 198 0.42 PASS 
198 Base peak. 100% r e l a t i v e  abundance 100.00 PASS 
199 5 - 9% of mass 198 7.29 PASS 
275 10 - 30% of mass 198 1 6 . 4 9  PASS 
365 G r e a t e r  than 1% of mass 198 1.40 PASS 
A41 Present ,  b u t  less then mass 443 8.42 PASS 
442 G r e a t e r  than 40% o f  mass 198 54.66 PASS 
443 1 7  - 23% of mass 442 10.94( 19.9)2 PASS 

. 

_......... ...- 
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INITIAL CALIBRATION CHECK DATE : 09-0ct-92 

T I H E  : 21:45 -______________---------- 

LAB FILE IO: RF20 ZGK231 RF50 =GK230 RF80 =GK232 
RF120zGK233 RF160=GK234 

COMPOUNO 
g r  id,./?- 

FLAG RF RF RF RF RF RF 
20NG SONG 80NG 120NG 160NG MEAN %RSO 

19 Naphthalene 1.060 0.914 1.015 1.098 0.861 0.989 10.1 
20 
21 
22 
23 
24 
25  
26 
27 
28 
29 
30 

2-nethylnaphthalene 
2-Chloronaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Renzo(a)anthracene 

0.722 0.588 0.638 0.712 0.539 0.640 
\. 1.102 0.910 0.527 0.950 0.721 0.922 

1.731 1.463 1.574 1.678 1.275 1.544 
C 1.011 0.840 0.927 0.779 0.763 0.904 
1.279 1.105 1.235 1.319 1.033 1.194 

C 0.054 0.067 0.076 0.090 0.074 0.072 
1.099 0.912 0.94'2 0.987 0.820 0.952 
1.166 0.963 0.996 1.028 0.841 0.999 

C 1.335 1.233 1.241 1.213 0.965 1.198 
2.152 1.670 1.760 1.821 1.599 1.800 
1.697 1.419 1.441 1.552 1.292 1.480 

12.3 
14.7 
11.8 
11.3 
10.1 
18.4 
10.8 
11.7 
11.5 
11.9 
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 1.537 1.066 1.277 10.0 
33 Benzo(k)fluoranthene 1.428 1.273 1.433 1.557 1.143 1.366 11.8 
54 Benzo(e)pyrene 1.264 1.140 1.224 1.317 1.055 1.200 8.7 
5 Benzo(a)pyrene C 1.217 1.117 1.221 1.350 1.089 1.199 8.6 
'prylene 1.157 0.968 1.085 1.211 0.991 1.087 9.1 

i ndeno(l,2,3-cd)pyrene 0.734 0.701 0.758 0.935 0.916 0.809 13.4 
0.809 0.744 0.811 1.022 0.972 0.872 13.7 38 Oibenz(a,h)anthraccne 

39 Benzo(g, h, i jperylene 0.900 0.811 '3.671 1.118 1.066 0.953 13.8 

6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
--_-^-------_-______---------------------------------------------------------- 

7 2-Fluorophenol s 1.748 1.595 ~ . i t ~  2.187 1.792 1.897 13.9 
S 2-Chlorophenol-d4 S 1.549 1.436 1.718 1.706 1.369 1.555 10.1 
9 Phenol-d5 S 2.187 1.967 2.548 2.549 2.056 2.261 12.1 
10 1.2-Oichlorobenzene-d4 S 0.895 0.865 0.975 0.755 0.767 0.891 9.3 

1 2  1,3,5-Trichlor&enzene-d3 S 0.374 0.354 0.356 0.336 0.283 0.341 10.2 
13 1,4-Oibromoben:ens-d4 S 0.640 0.670 0.720 0.691 0.532 0.651 11.1 
14 2-Fluorobiphenyl S 1.264 1.171 1.205 1.118 0.891 1.130 12.7 
1 5  2,4,6-Tribromghenol S 0.103 0.125 0 .152  0.145 0.127 0.131 14.9 
15 Anthracene-dlO S 0.923 0.854 0.874 0.843 0.737 0.850 8.4 
17 Pyrene-dlO S 1.633 1.412 1.578 1.554 1.438 1.523 6 . 2  
18 Terphenyl-dl4 S 1.086 0.976 1.055 1.003 0.907 1.005 7.0 

11 Nitr&eiizene-d5 s 0.511 o.?80 0 . 5 ~ 3  0.454 0.574 0.565 18.6 

. . .... . . - . . 
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D A I L Y  CALIBRATION CHECK DATE : 09-03.-92 

T I H E  : 21:47 ....................... 

LAB FILE I D :  

COHPOUND 

GK230 

FLAG RF RF %D 
HEQN 50 

19 Naphthalene 0.989 0.913 7.7 
20 2-Hethylnaphthalenr 0.640 0.588 8.0 
21 2-Chloronaphthalene ' 0.922 0.010 1 . 3  
22 Acenaphthylene 1.544 1.463 5.2 
23 Acenaphthene c C 0.904 4.840 7 . 1  
24 Fluorene 1.194 1.105 7 .5  
25 Pentachl.oropheno1 C 0.072 0.067 7 . 1  
26  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 Benzo(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)fluoranthene 1.366 1.273 6.9 
34 Renzo(e)pyrene 1.200 1.140 5.0 
35 Benzo(a)pyrene C 1.199 1.116 6.6 
36 Perylene 1.087 0.988 9.0 

Indeno(1,2,3-'cd)pyrene 0.809 0.701 13.3  
l ibenz(a ,  h lanthracene 0.872 0.764 14.7 

5 hzo(g ,h , i )pe ry lene  0.953 0.811 1 5 . 0  

7 2-Fluorcphrnol  s 1.897 1.594 15.9  
8 2-Chlorcphenol-d4 S 1.555 1.436 7.7 

au 
___---_____-_--___-_____________________-------------------- ............................................................ 

9 Phenol-dS S 2.261 1.967 13.0 
10 1,2-Pichlorobrnzene-d4 S 0.891 0.865 3.0 
11 Nitrobenzene-d5 S 0.365 0.250 23.1 
1 2  1.3,5-Ti-ichlorobenzene-d3 S 0.341 0.354 -3.9 
13 1. ,  4-0i.brom&en~.ene-d4 S 0.551 0.670 -3.0 
14 2 - F l u o r d i p h e n y l  S 1.130 1 . 1 7 1  - 3 . 6  

16 Anthracene-dlO S 0.850 0.554 -0.5 

16 Terphenyl-dl4 S 1.005 0.976 3.0 

1 5  2.4. 6-Tribromcphenol S 0.131 0.125 4.3 

1 7  Pyrene-dlO - S 1.523 1.412 7 .3  
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QUAN 08 : GK231 

No. M A T  FOR REV Oelta area P.Flags Scan QM Name 

1100 
100 

3 100 
4 100 
5 96 
6 100 
7 100 
8 100 
9 100 

10 88 
11 100 

13 100 
14 100 
15 100 
16 100 
17 100 
18 100 
19 100 
20 100 
21 100 
22 100 
23 100 
24 100 
25 100 
26 100 

12 100 

86 99 0 
91 95 . -1 
95 98 1 
95 99 -1 
56 98 0 
90 97 0 
94 94 -1 
76 99 0 
90 98 -1 
60 80 -1 
84 59 1 
69 97 0 
9 2  98 0 
72 ?8 0 
77 95 0 
93 98 0 
93 98 0 
89 59 0 
96 97 0 
87 88 1 
79 98 -1 
96 17 0 
86 86 0 
93 96 -1 
90 92 1 
96 90 1 

.27 100 97 99 0 
' 100 95 99 0 @ 1100 96 99 0 

2U 100 74 91 0 
31 100 94 98 0 
32 80 62 66 0 
33 100 E8 91 0 
34 100 9 1  03 0 
35 100 E9 50 0 
1.6 100 9 1  92 0 
37 99 7 5  84  0 
:E 7 9  76 83 U 
39 95 78 85 -1 

218350 bb 
849180 bb 
426240 bb 
850880 bv 
571040 bb 
445220 bb 
190880 bb 
169060 bb 
238780 bb 
97728 bb 

b132130 bb 
158590 bb 

6,9888 bb 
269420 bb 

21880 bb 
392650 vb* 
466140 bb 
310140 bb 
449980 bb 
306580 bb 
234800 bb 
368830 bb 
215460 bb 
272620 bb 

22920 bb 
467420 bv*  
495940 vb 
568060 bb 
614290 bb 
484540 bv 
443260 vb 
301910 bv 
317810 vb 
251440 bv 
270800 vv 
257590 vv 
lf.331@ hv 
150120 vv 
200360 bv 

443 
615 
866 

1080 
1468 
1752 
278 
413 
397 
462 
517 
563 
623 
772 
980 

1088 
1285 
1317 
618 
717 
786 
845 
871 
94 5 

1054 
1084 
1091 
1256 
1288 
1467 
1472 
1670 
1676 
1728 
1739 
1758 
1977 
1986 
2031 

152 1.4-Oichlorcbenzene-d4 
136 Naphthalene-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dlO 
740 Chrysene-dl2 
264 Pery lene-d l2 
112 2 - F l u o r c ~ h e n o l  
132 2-Chlorc~henol-d4 

152 1.2-Oichlordenzene-d4 

185 1.3.5-Trichlor&enzene-d3 
240 1.4-0ibrombenzene-d4 
172 2 - F l u o r d i p h e n y l  
330 2,4,6-Tr ibromghenol 
188 Anthracene-dl0 
212 Pyrene-dlO 
244 Terphenyl-dl4 
178 Naphthalene 
14 2 2-Met hy l naph t  halene 
162 2-Chloronaphthalene 
152 Acenapht hy l ene  
154 ncenaphthene 
166 Fluorene 
266 P e n t a c h l o r g h e n o l  
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
252 Genzo(b)fluoranthene 
252 Benzo(k)f luoranthene 
252 Benzo(e)pyrene 
252 8enzo(a)pyrene 
252 Perylene 
276 Indrno( 1.7.3-cd)pyrene 
278 Oibenz(a,h)anthracene 
276 Benzo(g,h, i)perylene 

99 Phenol-d5 

82 Nitrobenzene-d5 

. 

.. ...... ... . 
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PUAN OB : GK230 

No. HAT FOR REV Oelta ___-____________________  

3 100 
4 100 
5 89 
6 100 
7 100 
8 93 
9 100 

10 84 
11 66 
12 86 
13 100 
14 94 
15 7 2  
16 100 
17 100 
1s 100 
19 100 
20 100 
21 100 
22 100 
23 100 
24 100 
25 100 
26 100 

87 ' 99 0 
90 95 0 

93 99 0 
44 98 0 
86 97 0 
95 96 0 
7 5  99 - 2  

63 8 1  1 
85 99 -6 
78 ?7  -2  
94 loo  0 
92 ?R -3 
78 99 5 
9 1  98 0 
92 99 0 
85 98 0 
96 98 0 
88 90 0 
79 98 0 
95 98 0 
87 88 0 
93 96 0 
88 99 0 
94 98 0 

95 99 . o  

84 9a -1 

0 
0 ;; ii 0 

5u 100 78 99 0 
3 1  100 92 99 0 
32 87 67 72 0 
33 100 89 9s 0 
34 100 90 96 0 
3 5  100 90 97 0 
36 100 90 97 0 
37 100 8 5  9 A  0 
38 100 83 9: 0 
39 100 84 94 0 

5 5 f O O J - 0  
LAB-BASE QUAN 

Area P.Flags Scan 

163 
09-Ckt-92 21:52 

PH Name 

263920 bb 
1019200 bb 

525660 bb 
1206300 bv*  
969410 bb 
692730 bb 
526020 hb 
473710 bb 
648800 b v  
285250 bb 

*357000 bb 
451180 bb 
22,1070 bb 
769320 bb 
82112 bb 

1288100 vb 
1711400 bb 
1182100 bb 
1163700 bb 
749490 bb 
597900 bb 
961260 vb 
551810 bb 
726160 bb 
101310 bb 

1374800 b v *  
1451600 vb* 
1858900 bb 
2023500 bb 
1718800 bv  
3696800 vv 
1088900 bv  
1102100 vv 
987510 bv  
966750 vv 
855880 vv 
607180 bv 

701990 b v  
653840 v v  

443 
616 
866 

1081 
1469 
1753 
279 
413 
398 
463 
517 
564 
b23 
7 7 2  
980 

1089 
1286 
1318 
619 
717 
787 
84 5 
871 
946 

1054 
1084 
1092 
1257 
1289 
1468 
1473 
1671 
1677 
1729 
1740 
1759 
1978 
1087 
2033 

152 1.4-Dichlorcbenzene-d4 
136 Naphthalene-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dl0 
240 Chrysene-dl2 
264 Perylene-dl2 
112 2-Fluorophenol 
132 2-Chlorophenol-d4 

152 1,2-0ichlorobenzene-d4 

185  1.3.5-1richlorcbenzene-d3 
240 1,4-Oibrosobenzene-d4 
172 2 - F l u o r d i p h e n y l  
330 2,4,b-Tribromophenol 
188 Anth racene-dl0 
212 Pyrene-dlO 
244 Terphenyl-dl4 
128 Naphthalene 
142 2-Methylnaphthalene 
162 2-Chloronaphthalenr 
152 Acenaphthylene 
154 Acenaphthene 
166 Fluorene 
266 Pentachlorophenol 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
202 Pyrenr 
228 Benzo(a)anthracene 
228 Chrysene 
252 Benzo(b)f luoranthene 
252 Benzo(k)f luoranthene 
252 Benzo(e)pyrene 
2 5 2  8enzo(a)pyrene 
252 Perylene 
276 Indano( 1,2,3-cdhyrene 
278 Dibenz(a, h)anthracene 
276 Benzo(g, h, i ) p e r y l e n e  

99 Phenol-d5 

82 Nitrobenzene-d5 

. 

, . . . .. . . .. . - . . 
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QUAN OB : GK232 

No. HAT FOR REV De l ta  

3 100 
4 100 
5 80 
6 100 
7 100 
8 100 
9 100 

10 87 
11 100 
12 100 
13 100 
14 100 
15 100 
16 100 
17 100 
18 1.00 
19 100 
20 100 
21 100 
22 100 
23 100 
24 100 
25 100 
26 100 

j 100 
36 100 
31 100 
32 82 
33 100 
34 100 
35 100 
36 100 
37 100 
38 100 
39 100 

85.100 
91  9 6 .  
95 98 
94 99 
53 96 
86 92 
95 96 
76 98 
81  99 
65 84 
87 99 
67 98 
93 98 
90 98 
76 97 
89 96 
87 94 
84 96 
96 98 
88 90 
84 97 
95 97 
86 87 
92 95 
84 97 
94 98 
95 98 
93 97 
93 97 
80 98 
92 97 
63 68 
87 94 
90 94 
90 95 
92 95 
9 2  95 
87 94 
91 94 

----- 
0 

-1 
1 

-1 
1 
0 

-1 
0 
0 
0 

0 
1 
0 
0 
0 
1 
.L 
0 
0 
0 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

16 5 4 

21:52 LAB-BASE QUAN 09-0ct-92 

Area P.Flags 

158210 bb 
641670 bb 
332930 bb 
798490 bv*  
603510 bb 
374070 bb 
683850 bb 
543470 bb 
806190 b v  
308570 bb 

'543410 bb 
457280 bb 
227950 bb 
802240 bb 
101480 bb 

1427700 vb 
1905200 bb 
1272800 bb 
1302700 bb 
818160 bb 
617520 bb 

1047800 vb 
617300 bb 
822300 bb 
121570 bv 

1504600 bv 
1591200 vb* 
1981900 bb 
2123800 bb 
1738700 bv 
1767800 vv 
1031900 bv 
1071700 vv 
915930 b v  
913410 vv 
811850 vv 
566930 bv 
606550 vv 
651920 bv 

Scan 

443 
615 
866 

1080 
1469 
1753 
278 
413 
398 
463 
517 
563 
623 
772 
980 

1089 
1286 
1318 

618 
717 
786 
845 
871 
946 

1054 
1084 

_----- 

1092 
1257 
1289 
1468 
1473 
1671 
1677 
1729 
1740 
1759 
1975 
1987 
2033 

Qn Name 

152 1.4-Dichlorobenzene-d4 
136 Naphthalene-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dl0 
240 Chrysene-dl2 
264 Perylene-dl2 
1 1 2  2-Fluorophenol 
132 2-Chlorq~henol-d4 

152 1.2-Dichlorobenzene-d4 

185 1,3,5-lrichlorobenzene-d3 
240 1,4-Oibron1obenzene-d4 
1 7 2  2-Fluorobiphenyl  
330 2,4,6-Tr ibromq~henol 
188 Rnth racene-dl0 
212 Pyi-ene-dlO 
244 Terphenyl-dl4 
128 Naphthalene 
1 4 2  2-Hethylnaphthalene 
162 2-Chloronaphthalene 
152 Rcenaphthylene 
154 Acenaphthene 
166 Fluorene 
266 Pentachlorophenol 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
252 Benzo(b)f luoranthene 
252 Benzo(k)f luoranthene 
252 8enzo(e)pyrene 
252 Genzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd!pyrene 
278 Oihenz(a,h)anthraccne 
276 Eenzo(g,h, i)perylene 

99 Phenol-d5 

82 Nitrobenzene-d5 

. 
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QUAN OB : GK233 

No. HAT FOR REV De l ta  -----_______________ 0 ; l o o  84 100 0 - 100 91 96. -1 
3 100 94 9 8 ’  1 
4 100 92 98 0 
5 76 35 95 1 
6 100 88 96 0 
7 100 94 96 -1 
8 100 74 99 0 
9 100 83 99 0 

10 87 65 84 0 
11 100 87 99 1 
12  100 64 98 0 
13 100 9 2  98 0 
14 100 90 98 0 
15 100 76 98 0 
16 100 89 97 0 
1 7  100 91 99 0 
18 100 83 06 -1 
19 100 95 98 0 
20 100 88 91 1 
2 1  100 82 97 -1 
22 100 94 97 . 0 
23 100 86 88 0 
24 100 91 94 0 
25 100 83 97 0 
26 100 

100 
100 
100 

30 98 
3 1  100 
32 81 
33 100 
34 100 
35 100 
36 100 
37 100 
38 100 
39 100 

93 
94 
92 
92 
7 2  
90 
62 
86 
87 
89 
90 
R 7 
86 
88 

98 
99 
97 
97 
97 
96 
68 
73 
03 
5s 
94 
? t 
95 
95 

0 
0 
0 

-1 
-1 

0 
0 
0 
0 
0 
0 
1 
0 
1 

167 

0 9 - e t - 7 2  21: 52 
55TDI7 -0  $! l o ~ ~ J ’ ~  

LAB-BASE QUAN 

Area P.Flags 

140670 bb 
577580 bb 
332800 bb 
806400 bv*  
563010 bb 
415780 bb 
922860 b v  

. 719960 bb 
1075800 bv 
402900 bb 

‘751680 bb 
585090 bb 
29.1690 bb 

1116200 bb 
145200 bb 

2060200 vb 
2623900 bb 
1694700 bb 
1903100 bb 
1232900 vb 
948340 bb 

1675000 vb 
977570 bb 

1316800 bb 
218620 hv 

2387600 bv*  
2486800 rb  
2935400 bv 
3075900 bb 
2621100 bv 
2570900 vv 

1941900 vv 
1643000 bv 
1663700 vv 
1510500 vv 

1667800 b v  

116C.ROCI bu 
1274800 vv 
1394000 bv 

scan 

443 
615 
866 

1081 
1470 
1754 
278 
413 
398 
463 
517 
563 
623 
772 
980 

1089 
1287 
1318 
618 
717 
786 
84 5 
871 
946 

1054 
1084 
1092 
1257  
1239 
1468 
1474 
1672 
1678 
1730 
1741 
1760 
1980 
1988 
2035 

4M Name 

152 1,4-Oichlorc&enzene-d4 
136 Naphthalene-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dlO 
240 Chrysene-dl2 
264 Perylene-dl2 
112 2-F luo rqheno l  
132 2-Chlorophenol-d4 

152 1,2-Oichlorcbenzene-d4 

185 1,3.5-lrichlor&enzene-d3 
240 1,4-Oibromobenzene-d4 
1 7  2 2- Fluorobipheny 1 
330 2.4,6-Tribromophenol 
188 Anthracene-dl0 
212 Pyrene-dlO 
244 Terphenyl-dl4 
128 Naphthalene 
142 2-Hethylnaphthalene 
162 2-Chloronaphthalene 
1 5 2  Acenaphthylene 
154 Acenaphthene 
166 Fluorene 
266 Pentachlorophenol 
178 Phenanthrene 
178. Anthracene 
?02 Fluoranthene 
202 Pyrene 
228 8enzo(a)anthracene 
228 Chrysene 
252 Renzo(b)f luoranthene 
252 Benzo(K)f luoranthene 
252 Benzo(e)pyrene 
252 Renzo(a)pyrene 
252 Perylene 
?76 Indeno(l ,213-~-.d)Fyrr?n,I .  
278 Oibenz(a.h)anthracene 
276 Benzo(g.h, i)perylene 

99 Phenol-d5 

R2 Nitrobenzene-d5 

. 



168 

I 1  L. I i  



QUAN OB : GK234 

No. n A T  FOR REV De l ta  

169 

-_ ---- 
100 85 99 0 

‘-‘ lOO 92 97 I 0 
3 100 v4 98 0 
A 100 92 98 0 
5 7 1  29 94 1 
6 100 88 96 0 
7 100 95 96 -1 
8 100 7 1  99 0 
9 100 86 99 0 

10 91 70 87 0 
11 100 85 99 1 
12  96 67 98 0 
13 100 93 59 0 
14 100 00 98 0 
15 100 77 98 0 
16 100 90 97 0 
17 100 91  99 0 
18 100 83 97 -1 
19 100 96 98 0 
20 100 88 90 0 
21 100 79 97 0 
22 100 94 97 0 
23 100 87 89 0 
24 100 91  95 0 
25 100 83 98 0 
26 100 94 98 0 

1100 
30 99 
31 100 
32 8 1  
33 100 
34 100 
35 100 
36 100 
37 l@O 
53 97 
39 83 

94 
92 
91 
74 
90 
62 
87 
87 
89 
99 
90 
35 
89 

99 0 
97 0 
96 0 
97 -1 
97 0 
68 0 
P4 1 
74 1 
96 1 
95 1 
97 2 
95 2 
97 4 . 

55-r7p(c ,O Ir17Y 
LAB-BASE QURN 5‘ ” 00-02-92 21: 52 

Area P.Flags -_-----__-------- 
175470-bb 
716690 bb 
446330 bb 

1083200 bv*  
674960 bb 
629800 bb 

1257700 bb 
960580 bb 

1443300 bv 
538150 bb 

1072400 bb 
812370 bb 
333470 bb 

1589900 bb 
226930 bb 

3191600 vb 
3882300 b v  
2447800 bb 
2466800 bb 
1545300 vb 
1286500 bb 
2275800 vb 
1361400 bb 
1844700 bb 

321540 b v  
3552300 bv*  
3645600 vv 
4181300 bb 
4316000 vv 
3486700 bv 
3520500 vv 
2685800 b v  
2878200 vv 
2656800 bv 
2743300 vv 
2477200 vv 
2307100 bv 
2448900 b v  
2686600 bv 

Scan 

443 
616 
866 

1081 
1470 
1754 

278 
413 
398 
463 
518 
564 
623 
772 
980 

1089 
1287 
1318 
619 
717 
787 
845 
871 
946 
1054 
1084 
1092 
1257 
1290 
1468 
1474 
1672 
1679 
1 7 3 1  
1742 
1761 
1981 
1990 
2038 

en Name ________________---------------- 
152 1,4-0ichlorobenzene-d4 
136 Naphthalene-d8 
164 Acenaphthene-dlO 
188 Phenanthrene-dlO 
240 Chrysene-dl2 
264 Perylene-dl2 
112 2-Fluorophenol 
132 2-Chlorophenol-d4 

152 1.2-Dichlorcbenzene-d4 

185 1,3,5-lrichlorc4enzene-d3 
240 l,d-Dibromobenzeiie-d4 
172 2- Fluorobipheny 1 
330 2,4,6-Tribrorncphenol 
188 Anthracene-dlO 
212 Pyrene-dlO 
244 Terphenyl-dl4 
128 Naphthalene 
142 ?-Methylnaphthalene 
162 2-Chloronaphthalene 
152 Acenaphthylene 
154 Acenaphthene 
166 Fluorene 
266 Pentachlorophenol 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(a)anthracene 
229 Chrysene 
252 Benzo(b)fluoranthcne 
252 Renzo(k)f luoranthene 
252 Benzo(e)pyrene 
252 knzo(a)pyrene 
?:2 Pery len r  

278 Dibenz(a,h)anthracene 
276 Benzo(g, h. i )perylene 

99 Phenol-d5 

82 Nitrobenzene-d5 

276. Itldi.no( 1 ,?‘,3-sd)l:Y=fl!? 

.... . 
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61229 162 (9.350) 512960 

PI1 5455 hbr Int  Rd In1 :Pkt ku hbr Int Re1 Int 1Pkl #ass 4bs Int  Re1 Int  :Pkl bra Ab$ Int Re1 lnt :Pkl  ksr Wr I n t  Re1 Int 

e ';; 1314 0.24 1 15 96 20M 0.37 1109 111 1968 0.36 1163 201 11680 2.84 1211 265 3160 0.68 
2 39 9984 l .8r 1 56 91 984 0.18 1110 IS2 I680 0.30 1164 208 4016 0.73 1218 266 1568 0.28 
3 40 960 0.11 1 51 98 14592 2.64 1111 I53 2544 0.46 1161 209 1968 0.36 1219 268 640 0.12  
4 41 1424 0.26 1 58 99 I4528 2.63 1112 154 2128 0.38 1166 210 1112 0.31 1220 271 668 0.12 
1 43 1112 0.21 1 19 100 1888 0.34 1113 I51 4928 0.89 1161 211 1144 1.10 1221 212 720 0.13 
6 44 1616 1.38 1 60 101 10112 1.83 1114 156 8192 1.48 :I68 212 1144 0.32 1222 213  6848 1.24 
7 41  832 0.15 1 61 IO2 1120 0.20 1111 I51 1952 0.35 1169 213 684 0.12 1223 214 18432 3.33 
8 49 908 0.16 1 62 103 3488 0.63 1116 I58 1824 0.33 1110 214 756 0.14 1224 271 98304 17.18 
9 10 44032 1.96 : 63 104 6400 1.16 1111 159 1152 0.21 1111 215 1296 0.23 1221 216 I3056 2.36 

I O  51 221184 (0.00 1 64 IO5 ' 5824 1.05 1118 160 2116 0.41 1172 216 2132 0.44 1226 211 6912 1.25 
I1 12 I2136 2.30 1 65 106 I984 0.36 1119 161 4800 0.81 1173 211 24832 4.49 1221 218 1632 0.30 
12 53 1232 0.22 1 66 IO1 74848 14.26 ; I 2 0  162 1312 0.24 1114 218 4048 0.13 1228 283 1232 0 . 2 2  
13 14 156 0.14 1 61 108 12928 2.34 1121 I64 832 0.15 1115 219 124 0.13 1229 284 900 0.16 
I4 15 2100 0.43 1 68 I09 2104 0.42 1122 I65 2912 0.13 1116 220 132  0.13 :230 285 I144 0.32 
I5 16 8216 1.49 1 69 110 I56612 2 8 . 3 3  1123 I66 3136 0.11 1111 2 2 1  41128  1.15 1231 292 616 0.12 
I6 51 I9456 3.52 1 10 111 21248 3.84 1124 I67 18432 3.33 :I18 222 1936 1.44 1232 293 2116 0.39 
I1 18 1248 0.23 1 11 112 2916 0.54 1121 I68 1488 1.31 1119 223 6120 1.22 1231 294 656 0 . 1 2  
18 59 104 0.13 1 7 2  I13 1112, 0.31 1126 169 1812 0.34 1180 224 60416 10.93 1134 296 18176. 3.29 
I9 60 612 0.12 1 13 115 132 0.13 1121 I10 920 0.11 1181 225 14120 2.66 1231 291 2168 0.50 
20 61 3136 0 . 5 1  1 14 116 1568 0.65 1128 111 992 0.18 ;I82 226 2048 0.31 1236 303 3012 0.56 
21 62 3136 0.64 1 11 111 33280 6.02 1129 112 I504 0 . 2 1  1183 227 11408 3.11 1231 304 956 0.11 
22 63 10160 1.91 1 16 118 3568 0.65 1130 173 2160 0.39 1184 228 3008 0.51 1238 311 1408 0.25 
23 64 1808 0.33 I 11 119 900 0.16 1131 114 3160 0.68 1185 229 5248 0.95 1239 315 2336 0.12 
24 65 1160 1.33 1 I8 120 I568 0.28 1132 I15 1936 1.44 1186 230 I248 0.23 1240 316 1776 0.32 
25 66 944 0.17 1 19 121 620 0.11 1133 I16 2120 0.19 1181 231 2656 0.48 1241 321 901 0.16 
26 61 952 0.11 1 80 122 3552 0.64 1134 I17 3168 0.65 1188 232 1216 0.22 1212 323 9408 1.10 

68 
3840 0.69 1 81 123 6016 1.09 1135 118 I296 0.23 1189 233 940 0.11 1243 324 1821 0.33 

69 294912 53.33 1 82 124 2136 0.49 1136 119 12992 2.35 1190 234 1584 0.29 1244 321 1172 0 . 2 7  
2 Y  ' 10 2496 0.45 1 83 121 2896 0.12 1137 180 I0816 1.96 1191 235 2000 0.36 1241 328 810 0.11 
30 11 1108 0.25 1 84 126 868 0.16 1138 181 5218 0.95 ' 1192 236 1552 0.28 1246 332 140 0.15 
31 12 814 0 . 1 5  1 81 121 213952 15.93 1139 182 IO88 0.20 1193 231 2000 0.36 :241 333 896 0.16 
32  13 2128 0 . 3 8  I 86 128 19456 3.52 1140 183 168 0.14 1194 239 940 0.11 1248 131 5140 0.98 
33 I4 21504 3.89 1 81 129 80896 14.63 1141 184 I280 0.23 1195 240 848 0.15 1249 335 1488 0 . 2 1  
34 1 5  39168 1.08 1 88 I10 1680 1.39 1142 181 6656 . 1.20 1196 241 1216 0.22 :250 341 992 0.18 
35 16 11312 2.41 : 89 131 2256 0.41 1143 186 66560 12.04 :I91 242 3200 0.58 1211 516 1316 0.21 
36 11 323584 19.52 I 90 132 1840 0.33 1 1 4 4  I81 18688 3.38 1198 213 3088 0.56 1252 352 ?IO4 0.49 
3 1  I8 21112  !.B3 { ?I 133 816  0.16 1115 188 2128 0.38 1199 214 43520 1.81 1253 313 I936 0.31 
38 79 13568 2.15 1 92 134 2141 0.46 1146 189 2880 0.12 1200 245 6144 1.11 1251 354 2832 0.51 
39 80 1 5 O W  2.36 1 93 135 6400 1.16 1141 191 1168 0.28 1201 246 6464 1.17 ; 2 5 5  355 616 0.11 
10 81 I8688 3.38 - 1  91 I36 2800 0.51 1148 192 4800 0 . 8 1  1202 211 1536 0.28 1216 365 1808 1.11 
41 82 5696 1.03 1 95 131 3412 0.63 1149 193 5248 0.95 1203 218 100 0.13 1251 366 1360 0 . 2 1  
12 83 6656 1.20 1 96 138 1024 0.19 1150 194 I408 0.25 1204 249 1680 0.30 :258 311 680 0.12 
13 84 I581 ' 0.29 : 91 I39 620 0.11 1111 191' IO16 0.18 1205 251 600 0.11 1259 372 1544 0.82 
44 85, 3511 0.64 1 98 140 1316 0.25 1152 196 16384 2.96 1206 252 692 0.13 1260 313 1360 0.25 
15 86 1224 0.16 1 99 141 8064 1.46 1153 191 2120 0.49 1201 253 932 0.11 1261 383 1120 0 . 2 0  
46 81 2880 0.12 1100 142  3816 0.10 1154 198 552960 100.00 :208 254 1168 0.21 1262 390 632 0.11 
11 88 1392 0 . 2 5  1101 143 2120 0.49 1155 199 38656 6.99 1209 255 222208 40.19 1?63 402 1112 0.31 
48 89 980 0.18 1102 144 180 0.14 1156 200 1288 0.78 1210 256 30120 1.56 1261 403 2416 0.44 
19 90 632 0.11 1103 115 952 0.11 1151 201 5376 0.97 :211 151 3152 0.57 1265 404 816 0.11 
50 91 4608 0.83 1104 I46 1 5 5 2  0 . 2 8  1158 202 860 0.16 1212 258 9216 1.61 1266 421  2096 0.38 
51 92 4861 0.88 1105 111 4800 0 . 8 1  1159 203 3012 0.56 1213 259 2116 0.39 1?61 422 1192 0.32 
12 93 22212  4.03 1106 118 1152 1.11 1160 204 15104 2.13 1214 260 688 0.12 1268 423 11488 2.80 
53 91 2212  0.11 1101 149 2000 0.36 1161 205 21392 4.91 1215 161 868 0.16 1269 124 3008 0.54 
54 95 1344 0 . 2 4  1108 110 684 0.12 1162 206 114688 20.14 1216 264 1120 0.20 1210 141 36864 6.61 

. .. .. 



172 . . .  

61229 162 (9.310) W P b Q  

P k I  llau Ws Int  kl In t  :PkI  .&st Abs I n t  Re1 lat l P k l  bass Abs In t  Re1 Int : P k I  H a s  hi8 Int R e i  Int : P H  kau Ahs Int  Re1 Int  

e .i;l 21J808 44.81 llJ1 443 11872 8.66 : 2 J 3  411 1120 0.93  1111 411 896 0 . 1 6  : 

c 

0 ;  

. 

. .. .. . 
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OFTPP TUNE CHECK REPORT 

R a w  Data File: GK229 
Date: 09-0ct-92 

'i 
lime: 

n/E ION ABUNDRNCE CRITERIA 

15:Ol 

RELATIVE 
ABUNDANCE TUNE 

51 30.0 - 60.0% of mass 198 40.00 PASS 

69 tiass 69 r e l a t i v e  abundance 53.33 PASS 

127  40.0 - 60.0% of mass 198 45.93 PASS 
197 Less than 1% of mass 198 0.49 PASS 
198 Base peak, 100% re la f ive  abundance 100.00 PASS 

275 10 - 30% of mass 198 17.78 PASS 
365 Greater than 1% of mass 198 1.41 PASS 

442 Greater than 40% of mass 198 44.91 PASS 

68 Less than 2.0% of mass 69 0.69( 1.311 PASS 

70 Less then 2.0% of mass 69 0.45( 0.8)l PASS 

199 5 - 9% of mass 198 ' 6.99 PASS 

441 Present, but less then mass 443 6.67 PRSS 

443 17 - 23% of mass 442 8.66( 19.3)2 PASS 

. 



e 

a ,  

, 

. .  ..... 
* . .  
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. . . . . . .  
. : : !. INSTFiUMENTAL ANALYSIS ,WBRATlON DATA . . .  ,. .. ..... ._- . .......... _ _  

..TOTAL HYDROCARBONS . . . . . . .  _... 

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

..... 
LOCATION-;/. L a u 1'1, IM D 

- 
PIAM F d * k -  /vMk .. 
DATE 44-e, 9 - 1 - f ~  OPERATOR 7-k 
HCRANGE O-/OOO (/yfckf;D*Lr? RESPONSE TIME - . . . . . . . . . . .  _ _  . . . . . . . . .  .- 

.... .- . . _  . - . . . . . . . .  . . . . . . .  

INITIAL CALIBRATION: (Accuracy 25% Of callbratlon gas value) . ' .  ' .  .. 

. . . . . .  . .  . .  . .  ... - 

_. (Am. Z-~TZ\ 4 - 2-9 2- ZERO 8. S PAN DRIFT. (Accuracy i3% of span) 
( R m  202) r 1 .... 

...... 

. . . . .  

. . . . . . . .  . .  .- .. . .  

9-  2 -?L 

e 
...... 4- --_-__._--__.- 

....... . ^-A- , 

i 



176 .INSTRUMENTAL ANALYSIS CAUBFIATION DATA 

Gas Type 

DILUENT 0, AND CO, MONITORS 

Actual Analyzer Gas Type Actual Analyzer 
Concentration Reswnse Concentration ResDonse 

Date ?- /- 9s Operator T* 

0,-Zero 

0,-High 

02-Mid 

B.  0 6. / CO,-Zero 0. D 0-ZJ 

ao. 9 2/. D CO,-HIgh /b .  / /6. < 
/o.o 7.9 COZ-Mld /o. b ( 0 . D  

Gas Type inlhl Bias Final Bias Drift 
Response RI2SpoIl.W 

Zero 6.0 b . /  6 . 5  - 0 . 3  

q / o ,  /O. 0 9.9 $ f  9. p 

System Bias Reponse: Analyzer Responseinitial Bias = t 5% Span 
Final Bias - lnilhl Bias = 3% Span 

9 
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INSIRUMEMAL ANALYSIS CALIBRATION DATA . .  

',i<;+",y-:. .. ' . . . I .  . . 

.CARBON MONOXIDE 
. ... . . .. 

Gas Type 

CO-Zero 

CO-Hlgh 

CO-Mld 

Date 9- 1-92 Operator 7%- 

CO Range 0 -100 b 

Ac!uaJ Concentration AMyrer Response 

0 4.3 
9 2  q2 

6 f  Y h a  y #I 

Initial C?llbratlor(: (Accuracy 5 5% Span) 

, I -  . . .  ..*. :' End Run # 3 Time: f5-: f b -  I<:,?&, .. ..:. , .  

. . .  
: .. 
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INSTRUMENTAL ANALYSIS CALIBRATION DATA 

- 
Gas Type Actwl  Analyzer 

Concentration Response 

NO,-Zero 0. D 0 .  P 
NO,-HIgh a 14 d /4 .  f 
NO,-Mld /3g 134.r 

- 

NO, MONITOR 

a 

Plant . F d  WL&efcA/ppJF Location Sf. Lour's, W O  

Date 9- /- 9z Operator 9ii 
Initial Calibration (Accuracy: ? 2% Span) 

Gas Type Initial Bhs Final Bhs Drift 
Response Response 

Zero 8. Y 3. I 
NO, / a  9 . /  / V I .  9 - 

Gas Type Initial Bias Final Bias Drift 
Response Response 

Zero 0 .  b 0. b 

NO, /3>.5- 13 ?. f 

Gas Type lnithl Bias Final Bias Drift 
Response Response 

Zero 0. ,5 0. f 
NO, /?;2.1' / 3 ? . Y  



InltialCallbratlon (A#wecY:ir#Spm) 

a 
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INSTRUMENTAL ANALYSIS CALIBRATION DATA 

NO, MONITOR 

Gas Type 

NO,-Zero 

NO,-Hlgh 

Date 9- 3 -7.L 

Actwl Analyzer 
Concentration Response 

Initial Calibration (Accuracy: k 2% Span) 

Gas Type 

Zero 

NO, 

Operator Fa 

lnithl Bhs Final Bhs Drift 
Response Response 

0. t 4. Y 
13 9 1 3 8  

Gas Type lnithl Bhs Final Bhs Drift 
Response Response 

Zero 0. Y p. b 
NO, 138 CYI. f - 

System Bias Reponse: Analyzer Responselnfial Bhs = ? 5% Span 
Final Bhs - lnithl Bias = ? 3% Span 

Gas Type l n M  Bhs Final B h s  

Zero 0. & 0. s, 
Response Response 

- 
NO, r y / .  y 142. I’ 

t 

Drift 
’.) 

~ 

Gas Type Initii Bhs Final Bhs Drift 
Response Response 

/ 3 9 .  f I 3 Y . c  
Zero 0 .  Y 1. b ~ 

, NO, 



: 
i a i .  lNmUMENTAL ANALYSIS CALIBRATION DATA 

CARBON MONOXJDE 

. .. , .. 
,*?.?>.!, y : : . ~.. ' 

. .  

, .. . . . . .  

Date 9- 3-92 Operator Ti&- 

CO Range b - / b o o  

Jnaial Callbtatloq (Accuracy 2 5% Span) 

I U 

Zero 8 Scan Drift: (Accuracy : 5% Span) 



- 
Gas Type Actual Analyzer Gas Type Actual Analyzer 

Concentratlon Response Concentration Response 

0,-Zero CQ,-Zero 

0,-High CO,-HIgh 

02-Mld CQ*-Mld 

. .  

I 
a 

Gas Type lnithl Bias Final Bias Drift 
Response Response 

Zero 0 .O 0, D 8.3 0. 1 

i 
/a 0 r 0 . 0  9.b /o -0 CO,/O, 
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HC - Zero 

nc- 303 

........ IN!XRUMENTAL ANALYSIS CAUBRATlON . . .  . \ . -  DATA : i :. ..... ........... . ._ ......... I. .. - 

. . .  ....... 0.1. ,0. / .  H C  Zero s . i ”  1.. c.s I 
30 0  PO HC- 303 302 I 300. ] 

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

- 

. . . .  . . . . . . . . . . . . . .  ........ . -  ..-.- 
LOCATION s# L o u j S ,  Md 

DATE 9- 3-92 OPERATOR ‘%A ’ ’ 

. . . . . . . .  .. PLANT pi&-W&0-- /c/ApR 

M i  HCRANGE O - / ~ D O  k4W I . . . . .  ... RESPONSE TIME 
. . . .  .. -. . . . . . . . . . . .  

. .  .... . . . . .  , _  . . . . . .  

.... . . . . . . . . .  : (Accuracy 25% of callbration gas value) . . . .  

. . . . . .  . .  . .  . .  ... - 
ZFRO & S PAN DRIFT: (Accuracy i3% d span) . . . . . .  . .  . . . .  - -. .... . . . . . . . . . . . . . . . . . . .  

. . .  .- . ...... . . . .  ... nnal 
flnal Gas Type 

I 
.. 

. Response . . . . .  . . . . . .  Response .. Response 

. . .  ....... ..-_ . --i ~ ._______ 

i 
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IN!XFlUMENTAL ANALYSIS CAUBRATlON . . .  .... DATA . . . . .  :.,- ' 

........ .. - . .......... 

.. TOTAL HYDROCARBONS _. - .. 1- ...... -. . . . . . . . .  -. .... 

. . . . .  .. ~ . . . . . . . . . . . . . . . . . . . . . . . .  .-..-..-- ... .- ..... , . .............. 

DATE 9 - L / - 4 L  OPERATOR 7 w  
. . .  . . . . .  . . . .  

HCRANGE 0-1000 /&&,,u) RESPONSE TIME 
\ . . . . . . . . .  -. - . . . . . . . . .  .- . .  

. . . . .  .... . .  . - - . . . . . . . . .  

INITIAL CALIBRATION : (Accuracy e5% of callbratlon gas value) . . . . .  . . . . . . . . . . .  

. . .  . .  . .  . .  

, ZERO 8 SP AN DRIn: (Accuracy . . . . .  t3% of span) . . . .  .-. - . . . . . . . . . . . . . .  

e 
... ..... .- . . ----- 

i 
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INSTRUMENTAL ANALYSIS CALIBRATION DATA 

- 
Gas Type Actual Analyzer 

Concentration Response 

NO, MONITOR 

plant .~d uihv - N/PU Location gf Loujs ,  ~ V D  

Date 7- q-92- Operator 7% 

Initial Calibration (Accuracy: 2% Span) 

Gas Type lnthl Bhs Final Bhs 

Zero @. Y /. g 
NO, / 3 Y .  9 13 ti. 7- 

Response Response 
Drift 

0 ! 

Gas Type 

Zero 

NO, 

l n f i  Bhs Final Bhs Drift 
Response Response 

0. -7- 3.5 
/3g. 64 138.7 

- - 

Initial Bhs Final Bhs Drift 
Response Response 

Gas Type 

zero 

NO, 



. . . .  . . .  Data 9 - v - 9 t  . .  . . . . .  - ...- a , . : . .  . .  

. . . . . . . . . . .  
.' 
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- INSTRUMENTAL ANALYSIS CALIBRATION DATA - 

DILUEM 0, AND CO, MONITORS 

Gas Type Initial Bias Final Bias D f i  
AeSponSe Rf3Spofl.93 

Zero @. / 0. / 0.3 0.0 
~ 

q / o ,  10. I 9. 7 ?.B 4. s 
L ., 

e 

Gas Type lnitii Bhs Final Bias Drift 
R e p o m  Response 

Zero 0. / * o . /  0.9 - b  . y  
co,/o, 9. g 4 .? 

.' 
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INSIRUMENTAL ANALYSIS CALIBRATION DATA . i  

';ii.:*!,T..:, ,< ' 

CARBON MONOXlDE 
. . . .. . .  

Date 7-Y- $2 Operator T m  

CO Range b-/#ud 

lnltial Calibatioq: (Acwracy: t 5% Span) 

&m 8 Suan Oritl: (Accuracy 2 5% Span) 

(fBK) End Run C A Tlme: ?.'o(- 8: <I 

e 

6 M )  \ EndR 

EnrJRund Time: 

e 
. .- '..;.. ':.. .. ..... , . 
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AIR PRosUiTs iy9 E ~ W J U ,  IK. 
3 1  m AMaE 
m 1 s  lN 3113 

It WYSIS :a 

TIFIED 6As HIXTLRE: NITRIC OXIDE IN NITR063( 

) wd.YsIS BAR CLw0m-T cmlmvATIoN W Y T I W  W I T f f  
re 
w m w  WITE om M I m w  EKESTED RE- RESUT EmRE 

21361 05/27/92 PNUM S691078BoW NITRIC OXIDE 1 8  1 3  MwLm 
NITROGEN B"€ 

1 

. 

e 
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DATE: 06/05/92 
TIE: 14:4P 
PAM: 1 

........................... 
t CEfiTIFIeATE OF W Y S I S  I 
........................... 

21-32 05/27/92 B1BoBs 569107876W NITRIC OXIDE 
NiTROaW 

i 

. 

212 214 IIouIRm 
BALAMI 

CSiiFiCRiIG+ 

iHiS ANALYSIS iik5 E3 PERFDMED UTILIZING AP?RRVED 
L P C i  TO MITHIN iHE 

- 
ALTmED 5 1 w m  
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TYPE S PITOT TUBE INSPECTION DATA FORM 

J Yes no P i t o t  tube  assembly l e v e l ?  

P i t o t  tube openings damaged? yes  ( exp la in  below) J no 

u 1  = \,3 O (<loo), u 2  = D.% O (<loo), 8, = 0 5 - 0  ( < S O ) ,  

( ,  * 
8, = I.$ ( < S O )  

y = 20, e = 1.7 0 ,  A = . 77  cm ( i n . )  

z = A s i n  y = .os' cm ( i n . ) ;  <0.32 cm (<l/8 i n . ) ,  - 
w = A s i n e =  ,03 cm ( i n . ) ;  c . 0 8  cm (<1/32 i n . ) '  

.Y Y cm ( i n . )  Pb . ' I  9 crn ( i n . )  

D~ = .3g cm ( i n . )  

Comments : 

e 1 

C a l i b r a t i o n  required? Yes /no 

. 

Qual i ty  Assurance Handbook M2-1.7 
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TYPE S PITOT TUBE INSPECTION DATA FORM 

P i t o t  tube  assembly l e v e l ?  I/ yes no 

P i t o t  tube openings damaged? yes  ( e x p l a i n  below) no 

= ? e 3  (<loo), u 2  - = /.y O ( < S O ) ,  a l  

w = A s i n 0 =  . O L  c m  ( i n .  

) ;  <0.32 cm (<l/8 i n . ) ,  

; c .08  cm (<1/32 i n . )  

.'I$ cm ( i n . )  pb # "19 cm ( i n . )  

D~ = . $Y c m  ( i n . )  

Comments : 

C a l i b r a t i o n  required? yes ,-/no 

. 

Q u a l i t y  Assurance Handbook M2-1.7 

O i  . 
. 
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

1 ,-.- 

Ambient temperature 30 O C  Barometric pressure 37,X''c i n .  Hg 

Calibrator - -, -*. ~. . ... ./ '  Reference: mercury-in-glass 9 

other 

Reference 
point  

number 

n 
L .; 
c 

. 

Reference 
thermometer 

Thermocouple 
potentiometer 
temperature, 

o k  G 

-2 ,< 0' 
J -  

Temperature 
difference , 

% 

L: 

c' 

c 

aType - o f  ca l ibrat ion  system used. 
bl(ref  temp, OC + 273) - (test thermom temp, O C  + 27311 looci.s%. 

ref temp. O C  + 273 

Quality Assurance Handbook M5-2.5 
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

I .. -. ,- . . .~ 
Ambient temperature %j O C  Barometric pressure ,z--! .L: i n .  Hg 

Calibrator :.. ' !.:: . --. Reference: mercury-in-glass . -. - .  
.. i !  

other 

Reference 
point 

number 

. 

Sourcea 
spec i fy)  

0 de;- 

Reference 
thermometer 
temper ture,  

0 2  O F  

Thermocouple 
potentiometer 
temperature, 

"ly "f 
I 

72 
Y 

remperatureb 
i i f ference,  

% 

c 

%ype of calibration system used. 
b[(ref temp, OC + 2 7 3 )  - (test thermom temp, 'C + 273)J looi1.5%. 

ref temp, 'C + 273 

Quality Assurance Handbook M5-2.5 

. 



RAnCON ENVIRONMENTAL COWORATION 2 0 4  

. 

a :  

Ap std Ap(s) 
cm H20 c m  820 

Run No. ( i n .  H20) in. H20) 

1 7. 2 ?. I 
2 t .  5 7 , 5  

/ 

! 
e 

L 3 

a 

1. / 1, 5 

Leer S i e g l e r  Stack Sampler 

Nozzle Diamecer Cal i b r a c i o n  

Dace S i g n a c u r e  

Nozzle No. Average Diameter Nozzle No. Average Diamecer 
1 7 
2 8 
3 9 

10 
11 

4 
5 
6 12 

Picot Tube C a l i b r a t i o n  ( S  Type) 
P i c o c  Tube I d e n c i f i c a c i o n  No. TY Dace 4- Y - Y /  
C a l i b r a t e d  by: 757-J- 

"A" SIDE CALIBRATION 

I 1 FP (SIDE 8) 

Z ~ C , ( S ) < ~ ( A  OR B) I 
+MUST B E <  0.01 - AVERAGE DEVIATION - U(A OR 8) - 1 

3 
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350 

i;: 300 
v 

w 
% 

b 

E 
0” 200 

3 
250 

w 

el el 

‘A 

0 * 
& 

m 

* 150 

100 

5c 

RAMCON 

Lear S ieg ler  Stack Sampler 

Heating Probe Calibration 

L < ’  Probe No. -s-+ Probe Length - 
Date of  Calibration w ‘-7-89 S lgna ture s - 1  ‘+P [ v$;:l?i: 

Name of Company to be tes ted  

Note: 3 f t .  probe - 5 rnin. warmup 
6 f t .  probe - 15 rnin. warmup 
10 f t .  probe - 30 min. warmup 
Calibration flow r a t e  = .75 CFM 

I 

0 2 4 6 8 
Form No. EED-17-2 PROBE HEAT SETTING (%) 

1 
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Reference 
point 
number 

J 
e 

source a 
(specify) 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date . '5- 13 Thermocouple number c, 

Ambient temperature \z a 
Calibrator - ~ J . L ' I ~  Reference: mercury-in-glass 

O C  Barometric pressure d'i. t g  in. Hg 
L/ P -  

other 

: I i ;'. :: - 

. 

Reference 
thermometer 
temperature, 

OC 

3 2  O r  

r 

J \ 2  - i  

0- 
3 q i  I- 

Thermocouple 
potentiometer 
temperature, 

OC 

Temperatureb 
difference, 

% 

0 70 

aType of calibration system used. .. 
b[(ref temp, OC + 273) - (test thermom temp, O C  + 273)] loo11.5%. 

ref temp, OC + 273 

Quality Assurance Handbook M5-2.5 

. 
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RAMCON Environmental Corporation €PA QA MANUAL VOL. Ill, Section No. 3.4.2, 
Revision No. 0, Date: January 75, 7980 

Reference 
Point NumbeP 

Date: 8 -a-Cii 

Reference Thermocouple 
Sourceb Thermometer Potentiometer Temperature 

Temperature Temperature Difference', 
"C "C % 

(Specify) 

Control Box Number: - r ! l  

inlet Temperature 

Mercury 312" F 02Id"F 0 

2 Water 32°F 32" F 0 
1 In-Glass 

Ice 

3 Ambient 

Outlet Temperature 

1 In-Glass d / d ° F  0 

2 Water 3 P F  32°F 0 

Mercury 

Ice 
- 

3 -  Ambient 
i 

Ambient Temperature: 7q Barometric Pressure 2 9. 9 in. Hg 

Calibrator: 5 5 Reference: Mercury-in-glass k 
Other: 

e 

'Every 30°C (50°F) for each reference point. 
bTvDe of calibration svstem used. ,. 
"[(ref temo., OC + 2?31 - (test thermom. temo.. "C + 273J 100 s7.54/0, 
I ref. temp., " C  + 273 1 

Figure 2.5 stack temperature sensor calibration data form. 

D:\DO"A\FORMS\STACKEM.CAL 



208 METER BOX CALIaRATION DATA AM) CALCULATION FORM 

1 .(English units) 

0.5 

1.0 

1.5 

2.0 

neter box number e-/o 

o.oxia 

0.0737 

o . i i o  

0.147 

' OriEice 

3 . 0  0 .221  

4.0 0.294 

a If there is only one thermometer on the d r y  gas meter. record the temperature 
under e,,. 

Quality Assurance Bandbook M4-2.3A (front side) 
~ 

Form #REC-O2 

. 
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Location: Senple Type: 0, 5 - T y p  of Calibration Standard: Target Compound: b~ r x 
Number of Standards: - Date- ' Prepared By: 

~~ 

GC Used: Column Used: 

Co lun  Temperatures, I n i t i a l :  74 Progrm Sate:  - ' Fina l :  7 %  
Sanple Loop Volume: \c, Loop Temperature: ?( 
Detector Temp.: - 
Calibrat ion Data 6enZr-e Standard 1 Standard 2 Standard 5 

Carr ier  C a s  Used: 0. Carrier C a s  Flow Sate:  %--/% \.- 

In j ec t .  Port Temp.: 
Auxiliary Cases : 

Firs t  analysis/second ana lys i s  
Standard concentration ( C a c c )  9 .Ti 

Liquid in jec t ion  volume ( tubes)  06 / u&. I / 
In j ec t ion  t i n e  (24-hr clock)  I / / 
Chart speed (cm/min) * /  ucr / / 
Detector a t tenuat ion '51 / 37 32 1 31- / 
Peak re ten t ion  the (min) \ .G I ( (  \.L I 1 . t  / 
?e& re ten t ion  time range (min) 1. b \ .G 
Peak area ' /L I z 33d Q 3 . a  / 

liverage peak a rea  value (Y) d.l7 .4,3.a 
Percent deviation from average L -q/- L S %  

Calculated concentration (CStd) qcT- 4.7% 
: i ev i a t ion  from ac tua l  (:Dace) 
Linear regression equation: s lope  (a) :  Yo.(& y-intercept (b) : -%.ci3 

S s p l e  Analysis Data Sample 1 Samole 2 Sample 3 

Flow rate through loop (ml/min) E/ 5-1 L 

?e& area x a t tenuat ion  f ac to r  L' / 1 I 

~ 

p& F i r s t  analysis/second ana lys i s  
Sample i den t i f i ca t ion  , cl54 s.7Y 

Flow rate through loop (ml /min )  9.u 1% '3w Is00 I 
Liquid in j ec t ion  volume ( tubes)  I..!& / L 4 4  I I 
In j ec t ton  time (24-hr clock)  / I L 

O/\ / / 
37 t 3 -  / 

Char t  speed (cm/min) 6 
Detector a t tenuat ion  ?E /3L 

\.k/. I. bJ l . L /  1.L / Peak re ten t ion  time (min) 
Peak recention time range (min) I. L 
Peak area 7,(>3 /b .c l l  %.n/ %.+I / 
Peak area x a t t en .  f a c t o r  (Al/% ) / / / 
Average peak area value (Y) 1.0 3b3. id., 
,? deviat ion from average ( $ D a v e )  -1- LY., 
Calculated concentration (C,) ,cr %'I 7. 'ir 

In t e r f ace  d i l u t i o n  f a c t o r  

I L  

Q u a l i t y  Assurance Handbook Ml8-5.1 
d' 
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AYALYSIS OF NETHOD 18 FIELD SAVPLS 

Date: h a l y s  c : Plant:  
Sample Type: Loca cion: 

TjSre of Calibration Standard: Target Compound: 
Number of Standards: - Date Prepared: Prepared By: 

GC Used: Column Used: 
Carrier Cas Used: Carrier Gas Flow Rate: 
C o l a  Temperatures. I n i t i a l :  Program Rate: F ina l :  
S a s g l e  Loop Volume: - Loop Temperature: - In j ec t .  Port  Temp.: 
Detector Temp.: - Auxiliary Cases: 

Calibration Data \-)\ULAC Standard 1 Standard 2 Standard 3 - 
First analysislsecond ana lys i s  
Standard concentration ( C a C c )  \.\a 9.13 

s-th/cuo L 
2% / 

Flow r a t e  through loop (mllmin) an 1 - 5 5  

Liquid in jec t ion  volune ( tubes)  up/ I 
Inject ion t im (24-hr clock)  / / / 
Chart speed ( cdmin)  UiL/ U& / / 
Detector a t tenuat ion 37 l3-L 32 3-L / 
Peak retent ion tine (min) 3.i / / 
peak re tent ion time range (min) 3< \ 
Peak area  /l.?L L(\B.&U\i.q\ / 

Percent deviation f rom aversge L wp L.SO/, 
Calculated concentration ( C , c a )  i . \  7.s 

?eLk area x at tenuat ion f ac to r  '.Ic/ / I -  
Average peak area  value ( Y )  L L\\b.% a 

'. I - 
: deviation from ac tua l  (,<Dace) 
Linear regression equation: s lope  ( m )  : q7.23 y-intercept (b) : - Y G : . ~ s  

.Analysis Data Sample 1 Sample 2 Sample 3 
First analysis/second ana lys i s  

Sample i den t i f i ca t ion  1 . 1 0  9.7% 
k c e r f a c e  di lucion raccor VI L 
Flow rate through loop ( m l l s i n )  w 1% 9-0 /+.> / 
Liquid in jec t ion  volume ( tubes )  V I A  1 I \k / / 

LLc / / 
Injectkon time (24-hr clock)  L 
Chart speed (calmin) U f L I  

3% 1"L 3r / 3 7  / 
5 . t  I 3 . t  3.\ / 3.1 / 

Detector at tenuat ion 
Peak re tent ion time (min) 
Peak retent ion time range (min) -!.\ 3 . '  
Peak area 7.57-/7 5 I 4&.19/ %r=.3b / 
Peak area x a t ten .  f a c t o r  (AL/$) / / / 
Average peak area value (Y) 7. lo? 919.1% 
:: deviat ion from average (ZD,vg) L5'L Ls"/ 

1 L 

- 
Calculated concentration (C, 1 

. C .  I Y I  Y 
-,:4 -- -s ' .', 4 m 

Qua l i ty  Assurance Handbook H18-5.1 
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A,VLYAL'fSIS GF :~fE;iCD 18 FIELD SAWLES 

Date: Analys t : P l a n t :  
e .  

Location: Smple Type: 
. T n e  of Cal ibrat ion Standard: 
Number of Standards: - Date Prepared: Prepared By: 

GC Used: Column Used: 
Carr ier  G a s  Used: 
Colunn Temperature- Proqrem Rate: F ina l  : 

In j ec t .  Port  Tenp.: Sm?le LOOP Volume: - 
Detector 'Temp.: - Auxiliary Gases: 

Cal ibrat ion Data C y \  hnrc f ic  Standard 1 Standard 2 Standard 3 

Target Compound: 

Carr ie r  Gas Flow Rate: 

Loop Temperature: - 

F i r s t  analysis/second analysis  
Standard concentration (C,,,) * qu, \ \ . 7  
Flow r a t e  through loop (nl/min) / I L 
Liquid in j ec t ion  volume ( tubes)  / I / 
In jec t ion  time (24-hr clock) I I I 
Chart speed (cm/min) I I / 
Detector actenuacion / L 
Peak re ten t ion  time ( D i n )  7 . g  / S - . Y  I 
Peak re ten t ion  time range (min) 
?e& area q.73/9.S( C;R.ld-X?.g f '  
peak area x at tenuat ion fac:or 

Calculated concentration (C, I d  ) ci.7 571 -0 

I 
/ 

5.\ 

I I / .Average peak area value ( Y )  9.17  5-l I . G I  

1. : ?ercent deviation from aversge L 5 Y .  LT/- 

; deviat ion from ac tua l  ( Z D a c c )  
Linear regression equation: s lope  ( a )  : =,c1.q% 

- 
y-intercept (b) : -% I I 

S a o l e  Analysis Data Semle  1 Sample 2 Semple 3 
Firs t  analysis/second analysis  
Sample iden t i f i ca t ion  .9% - 
Flow r a t e  through loop (ml / s in )  w / sa- Is- / 
Liquid injection volume ( tubes)  on/ QL J r 
In jec t fon  time (24-hr clock) J I L 
Chart speed (cm/min)  u/s/ * I  / 
Detector attenuation 3L 13% 37- I-5z I 
Peak retention time (min) 5.5 I ;.Y <.Y I s . <  / 

Peak area x atten. f a c t o r  ( A t / % )  / / 
Average peek area value (Y) 10.39 51 I. 30 

; deviat ion from average (:D+"#) 

In te r face  d i lu t ion  facror  

r 

/ 
I 

*> 3m2TL,* 
Peak re ten t ion  time ranqe (min) 
Peak area 

Lr/, 
ca lcu la ted  concentration (C,) 

I y l  Y .", 
a u d i t y  .Assurance Handbook HIS- j .1 
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AYALYSIS OF NTdOD 18 FIELD SiLWLs 

Date: Analys t : Plant: 
'e 

Sample Type: Location: 
Ty?e of Cal ibrat ion Standard: 
Number of Standards: - Date Prepared: Prepared By: 

GC Used: Column Used: 
Carr ier  Cas Used: 
Column Temperatures. I n i t i a l :  Program Rate: F ina l  : 
Smple  Loop Volume: - Loop Temperature: - In jec t .  Port  Temp.: 
Detector Temp.: - Auxiliary Gases: 

Calibrat ion Data %,bhc- Standard 1 Standard 2 Standard 3 

Target Compound: 

Car r i e r  Gas Flow Rate: 

Firs t  analysis/second ana lys i s  
Standard concentration ( C , , , )  I.o\ ! n .9 
Flow r a t e  through loop (mlfmin) . p v  1 - 3  = P D I  332 L 
Liquid in j ec t ion  volume ( tubes)  a+ 1 L h f  i 
In jec t ion  tise (24-hr clock)  I I 1 
Chart speed (cs/min) * I  O b  i I 
Detector a t tenuat ion '2- 137 17 I3 7- i 
Peak re ten t ion  time (min) t . 3  i t . 3  8.3 f ' d . 2  I 
Peak recention time range (min) R . 5  '6.2 

5LL4Gk52.10 I 
f / 

?e& area q.?? I%.%? 
?e& area x a t tenuat ion  f a c t o r  / 
Average pesk area value (Y) 7. OI, 57q.F.3 

\. ! ?ercent deviat ion from average LpI- L*,. 

Calculated concentration ( C , c d )  
; 6eviat ion from ac tua l  (ZDaCc) 
Linear regrassion equation: s lope  ( m ) :  5 5 . k  t y-intercept (b): -Ct?.t9 

S a o l e  .+.alysis Data Sample 1 Samole 2 Sample 3 

~ 

Firs: analysislsecond ana lys i s  
S a p l e  i den t i f i ca t ion  \ .o\ (0 .'i 
In te r face  d i l u t i o n  f a c t o r  L A -  - 
Flow r a t e  thmuqh loop ( m l l m i n )  4'1) /%> -6 IlQu i 
Liquid in j ec t ion  volume ( tubes)  Lvr/ !J/c I I 

u(Li / 
Injectl'on time (24-hr c lock)  L 

3 L  I 3 =  i 
Chart speed (cadmin) L 
De t ec  tor at tenuat ion 
Peak re ten t ion  time (min) S.% I s. 3 3.2 f%,3 I 
Peak re ten t ion  time range (min) s..3 K . 3  
Peak a rea  7rW14.2q a*.q?l%. .IL, / 
Peak a r e a  x a t t en .  f a c t o r  ( A l / + )  I I i 

/ L 
3r l3-L 

Average peak area value (Y) 9.52 5dl.S- 
:: deviat ion from average ( Z D a w # )  
Calculated concentration ( C , )  

&'%/- 

Q u a l i t y  Assurance Handbook Hl8-j .1 
r 
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Operator : DALE SAWYER 
Instrument : Instrument 1 

emperature : RAW. TEM 
Components : NAP&-CPT 

F i l e  : cal8.CHR e .  

-3 -- 

--__ -_ 
-- __-- _-- _.-- 

Companent Number Retent ion  

4 . 

Height  Area At-ea X Externa l  

e 
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{ e r n p e r a t  ure : 
C o m o o n e n t s  : 

i 

Component  

4 

Area % E x t e r n a l  ! J n i t s  Number R e t e n t i o n  H e i g h t  Gt-ea 

N/A 1y93.99 100.00 . 
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Operator : DALE SAWYER 
Instrument : Instrument 1 

-emperature : 
Components : 

F i l e  : pcalB.CHR 

Component 

4 

r 
~ 

'1.23 

r I 

~ 

L- 

Number Retent ion Height  Area Area X Externa l  

31.02 100.00 N/A . 
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O p e r a t o r  : DAiE SAWYER 
I n s t r u m e n t  : I n s t r u m e n t  1 

- empet -a ture  : 
Camoonentb : 

F i l e  : pcaZ2.CHH 

EENZENi 

, !- 

Component 

4 

Number R e t e n t i o n  

. 

H e i g h t  Area Area % Ex t e r na 1 

N/A 

U n i t s  
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2nknnwn) u 

ICompctnent Number R e t e n t i o n  H e i g h t  Area At-ea :% E;: t e t- na 1 !An i t 5 

4 . rd i A 
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Instrument : Instrument 1 
F i l e  : PREMCA10. CHR 

remperature : 
Components : 

:3ni;ncar,i 

;-XYLENE 

Component 

4 

Number Retent ion Height  Area Area X Externa l  

19O2.43 100. 0C) N / A  . 
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Sperator : DALE SAWYER 
Instrument : ~nst rument  1 

File : F"EMCA1B.CHR 
iemperatur-e : 
Components : 

.::~krmr,J [I 2.5: 

t . F i  

. - _  
1 . 2 1  

Component Number Retent ion 

4 

At-ea Area X € s t e r n a l  Height  U n i t s  
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Operator-  : DALE SAWYER 
Ins t t -ument  : I n s t r u m e n t  1 

F i  le : FREMCA22. CHH 
- e m p e r a t u r e  : 
Component6 : 

Component 

4 

10.55 

i 

Area  Area % E x t e r n a l  Number R e t e n t i o n  Height  

N / A  

U n i t s  



2 2 3  

Location: % . I .  L r :  Sample Type: u5 
c T y p  of Calibrat-o 

Number of Standards: & Date- Prepared By: 
Target Ccmpound: ~ n c ~ , . ~  R ,  F-x 

~ 

GC Used: 5QS Column Used: So/,sf-\&\ .7<'3. &(nLh*.lf( d 2 a  b.p.. r, 
Carr ier  Gas Used: Carr ie r  Gas' Flow Rate: sf ..-.A u.r 
Column Teaperatures. I K i t i a l :  -j( Program Rate: F ina l :  7-5- 
Sanple Loop Volume: Loop Temperature: l'j Injec t .  Por t  Temp.: 
Detector Temp.: - Auxiliary Gases: 

q-,-g&alibration Data cs(c) ~u,L+,w.L Standard 1 Standard 2 Standard 3 
F i r s t  analysis/second ana lys i s  . 
Standard concentration ( C a c c )  3 D - k  ctqs 0 

Flow r a t e  through loop (ml/min) 9 / *a gu /nu 9w /+a 
Liquid in jec t ion  volume ( tubes)  tu+/ up/ * I  
Injeccion time (24-hr clock)  I I I 
Chart speed ( cdmin)  \re/ * /  L& / 
Detector a t tenuat ion.  -L> I w  A 
Peak retent ion time (min) .qcJ .Lib .'\&I .c\L. 
Peak retent ion time range (min) .uI .it& q c. 

.qverage pesk area value (Y) 3% .9\ 54,-  2 0  3 . 8 5 . 5  
Percent deviation from average 5.7- LP/- L 9" 

,: deviation from ac tua l  (:Dace) I .L -\. L c17 

3% 133. 
.'\&I .4L 

.4 5-54 533.45 ' 641 .9JWl .10  

I 
? ~ a k  area  
Peek area x a t tenuat ion  factor .  3b ?z3q.fi I 

%-=6.3 q s 5 . 9  7W3.1q Calculated concentration ( C , c a )  

Linear regression equation: s lope  ( m )  : 1.2- 

P i  
y-intercept ( b )  : -31.0\ 

a Pow+ ~a\'.~=-&'oq% Sample 1 Sanole 2 SemDle 3 
m *ML 

q-9-w . 
s o n d  anafysis  

Sulple iden t i f i ca t ion  TU% q 95 7 b< 
In te r face  d i l u t i o n  f a c t o r  
Flow rate thmush loop (ml/min) ~ d / S i b  4 I i W  =?v\ I-Aa 
Liquid in j ec t ion  volume ( tubes)  LJ& / )& I dJH I 
In j ec t ion  time (24-hr clock)  / 1 L 
C h a r t  speed (cm/min) L S P  / d l  & I  
Detector a t tenuat ion l.7 / 3 2  -57 ' I 57 -23. 112 
Peak re ten t ion  time (min) ..4 L I . C (  c 
Peak re ten t ion  time range (min) .*<. LI I- . c\ L 
Peak area ~?,.&.dac\...... m ~ ~ J s \ . \ n r ~  9332 k c %  
Peak area x a t ten .  f a c t o r  ( A t  /%)  / I I 
Average peak area value (Y) 7-43, s4 1 %  kXb .?L 
Z deviat ion from average ( Z D a v g )  L+/, L CY" 

.-\ b 1.  L\ 1. q#.. I . ' t L  

- 
Calculated concentration (C, 1 

Qual i ty  Assurance Handbook Sla-5.1 



2 2 4  

O p e r a t o r  
Instrument 

F i l e  
e m  p e r a t u r e 

- C o m p o n e n t s  

1 

: DALE sawYEH 
: 1 . n s t r u m e n t  1 
: pca53.CHR 

. 



2 2 5  

0 e r a t o r  : DALE SAWYER 
-Ins! rument : Instrument 1 

F i l e  : pca54.CHR 
I emperature : 
Components : 

I 

. 
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U p e r a t o r  : DALE SAWYER 
Ins t rument  : Instt -ument 1 

-emperature : 
Components : 

File : pcaS5.CHR 

Component 
, .  ..r)r - -  .:__,,,ne 

1 

. 
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0 e t a t o r  : DALE SAWYER 
Insgriment : Instrument 1 

Temperature : 
Component's : 

F i l e  : pca5b.CHR 

-25. b,:\<:!m'$ 256. i:1!:i!:)m-,J - 
/ ,  

----- 5f:h;ne 5 5 3 6 . ? 5  

i 
i 

i '  
I i k- 

. 

e 
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O p e r a t o r  
i n s t r u m e n t  

File @ -emper a t  ure 
Component6 

1 

e .  I 

: DALE SAWYES 
: I n s t r u m e n t  1 
: pca57.CHR 

Number R e t e n t i o n  H e i g h t  Area Area % E x t e t - n a l  U n i t s  
.. . : ,-. 
~ '" i n < < . ~ .  -: !::" 4i;n 1;cI. 3:';: s.7 1 . 7i:j ..><.)" !.>I.) 

.- - 

. 

e 
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a -I .Qew,&;iE 
F i l e  

I emperature 
Components 

::bane 5 

Component 

.+.t l-.arie 

1 

PfiL€rSMHX€"l 
pca58. CHR 

e 

. 

e 

Numbet- 
- 
-8 - 

879. i 0  100.00 N / A  



2 3 3  

Components : 

Component Number Retent ion Height Area Area % E x t e r n a l  U n i t s  

5 I:,. Sbi, 3:1. I: .? 7 * ,=. 3 : Ci ::I . CII t:; r,i;'Q ,i5:",-. ~ 

I I Ct iOJ l t  

N/A 327. 09 100. 00 1 

e 

. 
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Doerator : DALE SAWYER 
Instrument : Instrument 1 

F i  l e  : PREMCA54. CHR 
1. -emperatwe : 

Components : 

. 
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n e r a t o r  Inz!i;umen, 
F i l e  

iemperatur ,e  
Components  

: ?"if SAWYfFil 
: ns rumen 
: PREMCA55. CHR 

. 

a 

Number- 
- 
-8 - 

R e t e n t  i o n  H e i g h t  Area Area :: E x t e r n a l  U n i t s  

i:i. 465 91.4L;"; 355. 70 j.Oi:!. Qi:! N / 4 

553.90 loo. C10 N / A  



2 3 3  

O D e r a t o r  : DALE SAWYER 
Inst rument  : Instrument 1 

F i  le : PREMCA56. CHR 
- e m p e r a t u r e  : 
C o m ~ o n e n t s  : 

C o m p o n e n t  N u m b e r  R e t e n t i o n  H e i g h t  A r e a  Area % E x t e r n a l  U n i t s  

!C i n 3 N E  3 ij. 466 . z7 _I?Cf  ;' '', 5.;:;). 47 1 !It Ci , 1:) i:i ; ; I '  >! -.-. : :. 

1 540. 47 100. 00 N / A  



2 3 4  

0 era tor  : DALE SAWYER 
Inserument : Instrument 1 

F i  l e  : PREMCA57. CHR , emperatur? : 
Components : 

e -  

. 

e 



2 33 

Operatcr 
I nstt-ument 

F i l e  

Components 

Component 
./-.-: , 
I:. I !-:AI% 

1 880.53 100.00 N / A  

. 
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FRED WEBER, INC.  - NAFA 

DATA L I S T I N G  

NAME: &:AMCON ENVIRONMENTAL LOCATION: FRED WEBER - INAFA STATION I P :  

CHAN N4ME HC 502 C02 CO 02 NRX 
CHAN UNITS F'PM F F M  ;L F F M  % F P M  

1 <:]<I . 0 1 CI<I . 0 21:). I:) 1 l:ll:l(:l. (:I -= L d .  <I 250. I:] F U L L  SCALE 
ZERO OFFSET I:) . 0 0 . c1 0. 0 0 . I:) O. ii 0. 0 
START / CHANNEL 0 1 I:) 2 [:I 3 04 0 5 0 6 

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

.............................................................................. .............................................................................. 
O $ /  0 1 / 92 
09 /01 /92  
iI19/01 / 9 2  
09/Cll / 9 2  
09 /O 1 / 92  
09 / 0 1 / 92 
0 9  / 0 1 / 92 
1:19/ 0 1 / 92 
n9 /0  1 / 92 
09 / 0 1 / 92 
c19/0 1 / 9 2  
09 /01 /92  
09/6 1 / 92  

12: CS8 
12: 09 
12: 1 0  
12: 1 1  
12:  12 
12: 13 
12: 14 
12: 15 
12: 16 
12: 17 

12: 19 
12: 20 
12:  21 
12: 22 
12: 23 
12: 24 
12: 25 

12:27 

12: 29 
12: 30 
!.2:31 
12: .32 
12: 33 
12: 34 
i3. a= 

12: 36 
12: 37 

12: 39 
12: 40 
12:41 
12:42 
12: 43  
12: 44 
12: 45 
12: 46 
12: 47 
12: 4 8  

12: i a  

12: 26 

12: 28 

-. 4J 

12: 38 

91.5 

63.5 
64.0 
71.5 
73.0 
72.5 
68.0 
6 P .  5 
65.5 
70.5 
79.0 
75.0 
72.0 
67.0 
64.5 
71.5 
75.5 
8.5. 0 
87.5 
72.0 
63.5 
73.0 
74. 
74.5 

68. 0 
66.5 
69. S 
63.  O 
58.5 
71.0 
71.4 
5 2 .  CI 
59. c1 
59.5 
66.5 
56.5 
65.5 
61.5 
6.3. <:I 

78. CI 

c 

78. o 

c 

3.9 
3.9 
4 . 1  
4 . CI 
4.1 
4. CI 
4 . 1  
4.1 
4 .3  
4 .6  
4 .3  
4.7 
4.9 
4.7 
4.7 
4.6 
4.9 
4.9 
5.1 

5 .0  
4.6 
d. 1 
5.3 
5.2 
LJ. 1 
d. 2 
d. 2 
5 . 3  

5.2 
5.4 
5.2 
5.3 
5 .  ", 

J. 3 
5.4 

5.4 
5.5 

c -  
d. L 

e 

c 

c 

e 

-. 
J . L  

- 
c -  

rz 
d . .1. 
Y - 
.d. L 

7.4 
7.4 
7 . 3  
6.9 
6.7 
7.1 
7.5 
7.7 
7.4 
7.1 
7.: 
7 .6  
7.4 
7 .3  
7 .3  
7 .3  
7.6 
7.6 
7.7 
7.7 
, . 6  
7.3  
7.1 
7 , 0 
6.9  
7 .3  
7 .7  
7.5 
7. <I 

6 . 9  
6.9 
7 . (:I 
7 . 2  
7 . 2  
7.1 
7.1 
7 . 0 
6.9  
6.6 
5.8 
6. B 

7 

12.2 
12.1 
12.3 
12.9 
13.1 
12.9 
12.2 
11.7 
12.1 
12.6 
12.5 
12.1 
12.0 
12.2 
12.2 
12.3 
12.9 

11.6 
11,s 
11.7 
12.1 
12 .6  
12.Y 
12.8 
12.5 
11.9 
11.8 
12.5 
12.7 
12.8 
12.6 
12.4 
12.7. 
12.4 
12.4 
12.5 
1 2 . 6  
12. 9 
12.9 
12.8 

11.8 

I 

. . . .  



.. 

- .  . 2 6 4  . 

FRED WEBER, INC.  - NAPA. 

DATA L I S T I N G  

a,AME: RAYCON ENVIRONMENTAL LOCATIUN: FRED W E E R  - NAPA STATION I D :  .....:....... "................ ". .".  ......................... .............................................. 
SO2 CO2 co 02 NOX 

FPM 7. PPM 
; : H W  N G E  HC 
85!AN UNITS FPM PFM :L 
FULL  Sr,&LE 1 ClCl . 0 11:10 , 0 c. L(J. (:I 1 (:l(:K:l . 0 25. 0 250. 0 
ZERO OFFSET CI , (-1 i:1 . i:1 ::I . i:) I:] . 1:) I:] , (:I 0 . 0 
START / CHANNEL 1:) 1 !:I2 (:I 3 04 (:I 5 CI 6 

. . .  

................................................................... ".......... ................ .............................................................. 
67.5 
73. 0 
72.0 
/ i . O  
69.5 
69.5 
76.0 
75.0 
75.0 
77.5 
79.5 
69.5 
72. 0 
75.5 
, .-. . 1.1 
k7.5 
64.5 
66.5 
73. <I 

70. 5 
70. (:I 

67.0 
67.5 
57.5 
68.0 
77.5 

80. 5 
/ 3 . 5 
49.5 
79.0 
72.5 
67.5 
67. (:I 
6 2 .  [:I 
57 . 0 
64. 5 
62.0 
67.5 
67. 0 
65. 0 

-_ 

-7- - 

ao. o 
-- 

6 2 .  (11 

70. 1 

5.4 
5.7 
5.5 
5.6 
d . 2  
5.4' 

5 . 6  
5.6 
J. 5 
5.7 
5.7 
5.7 
d. 4 
5.5 
d. 5 
5.6 
5.8 
5.6 
J. 5 
a. 5 
5.7 
5.7 
5.6 
5.7 
5.. r3 
6 . 0 
5.9 
5.9 
5.8 
6 . C1 . 9 

6 . 0 
J. 9 
J. 9 
6 . 0 
6.1 
-I. 9 
5.9 
6 . 0 
&'. 9 

5. 3 

L- 

c =  
d.d 

c 

e 

= 

c 

c 

E. 

5,s 

c 

= 

c 

r 

6.9 
7. 0 
7.1 
7.1 
7.1 
7.2 
7.4 
7.4 
7.5 
7.4 
7.5 
7.5 
7.3 
7.4 
7.6 
7.5 
7.6 
7.6 
7.6 
7.6 
7.4 
7.7 
7. 6 
7 .7 
7.7 
7.7: 
7.7 

7.6 
7.4 
7.4 
7.5 
7.4 
, . 4 
7.3 
7.3 
7.2 
6. b 
6 . (3 
5.9 

6 - 5  

7.3 

7. a 

7 

6 .  3 

154 . 0 
187.5 
22!:1. 5 
253. (:I 
253.5 
285 * 5 
433.5 
587.5 
928.0 
5sI:l. 5 
990. 5 
990. 5 
885. 0 
669.5 
642.0 
652.5 
694.0 
8C15. 0 
744 ..I:) 
665.  0 

653.5 
646.5 
679.5 
743.5 
i.i,-> 

955.5 
590. 5 
411.5 
751 . 0 
690. <I 

590. 0 
76::i. 5 
47 1 . 0 
7.68. (11 
SI:) 1 . 5 
294. (:I 
218.5 

78. (:I 
5 2 .  5 
8s. o 

136.5 

572.5 

6C13. 0 

. . .... . d 

12.6 
12.7 
12.5 
12.5 
12.5 
12.4 
12.2 
12.0 
11.9 
11.8 

11.6 
12.1 
12.1 
11.9 
11.6 
11.8 
11.7 
11.6 
11.8 
11.7 
11.7 
11.7 
11.6 
11.6 
11.6 
11.5 
11.5 
11.6 
11.7 
12.1 
11.6 
11.8 
i1 .9 
12.1 
i2 .  2 
12.2 
12.5 
13.5 
14.1 
13.7 
13.3 

12.2 

i1 .a  

-7 c 
.-I.-. . a 
s2. 6 
7 7. :.- . 9 
34. 0 
34 . 0 
34.1 
34.4 
,;.4 . 0 
33.5 
33.5 
33.4 
33.6 
.;.a. 9 
7 ,4. 3 
34.9 
35.1 . I 
34.6 
34.9 
3d. 0 . 
34.9 
35.1 
.:..I . v 
35. 111 

34.6 
24.6 
34 .3  
34.5 
34.4 
34.6 
.XA . 6 
34.6 
.2J. 1 
. L J .  4 
35. a. 
35.5 
35.3 
35.1 
33.5 
30.4 
28.9 
3 0 .  6 

- 
77 

-7 

?-e 

7r . 

7= 

7= 

31.8 

3s. 8 

. 



FRED WEBER, INC. - N A P 6  

DFiTA L I S T I N G  

NAME: KfiMC0N ENVIRONMENTAL L O C G T I  ON: FRED WEBER - NAPA S T A T I O N  I D :  

ward NAME i lC  502 C 0 2  co O2 NO X 
w:w UNITS F'FM PPM x PPM % F F ' M  
FllLL SCALE 1 (>(:I . (:I 1 Q(:1 . (:I 2c:1 . 1:) 1o~:l~:~ * 0 25. (:I 25i:;. (:I 

ZERD OFFSET (:I . 111 0 . 0 r.1 . (:I 0. 0 0 . 0 (:I . (:I 
START c H f i r w x  0 1 (:I 2 (:I 3 04 05 06 

.............................................................................. ............................................................................. " 

.............................................................................. 
1 1 : 06 
1 1  : 07 
1 1 :(:I8 
1 1 : 09 
11: 1 0  
1 1 : l l  
11: 12 
11:13 
11: 14 
11: 15 
11: 16 
11: 17 

11:19 
11: ia 

. 

65. 0 1.4 6.4 
59.0 1.4 6 .  9 
58.5 1.6 7.1 
6 5 . 0  1.4 7 . 0 
62.5 1.5 7 . 0 
=7 J L .  s 1.4 7 . 0 
48. C I  1.6 6 .  ? 
2 3 .  0 1.6 6.9 
18.5 1.6 7 . (7 
18.0 1.3 7.1 
18.0 1.4 7.2 
17.0 1.4 7.2 
1 6 . 0 1.4 7.2 
15.5 1.5 7.3 

58.3 1.5 7. 0 

263.5 
796.0 
991.0 
82s. 5 
490. 0 
399. CI 
343. <I 

220 .  <I 

223 .  0 
384.0 

820. 0 
819.5 
836.0 

579.2 

7(:1(:I. 5 

12.1 
12.4 
12.1 
12. 3 
12.4 
12.6 
12.7 
12.9 
12. 8 
12.7 
12.5 
12.5 
12.5 
12.5 

12.5 

24.6 
La. 1 
25.8 
26.5 
26.6 
27.1 
27.3 
27.5 
27.4 
27.0 
26.5 
26.6  ' 

26.8  
2 6 . 6  

26.5 

-= 



NAME: &:AMCON ENV 

CHAN NAPE 
CHAIQ !-!;;IT'S 
FULL SCALE 
ZERO OFFSET 
START / CHANNEL 

.".."............ ... I . . . . . . . . . . . . .  

- .  

264- - 
FRED WEBER, INC. - NGPA 

DATA L I S T I N G  

RONMENTAL LOCATION: FRED WESER - NAFA STATION ID: .....................................................*...... ...................................................... ".".... 
HC so2 eo2 CD u2 NOX 

FF'M FPM x F F M  7. W M  
0 I : l .  (1 1 l:K:> . 0 20 . 1:) 1 l:ll:ll:r. 0 25. 0 251:1. 0 

1-1. c 1  0 . 0 0 . (:I <:I . 0 0 . <I 0 . 0 
0 1 c:iz 03 0 4 05 0 6 

- .  

.......................................................................... ". . . .  ........... ..................................................................... 
l:19/03/;2 06: 5l:l 77. 5 

7 ,6.0 

67. 1:) 

65.0 
66.5 
67. (:I 

63.0 
7$. 5 
90.  0 
89.0 

176.0 
.:.(.I, . 1.1 
375.5 
4 1 5 . 0 
504. 5 
.2dlJ. 1.1 
372. 1:) 

449.5 
416.5 
. - a d  / . 0 
. Z . & d .  5 
ib ; . .  Cl 

l B 6 . 5  
1 7 : . 0 
125.5 
15i:r . 111 
119.5 
136.1 
139 . (:I 
13?.5 
140. 5 
99 . (:I 
be. (:I 
-8 I . 5 
59. 0 
70 . 0 
64. 0 
59.5 
65.5 
82.5 
150. 5 

$ 2 .  0 
43. CI 

49.5 
54.5 

68.5 

7 . ~ 7  . 

_e- - 

7r- 

-?c _-  

r. - 

~~ 

2.5 
2.4 
2.4 
2.5 
L.5 
2.5 
2.4 
2.4 
2.7 
2.9 

4.5 
6.8 
e.7 

1 0 . 0 
12.2 
1111 . 0 
9.3 

1 CI .8 
1 1 . 111 
9.4 
8.9 
7.6 

5.5 
4 . 0 
4.3 
4.6 
4.8 
4.2 
4.3 
4.6 
4.1 
7. . 0 
2.8 
2.8 
2 . 9  
3.2 

2.9 
.;. . 1 
4.7 
.d. 9 
,2.8 
2.7 
2.9 
2.8 

c) 

2.a 

r 7  
i . I 

2.8 

5 

-7 

8.1 
8.1 
8.1 
8.2 
6 . 2  
8 . 2  
6 . 2  
6.3 
8.3 
8. 3 
8. 4 
8.3 
6 . 2  
8.1  
8 . 0 
8.1 
6 . 2  
8.1 
8.1 
8.1 
8.2 
8.2 
3.2 
:z ,, 1 
a. 2 
e. 2 
6.4 
8.4 
8.3 
8.4 
8. 3 
8.3 
3.2 
8.2 
8 . 0 
8. I:] 

8.3 
5 . 3  
8.4 
8. 4 
8.2 
8. 2 
8.1 
7.2 
6.2 
6.1 

991.5 
991.5 
991.5 
991.5 
$91.0 
991.5 
991.0 
991.5 
$91.5 
991.0 
971.5 
991. o 
991.0 
1 4 7 :o 
471.5 
704.5 
916.0 
992.4 
643. 0 
84 1 . 0 
&Cl .  0 
... 24. 5 
992.4 
9 9 <:I , <:I 
f '71.5 
991.5 
971.5 
992.4 
991.6 
99 1 . 0 
991.0 
991.0 
991.0 
9q1.5 
991.5 
E25.5 
862. 0 
991.5 
791.5 
991.5 
991.5 
971.5 
49 1 . 0 
823.5 
13Cl . u 
65.0 
66.5 

c -_ 
C? 

11.5 
11.5 
11.5 
11.5 
11.6 
11.6 
11.5 
11.5 
11.3 
11.3 
11.2 
11.0 
1 0 . 8 
1 0 .  6 
10. b 
10.3 
1 0 .  3 
10.4 
10.3 
1 (:I . 2 
10.3 
1 C I  . 3 
19.4 
1 <:I . 5 
1 0 .  6 
1 1:) * 8 
1 Cl . 8 
10.3 
1 6 . 8 
1 0 .  7 
10.6 
1 0  . 6 
1 CI . 9 
11.2 
11.6 
11.9 
11.6 
11.3 
11.3 
11.3 
11.3 
11.2 
i1.o 
12.2 
14 . 0 
14.8 
14.4 
13. 1 

36.1 
36. 6 
37.0 
37 . 0 
37.3 
37.5 
37.5 
36. a 

39. (2 
40. 5 
41.7 
43.6 
45.5 
47.5 
49.6 
50. 6 
1 L .  4 
53.4 
54.8 
-Id. 4 
d1. 1-1 

55. il 
5" , b 
53.6 
d.2. a 
55.1 
53.5 
53.2 
5.7. 4 
-I.-. . 1 
53. 3 
53.3 
d.-. . 1 
52.1 
d1.4 
d 1 . 1-1 
51.5 
52.4 
53.6 
54.4 
d.1.. 1 
4 - I .  3 
42.3 
.>1.1 
28.3 
31.6 
-.a. 5 

37.0 

r- 

cc 

c.z - 

r - 3  

c7 

c7 

c 

e -  

c- 

e -  

- 

7,= 



cc 
JJ. 5 
47, CI 
46.5 
J.-. . 0 
57.5 
60.0 
42.13 
48.5 
52. c1 
54.0 
41.0 
45.5 
5 1 . 1:) 
52.5 
47.0 
,.d. 5 
45.0 
48.5 
47.5 
36.0 
18.0 
.id . 1.1 
J i .  v 
242.5 
.&4. 0 
311.5 
174.0 
60 . 0 
75. 0 
J 1 . 0 
67.0 
57. 0 

c7 

-r 

- 
c- . 

Y 

c 

Ave t- ages : 125.2 

2 . 6  

2.7 
2.8 
3. 
2.9 
2 .7  
2 . 6  
3 . 0 
3 .  c1 

2.9 
3 .  0 
2.9 
2.7 
2.8 
2.9 
2.9 
3 . 0 
2.9 
2.7 
2.9 
-. . 
5.1 

1 <:I . 1:) 
9.5  
6.3 
4.5 
5.8 
3 . 4  
3 .4  

2. a 

2 .  a 

7 

- 7  
-I . -. 
4.3 

7.6 
7 . 0 
6.7 
6.6 
6 .  8 
7.3 
7.4 
7 . 0 
6 . 6  
6 .  8 
6 . 6  
6.8 
6 .  E! 
6.9 
6. 8 
6.9 
7.1 
7 . 0 
6.8 
6.6 
6.5 
6 . 5  
6 . 5  
7.4 
7. 6 
7.7 
7 .8  
7 .8  
7 .8  
7. Y 
7.9 
7.9 

7.7 

702. 0 
.L.V5. 5 

79.0 
53.5 
67.5 

191.5 
362.51 
269. I:] 
185.5 

146. 0 
133.5 
151.5 
i54.0 
154.5 
191.5 
&/d.9 
267.0 
i13.5 - 

68.0 
d d .  (3 
53. I:, 
dO.5 

502. 5 
d i u .  5 
432. (:I 
482.5 
991.0 
971.5 
991.0 
991.5 
991.5 

643.6 

-7- 

138.(:1 

r.-c 

rc 

c .- 

c-. - 

~ 

12.3 
12.9 
13.6 
13. 9 
13.7 
13.1 
12.8 
13.2 
;3. 3 
13.4 
13. 3 
13.4 
i 3 . Z  
13.1. 
13.3 
11.. 1 
12.9 
12.8 
1 3 . 1:) 
13.3 
13.7 
13.6 
13.6 
12.6 
10.6 
1 0  . 5 
10.7 
1 0 . 9 
11.0 
11.2 
11.2 
11.3 

11.6 

. 

e 

. 
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9, 
FRED WEBER, INC. - NAPA 

DATA LISTING 

NAME: w m r d  ENVIRONMENTAL LOCATIUN: FED WEBER - NAFA STATION ID: 

CHAN NAME HC SO2 CO2 ca 02 NUX 
F'PM W A N  UNITS F F M  PPM ?. F F M  !L 

7.c &d. (.I - 250. 0 FULL SCALE 1 C l C I  . 0 1 l:lo . 0 20 . 0 1 !:~l:ll:~. <I 

ZERO OFFSET 0 . 0 c1 . (:I CI . 0 0 . 1:r 0 . 0 c.1 . 0 
START / CHGNNEL 0 1 (:I 2 I:] 3 (:I 4 05 0 6 

............................................................*....,....*....... ..........................".*...................................*............, 

.................................................................. ".......*... ............................................. ................................... 
4 5 6 . 5  
115.5 
54.5 

83.5 
191.5 
133.0 
37.5 
40 . 0 
28.5 
45.5 
3L. 5 
64.5 
53.0 
dV . 0 
47.5 
42.5 
72. (:I 
do. 5 
34,  Cl 
52.0 
51.5 
56 .0  
b l  .=I 

58.5 
50.5 
57.5 
d9. 0 
5 1 . 0 
6O .5 
57.5 
6 6 .  0 
46.5 
54.5 
62.5 
59.5 
47.5 

61.0 
dL . 0 
72.5 

63.0 

7-  

c -  

r= 

- 

c 

6 2 .  (11 

c7 

1 3 . (:I 
4.8 
2.5 
2.7 
i. . 0 
4.9 
4.& 
2.9 
2 .6  
2 . 6  
2.5 
2.7 
2. E 

2.9 
2.9 
2.9 
3 . 6  
4.2 
u . 2 
-..2 
i.. 1 
3 . 3  
.:. . 5 
.A.5 

3 . 4  
3.7 
3.5 

3.8 
3.7 
3.7 
.I.. 6 
3 . 4  
3 . 7  
.> . b 
.2. . 7 
3.8 
.:, . 9 
.;. . 6 
4.2 

7 

T T T  ._. . .-> 

7 

7 

7 

7 

7 

7 

7 =  .-. . d 

7 

7 - 
- 
7 

7 . (:I 
7.1 
6.9 
7 . (:I 
7. 0 
7 . 4  
7 . 4  
7 . 3  
6.9 
6.8 
6.8 
7 . 0 
7.3 
7 .4  
7 .2  
6.9 
7. 0 
7.2 
7.3 
7 . 3  
7.2 
7.1 
7.  0 
b.? 
6 . 9  
6.7 
7 . 0 
6.3 
6.5 
A. 4 
6.6 
6. 4 
6.5 
6. 6 
6.8 
6. 9 
6 . 9  
6.8 
5.6 
5 . 4  
6.1 

153.5 
653.5 
653.5 
444. 0 
858.5 
791.5 
992. (:I 
992. 0 
604. 0 
434. (:I 

.id). . (:I 
d34.5 
9~:lI:l. 0 
992.0 
803. <:I 
377.5 

/ .5 
947.5 
992. 1:r 
992. 0 
835.5 
450. 5 
294.5 
. ::I:: . .. " <:I 

194.5 
167.5 
181.5 
165 . (11 
1 12 . 0 
95.5 
Yl.CI 
s<:1 . !:I 
59. 0 
47.0 

15r:i. 5 
243. (:I 
28i:I. 5 
L C L .  (-1 

176.0 
$5.5 
54. i i  

7=7 

x 7  

7'- 

iinri - 

1 1 . 0 
11.5 
12.6 
12.7 
12.6 
12.1 
11.5 
11.8 
12.7 
.12.9 
13.0 
12.9 
12.5 
11.9 
12.4 
12.9 
12.8 
12.3 
12.1 
12.2 
12.3 
12.6 
12.8 
17.9 
12.9 
12.9 
12.8 
12.9 
13.2 
13.4 
13.3 
13.3 
13.5 
13 .3  
1 3 . (:I 
12.8 
12. ti 
12.8 
13.1 
13.3 
13.5 

2 6 .  Y 
27.4 
27.9 
27.3 
25.5 
27.T 
2 7 . 6  
29.6 
27.9 
27. 6 
27.6 
27.4 
27.9 
28.5 
28. 6 
za. i 
27. a 
26.6 
27.5  
28.4 
28.6 

2 8 . 6  
28.6 
29.3 
25.6 
29.9 
29.8 
29.3 
28.5 
28.9 
28. 6 
28.1 
28.8 
29.3 
29.1 
27.3 
29.4 
29.5 

28. 0 

28.5 

28 .7  

c 



2 6 7  __ 

FRED WEEER? INC. - N f i P A  

Df iTf i  L I S T I N G  

,qAME: F:fiMcON ENVIRONMENTAL LOCATI@N: FF:Ep WEFEF: - rwm STfiTION I D :  .............................................................................. ............................................... ............................... 
JCHGN NAME HC 502 CCl2 co c, 2 NO X 

PFM CHAN UNITS FPM PPM x PPM I. 

F!ILL SCfiLE 11:11:1 . <I 1l:Ir:l . (:I 20 , 0 1001:1 . 0 25" <I 2 5 0 .  0 
7" -cF!@ OFFSET 1:) . I> 0 . <:I 0 . 1.:) 0 . 1:; <:I . Ci <:I . 0 
START / CHANNEL 1:) 1 0 2 0 3 111 4 13 5 1:) 6 

., 

.............................................................................. ................................................................................ 
09 / 04 / 92 
::19/1:14/92 

09 / 04 / 92 
09 /04 / 92 
09 /CIS / 92 
09 / 04 / 92 
<:I 9 / 0 4  / 92 
07/ 04 / 92 
09./04/92 
1:;q / 04 / 92 
09/04/92 
09/04/92 
09 / 04  / 92 
[:I 9 / 04 / 42 

74.0 
76. 0 
94. 0 
77.5 
88.5 
88. C I  
76 . 0 
92.5 
67. Ci 

65. 0 

e;. 1:) 

81.5 
51.5 
47. 0 
79. C I  
01.0 
82. o 
80. 5 
8s. 5 
e3. 0 
73. 1:) 

77. 0 
57.5 
7s. 5 
92. I:] 
82. CI 
77.5 
65. CI 

69.5 
53. (:I 
66.5 
48.5 
66. 0 
dd. 5 
dL. 5 
6 2 . 5  

as. 5 

85.5 

78 . o 

cc 

r- 

.: . 7 
4.1 
4 . 0 
3 . 7  
4.4 
.1. 9 
4 . 0 
4.1 
3.6 
3 .  & 
4 . 0 
4.1 
4.1 
4.4 
3 . 6  
3.9 
4.1 

4.2 
4.5 
4.6 
4.6 
4. 4 
4.4 
4 .4  
4 :, b 

7 

7 .:. . a 

4. a 
4. a 
4 . 4  
4.4 
4.7 
4 .6  
4 .5 
4.4 
4 . 3  
4.5 
4.6 

4.4 
7 ._). a 

6 . 0 
5.9 
d. 8 
6.2 
6.4 
6.5 
6.6 
6.7 
6 .  8 
6.8 
6 .  6 
6 .  3 
0 . 3 
6 . 3  
6 . 3  
6.2 
6 . 2  
6 . 0 
6 . 0 
6 . 2  
6.7 
6.8 
6.5 
b. 4 
6.3 
{.\ -. I 1. 
5.8 
5.e 
d. 7 
d. 8 
5.3 

b . 0 
6 . 5 1  

5.8 

c 

c 

c 

r n &'I 7 

c -  a. / 
_ E  -' . d 
c 

= 
d" 0 
d. 7 

13.9 
1 4 . 0 
1 4 . 1:) 
13. 9 
13.4 
13.3 
13.2 
13. c, 
12.9 
12.9 
12.9 
13.3 
13.3 
12. 3 
13.4 
13.4 
13.4 
13.7 
13.7 
13.6 
13.0 
12.4 
12.P 
12.8 
13.1 
i Z . 4  
13.6 

13.9 
13.9 

13. 7 
13.5 
13.4. 
13.7 
13.8 
14 .1  
14.1 
14.0 

13.8 

13.8 

27.4 
25.6 
26.5 
27.3 
28. 3 

29.1 
29. O 
29. 5 
29.4 
29.4 
28.8 
28. b 
28.6 
28.5 
ZY.6  - 
28.6  

28.9 

28. CI 
28.1 . 
28.4 
29.6 
29. 9 
29.6 
29. 9 
29.5 
77,, 1 
La. 1 
25.9 
2 6 . 3  
27.3 
28.0 

29.1 
27.3 
2s. 8 
27.5 
26.4 
26 .5  
26.5 

, 

28.6 

FREP WEBER, INC. - NAP& 



.. - .  

DATA LISTING 
raa 

NAME: F:AMCON ENVIRONMENTAL LOCATION: FRED WEBER - r w A  STATION ID: 

cwrd NAME 
................................................................................. .............................................................................. 

HC SO2 C@2 CO @2 NO x 
F F M  F F M  % F F M  7. P F M  ,. EHAN UNITS 

1cll:l. (1 1ol:I . 0 2 0 .  <I 1 l:I<lt:r . <:I 25.  [:I 250 .  <:I -ULL SCALE 
ZERO OFFSET !:I . (j (-1 . (.I 0. 0 1.1, 1.1 5 1  . 0 CI . 0 
START / CHANNEL 0 1 r:, 2 [:I 3 I> 4 [:I 5 06 

44 . 0 4.2 5.7 ' 22.5 13.9 27.3 

. .  . .  

.... " ........................................................................... .............................................................................. 
$1: " 0 4.2 6 " (5 

6.4 52.  I:, .d . 7 
48.5 3. 8 6.5 
63.5  4.4 6 . 4  
57.5 4.1 6 . 3  
54.0 4.2 6.2 
63.5  4 . 0 6 . 0 
68.5 3.9 5 .9  
41.5 3. Q 5.9 

5.9 3.8 LJ.2 * v 
65. 0 4.1 6 .  1 
43.5 4 . 3  6 . 2  

6.4 62.5 3 . 9 
6 1 , 0 4.3 6.4 
61:). 0 4.2 5 .4  

4. 0 6 .  : 
60. 5 4 . 0 5.7 
58.5 4.1 - 6 .  7 
46.5 3.9 5.51 
57. 0 3.6 4 . 7  

58 .5  4.1 6.1 
46.0 3.6 6.1 

6 .1  37. I:) 3 . 9 
49.5 4.1 6. r:1 

6.4 46.0 i.. 9 
34. d 4.0 6 . 2  

67.5 4 . 0 6.4 

7 

7 =7 - 

- 

= 
4L.4  

c 

c n  

7 

7 

32.5 
86. 0 

i.32.5 
132.5 

E 3 . 5  
55.0 

27.5 
26.5 
26.0 
27.5 
42.5 
56.5 
76.5 

50.5 
25.5 
21.0 
24.5 
.:2.5 
41.5 
65.5  
i L . v 
75.0 
51.0 
39.0 

214.5 

38.0 

78. 5 

-_ - 

13.6 
13.2 
12.9 
13. [:I 
13.2 
13.3 
13.5 
13.7 
13.7 
13.7 
13.6 
13.4 
13.2 
13.1 
13.1 
13.4 
13.8 
14.1 
14.0 
13.8 
13.7 
13.5 
13.5 
13.6 
13. 6 
1.3.5 

13.2 

28.4 
29. 3 
29. 
29.8 
29.4 
28. 9 
28.3 
27.9 
28.0 
28. o 
28. 6 
29.3 
29.8 
30.1 
30 . [:I 
29.0 
27.1 
26. 0 

- 77.3. 
27.5 
27.9 
27.9 
27.5 

27.9 

28.3 

26 .  a 

28.5 

. 

e 



2 6 9  

* :  

FRED WEBER, INC.  - NAPG 

DATA L I S T I N G  

NAME: RAMCUN ENVIRONMENTAL LUCATION: FRED WEBER - NAF'G STATION iD :  

CHAN rdaME HC sfiz CO2 CD 02 NDX 
FPM CHAN UNITS F F M  F F M  i: FF'M :4 

FULL SCALE 1 l:ll:l. 0 1 O!:r. (:I 2ci. 0 1ool:I . I:) 2 5 .  <:I 250 . 0 
ZERO OFFSET I:] . I:) c 1  . <I (3 . 1:r 0 . I:] 0 . 0 I:] . 0 

(:I 1 0 2  (:I3 51 4 I:] 5 0 6 =!6ii;T / CHANNEL 

C I ? / C 1 2 / 9 2  11 : 27 274. 0 14.1 6.6 3 2 2 . 5  11.6 29.3 
09/l:12/?2 l l : 3 C 1  12gr.5 4.8 6.7 991.0 11.3 27.6 
l:l9/<:Iz/p2 1 1 : .31 1 0 1  , 0 2.2 5.2 548.0 14.4 17.8 
l:19/02/92 11:32 128.5 .1.. 4 4.5 185.0 16.2 12.5 
l:ly/l:l2/92 11:33 159.0 i . 1-1 6.5 408.5 14.2 23,4 
l:19/62/92 11 : 34 594.5 i o  . 7 7.2 501.5 11.2 27.6  
!:19/02/92 1 1  : 35 401. <I 13.2 7.3 656.5 10.8 28.6 
(:19/02/92 11: 36 &(:I. 0 2 .  E 7.2 989.5 11.9 29. 6 
0 9 / 0 2 / 9 2  11:37 41.0 2.1 6.4 416.5 1 3 .  C I  27.5 
I:F7/02/92 11 : 38 2.3. !:I 1.a 6.5 l i 3 . l : l  13.7 27.0 
l : l$/O2/92 11 : 39 26. 0 1 . 6  7.1 559.0 12.7 27.8 
!:1~7/<:12/92 11: 40 25. 0 1.7 7.4 991.CI 12.2 29.5 ' 

0 9 / 0 2 / 9 2  11:41 17.0 1.9 7.3 951.5 12.1 30.  1 
0 '7 /02/92  1 1  : 42 14.5 1.5 7.1 312.5 12.7 29.9 . '. 

1.7 7.0 247.5 12.8 29.0 
<19/~17/92 1 1  : 44 =1:12. CI 2.1 5. 9 130. 5 13.7 22.9 

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

- - 
.............................................................................. .............................................................................. 

7 - -  

* ':' 
!.19/1:12/92 11:43 13.5 

Ave t- aq 2 s  : 137.5 4.2 6 . 6  519.0 12. E3 26.3 

. 

e 



2 7.0 . .  

FRED WEBER, INC. - NAPA 

DATA L I S T I N G  

Nfirx: F;:AMCON ENVIRONMENTAL LOCaTIord: FRED WEHER - NAPA STATIGb ID: .............................................................................. ... 
CHAN NfiME HC SO2 C@2 CO 02 NUX 
CHArd UNITS FPM PPM % PFM x PFM 
FULL SCALE 1 <:JI:J. 1:) 1 C s C i .  0 2l:l. 0 1 o ~ l i : 1 .  0 25. <I 250. (1 
ZERO OFFSET r:1 . I:, 0 . CI 0 . 0 <:I . 1:) I:> . 0 0 . <:I 

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

S T M T  / CHANNEL 0 1 1:) 2 1:) 3 04 0 5 (:I 6 .............................................................................. .............................................................................. 
791.0 
798. n 
149.0 
58.5 
d-l. 5 
71.0 
71.5 
56. 0 
J V  . 1.1 
d . 1 .  5 
45. 0 
48.5 
74. I:, 
42 * 0 
19.5 
15.5 
14.0 
14.0 
17 . c 1  

39.5 
6 1 . 0 
5 1 . 0 
g(:I, 0 
2 I . 1.1 
21.5 
14.5 
13.0 
12.0 
268.5 

104 . 2 

== 

= -  ~ 

c -  

C I  - 

7. 9 
19.6 
1 0 * 5 
2.5 
2 . 0 
1.9 
2.1 

2 . 3  
2.1 
1.9 
2.1 
2.5 
.2.5 
2 . 1:1 
1.9 
2 .  1:) 
2.0 
2 . 1:) 
2. 0 
2.5 
2.6 
2.4 

2.1 
2 . 2  
2.1 
L . 1.1 
3.4 

3 . 3  

- .-. 
i.i 

.- 

0 7  L , .I. 

- -  

7:1 
7.7 
7.9 
7.6 
7.0 
7.2 
7.7 
8. 2 
e. 1 
7.6 
7.1 
7.6 
8. s 
8.2 
8.1 
8.3 
7.9 

e. 4 
8.6 
8. 7 
e. 7 
8.7 
8. .5 
e. .3 
7.9 
7.7 
7.7 
5.8 

7 .9  

a. 1 

7~30. 1:) 

828.5 
678.0 
961.0 
275.5 
135.5 
.:. 1 2 . 5 
957.0 
, 1.1 

455.5 
1 13 , r:1 
129.5 
839. 0 
9 S 1 . 0  
9c13.5 
456. il 
181.5 
150 . [:I 
411.5 
$24.5 
$91.0 
990. 5 
79<:1. 5 

416.5 
188.5 
139. 0 

$<I.  0 
7 7 . 0 

4dl .  7 

7 

' C C  - 

.-,7-. c c. I i . -4 

cc 

12.9 
10.4 
10.8 
12.1 
13.5 
13.7 
13.1 
12.0 
12.2 
12.7 
13.7 
13.5 
12.1 
12.1 
12.1 
12.2 
12.7 
12. 8 
12.3 
11.9 
11.6 
11.5 
11.7 
11.9 
12.5 
1 3 . [:I 
13.3 
13.4 
14.6 

12.5 

.L 

25 .6  
29.1 
.XI .  ,7 
29.3 
27.0 
26.3 
28.0 
29.4 
31:). 1 
28.6  
26 .6  
26.8 
27.4 
28.1 , 

29.8 
30.3 
29.5 ' 

29.5 
29.4 
29.3 
29. 8 
dU.8 
.31.1 
7: - 
31.4 
30.5 
30. lj 

2.7.0 

28.9 

7 -  

... - I ._I 

27. a 



-. .. 

271 

e 
FRED WEBER! r rc .  - NAPA 

DATA L I S T I N G  

NAME: FAMCON ENVIRONMENTAL LOCATION: FRED WEBER - NAFA STATION ID: 

HC SO2 C@2 CO 02 NO x ,dAN NFME 
8wArd UNITS F'F" FF'M i. F F M  x PPM 
FULL  SCALE 1 0 0 . 0 1 ( : I n  . 0 2<:1. 0 1 ~:lol:l . 0 25.c:r 25(:1.1:1 

ZERO OFFSET (:I . 0 0 . 0 0. 0 0 . i i  [:I . 0 0 . [:I 
START / CHANNEL 0 1 1:) 2 0 3 0 4 05 06 
.............................................................................. 
(:19/1:12/92 1;: 58 58. <I 2 . 3  6.9 957.0 12.7 28.9 
( :r9/02/92 17.: 59 29.5 2.1 6.9 688.0 12.8 29.1 
(:r?/t:r2/92 14: 00 48. 5 2 . 2  6.9 586.5 12.8 29.4 
0 9 / 0 2 / 9 2  14:Ol 46 .5  2 . 2  6.9 490.0 12. 8 2 9 . 3  
t:Iq/<:i2/$2 14: 52. (:I 2 . 3  6.9 294.0 13. (j 29.1 
l:19/02/92 14:01. 5<1.<1 2.4 6.9 215.0 13.1 29.4 
0?/C12/92 14: 04  49. (11 2.4 6.9 185.5 13.1 29.5 
0 9 / 0 2 / 9 2  14: 515 50. 0 2.5 7 .  0 187. 0 13.1 29.5 
09 /02 /92  14: O b  .35. 5 L .  3 7.1 189. (:I 13.1 29.5 
09/1:12/92 14:07 60.5 2.5 7.8 891.0  . 11.8 3 : 1 .  3 
09/02/92 14:08 47.5 2.4 7.3 SlS.5 12.4 30. 1 
C:,9/02/$2 14: 09 40. 0 2.6 6.9 198.0 13.2 28.1 

.............................................................................. ................................................................ ............. .- 1 

.I 

- _  

Averages: 

0 ,  
47.3 2.4 -, ,.I:) 475.0 12.8 ' 29.4 

. 

. 



.. -. 
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0 :  
FRED WEBEF:, Ire. - r w f i  

DATA L I S T I N G  

c 



2 7-3 

DATA L I S T I N G  

klAME: RAWON ENVIRONMENTAL LOCATION: FRED WEYEF: - NfiPA STATION ID: ............................................... ............................... .... ........................................................................ 
CHAN NAME HC so2 co2 co 02 NOX 
CHAN UNITS F P M  FFM %. PFM % F P M  

1 0 ~ 1  . 0 1 (:IC1 . 0 21:). 0 1 l:l~:ll:~. 0 25.l:l 25c:J.Cr 
!:I . 1:r 0 . (:I 0 . I:] 0 , i:, (11 . I:> (.I . (-1 

FULL SCfiLE 
;rR@ OFFSET 
ST4RT / CHANNEL 0 1 I:] 2 (:I 3 04 i r  5 0 6 
.............................................................................. 

. .  ir  

c -  JU . 5 
54.0 
J3.5 
50 . 0 
51.0 

44.5 
52.0 
JL. 0 
53.5 
64.0 
110.5 
152.0 
150 . 0 
123.<1 
90.5 
73.5 
6 1 . 0 
56.5 
50. 0 
44.0 

56.5 
59.0 
d1.5 
4. " 0 
45.5 
dJ. 0 
do. 0 
51.5 
50.0 
4 3  . 0 
49.5 
45.5 
42.5 
47.0 
55 . 0 
Jl.1. 0 
42.5 
42.5 

66.1 

e7 

49. o 

e- 

48. i) 

.= 

cc 

e 

c -  

2.4 

2 . 3  
2 . 3  

2.5 

2 . 2  
2.3 
2.1 
2.4 
3 . 6  
4.6 
4 .8  
4.5 
._. . 4 
2.9 

- -. 
L. L 

- -  
L. L 

-. 7 
L. i. 

7 

- e  
L. J 
- =  
L. d 

2.4 
2 . 3  
2 . 6  
2 . 3  
2 . 5  
2.5 
2 . 2  
2.4 
2 . 6  
2.4 
2 . 4  
2.6 
2.5 
2.6 
2.7 
2.1 
2.7 
2.3 
2 . 6  
2.5 
2.7 

2.7 

7.2 

7 .3  
7 .1  
, . 1-1 
7 . 0 
6.8 
7.1 
7.2 
7.2 
7.4 
, .7 
7.7 
7.7 
7.7 
7.6 
7.6 
7.5 
7.4 
7.2 
7 . C I  
6 . 2  
6.4 
6 .  ? 
6.9 
&., 7 
6.8 
6 . 5  
6 . 6  
7.1 

7.2 
7 .3  
7 . 0 
7 . C I  
7.4 
7.4 
7 .4  
7 .3  
7 .2  

7.2 

- -. 
,.L 

- 7 -  

-7 

-. -, I . i  

~~ 

11.7 
11.7 
11.9 
1 2 . 0 
12.3 
12.3 
12.5 
12.3 
12.0 
11.9 
11.8 
11.2 
1 1:) . 9 
10.7 
10.7 
11.1 
11.2 
11.5 
11.5 
12 . 0 
12.1 
13.2 
13.3 
12.6 
12 .3  

12.4 
12.6 
12.7 
12.1 
11.7 
11.5 
11.6 
11.7 
12.4 
11 . i  
11.5 
11.6 
11.6 
11.9 

11.9 

4 -  rn iL.A 

- 

' C  E. .-.4. J 

35.6 
35.4 
35.9 
r-l. 9 
.xi. 9 
36.6 
37.1 
3s. 4 
40.4 
43.3 
46. 0 
47.6 
d1.I. 5 
dL. B 
d.2 . .  5 
55.1 
54.9 

52.4.  
51.3 
46.5 
47.0 
49.1 
48.5 
48.8 
48" 1 
47.5 
46.8 
47.n 
47.1 
49.8 
49 .8  
49"  1 
47. 0 
50. 1 
49.1 
47.8 
4 6 . (:I 
44 . 0 

43.2 

-= 

c -  

CE 

r-. 

=7 c .  
Cl.;. . 

c 



2 7 4  

FRED WEBER, I N C .  - NGFG 

DATA L I S T I N G  

NAME: RAMCON ENVIRONMENTAL LOCATION:  FRED WE3EH - NGFA S T A T I O N  ID: ............................................................................... .............................................................................. 
CHAN NAME HC 502 CL72 c 0 02 NUX, 

PFM CHAN U N I T S  PFM F P M  :: PPM I .  

FULL SCALE 1 <:](:I . ::I 1 <:I(:> . <:I 2 C I  . (:I 1 <N:r<l. (:I 25. (:I 250. C I  
ZERO OFFSET 0 . 0 I:, . I:) I:] . ci I:) . <I 0 . I:] 0 . 0 
START / CHANNEL c11 0 2 <:I3 04 6 5 0 6 

./ 

..................................... ........... .................................................................... 
50. 5 
d9. (:I 

54.5 
47.0 
52.5 
59.5 
14 . c 1  

1.5 
1 2 . 0 
61.5 

89.5 
65. 0 
54.5 
d3.0 
d.J . 5 
d.d . 5 
d O . 5  
49. 0 
60.5 
58. 0 
54.5 

6.;. I:] 
63. (11 
6 1 . 0 
61.5 
39. 0 
5 1 . 0 
69.5 
di.. 1.1 

58.5 
55.5 
d L .  c; 
d 1 . 0 
dl.O 
55.5 
60 .  5 
57.5 
d L ,  5 
51:) . 5 

= 

84.5 

e7 

e7 

c7 

c 

re c -'a. J 

c- . 

c- 

c 

c 

e- 

16.7 
15.8 
15.1 
9. .3 

14.1 
15.4 
1 3 . I:> 

11.8 
5. c1 

1.8 
2.1 
2.7 
1 .9  
1.9 
1.5 
1.5 
1.5 
1.4 
1.5 
1 .6  
1.7 
1.5 
1.5 
1 .7  
1.0 
1.6 
1.5 
1.6 
1.6 
2, 0 
1.6 
1.8 
1 .9  
1.7 
1.5 
1.e 
1.4 
i.6 

1.8 
1.5 

1.8 

7.1 
7 .2  
7.1 
6.7 
7 . 0 
6.9 
3.9 
0. 2 
0 . 8 
6.9 
7.5 
7.7 
7 .5  
7.5 
7.5  
7.3 
7.4 
7 .5  
7.7 
7.7 

7.8 

7.7 
7 .9  
7 . 9  
7.9 
8 . C I  
e .  1 
8.1 
7 . 3  
7 .5  
7.4 
7.2 
7 7  
& 

7 .1  
7.7 
7 .8  
7.6 
7.6 

7 .8  

7 . 8  

I . .- 
c.n 

425.0 
626.5 
6Ol:l. 0 
3:14 . <I 

237.0 
190. 0 
150. 1:) 

27. I:] 
1 . 0 

749.0 
991.0 
991, 0 
991.0 
99 1 . 0 
971.0 
716. 5 
655.5 
991.0 
t71.0 
991.0 
990. 5 
99 1 . 0 
99 1 . C I  
991. 0 
99 1 . 0 
991.0 
991. CI 
99 1 , (:I 
991.0 
979.0 
954.5 
991. 0 
969. 0 
7i.18. 5 
250 . 0 
136. 0 
777.5 
99 1 . 0 
95s. 5 
799. 0 

i6a.5 

r n  

11.6 
11.6 
11.8 
12.3 
12.2 
12.4 
10.9 
0 . 9 
0 . I:, 
8.7 
11.5 
1 (11 . 6 
1 1 . 1  
11.3 
11.4 
11.6 
11.8 
11.9 
11.5 
11.5 
11.5 
11.4 
11.4 
1 1 . . .  
11.3  
11.4 
11.5 
11.5 
11.2 
1 1 . 0 
11.7 
11.9 
11.6 
12.0 
11.9 
1 2 . 0  
12.7 
11.7 
11.5 
11.6 
11.7 

- 

44.0 
44.4 
44.4 
43.9 
44.1 
44.4 

1.6 
.i . 4 

41.1 
42.1 

41.5 
41.4 
41.0 
40.3 
40.5 
4CI.6 
40.6 
40.4 
39.6 
58.9 
.sa. 5 
1.g. f 

37.4 
35.8 
36.5 
Z 6 . 5  
36.9 
57.3 
.-.O . v 
38.4 

38.6 
37.1 
S8.1 
39.5 
4 ~ 1 . 3  
40. 3 
40. 1 

28.5 

7 

41.8 

37. a 

7,- . 

38. 4 

. 
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FRED WEBER, INC. - NAP& 

DATA LISTING 

AWE: F;:aMCor,J ENVIKONMENTAL LOCATION: FRED WEBER - NGFA STATION ID: 
. . . . E . .  .... ......................................................................... 

SO2 ccI2 CO 02 NOX 
FPM 7. PPM 

CHGN NAME HC 
CHAN UNITS FPM PFM x 
FULL S W L E  1 l:lcl . (:I 1 <:ll:l . 0 -. ;<I . . 0 1 l:lol:~. !:I 25. [:I 251:) . c1 

ZERO OFFSET (:I . 0 0 . (:I 0 .  0 0 . ':I (1 . (:I 0 . 0 
START / CHANNEL 0 1 r:l2 [:I3 0 4 05 06 .........................................~..............,..~.*.~~....*........ ............................................*..............~................... 

46.5 
46.5 
47.5 
53. 5 
d3. 5 
54.5 
46.0 
47.5 
4 9 . 0 
47.0 
44.5 
43.5 
48.5 
4.9.5 
48. I:) 
46.5 
43.5 
46.5 
dL. 5 
Ji. 0 
49.5 
49. 0 
50 * <:I 

45.5 
49.5 
di. 1-1 

52.0 
54.0 
52.0 
52. 0 
51.0 
49.5 
57.0 
59.5 
Ji.. 5 
43. <:I 

39.5 
50. 0 
52.0 
49.5 
dd. 5 

51.6 

c7 

SCI 

cCI 

L-7 - 

c7 

- 

1.6 
1.6 
1.8 
1.4 
1.6 
1.7 
1.9 
1.6 
1.5 
1.6 
1.6 
i. u 
2 .  0 
1.6 
1.6 
1.7 
1.8 
1.6 
1.9 
2 .  0 
2.1 
1.9 
1.6 
2.  <I 

1.8 
L. 1 
2.1 
2.0 
1.9 
2.1 

2 . 3  
2.4 
i . 9  
2.4 
2.1 
2.2 
2 . 2  
2.1 
2.1 

2 . I:, 

- -  

1.8 

CI 

L .  i 

7.4 
7.4 
7.4 
7.5 
7.7 
7.9 
8.0 
7.9 
7.4 
7.3 
7.3 
7.6 
7.5 
7.5 
7.3 
7.3 
7.3 
7.5 
7.6 
7.7 
7.7 
7.7 
7.7 
7.3 
7.4 

7.2 
7.3 
7.4 
7.4 
7.5 
7.5 
7. 6 
7.6 
7.7 
7.4 
6. Z 
d. 6 
6.1 
6.4 
6.7 

7.2 

7 7  
I " 

r= 

478.5 
7- .;.A. 5 
275. [:I 

323 .  (1 
464.0 
626.5 
991.0 
99 1 . C I  
872.0 
698.5 
314.0 
982.5 

ddl. 5 
467.5 
411.5 
4J7. 0 
472.0 
761.5 
926.5 
949. CI 
99 1 . 0 
991.0 
726 .  8 
350. !:I 

y . : 1  " 5 
774.0 
825.5 
991.0 
99 1 . 0 
99 1 . 0 
991 . 0 
99 1 . !:I 
99 1 . 0 
791.0 
989.5 
293. (:I 

5'5.. 5 
46 . I:] 

165. 5 1  

7 15 . 0 

7oa. o 
C C  

-c= 

aa. 5 

11.9 
12.1 
12.2 
12.1 
11.6 
11.5 
11.4 
11.3 
11.8 
1 2 . 0 
12  . 0 
11.6 
11.6 
11.6 
12.0 
12.1 
12.2 
1 2 . [:I 
11.8 
11.6 
11.6 
11.6 
11.6 
11.9 
11.9 
11.9 
12.1 
12.0 
11.8 
11.8 
11.6 
11.6 
11.6 
11.5 
11.4 
11.5 
12.8 
13.9 
13. 9 
13.5 
13. <I 

11.5 

40. 4 
40. 1 
40. 0 
40.3 
41:). 8 
40.8 
40.6 
40. 1 
38.6 

38.0 
38.6 
36.3 
A. 1 
37.1 
37.1 
37.4 
37.4 
37.3 ' 

36.9 
36.9 
36.8 
95.8 
.:.a. 9 
3 5 , 5  
33.9 
.A. 0 
36.1 
20.1 
36.6 
26.6 
36.5 
36.0 
35.9 
35.6 
33. <I 

29.6 
3I:I. 4 

38.4 

7 

37.0. 

-c 

- 
- 0  

31.8 
32.9 

37.4 



276 

FRED WEBER, INC.  - NAPA 

DATA L I S T I N G  

.. .............................................................................. 
wl -7 ' .1?/92 I I. _. 13: 14 
~19/1:13/92 13: 15 

~~ 

59.c) 
56.5 
54. 0 
51.5 
45.5 
44. 0 
49. 1 3  
53. <:I 
4. 5 
44. ci 
4 5. 0 
48.5 
JL. 1.1 

49.5 
44. 0 
44. 0 
47.5 
48.5 
49.5 
J 1 . 0 
d1.Q 
49.5 
47.5 
44 . [:I 
42.0 
47.0 
50 . 0 
48.5 
43.5 
57.5 
46.5 
47. (11 
48.5 
49. 0 
44.5 
44. 0 
45.5 
48.5 
dJ.5 
36.5 
dL. 5 

I . 7  - 

c 

c 

c= 

=" 

~~ 

1.2 
1.4 
1.7 
2 . 3  
2 . I:, 
2.1 

2. 
2 . 2  
2 . 2  
2.2 

2.2 
2.2 
2.3 
2.3 
2.4 
2.4 
2.4 
2.3 
2.4 
2.4 
2.5 

2.5 
2.5 
2.5 
2.7 
2.6 
2.6 
2.4 
2.3 
2, .3 
2 . 4 
2, 6 
2.2 
2.8  
2.6 
2.6 
2.4 

-. -. 
i. L 

- 7  
L . .> 

:-, - 
.L . .:. 

-. r 
i . La 

7.5 

7.6 
7. b 
7.6 
7.4 
7.3 
7. 2 
7.3 
7. J 
7.3 
7.4 
7.4 
7.4 
7.4 
7.5 
7.6 
7. 6 
7.7 
,.e 
7.7 
7.7 
7. 6 
i I 6 
7.6 
7 . 5  
7.4 
7.4 
7.3 
7.1: 

i . 3  
,/ . 3 
r . ;  
i . 1  
7 CI 
.! . I:! 
7.5 
7.5 
7.5 
7.5 

7:b 

-7 

- 

7 -  
i . .:. - 
- 
- _  
- 
-, 

11.7 
11.7 
11.7 
11.7 
ll.E. 
12.1 
12.2  
12.4 
12.4 
12.3 
12.3 
12.3 
12.2 
12.2 
12.2 
12. z 
12.1 
12 * 0 
11.8 
11.8 
11.8 
1 1  .'? 
12.0 
12 ~ 0 
1 2 . I:] 
12.1 
12.3 
12.4 
12.5 
12.5 
12.4 
12.4 
12.4 
12.5 
12. 6 
12.8 
12.9 
12.4 
12.1 
12.0 
12.1 

7 -  ..AI. 4 
30. 1 
29. 8 
2a.9 

L 





FIELD ANALYSIS DATA SHEETS 2 7 0  

Date 9- \-=it .- 
Plant bd b\&,ku' 

a I, Location 1 . 1  LLIC. M&C- I .  * 

e 

e 

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 fate (ml/rnin) 

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: !b4-/ 1 Le) 

15 
30 

Run # Time 

CJxnoonentz - Area 

b ,. s 

F 
0 

\ Attenuation A x A Factor Concmwieo ' n  (oc rn && 
32 45.1 

3- 9 
A- 

C '  L 
\- 41.9 

-31 t 

Run # Time 

Attenuation A x A Fmor Concmntkn fccrnl Cornoonentz &?a . 3& 32. 339 

.. \y99 93.3 
F- 

- - - 
Run # Time I 

Cornoonentr Am Attenuation A x A Factor C o n m .  on focrnl 
- - - 
- 
- 



279 FIELD ANALYSIS DATA SHEETS 

a, Location 

1. General Information: 

Source temp. ( -  C) 
Probe temp. (‘C) 
Ambient temp. (’C) 
Atmospheric press. (in. Hg) 
Source press. (in. Hg) 
Absolute source press. (mrn) 
Sampling rate (liter/min) 
Sample loop volume (rnl) 
Sample loop temp. (‘C) 
Dilution gas flow rate (rnl/rnin) 

Columnar temperature: 
Initial (*C)/time (rnin) 
Program rate (’ C/min) 
Final (.C)/tirne (rnin) 

Carrier gas flow rate (rnl/rnin) 
Detector temperature (’ C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

2. Field Anaiysis Data: 2+3 L&-4L 

Run # Time 

A x A Factor Attenuation 
32 

.. 

A x A Factor Attenuation 
?2 .. 

Attenuation 



2 8 0  FIELD ANALYSIS DATA SHEETS 

: 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/rnin) 
Sample loop volume (ml) 
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 (rnm/rnin) 
Dilution ratio 
Dilution gas used (symbol) 



281 FIELD ANALYSIS DATA SHEETS 

Plant Date 4-3-9-2 

e , Location 

1. General Information: 

Source temp. ( C) 
Probe temp. ('C) 
Ambient temp. ('C) 
Atmospheric press. (in. Hg) 
Source press. (in. Hg) 
Absolute source press. ( R m )  
Sampling rate (liter/min) 
Sample loop volume (mi) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

2. Field Analysis Data: 

Run #f *~Gr -  

moonentg 

Run # 

Cornoonents 

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) 

Time 

Time 

A 'x A Factor 

A x A Facer 

A x A Factor 



FIELD ANALYSIS DATA SHEETS 2 8 2  

3 
Plant & lQ9 L J d M  Date q-%-YQ 
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/rnin) 
Sample loop volume (ml) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

Columnar temperature: 
Initial ( C)/time (min) 
Program rate (*C/min) 
Final (.C)/tirne (rnin) 

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: 

Run #- Time 

Cornoonents &ea Attenuation 

fpl 

. 
f= PLX-G... c!L 52 . 
6 

Run # Time 

CornoonenQ Attenuation 

A x A Factor D m m t j o n  loom) 
3 9 . 9  

3c.9 
3-r. 7 

3k.3 
3R-'3 

A x A Factor C a n c m m  'on loom] 



FIELD ANALYSIS DATA SHEETS 283  

Plant ' F-A ~ r )  h- 

Location 

Date + ~ - W L -  

1. General Information: 

Source temp. ("2) 
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/rnin) 

2. Field Analysis Data: P k d  

Run #2 Qd 

Run #3 P4* 

CornoonentS 

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) 

Time 

Attenuation 
3 2  

w 
35.L 
2 3  

s 

Time 

Time 

m Attenuation 
'15 . 

a 

A x A Factor Qmsmjon (ocrnl 
7 r . 9  
-81 .L( 

-I %.- 
bo.?- 
L 



2 8 4  FIELD ANALYSIS DATA SHEETS 

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 (ml) 
Sample loop temp. ('C) 
Dilution gas flow rate (mi/min) 

2. Field Analysis Data: 

Comoanents 

b 

Run # 

Cornoonents . 

Run # 

Cornaonentf 

Columnar temperature: 
Initial (' C)/time (min) 
Program rate ( *  C/min) 
Final ( C)/time (min) 

Carrier gas flow rata (ml/min) 
Detector temperature ('C) 
injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Time 

a Attenuation 
2.\I 37 

- - - 
Time 

&a Attenuation 

Tme 

A x A Factor 

A x A Fzctor 

A x A Factor 

-1 'on ocm 
-32. L 

-0.0 
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2 87 

B 
Lj 

Y 
Lj 

W 
t 
Y 

d 
W 
K z 
2 
0 

"I 
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3 

8 

W 

e 
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nj 

9 
t 
v) 
W 
t 
Y 
0 

(I) 
3 

-I- 



QL 
\cl 
cp 
Ll l  

3 

s 

- 
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f 
3 
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m: Mr. Sumner Buck a:. ) .Title: President 

OUalimtiOnS : Mr. Buck is a graduate of the University of Mississippi with graduate studies at 

Memphis State Universty 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 9. 

Proiect Dutie: 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. 

0. 3 

'* ', 
. 

Name: Mr. Joe Sewell m: 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 suietvised air emissions testing projects ranging a broad spectrum of facilty 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. 

Proiect Dut i~:  Mr. Sewell provides staff engineering and project administration to ensure the 

integrity of the requested services. He serves as the primary contact person for RAMCON 

Environmental Corporation handling all correspondence between the facility personnel involved 
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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. 

a 

m: Mr. Ray Jenkins m: 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 opacty. 

Proied 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 
Title: Laboratory Technician 

gUaliications: 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. 



. .  . 

2 9 4  

Duties: Mr. South conducts the laboratory analysis on the particulate Samples. He is 

also responsible for accepting the remaining field samples from the Field Sample Bank Manager 

and performing inspection as to integrity. He documents.the transfer on the chain of custody 

forms and distributed the subcontracted samples to the respective laboratories: '. 

m: Chuck Hughes 
Titte: Team Leader 

c3ualications : Mr. Hughes is a Team Leader and has completed training in isokinetic and 

proportional test methods. Prior to his employment with RAMCON Environmental Corporation, 

Mr. Hughes served in the US. Army for four (4) years, with 3 years of leadership experience. 

During this 4-year period, Mr. Hughes spent 3 years at Total Army Command with duty at the 

Pentagon and 1 year at Headquarters 5th Infantry Division reporting unit strength estimates to 

the Commanding General and was among the highest levels of the Army Command structure. 

mect Duties: Mr. Hughes is responsible for conducting isokinetic sampling procedures at the 

facility(s). He is also responsible for preparation, calibration and cleaning 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 recording the test data on the field data forms. 
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