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, .. ... . I .  , 

Additionally stack gas moisture, velocity, and volumetric Row 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,, GO, THC, NO,, CO,, and.0,. 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@) conducted by RAMCON Environmental 

Corporation. 

II. TEST RESULTS 

The test results are summarized in Tables I through 111. Each summary table represents 

the test results for particulate, formaldehyde, and PAH's respectively. The gaseous 

pollutants of interest, THC, SO,, CO,, CO, NO,, O,, CH,, and BTEX, test results are listed, , , .  . . .. .. 

in each summary table. The test results for these gaseous co,mpounds listed on each 

summary table were correlated to the isokinetic tests according to date and times. This . :  

provides a direct comparison of the test data for a specific targeted pollutant to other ,. 

operational and emission data. 

The summary tables provide the test results in concentration values of.milligrams per dry ,, 

standard cubic meter (mg/dscm) and parts per million (ppm), volume :basis. The;... . .  

emission values of all targeted compounds are listed in pounds per hour (lb/hr). 



1. INTRODUCTION 

On December 7, 8, & 9, 1992, personnel from RAMCON Environmental Corporation 

conducted source emissions determinations at Macasphalt located in Perry, Florida. :The 

testing was conducted according to the National Asphalt Pavement Association .(NAPA) 

guidslines entitled, "Protocol for Air Pollution Source Testing". 

I .  
. .  

. .  

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 /E315 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 utilized 

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

dioxide, carbon monoxide, and NO,. 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 

generated by the CEM instrument data acquisition during the test periods. 

b e  

. ... 

. ,  

. .  

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 

.. 

7 . .  . 

average value of the injections performed during each test period. )y. 
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The SO, instrument failed in its operation during the performance test. Sulfur dioxide 

results are provided for particulate and PAH sampling, however the formaldehyde 

summary table does not include SO, results. 
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111. SAMPLING & ANALYTICAL PROCEDURES e 
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. Determination of Carbon Dioxide and Oxvaen Emissions From Stationary 
Sources (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. 



The oxygen instrument utilizes an paramagnetic detector and the carbon dioxide 

instrument utilizes a nondispersive infrared detector. The minimum detection limit for both 

gas analyzers is 0.1 %. The fullscale limitations of the oxygen and carbon dioxide 

analyzers is 25 and 20 % respectively. 

'' 
Immediately prior to each compliance test series, a complete calibration of the instrument 

is performed. Each instrument has zero grade nitrogen injected into it and the zero 

potentiometer is adjusted, if necessary, until the proper voltage output from the analyzer 

is achieved. 

Then a high range pollutant gas mixture, that has been prepared in the specified range 

percentage of the span or fullscale, is injected. After the system stabilizes, the span or 

fullscale potentiometer is adjusted until the voltage output from analyzer corresponds to 

the certification of analysis for the respective calibration gas. 

@ When this procedure is complete and the system has responded properly to a zero and 

fullscale reading, a mid and/or low range certified calibration gas is injected into the 

system. No adjustments are made to the system except to achieve proper flow rate 

through the analyzer. The analyzer, after reaching a stable value, must correspond to the 

certified value of the calibration gas within a specified percentage of the fullscale. 

This mid range calibration gas serves two purposes of quality control and quality 

assurance. The first is to show that the instrument analyzes and outputs data on a linear 

scale. The second purpose is 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 0 



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. 

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 

prevents instruments from being contaminated and ensures reliable data acquisition. 

any particulate matter. This 

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. 
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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. 

3. Data Acquisition. 

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 Nitroqen Oxides Emissions From Stationary Sources 
(Instrumental A n a l y z e r )  - 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. 
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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 NO, 

present in the gas steam. 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. 

Th 

Determination of Carbon Monoxide Emissions From Stationarv Sources 
(Instrumental Analvzer Procedure) - US EPA Method 10: 

1. Calibration, 

calibration of the instruments is performed using certified gas standards corn,- x e d  

of a known concentration of carbon monoxide in zero grade nitrogen. These gas 

standards are prepared using partial pressure/volumetric and gravimetric methods. 

The prepared gas mixture is analyzed and the certification tolerance is not greater than 

2% of the pollutant component. A copy of the analysis certificate for each of the certified 

gas mixtures used during the testing is included in the test report. 

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

each compliance test series, a complete calibration of the instrument is performed. Each 

instrument has zero grade nitrogen injected into it and the zero potentiometer is adjusted, 

if necessary, until the proper voltage output from the analyzer is achieved. 

0 
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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 gas serves two purposes of quality control and quality assurance. 

The first is to show that the instrument analyzes and outputs data on a linear scale. The 

second purpose is to validate that the zero and fullscale values of the instrument are 

properly set. 

2. SamDling. 

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

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

the calibration gas to traverse through the sample train to the analyzer(s) where it is 

analyzed. This analysis will correspond to the pre-test calibration analysis value of 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. 

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. 0 
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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 contaminat,ed with any foreign material from the source to alter any 

results during the test period. 

D. Determination ofTotal Gaseous Organic Emissions From Stationary Sources 
(Instrumental A n a l y z e r )  - 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 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 gas serves two purposes of quality control and quality assurance. 

The first is to show that the instrument analyzes and outputs data on a linear scale. The 

second purpose is to validate that the zero and fullscale values of the instrument are 

properly set. 

* 

2. Samoling. 

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 

0 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. The data obtained from the THC analyzer is 

therefore on a "wet basis". The data listing must be corrected to a "dry basis" for use in 

emission determinations, e.g. Ib/hr. This correction is conducted utilizing the moisture 

percentage of the flue gas stream as determined during the test run. 

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. 

0 
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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. 

E. Total Particulate - US EPA Reference Methods 5: 

1. Preoaration. 

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. Samoling. 

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. 
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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@). 

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. 

The probe and connecting glassware were washed with acetone. The contents of the 

impingers were volumetrically measured for moisture gain and transferred to a labeled 

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

3. U v s i s .  

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, 

G. mynuclear Aromatic Hydrocarbons - Method SW846 8270 "Semivolatile 
Qgjtnic ComDounds by Gas Chromatogwby/Mass Spectrometry 
(GC/MS): Caoillary Column Techniqm: 

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. 

' 
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. Sarnaling. 

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. 0 
An ice bath was prepared to submerse the impinger system into. The temperature of the 

last irnpinger 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. 0 



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

be a minimum of one hour. * 
When a test run had been completed, a post-test leak check was conducted prior to any 

dismantling of the sampling train. Once this had been successfully achieved, the sample 

train was dismantled for sample recovery. 

3. Sample 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 1.0 microgram. 

If the samples are separated for further analysis, the detection limit will be 2.0 

@ micrograms. 

H. EPA Draft Method 001 1. "Determination of Formaldehy@: 

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 pulied isokinetically such 
~ 

! that the extracted sample is transferred through the DNPH absorption solution. All 
~ 
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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 Organic Emissions From Stationary Sources By 
Gas Chromatogmphy - US EPA Method 18: 

This procedure utilizes the technology of gas chromatography to separate, identify, and 

quantitate various volatile organic compounds that co-exist in a flue gas stream. In this 

testing project, methane and the BTEX compounds were targeted. 

The gas chromatograph was first conditioned in the laboratory where ideal conditions 

exist for this initial calibration. This consists of conditioning the column, if necessary, and 

creating calibration curves based on actual data from the GC with known concentration 

standards. As required by EPA, three (3) standards of known concentration were used 

in creating the calibration curves. The concentrations of the standards bracketed the 

expected concentration of pollutant at the source level. 

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 result to the calibration curve. It must agree within 5 % of the 

previously determined response. 

Analysis of the samples follow a successful field Calibration. Collecting the sample 

consisted of extracting the sample from the stack via a heated sample line. The sample 

was introduced directly into the sample loop, where it was periodically injected to the 

instrument for analysis. This type of sampling is termed "semi-continuous". 
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* 

IV. SOURCE INFORMATION 

The emissions test was conducted after a baghouse on a stack measuring measuring 3 3  x 49.5 
with an equivalent diameter of 39.6". Six (6) sampling ports were placed 2 0  down (5 diameters 
upstream) from the top of the stack and 80" up (2.0 diameters downstream) from the last flow 
disturbance. The ports were evenly spaced on 8.25 centers. The two outside ports are 4.125" 
from the side walls of the stack. Thirty (30) points were sampled, five (5) through each port for 
two (2) minutes each for a total testing time of sixty (60) minutes. 

Points 
on a Probe 4 

/ Diameter Mark 

1 3.3 
2 9.9 
3 16.5" 
4 23.1" 
5 29.7" 

33 '/ 

-f-- 

j o  '/ 

000000 



EQUIPMENT USED 

Equipment used to conduct the particulate emissions test was: 

A. 

0. 

C. 

D. 

E. 

F. 

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). 

An Airguide Instruments Model 21 1 -B (uncorrected) aneroid barometer for 
checking the barometric pressure. 

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. 

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

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

REC #0001-M5 
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23 
CHEMILUMINESCENT 
NO/NO, ANALYZER 

MODEL 10 *a FOR CONTINUOUS 
SOURCE GAS 
MONITORING 

Them0 Eiecimn's Model 10 NO/NO Analyzer is based on the chemriuminescenf reaction between nitric oxide (NO) and Ozone (09 according 
ID the maciion: NO f O3 -NO2 c h2 f hv 

Lighi emission results when the elecmnical~ excited NO2 molecules revatt to their ground state. 

A fmnt panel mode swihh provides for either a direci readout of the NO concentration in the sample being anaiyzeU I"0' mode) or the total 
NOx concentmiion r N 0  'mode). When ihe Mode/ 10 is placed in the 'NO,' mode, me sample sbeam passes ihrough a NOx-*NO convamr 
prior to entering the reactlon chamber for subsequent anaiysis. x .  

Model 10 SpeciAcatbns t 
Key Features 

Ranges 0-2.5 ppm 0250 ppm 
aselective defeciian of NO or NO, 0-10 ppm 0-1000 ppm 

0 2 5  ' ppm 02500 ppm 
0 1 0 0  ppm 0 1 o . o ~  ppm 

Eight ranges, fmm 2.5 to 10.000 ppm FS 

Coniinuuus moniloring with rapid response 

0 Linear on all ranges Minimum Detecrable .OS ppm 
.Field proovsn mliabllity Concenbabon 

.Insensilirs m changes in sample flow Noise Less man 1% of FS 

i fh t ra ie j  in um diagram, oampta gas enters me Reproducibiiily l%ofFS 
Model 10, flows mrough me bypass capillary, and 
diuides. Most of the samole ha throwh Um o P e d n g  0-40'C 
tloweter, accumuiamr, 'bypass pump. and T ~ m p e m r e E m - 3  
exhausts. Only a small anwunt of sampk Mws 
mmugh the sampta capillery for analysis. The Respnw, (& 
bvpass pump in conjunclion wim l6+ Sample 
rspulamr maintain a constant pressure dXerentiaI 
across the samole CMiiIw. thus mainm'nina 

- 1.5 second NO mode - 1.7 second NO, mode 

t 1 ppm in 24 hours 

m, 
zero sailicy 

constant sample Row b; an&is. This plumbing 
neoroll( makes ma ana@er insensM.n to pressum 
fluctuation in the sample inlet. 

span stability 2 1% in 24 houm 

Linearity 2 1% fmm 0.05 io 10,000 ppm** 

a 
I 

From me sample capillary, me sample io be 
anw is eimer dinnted mrough the NO, NO 
conmriRr or m u n d  fi, depending on c h o m  of 
me opemior. In the reaciion chambar Um sample 
macis wim owne loprodme the lightemission and 
is exhausW. The owne is produced inmmalbj 
fmm dry air swen'ng f f m i g h  Um o m e n  regulator 
and ownator. The light emission is sensed by l6+ 
phommu~i ta r  iube and ampiM. 

Power Rquimmenls loo0 Warn. 115 2 10 w h .  60 HZ standard. 
Also available in 115V 50 Hs 
and 210 t 15 wh. 50 HZ MmionS 

19' wide x 17 high x 20' deep 

75 Ibs. (including pump) 

rw standard oulpuls supplied: I) &iov; 
2) FieMseiectabie fmm 010'4 5'4 lV, lWmVor 10mV.. 
(ma ootions availabie.1 

Physical Dimensions 

insbvnmmt Weight 

0Uam 

*Specilic&ns are typical and subject io change wimout notice. 
*% 0, Feed; Wm, dry alr, iineariiy h, 2000 ppm. 



FUJI 730 
NDlR SINGLE GAS ANALYZER 

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

J 

PwNMgEffCPmm 

Tim Fuji 730 Series Anatyzers use tha infared adsorpbbn 
characfenm'c ofgases m measure tha concentrimon of 
gas samples. An efficient single beam design which 
inwrpomtes e unique mass llow sensor system insures 
accurate and interference mte anaipis for a wide variery 
of qplicaiions. 

A singls beam of infrared energy is choppad and passed 
through a sampie cell conraining me Rowing os sample, 
Due m 
energy in Ms beam is reduced by Ms concenbaiion of 
tha nmasumd gas in the sample. Tbe Htenuafed infrared 

mass r%w sensor which contah a high concentrimon of 
tfm gas speciss tha an-r is intended Io measure. 
The nw cevfty sensor pehms nw funcdbns in tha 
a n w n g  process, il firm elimlnams interference caused 
by other gases and water vapor by detecting and 
subtracting Ms inrsrference component from tha d e m r  
outpui, and secondly, pnduces an outpui signal which 
represenis an accurate duplication of ttm relative infrared 
energy adsorption. This resuhanf signal is eiecnonffialk 
pmessed and lineraired m provide an electrical signal 
which drives meters and other output devices. 

S T f f l D M C J ~ :  
Carbon Monoxide (CO) 
W o n  Dioxide (Cog 
Methane (CH J 

STfflDAFUl RkWGEs 
O-SOO/looO ppm 
0 - 1 ~ / 2 O O o  ppm 
0-2ooO/SooO ppm 
0-2500/SOOO ppm 

04.S/l.O% 
0-1/2% 

0-5/10% 
1-10/20% 

PURGE GAS F i l l l f f i  
Siandard Equipment 

adsorption characfenstic, tha amount of 

beam is parred serialk mrnugh tha tscawba "Softha 

0-2/5% 

l"ALwANcHEcI(MTuRE 
Calibrafion check wifhout the use of span gases. 
Consems gas and reduces operating corn. 

SpEclFlcAnaUs 
R8peatability: 20.5% of full scale (low range) 

11.0% of full scale (high range) 

r 1% of full scale per 24 hours 

1 1% of full scale per 24 hours 

22% of full scale (within Iinean'zerJ 

0.5% of full scale 

. .  
ZlVD Ofin? 

Spen D m :  

Mas Lnel: 

S+IMCI d RsspDnse: 90% indication 

€labid: 

-: 

2, 3 or 5 seconds (%Id selectable) 

Less man 15 seconds (depending on cell 
l e n f l )  

W p :  Two hours (ro 22% full scare) 

1-m 
chsut 

-: 

Ambieni 

Manually a c t i w  from front panel 

0 lo 1V DC, linear 8 4-2OmA DC, linear 

Tenperahue 
RMge: 23 to 1 I ~ O F  (-5 m 45Ocj 

Ambienl Humid* To 90% R.H. (noncondensingj 

-Gas 
Temperabra: 

-Gas 
Fkw Rae: 

Puge Gas Rim, 

32 m 122'F (0 m 50°Cj 

2 1 1 scfh (1.0 2 .OS slpm) 

(when, necessary); 2 scfh ( I  slpmj. when required 

paver 
Requimments: 1 1WAC 1 10%. 60 Hz, 30VA 

Gas Connectons: All %'compression+pe tube fmings 

&E and Weight 7.9 (Hj x 9.8 FVl r( 21.3 (DJ inches 
(200 x 250 x 541 mmj 
24.2 pounds ( 1  1 kgj 

.consBmconsriiDns 



I FUJI 760 
NDIR GAS ANALYZER 
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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 (CHJ 

This instrument is designed for stack monitoring and process coniml appiicetions. it's remarkable accuracy and @st response makes 
it an ideal inmment for CEMS, boiler coniml equipment, research labs and many other monitoring applications. For usage requiring 
utba senribLe measurement, the Fuji 760 delivers superior p h m a n c e .  Using the Non-Dispeniw I n W  (NDIR) Mass Flow 
Detector, low concentdon measurements am a c c u m  and reliable. The Fuji 760 incorponnes an Interference Compensating 
Detector which minimizes the effects of other gases, particularly when opefating in ranges of high SenstMy 

FEATURES ff ?HE FWI-760 
The Fuji 760 Analy?re uses infrared adsorption techniques m measurn gas 
concentretions. howver, many innovative patented features make this instrument 
tdr superior m conventiond Non Dispenive infryad Analyznn. Among its unique 
features am an o@cal chopper design which virlualfy eliminms me effem of 
vibration and resultant optical noise; a mass flow sensor system which reduces the 
efem of interfering gases m insignficant levels, mus petmming gas anaipis at 
low concem'on ranges; and a dual beam optical system deribed ffum a single 
inframd source which enhances long term stabif@. a PWNCPAL ff m m  
A singls beam of inlrared enemy is modulated and split into two parallel beams by 
a dimbution ceii. One beam is passed through a Merence ceii conaining a non- 
absoming gas, and me other beam is passed mmugh a cell containing the sample 
gas being measured. Ths beam passing through the sample cell is anenuated by 
the amount of gas conceniration In the sample and compared against the 
unanenuaied reference beam by Um mass flow detacmr system. One set of 
detectors sense me amount of sample gas as comparedegalnsf the reference, the 
second set of detectors measure and cancel interferents in the sample. The 
owun of the detectors am electronicaliy processed and conditioned into useabie 
signals for indicamrs and Omel ourput devices. 

DmCTAEkE GAS RANGES 
s Y f a d a d c m % 7 u ~  - Minimum Rwqe 
Carbon Monoxide (CO) 0 m 100 ppm 
CarMn Dioxide (Cog o m so ppm 
Nitric Oxide (NO) o m  100 ppm 
Sulfur Dioxide (SO9 o m  looppm 
Tom Hjdmarbons 0 m so0 ppm 

Specificatias 
(- m u - )  
~spes~brli(y: =o.sm offui i  scale 
k I M R  ~ 2 % o f f u l l s c a l e p e r n w k  
Span IMR 22% of fuii scale per n w k  
Limwffy 22% of fuil scale 
speed d RBsponss: 90% indication 
m i n  5 seconds (Elamnic Response) 

selected by hont panel s w k h  or emmal 
contact closure. 
mumup: Four bun minimum 
c*Qusr 0 m 1V DC, linear and 4-2OmA 
DC, linear 

Range seIech7: Eibzer Of two ranges 

~mbsnt ~enperahae~ange:23 m 
I 1 3 ' ~  (-5 m 4 5 ' ~ )  
Ambisnt Humirlily: To 90% R.H. (non- 
condensing) 
.smipb GBI ~enpsnmne.. 32 m 122- F 
(0 m SOT) 
s a n l p l s ~ s o ~ l a r ~ a b c  1.0 ~ o s ~ c r n  
(0.50?0.25 Slpm) for Sfaildard 
configuration 
-in COntaettntb sempb: 304 
srainiess steel, neoprene rubber, 
silicone rubber, W 2 /  rapphire. Teflone 
PauKRaquimmmts: 115VAC~lO%, 
50/60 H.? (switch selectable) 
110 VA mar. (200VA mar wim convener) 
220V AC availeble 
GBI Omnec(ans: AN %' compression- 
(vpe tube f i n g s  
simandweigk 
8.66 (H) x 17.44 (W) x 16.78 (0) inches 

37.4 pounds (17 kg) 
(220 x 443 x 350 mm) 
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8610 GAS CHROMATOGRAPH 

Km&umL?bGc 
At a fmciion of the cost, the SRI 8610 Gas 
Chromemgraph provides the CapabiIMes and 
sophisticaiion of vastly lager and more expensive 
inmments in a small, liglnneigh7 and emactive 
package. More of a miniaiure labomtory GC than a 
bvs porlable, the 8610 is the penkt size and weigh7 
for easy tieM use without sacrhicing big GC feaiures. 
In mS lab or in the WM, Um B b l O  Gas 
Chromamgraph gives p u  up m I% demcmm plus a 
buin-in p u p  and tmg in a simple m opeme, easy 

And, the Peaksimple Dam S)stem, provided fm wim 
ewry 8610 GC turns p u r  IBM PC imD a pobwrful 
chromemgraphy integr8for which also controls the 
8610'3 tempemiure program and p u p  and trap. 

~ u b S h o o t ,  and unbelievably low Cost package. 

-1enPerabw- 
Tempetaiure programming is a standard feature on 
erary 8610 GC. Up m 15 mp/plereau Segmenk 
permit maximum flexibiliry. Because the temperature 
program is COflODlM by the d& S @ m ,  

unlimimd number of diftSrsnt temperature programs 
may be permanently smmd on disk and activated 
wim a few keysbokes. The 8610's temperature 
pfrgram can be controlbd eimar by the Peaksimple 
Dam Spmm (included fma wim ewry GC) or by any 
Omer data spimm or inmgmlur which has mS abilw 
m close relay contacts ai s p e c W  times during the 
Nn. 

ulbaLarLQipscDhmvlorsn 
The SRI 8610's lage easily accessible column own 
is designed m tii all standard packed and capillary 
columns wim diameters up m eight inches. The 
u h l o w  mass design albwt rapid hea-up and 
cookdown from embient m 250 degms centigrade. 
Interchangeable scm)HCin heamr elements allow 
power consumption m be reduced for low 
temperature Densry powered applications, or easy 
heater replacement in the want of a failure. 
Squirmkage type own fan insures uniform heai 
dim'outnn and siabiliry 10 wimin . 1 dsgme. 

D:\DONNA\8610GAS:DJB --. - 
I.. 

Low cast GC Free Data sysiem/lntegmtor 

Field Portable Built-In Purge and Trap 

Tempemme Programmable Multiple Detectors 

DignalGas~conw*m 
The canier gas ffow rets is mgulated by a unique Digital Flow Conmller. 
hcise and reproducible ewn ai capilla!y flow tat% below 1 cc/per 
minure, the carrier gas flow contmller is standard eguipmeni on ewry SRI 
6610 GC (empi lowcost student d e l ) .  Digital dial allom flow m e s  m 
be adjusted without having m measure actual flows with a bubblemeter. A 
wlumn head pressure gauge is provided m dert'the operamr m leaks or 
blockages in Um column. The same flow conmller is optionally available 
br hydrogen and air combustion gas flows (recommended for NPD 
>peration). In addifion. inlet pressure mgulamn am supplied for each gas 
m isolate the GC fmm fluctuations in gas supply pressure. 

DireQ Cool On column In- 
Th? zemdead wlum oncolumn injector is designed for sfaie of the art, 
m1 oncolumn injedons using both packed and wid&vre cqillary (S3 
mm). A special widsbora adapter positions the .53 mrn column so the 
syringe smcoihly deposirr the sample in the bore of the column men. 
This provides a malty inert, mew and glass ftw sample paih. Peaks am 
9xcepiionalty sharp and well resofwd. - 
Thermal Condunivily VCD) Photo-ionization (PID) 
F l m  lonirabbn (FID) 
Nmogen-Phosphorus [NPD) 
Thermionic loniration (7ID) 

Up 10 3 detectDrs may be mounted simultaneously and plumbed in series 
so that one injeciion passes through each dermmr and inm the ne&. 
Common series configurations include: 

Elecmn Capture (ECD) 
Hall Detecmr (HALL or ELCD) 
Flame Phummetric (FPD) 

(PIDND), (7CDFID). (PIDECD), 
(PlD-HALL) and (PIDECDFID). 
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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 (FlD) in a thermostatically 
controlled oven to prevent the loss of high molecular weight hydrocarbons. 

op-ons 
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 

7% precision full scale 
Response time - 90% full scale within 1 second 

STANDARD SPECIFICATIONS: 
Analysis Method: 
S e n s w :  Max. 1 ppm CH 
Response Tima: 

Flame lonicebon O e m r  (FID) 

90% of full scale in less man one second 
Zem DM: 
Span OM: 1% of full scat8 psr 24 MUS .-.-. 
Linearity W i n  1% 
m e n  Synegism: 
Ranges: 

0liipVts: 
Display: 
Zem/Span Adjust: 
Fuel Consumption: 

Air Consumption: 
Zen, & Span Gas: 
Sample Pump: 
Sample Pressure: 
Sample Filter: 
Analysis Temperature: 
Power Requirements: 
Ambient Temperature: 
Dinmnsbns: 
weight: 38.6 Ibs (173 kg) 
Shipplng Weight 

1% d full scab psr 24 hoof6 

Less than 1% d selected range 
~ n y  m m  of me @#owing: 
0 -  lo, 100, lO00, 1 0 , ~ .  100,Wppm 
0 ~ 10 Volts D.C. 
Analog Mmer in ppm HydrOCaIbOn or in % LEL 
Manual on fmnt panel 
Hydrcgen 20 cc/min at 22 psig (1.5 Bar) 
Hydrogen/Helium 40/60 mix: 80 cc/min. 
None Integral Air generamr 
3 psig (200 m Ear) 
All Stainless Steel, heated. 3 limn per minute at operating temperature 
Ey Integral Pump 3 psig (200 m E a )  
Permanent all stainless steel 2 micmn back-purged for cleaning 
Adjusfable 200 m 400'F (93 m Z M T )  
I 10 vons. 60 Hem AC 800 watts (others on quest)  
3 2 ' ~  to I IO'F (0 m 43%) 
Width 483 mm (19 inches), Depth 460 mm (!E1/8 inches). Height 221 mm (E3/4 inches) 

53 Ibs (24 &g) 

D: \DONNA\ JUM.DJE 
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SERVOMM 
0 

I 1400 SERIES 
GAS ANALYZERS 

SPECIFICATION 

Principle 
Linearity 
Repeatability 
Zero Drin 
(Per Week) 
Signal Output 

Alarms 

Display 0 
Response Time 

Operating Ambient 
Temperature 

Relative Humidity 

Sample Pressure 

Sample Contact 
Materials 

AC Supply 

Dimensions 

OXYGEN 

Magnetodynamic 
-r0.2% 0, 
20.2% 2 
<0.2% 0, 

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

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

3% digit LCD reading 0 to 
100% 0, 

Less than 15 seconds to 
90% 

32 - 104°F (04°C)  

0 - 85%, non-condensing 

0.2 to 0.6 barg 

PARAMAGNETIC OXYGEN 

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

Oxygen is virtually unique in being a paramagnetic gas, 
this means that it is attracted into a magnetic field. In the 
Servomex measuring cell, the oxygen concentration is 
detected by means of a dumb-bell mounted on a torque 
suspension in a strong, non-linear magnetic field. The 
higher the concentration of oxygen, the greater the dumb- 
bell is deflected 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 

15VA maximum 

1 9  Rack - 4U case 
Bench top - 7.1" (180mm) hi 
gh, 10.1'' (256mm) wide, 
15.4 (390mm) deep 

22 Ibs (10kg) approximately 

240'4 AC, ?lo%, 48 to 62HZ 

p7igliiEkl Imnscmo Bu 

Gas Flow Diagram 

Advantages 

0 Not cross sensitive to most common gases 
0 Long lifetime 
0 Rugged Design 
4 No routine cell maintenance 



VI. CALCULATIONS 

A. Particulate - Condensibles 
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NAME: APACIMACASPHALT DATE: December 7 and 8, 1992 
LOCATION: CROSS CITY, FLORIDA 

SUMMARY OF TEST DATA 

SAMPLING TRAIN DATA 

1. Sampling time, minutes 

2. Sampling nozzle diameter, in. 

3. Sampling nozzle cross-sect. area, tt2 

4. lsokinetic variation 

5. Sample gas volume - meter cond., cf 

6. Average meter temperature, "R 

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

8. Total particulate collected, mg. 

MLOCrrY TRAMRSE DATA 

9. Stack area, ft.' 

10. Absolute stack gas pressure, in. Hg. 

11. Barometric pressure, in: Hg. 

12. Avg. absolute stack temperature, A' 

13. Average Nel. head, (C, = .84) 

14. Average stack gas velocity, R./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. 

18. Stack gas flow rate, cfm 

19. Particulate concentration, gr/dscf 

20. Particulate concentration, Ib/hr 

21. Particulate concentration, Ib/mBtu 

OASAT DATA 

22. Percent CO, by volume 

23. Percent 0, by volume 

24. Percent CO by volume 0' 
25. Percent N, by volume 

Run #l 
12-07-92 

12:59 

14:03 

60.0 

,2500 

.000340 

110 

44.679 

561 

1.57 

8.00 

11.34 

30.10 

30.10 

870 

1.03 

78.60 

492.50 

35.80 

1258 

53479 

0.0030 

0.54 

0.00000 

8.60 

1l.QO 

.oo 
80.40 

SOURCE: EAGHOUSE 

Run #2 
12-07-92 

14:52 

16:07 

60.0 

,2500 

.000340 

95 

45.880 

570 

1.93 

8.90 : 

11.34 

30.10 

30.10 

816 

1.15 

84.99 

471 50 

34.54 

1478 

57827 

0.0033 

0.70 

0.00000 

7.00 

11.70 

.oo 
81.30 

Run #3 
12-0892 

08:30 

10:24 

60.0 

,2500 

.000340 

91 

48.867 

545 

2.22 

6.20 

11.34 

30.08 

30.08 

801 

1.22 

88.30 

386.80 

27.97 

1721 

60079 

0.0020 

0.49 

0.00000 

5.50 

13.00 

.oo 
81.50 

Format: sumrnryR3/ 19-000 
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NAME: APAC/MACASPHALT DATE: December 7 and 8, 1992 
LOCATION: CROSS CITY, FLORIDA SOURCE: BAGHOUSE 

- (17.64) (.980) (44.679) "m(m 

MOISTURE DETERMINATION 
DRY GAS VOLUME 

1.57 30.10+- 
13.6 

561 

E. Hg 1 ' m J  1 
Where: 

Vm(std) = 
V, ' = 

Pbar = Barometric pressure at orifice meter, in. Hg. 
P,, = Standard absolute pressure, (29.92 in. Hg.). 
T, = Absolute temperature at meter, O R .  

Tstd = Standard absolute temperature, (528OR). 
AH = Avg. pressure drop across orifice meter, in. H,O. 

Dry gas volume through meter at standard conditions, ft'. 
Dry gas volume measured by meter, ft'. 

Y = Dry gas meter calibration factor. 
13.6 = Inches of water per Hg. 

Run #1: 

Run #2: 

"mcm - (17.64)(.980)(4!5.880) 

Run #3: 

"m(m - (17.64) (.980)(48.867) 

1.93 30.1 0 + - 
13.6 

,570 

- 41.600 dscf 

- 42.081 dscf 

2.22 30.08 + - 
13.6 

545 
- 46.878 dscf 

Format: dgmP/13-001 
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NAME: APACIMACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

32 
DATE: December 7 and 8, 1992 

SOURCE: BAGHOUSE 

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING 

Particulate Concentration: Cs gr/dsd 

c,' - 0.0154 - 1 &I [2] 
Where: 

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

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

V,,,(*dl = Dry gas volume through meter at standard conditions, cu. ft. 

Run #1: 

c,' - jo.0154 $1 [ 4;:z0] - 0.0030 grldscf 

Run #2: 

- 0.0033 grldscf 

Run #3: 

0.0154 AlL - 0.0020 grldscf 

Format: cs~3/03-004 



NAME: APAC/MACASPHALT DATE: December 7-9, 1992 33 
LOCATION: CROSS CITY, FLORIDA SOURCE: BAGHOUSE 

Particulate Matter 
CONVERSION TO rng/rn3 

[ 35.31 ft3 j [  ma ] C,mg/m = ( C,gr/dscf ) 
m3 0.0154 gr 

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

0.0154 = Conversion from grains to milligrams 
35.31 = Conversion of ft3 to m3 

@ Run#l:  

35.31 ft’ C,mg/m’ ’ = ( 0.0030 ) ( m, 

Run #2: 

C,mg/m’ = (0.0033 ) ( 35.31?’ I[-- 0.0154 gr = 7.57 m 

Run #3: 

35.31 ft’ 
, m3  

~ ,mg/ma = (0.0020) [ 

~ 

Format: 03-009 



34 DATE: December 7-9, 1992 
!SOURCE: BAGHOUSE 

TCTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING 

Condensible Particulate Conceniration: Cs gr/dscf 

c; - 0.0154 M" 1 mol [GI 

Where: 

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

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

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

Run #1: 

c s  = [ 0.0154 gr - ] [* 0.0253 gr/dscf 
mg 41.600 

Run #2: 

Cs = [ 0.0154 $1 [ & 0.0164 gr/dscf 

Run #3: 

Cs = [ 0.0154 $1 [ .& 0.0129 gr/dscf 

Format: csR3/03-004.con 



NAME: APAC/MACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

DATE: December 7-9, 1992 35 
SOURCE: BAGHOUSE 

Condensible Particulate 
CONVERSION TO rng/m3 

Where: 
C,mg/ml = Concentration as milligrams per cubic meter 
C,gr/dscf = Concentration as grains per cubic foot 

0.01 54 = Conversion from grains to milligrams 
35.31 = Conversion of ft’ to mi 

35.31 ft’ ) (3-) = 58.01 0.0154 gr C,mg/m3 = ( 0.0253 ) ( m,  

Run #2: 

C,mg/m’ = (0.0164) ( 35.31p’)( 2 - 1  0.0154 gr = 37.60 m 

Run #3: 

Format: 03-009 



36 
DATE: December 7 and 8, 1992 

SOURCE: BAGHOUSE 
NAME: APAC/MACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

Where: 

DRY MOLECULAR WEIGHT 

M, - 0.44 (%CO,) + 0.32 (%02) + 0.28 (%CO + %N2) 

M, = 

%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 (8.60%) + 0.32 (11.00%) + 0.28 (0.00% + 80.40%) - 29.82 

Run #2: 

Ib 
Ib -mole 

M d  - 0.44 (7.00%) + 0.32 (11.70%) + 0.28 (0.00% + 81.30%) - 29.59 

Run #3: 

Ib 
Ib -mole 

M d  - 0.44 (5.50%) + 0.32 (13.00%) + 0.28 (0.00% + 81.50%) - 29.40 

Format: mdR3/13-002 



37 
NAME: APAC/MACASPHALT DATE: December 7 and 8, 1992 
LOCATION: CROSS CITY, FLORIDA SOURCE: BAGHOUSE 

WATER VAPOR CONDENSED 

vwc. - [V, - VI1 [ :wR:i7] - 0.04707 [Vf - VI] 

Where: 

.0.04707 = 
0.04715 = 

VWC, = 

vwsgsid = 

f I  

f I  

v - v .  = 
W - W .  = 

P, = 

M, = 

R =  

- 
Tsfd - 
'*id = 

Conversion factor, ft3 /ml. 
Conversion factor, ft3/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. 

Run 1: 

Vwc, - (0.04707) (480.0) - 22.6 ~ . f t  
vw. - (0.04715) (12.5) - 0.6 cu.ft 

Run 2: 

Run 3: 

V,. - (0.04707) (470.0) - 22.1 ~ . f t  
vwsp. - (0.04715) (1.5) - 0.1 cu.ft 

VWEd - (0.04707) (386.0) - 18.2 ~ . f t  
VwsOa - (0.04715) (.8) - 0.0 ~ . f t  

Format: vaporR3/24-001 



38 
DATE: December 7 and 8, 1992 

SOURCE: BAGHOUSE 
NAME: APACIMACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

MOISTURE CONTENT OF STACK GASES 

Where: 

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

V, = 

VWC,,~ = 

VwsgSld = 

Dry gas volume measured by dry gas meter, dcf. 

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

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

@ Run 1: 

] x 100 - 35.80% 22.6 + 0.6 
Bwa - [ 22.6 + 0.6 + 41.600 

Run 2: 

] x 100-34.54% 22.1 + 0.1 
Bwa - [ 22.1 + 0.1 + 42.081 

Run 3: 

] x 100 - 27.97% 18.2 + 0.0 
Bwa - [ 18.2 + 0.0 + 46.878 

Format: bwsR3/19-001 



39 
NAME: APAC/MACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

DATE: December 7 and 8, 1992 
SOURCE: BAGHOUSE 

MOLECULAR WEIGHT OF STACK GASES 

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, - 29.82 (1 - 35.80) + 18 (35.80) - 25.59 (Ib./lb.-mole) 

M, - 29.59 (1 - 34.54) + 18 (34.54) - 25.59 (Ib./lb.-mole) 

M, - 29.40 (1 - 27.97) + 18 (27.97) - 26.21 (Ib./lb.-mole) 

Format: msR3/ 19-002 



NAME: APAC/MACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

STACK GAS VELOCITY 

40 
DATE: December 7 and 8, 1992 

SOURCE: BAGHOUSE 

Where: 
v, = 

c, = 

Pbar = 
P, = 
P, = 

pstd - 
t, = 

K, = 

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. = Pbar + P, 
Standard absolute pressure, 29.92 in. Hg. 
Stack temperature, OF. 
Absolute stack temperature, OR. = 460 + $. 
Molecular weight of stack gas, wet basis, Ib/lb-mole. 

r 

Run #2: 

81 6 4 (30.10)(25.59) 
v - (85.49) ( .a )  (1.15) 

Run #3: 

801 4 (30.08)(26.21) 
v - (85.49) (.a) (1.22) 

- 84.99 WSeC 

- 80.30 Wsec 

Format: vsR3/19-003 



NAME: APAC/MACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

41 
DATE: December 7 and 8, 1992 

SOURCE: BAGHOUSE 

STACK GAS FLOW RATE 

Q, - 3600 [ 1 - kc ] V, A [k] [$] 
Where: 

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 ( O 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 + Pg 
Standard absolute pressure (29.92 in. Hg.). 

Run #1: 

Q, - 

Run #2: 

Q, - 

Run #3: 

Q, - 

3600 (1 -.3580) (78.60) (11.34) 

3600 (1 -.3454) (84.99) (11.34) 

3600 (1 -.2797) (88.30) (11.34) 

"1 [ ""1 - 1257745.3 - dscf 
870 29.92 hr 

dscf 
hr 

1478454.8 - 

dscf 
hr 

- 1720708.6 - 

Format: qR3/19-004 



42 
NAME: APACIMACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

DATE: December 7 and 8, 1992 
SOURCE: BAGHOUSE 

EMISSIONS RATE FROM STACK 

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

Where: 

E = Emissions rate, Ibs/hr 

C, = 

Q, = 

Concentration of particulate matter in stack gas, dry basis, corrected to 
standard conditions, grldscf. 

Dry volumetric stack gas flow rate corrected to standard conditions, dscflhr. 

Run #1: 

Run #2: 

Run #3: 

E -  

E -  

Format: csR3/05-005 



NAME: APAC/MACASPHALT 
LOCATION: CROSS - I ,  FL3RIDA 

CondmnrlM. Pariicukt. 
EMISSIONS RATE FROM STACK 

43 
DATE: December 7-9, 1992 

SOURCE: BAGHOUSE 

Where: 

E = Emissions rate, Ibs/hr. 

C, = Concentration of Condensibles in stack gas, dry basis, 

0, = Dry volumetric stack gas flow rate corrected to 

corrected to standard conditions, gr/dscf. 

standard conditions, dsd/hr. 

Run X1: 

= 4.55 (9.0253) (1.257.745.a 
7,000 

E =  

Run X2: 
(9.01641 (1.478.454.8) 

7,000 
E =  = 3.46 

Run X3: 

(9.0129) (1,720.708.6) 
7,000 

E =  = 3.17 

Format: csR3/05-005 i 



NAME: APAC/MACASPHALT 
LOCATION: CROSS CITY, FLORIDA 

30.10 + - 44.679 
561 E1 (0.002669) (492.50) + 

60 (60.0) (78.60) (30.10) (.OoO340) i 

44  
DATE: December 7 and 8, 1992 

SOURCE: BAGHOUSE 

110% 

ISOKINETIC VARIATION 

1.93 30.10 + - 
570 13.6 

45.880 (0.002669) (471 50) + 

60 (60.0) (84.99) (30.10) (.OoO340) 

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

I - 100 T, 

- 95% 

Where: 
I =  

100 = 
T, = 

0.002669 = 

T, = 

AH = 
13.6 = 

60 = 
e =  

vi, = 

Pbar = 

v, = 
P, = 
A, = 

Run #1: 

2.22 30.08 + ~ 

13$ 
48.867 

545 
(0.002669) (386.80) + 

I - (100) (801) 
60 (60.0) (88.30) (30.08) (.000340) 

I - (100) (870) 

- 91% 

Run #2: 

I - (100) (816) 

Run #3: 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, O R .  

Conversion factor, Hg - ft’/ml - OR. 
Total volume of liquid collected in impinges 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 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’ . 

Format: iR3/09-001 



e 

VI. CALCULATIONS 

B. Formaldehyde 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

e 
SAMPLING TRAlN DATA 

1. Sampling time, minutes 

2. Sampling nozzle diameter, In. 

3. Sampling nozzle cross-sect. area, ft2 

4. lsokinetlc variation 

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

6. Average meter temperature, "R 
7. Avg. orifice pressure drop, in. H,O 

8. Total formaldehyde collected, mg. 

VELOCITY TRAVERSE DATA 

9. Stack area, f t z  

10. Absolute stack gas pressure, in. Hg. 

11. Barometric pressure, in. Hg. 

12. Avg. absolute stack temperature, Ro 

13. Average &el. head, (C, = .B4) 

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

STACK MOISTURE CONTIEM 

a 

15. Total water collected by train, ml. 

16. Moisture in stack gas, % 

EMISSION DATA 

17. Stack gas flow rate, dscf/hr. 

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 vdume 

23. Percent CO by vdume 

24. Percent N, by vdume 0 

SUMMARY OF TEST DATA 

45 
DATE: December 9, 1992 

Run #1 
12.ossp 

1248 

13:53 

60.0 

2610 

,000371 

91.8 

56.029 

567 

3.04 

8.80 

11.30 

30.12 

30.12 

727 

1.17 

80.43 

424.90 

27.74 

1728 

54532 

0.0026 

0.64 

6.50 

12.60 

.MI 

80.90 

Run #2 
1249-92 

1424 

15:34 

60.0 

,2610 

,000371 

102.8 

57.583 

563 

3.16 

8.80 

11.30 

30.12 

30.12 

736 

1.13 

78.34 

503.40 

30.44 

1600 

53115 

0.0025 

0.57 

7.20 

11.70 

.oo 
81.80 

Run #3 
1249-92 

16:11 

17:06 

50.0 

2610 

,000371 

97.2 

41.790 

563 

2.36 

5.80 

11.30 

30.12 

30.12 

796 

1.08 

78.01 

366.60 

30.57 

1471 

52891 

0.0023 

0.48 

8.00 

10.50 

.oo 
81.50 

Format: summryR3/19-000 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CIW, FLORIDA 

AH 
p,+13.6 

pad 

46 
DATE: December 9, 1992 

AH 

Y V m  
"R 

E. Hg 
- 17.64 - 

MOISTURE DETERMINATION 
DRY GAS VOLUME 

- 
'rn(8td) - 

Where: 

- 
"m(std) - 

v, = 

PtJar = 
'std = 
T, = 

Tstd = 
AH = 

Y =  
.13.6 = 

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: 

"m(* - (1 7.64) (.985) (56.029) 

Run #2: 

Vmw - (17.64) (.985)(57.583) 

Run #3: 

"m(m - (1 7.64) (985) (41.790) 

3.04 30.12+- 
13.6 

567 
- 52.099 dSd 

3.16 30.12+- 
13.6 

563 
- 53.940dsd 

2.38 30.12+- 
13.6 

563 
- 39,070 dsd 

Format: dgmP/13-001 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

47 
DATE: December 9, 1992 

TOTAL CONTAMINANTS BY WEIGHT: GRAIN LOADING 

Formaldehyde Concentration: Cs gr/dscf 

Where: 

c, = 

M, = 

- 
"rn(std, - 

Run #1: 

Run $42: 

Run #3: 

c; - 0.0154 _QT_ M" 1 mQl [GI 

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

Total amount of formaldehyde collected, mg. 

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

0.0154 AL - 0.0028 gr/dsd c; - [ 
mb] [ 5:%] 

- 0.0025 grldsd 

Format: csR3/03-004 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

48 
DATE: December 9, 1992 

Formaldehyde 
CONVERSION TO mg/m3 

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

0.0154 = Conversion from grains to milligrams 
35.31 = Conversion of ft’ to m’ 

1 35.31 f t 3  mg- ( 0.0154 gr C,mg/m3 = ( 0.0026 ) ( 
m3 

= 5.96 

Run #2: 

C,mg/m3 = ( 0.0025 ) ( m 3  ) = 5.73 

Run #3: 

~,mg/ma = ( 0.0023 ( 35.31 p3 ) ( 3- ) = 5.27 m 0.0154 gr 

Format: 03-009 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

E =  CS 

49 
DATE: December 9, 1992 

9 MOL 22.4 1 293°K ft ' 1,000,000 

1,000 mg 30.039 MOL 273°K 28.317 

Emissions of Formaldehyde: PPM (PARTS PER MILLION) 

8.8 mg 9 MOL 22.4 P 2 W K  rt' 1,ooO.ooO = 4.78 ppm 

Where: 

8.8 mg 

c, = 
1oM3 mg/g = 

30.03 g/MOL = 
22.4 1/MOL = 

293"K/273"K = 

1,ooo,ooo = 
2a.317/ft> = 

9 MOL 22.4 P 293°K n' 1,000,000 = 4.61 ppm 

Run #1: e 

5.8 mg 

39.070 dsd 

Concentration of formaldehyde in mg/dscf. 
Conversion to grams. 
Molar conversion for formaldehyde. 
Volumetric molar conversion @ 273°K. 
Temperature correction to standard conditions. 
Conversion to liters. 
Conversion to parts per million. 

g MOL 22.4 P 293'K it' l,ooO,ooO = 4.20 ppm 

1,000 mg 30.03 g MOL 273% 28.317 

52.099dscf I 1,ooO mg I 30.03 g 1 MOL I 273'K I 28.317 I 
Run #2: 

53.940dscf I 1,ooO mg I 30.03 g I MOL I 273°K I 28.317 I 

Format: 05-03003.ppm 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

50 
DATE: December 9, 1992 

DRY MOLECULAR WEIGHT 

M, - 0.44 (%CO,) + 0.32 (%Oz) + 0.28 (%CO + %NZ) 

Where: 

M, = 

%CO, = 

%O, = 

YON, = 

%CO = 

0.264 = 

0.28 = 
0.32 = 

0.44 = 

Run #1: 

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. 

Ib 
Ib mole 

Md - 0.44 (6.50%) + 0.32 (12.60%) + 0.28 (0.00% + 80.W%) - 29.54 

Run #2: 

Ib 
Ib mole 

Md - 0.44 (7.20%) + 0.32 (11.70%) + 0.28 (0.00% + 81.80%) 29.82 

Run #3: 

Ib 
Ib mole 

M, - 0.44 (8.00%) + 0.32 (10.50%) + 0.28 (0.00% + 81.!50%) - 29.70 

Format: mdR3/ 13-002 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

51 
DATE: December 9, 1992 

WATER VAPOR CONDENSED 

- [W, - W,] [ T( ad) ] - 0.04715 [W, - Wi] 
Mw p,, VW, 

Where: 

0.04707 = 
0.04715 = 

vwc,, = 
vwsg,, = 

VI - vi = 
w, - wi = 

P, = 
R =  

M, = 

Totd = 
'std = 

Conversion factor, ft /ml. 
Conversion factor, ft /g. 
Volume of water vapor condensed (std. cond.), ml. 
Volume of water vapor collected in silica gel (standard conditions), 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./Ib-mole)(oR). 
Molecular weight of water vapor, 18.0 Ib/lb-mole. 
Absolute temperature at standard conditions, 528OR. 
Absolute pressure at standard conditions, 29.92 inches Hg. 

Run 1: 

- (0.04707) (419.0) - 19.7 ~ . f t  v-, 
vw, - (0.04715) (5.9) - 0.3 ~ . f t  

Run 2: 

Run 3: 

Vwc, - (0.04707) (498.0) - 23.3 ~ . f t  
vw, - (0.04715) (7.4) - 0.3 ~ . f t  

- (0.04707) (360.0) - 16.9 ~ . h  v-, 
vw, - (0.04715) (6.6) - 0.3 W.ft 

Format: vaporR3/24-001 

~~ ~ 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

52 
DATE: December 9, 1992 

MOISTURE CONTENT OF STACK GASES 

Where: 

E,, = 

V, = 

Vwc, = 

Vwsg,, = 

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

Dry gas volume measured by dry gas meter, dcf. 

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

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

@ Run 1: 

] x 100 - 27.74% 19.7 + 0.3 
Bvm - [ 19.7 + 0.3 + 52.099 

Run 2: 

] x 100-30.44% 23.3 + 0.3 
Bvm - [ 23.3 + 0.3 + 53.940 

Run 3: 

] x 100 - 30.57% 16.9 + 0.3 
Bw - [ 16.9 + 0.3 + 39.070 

Format: bwsR3/19-001 



53 
NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA DATE: December 9, 1992 

MOLECULAR WEIGHT OF STACK GASES 

M; - M.4 (1 - + 18 (Bum) 

Where: 

M, = 

M, = 

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

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

Run #1: 

M, - 29.54 (1 - 27.74) + 18 (27.74) - 26.34 (Ib./lb.-mole) 

Run #2: 

M, - 29.82 (1 - 30.44) + 18 (30.44) - 26.22 (Ib./lb.-mole) 

Run #1: 

M, - 29.70 (1 - 30.57) + 18 (30.57) - 26.12 (Ib./lb.-mole) 

Format: msR3/19-002 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

Where: 
v, = 
K p =  
c, = 

Pbar = 
P, = 
P, = 

psi, = 
t, = 

AP = 

T, = 
M, = 

Run #I:  

STACK GAS VELOCITY 

54  
DATE: December 9, 1992 

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, O R .  = 460 + 6. 
Molecular weight of stack gas, wet basis, Ib/lbmole. 

727 - 80.43 Wsec 4 (30.12)(26.34) 
v - (85.49) (.84) (1.17) 

Run #2: 

- 78.34 it/- 736 4 (30.12)(26.22) 
V - (85.49) (.84) (1.13) 

Run #3: 

- 78.01 WSeC 798 4 (30.12)(26.12) 
V - (85.49) (.84) (1.08) 

Format: vsR3/19-003 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CIW, FLORIDA 

55 
DATE: December 9, 1992 

STACK GAS FLOW RATE 

Q, - 3600 [ 1 - & ]  V, A [k] [ Z ]  
Where: 

Qsd = 

A =  
3600 = 

Tstk = 
Tstd = 
Pbar = 

Pg = 
Ps = 

Pstd = 

Run #1: 

Qsd - 

Run #2: 

Q, - 

Run #3: 

Q, - 

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 (528OR). 
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.). 

3800 (1 -.2774) (80.43) (11.30) - 1728581.5 - dscf 
hr 

528 30.12 dscf 3800 (1 - 3044) (78.34) (1 1-30) - - - 1800934.5 - [ 7361 [ hr 

3600 (1 - 3057) (78.0 ) (11.30) [-] 528 [-] 30.12 - 1471270.8 - dscf 
798 29.92 hr 

Format: qR3/19-004 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

56 
DATE: December 9, 1992 

EMISSIONS RATE FROM STACK 

Where: 

E =  

c, = 

0, = 

Emissions rate, Ibs/hr. 

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

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

Run #1: 

] - 0.64 Ibs/hr E [ (0.0026) (1728581.5) 
7,000 

Run #2: 

] - 0.57 Ibs/hr E - [ (0.0025) (lsoOW.5) 
7,000 

Run #3: 

] - 0.48 Ibs/hr E [ (0.0023) (1471 270.8) 
7,000 

Format: csR3/05-005 



NAME: MACASPHALT (Formaldehyde) 
LOCATION: CROSS CITY, FLORIDA 

3.04 30.12 + - ”” 
58.029 
587 

(0.002669) (424.90) + 

60 (60.0) (80.43) (30.12) (.000371) 

57 

DATE: December 9, 1992 

- 91.8% 

ISOKINETIC VARIATION 

(0.002669) (V, + (VJT,) (P, 
60 13 V, P, A, 

I - 100 T, 

3.16 30.12 + - 57.583 (0.002669) (503.4) + 
583 13‘61 

60 (60.0) (78.34) (30.12) (.000371) 

Where: 
I =  

100 = 
T, = 

0.002669 = 

T, = 

AH = 
13.6 = 

60 = 
e =  

vi, = 

Pbar - - 

v, = 
P, = 
A, = 

Run #1: 

- 102.8% 

I - (100) (727) 

Run #2: 

I - (loo) (736s) 

2.36 30.12 + - 
13*’ 

41.790 
563 

(0.002669) (366.6) + 

60 (50.0) (78.01) (30.12) (.000371) 

Run #3: 

- 97.2% I - (100) (796) 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, O R .  

Conversion factor, Hg - fta/ml - O R .  

Total volume of liquid collected in impingers anL Mica gr., 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 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 a .  

Format: iR3/09-001 



VI. CALCULATIONS 

C. PAH 

e 



NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

58 
DATE: December 8-9, 1992 

SUMMARY OF TEST DATA 

Run #l 
12-0MQ 

SAMWNG TRAlN DATA Start 11:24 

Finish 12:37 

1. Sampling time, minutes e 60.0 

2. Sampling nozzle diameter, in. Dn ,2500 

3. Sampling nozzle cross-sect. area, k2 An ,000340 

4. isokinetic variation i 96.5 

5. Sample gas volume - meter cond., cf. v m  53.020 

6. Average meter temperature, "R Trn 557 

8. Total PAH's collected, mg. M" 0.99 

7. Avg. orfice pressure drop, in. H,O AH 2.71 

MLoclTy TRAVERSE DATA 

9. Stack area, ft? A 11.30 

10. Absolute stack gas pressure, in. Hg. p, 30.08 

11. Barometric pressure, in.' Hg. p, 30.08 

12. Avg. absolute stack temperature, R" T, 719 

13. Average met. head, (C, = .84) Jdp 1.18 

14. Average stack gas velocity, ft./sec. v, 80.91 

STACK MOISTURE CONENT 

15. Total water collected by train, ml. Vic 434.20 

16. Moisture in stack gas, % 6, 28.94 

EMISSION DATA 

17. Stack gas flow rate, dscf/hr. QSd 1726 

18. Stack gas flow rate, d m  adm 54857 

19. PAH concentratlon, gr/dsd C' 0.0003 

20. PAH concentration, Ib/hr E 0.074 

21. PAH concentration, Ib/mBtu E 0.0oooo 

ORSAT DATA 

22. Percent CO, by volume CO, 6.60 

23. Percent 0, by volume 0, 12.80 

24. Percent CO by vdume co .oo 
25. Percent N, by volume N, 80.60 

Run #2 
1246-!32 

13:34 

17:ll 

90.0 

,2500 

.ooo340 

99.5 

80.649 

562 

2.73 

1.54 

11.30 

30.08 

30.08 

724 

1.15 

78.94 

641.10 

28.50 

1683 

53521 

0.0003 

0.072 

0.00000 

7.10 

13.30 

.oo 
79.60 

Run #3 
124942 

09:46 

12:16 

90.0 

-.2500 

.ow340 

90.7 

75.812 

573 

2.56 

1.57 

11.30 

30.12 

30.12 

730 

1.15 

79.14 

557.30 

27.33 

1703 

53657 

0.0003 

0.073 

0.00000 

6.50 

12.80 

.oo 
80.70 

Format: summryR3/19-000 



e 

NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

MOISTURE DETERMINATION 
DRY GAS VOLUME 

Where: 

59 
DATE: December 8-9, 1992 

V,(81d) = Dry gas volume through meter at standard conditions, ft 
V, = Dry gas volume measured by meter, ft'. 

Pbar = Barometric pressure at orifice meter, in. Hg. 
P,, = Standard absolute pressure, (29.92 in. Hg.). 
T, = Absolute temperature at meter, OR. 

T,, = Standard absolute temperature, (528" R). 
AH = Avg. pressure drop across orifice meter, in. H,O. 

Y = Dry gas meter calibration factor. 
13.6 = Inches of water per Hg. 

Run X1: 

'',cad, - (17.64) (.985)(53.020) 

Run X2: 

",(ad, - (17.64) (.985)(80.649) 

Run X3: 

''.cad, - (1 7.64) (.gas) (75.8 1 2) 

2.71 30.08 + - 
13.8 

567 

2.73 30.08 + - 
13.8 

562 

2 . s  30.12+- 
13.8 

573 

- 50.080dScf 

- 75.503 dSd 

- 69.675 dscf 

Format: dgmP/13-001 



e 

NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

60 
DATE: December 8-9, 1992 

TOTAL CONTAMINANTS BY WEIGHT GRAIN LOADING 

PAH Concentration: Cs gr/dscf 

0.0154 
c ; -  mol [2] 

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. 

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

Run #1: 

0.0154 - . O.OOO3 grldsd 

Run X2: 

0.0154 -K - O.OOO3 grldsd 

Run x3: 

0.0154 -K - O.OOO3 grldsd 

Format: csR3/03-004 



NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

61 
DATE: December 8-9, 1992 

DRY MOLECULAR WEIGHT 

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

Where: 

M, = 
%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 d  - 0.44 (6.60%) + 0.32 (12.80%) + 0.28 (0.00% + 80.60%) - 29.57 

Run X2: 

Ib 
Ib-mole 

M, - 0.44 (7.10%) + 0.32 (13.30%) + 0.28 (0.00% + 79.60%) - 29.67 

Run X3: 

Ib 
Ib-mole 

M d  - 0.44 (6.50%) + 0.32 (12.80%) + 0.28 (0.00% + 80.70%) - 29.55 

Format: mdR3/13-002 



NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

62 
DATE: December 8-9, 1992 

WATER VAPOR CONDENSED 

pw T(.' - 0.04707 [Vf - VI] [ M~ p(W 1 VWcd - Wf - VI1 

- [W, - W,] [ T(w ] - 0.04715 [W, - W,] 
V w a  M w  P,) 

Where: 

0.04707 = 
0..04715 = 

vwc,, = 
vwsg, = 

vi - vi = 
wi - wi = 

P, = 
R =  

M, = 

= 
Pstd = 

Conversion factor, ft'/ml. 
Conversion factor, ft3/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.fi./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. 

Run 1: 

- (0.04707) (427.0) - 20.1 ~ . f t  "..a 
vw, - (0.04715) (7.2) - 0.3 w.ft 

Run 2: 

Run 3: 

- (0.04707) (632.0) - 29.7 ~ . f t  
v-ad 

VW, - (0.04715) (9.1) - 0.4 W.ft 

- (0.04707) (549.0) - 25.8 W.ft 
v-md 

VW, - (0.04715) (8.3) - 0.4 W.ft 

Format: vaporR3/24-001 



63 
NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA DATE: December 8-9, 1992 

MOISTURE CONTENT OF STACK GASES 

Where: 

B,, = 

V, = 

Vwc,, = 

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

Dry gas volume measured by dry gas meter, dcf. 

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

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

Vwsg, = 

Run 1: 

] x 100 - 28.94% 20.1 + 0.3 
Bw - [ 20.1 + 0.3 + 50.080 

Run 2: 

] x 100 -28.50% 29.7 + 0.4 
Bw - [ 29.7 + 0.4 + 75.503 

Run 3: 

] x 100 - 27.33% 25.8 + 0.4 
Bw - [ 25.8 + 0.4 + 89.675 

Format: bwsR3/19-001 



NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

i' 64 
DATE: December 8-9, 1992 

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, - 29.57 (1 - 28.94) + 18 (28.94) - 26.22 (Ib./lb.-mole) 

Run #2: 

M, - 29.67 (1 - 28.50) + 18 (28.50) - 26.34 (Ib./lb.-mole) 

Run #1: 

M, - 29.55 (1 - 27.33) + 18 (27.33) - 26.39 (Ib./lb.-mole) 

Format: msR3/19-002 



NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

65 
DATE: December 8-9, 1992 

Where: 
v, = 

K P =  
c, = 

Pbar - 
P, = 
P, = 

psi, - 
t, = 

AP = 
- 

- 

T, = 
M, = 

Run #1: 

STACK GAS VELOCITY 

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, O R .  = 460 + t,. 
Molecular weight of stack gas, wet basis, Ib/lbmole. 

- 80.91 Wsec 71 9 \J (30.08)(26.22) V - (85.49) (34) (1.18) 

Run #2: 

724 \1 (30.08)(28.34) v - (85.49) (.a) (1.15) - 78.94 ftlsec 

Run #3: 

- 79.14 ft/seC 730 j (30.12)(26.39) 
V - (85.49) (.a) (1.15) 

Format: vsR3/19-003 



66 
NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA DATE: December 8-9, 1992 

STACK GAS FLOW RATE 

Q, - 3600 [ 1 - & ]  V, A [k ] [k]  
Where: 

A =  
3600 = 

Tstk = 
Tstd = 
Pbar = 

Pg = 
Ps = 

Pstd = 

Run #1: 

Q, - 

Run #2: 

Q, - 

Run #3: 

Q, - 

Dry volumetric stack gas flow rate corrected to 
standard conditions (dscflhr). 
Cross sectional area of stack ( f t ' ) .  
Conversion factor (sec/hr). 
Absolute stack temperature ( O R ) .  

Standard absolute temperature (528OR). 
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.). 

dsd - 1726750.6 - 
hr 

3800 (1 - . 2 W )  (80.91 ) (1 1.30) 

3800 (1 -.2850) (78.94) (11.30) 

3800 (1 -.2733) (79.14) (11.30) dsci 
hr 

- 1703478.2 - 

Format: qR3/19-004 



NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

67 
DATE: December 8-9, 1992 

EMISSIONS RATE FROM STACK 

E - [ (") (Qd)] - O.oo00 Ib/hr 
7,000 gr/lb 

Where: 

E =  

c, = 

Q, = 

Run #1: 

Emissions rate, Ibs/hr. 

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

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

] - 0.074 Ibs/hr E - [ (0.0003) (1726750.6) 
7,000 

Run #2: 

E -  

Run #3: 

] - 0.073 Ibs/hr E [ (0.0003) (1703478.2) 
7,000 

Format: csR3/05-005 



NAME: MACASPHALT (PAH) 
LOCATION: CROSS CITY, FLORIDA 

I - (loo) (719) 

68 
DATE: December 8-9, 1992 

2.71 30.08 + - 53.020 (0.002669) (434.20) + 
557 13-61 - 96.5% 

60 (60.0) (80.91) (30.08) (.000340) 

Where: 
I =  

100 = 
T, = 

0.002669 = 

T, = 

'bar = 
AH = 

13.6 = 
60 = 
e =  

vi, = 

v, = 
P, = 
A, = 

Run #1: 

2.73 30.08 + - 
13.6 

80.849 
562 

(0.002669) (641.10) + 

I - (100) (724) 
60 (90.0) (78.94) (30.08) (.000340) 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, O R .  

Conversion factor, Hg - ft3/ml - O R .  

Total volume of liquid collected in impinges 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 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 I .  

- 99.5% 

Run #2: 

Run #3: 

2.58 30.12 + - 75.81 2 
2.56 

(0.002669) (557.30) + 

I - (100) (730) 
60 (90.0) (79.14) (30.12) (.000340) 

Format: iR3/09-001 



VI. CALCULATIONS 

D. SO,, THC, CO, NO, AND CH, 



69 
NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

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. 

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

Run#1 = 

(89.9) ( 100 ) = 124.4 ppm, 
( 100 - 27.74 ) 

Run #2 = 

(69.9) ( 100 ) = 100.5 ppm, 
( 100 - 30.44 ) 

Run #3 = 

(82.7) ( 100 ) = 119.1 ppm, 
( 100 - 30.57) 

Format: 05-001 



NAME: MACASPHALT (Gaseous Compounds) 70 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

TOTAL 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. 

Run#1 = 

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

(29.29) ( 100 ) = 40.53 ppm, 
( 100 - 27.74 ) 

Run #2 = 

(25.00) ( 100 ) = 35.94 pprn, 
( 100 - 30.44 ) 

Run #3 = 

(51.27) ( 100 ) = 73.84 ppm, 
( 100 - 30.57 ) 

Format: 05-001 



i' 71 
NAME: MACASPHALT (Gassous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

1 28.317 0 35.3145 ft' 273°K mde 28.01 g 1,000 mg 
PPm 

l X I O d  f t x  mi 293°K 22.4 t mol9 g 

co 
GASEOUS CONCENTRATION CONVERSION TO mg/m 

_ _  mg 
m' 

- 

1 28.3178 35.3145ftJ 273°K > l o w  
ppm l X I O B  it' mi . z w K  

Where: 
PPm = 

lXlO* = 
28.317 = 

35,3145 = 
273/293OK = 

22.41 = 
28.01 g/mole = 

1,OOO mglg = 

m . = >11654, mde 28.01 g 1000 mg 

22.4, mde g 

Parts per million, dry basis 
Conversion form palts 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, 35.3145ft' 273% mde 28.01 g >loo0 
ppm l X l O *  ft' m' 293-K 22.4 1 mde 

1000mg = >1165~ ,  m 
g 

1 >lo00 
ppm 1x104 

>1165.1 r g  - - 28.317, 35.3145ft' 273°K mde 28.01 g loo0 mg 
m' 

it' m' 293'K 22.4, mde g 

Format: 03-02801 .mg 



1 72 
NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

1 28.3171 35.3145ft’ 273°K mole 46.01 g 1,OOO mg 

m’ 293°K 22.4 1 mole 9 

NO, 
GASEOUS CONCENTRATION CONVERSION TO mg/m 

-- m- 
m’ 

- 

Example Calculation 

1 28.317 1 35.3145ft’ 273°K mole 46.01 g 79.2 
ppm 1x104 rt’ mi m ° K  22.4 1 mole. 

ma . = 151.6,. 
loo0 mg 

g 

Where: 
PPm = 

IXlO* = 
28.317 = 

35,3145 = 
2731293°K = 

22.41 = 
46.01 gJmole = 

1,ooO mg/g ’= 

1 28.317 1 35.3145ft’ 273°K 82.7 
ppm lX104 n’ ms 293°K 

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

mde 46.01 g lo00 mg ma 
22.41 mole g 

= 158.3 m, 

Run #I: 

1 28.3171 35.3145 ftJ 273°K 

ppm 1x104 n’ m’ 293°K 
78.5 mole 46.01 g loo0 mg - 150.2u  

22.41 mole g 
. -  mi 

Format: 03-04601 .mg 



NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

1 
PPm 

1x104 

73 

28.317m 35.3145ft’ 273°K mde 16.04g 1,000mg _ _  mg - 
mi 

rt’ m’ 293°K 22.4, mole g 

TOTAL HYDROCARBONS (as CHJ 
GASEOUS CONCENTRATION CONVERSION TO mg/m 

124.4 
ppm 

28.3178 35.3145ft’ 273°K mde 16.04g loo0 mg nu = 83.0 m’ 
1 

g 1x104 i t s  mi 2 9 3 0 ~  2 2 . 4 ~  mole 

Where: 
PPm = 

1x104 = 
28.317 = 

35,3145 = 
2731293°K = 

22.4Q = 
16.04 g/mole = 

1,oOO mg/g = 

100.5 
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 (CH,) 
Conversion to milligrams 

28.317 m 35.3145 ftx 273°K mole 16.04g loo0 mg nu 1 . = 67.1 m, ~ 

g 1x104 ft’ mi 293°K 22.41 mole 

Run #1: 

119.1 
ppm 

1 2 8 . 3 1 7 ~  35.3145R’ 273’K mole 16.04g loo0 mg - 79.5Qg - mz 
g 1x104 n’ m’ 293°K 22.41 mole 

Run #3: 

Format: 03-006 



74 
NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

1 
ppm 

l X I O d .  

METHANE 
GASEOUS CONCENTRATION CONVERSION TO mg/m3 

28.3178 35.3145R' 273°K mole 16.04g 1,000 mg -- mg - 
mi n' m' 293°K 22.48 mole 9 

40.53 
ppm 

Where: 
PPm = 

1x10s = 
28.317 = 

35,3145 = 
273/293"K = 

22.4Q = 
16.04 g/mole = 

1,OOO mg/g = 

1 28.3178 35.3145 ft' 273'K mole 16.04g lo00 mg 
, * = 27.0 m, 

9 1XlOd n. m' 293'K 22.48 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 

35.94 
ppm 

Run X1: 

1 28.3171 35.3145ft' 273°K mole 16.04g 1000mg rn 
= 24.0 m, 

1XlOd nl mi 293°K 22.48 mole g 

73.84 
ppm 

Run X2: 

1 28.3171 35.3145n' 273°K mole 16.04g i m m g  - 49.3W - mi 
9 l X I O d  n' m' 293°K 22.48 mole 

Run #3: 

Format: 03-006 



75 
NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR 

E 

Where: 

E =  

2.59 x 10.~ = 

Md = 

Q, = 

ppmd = 

K =  

CO emissions rate, Ibs/hr. 

Conversion factor, Ibs/dscf. 

Dry molecular weight (CO = 28.01). 

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

Parts per million, dry basis. 

Constant (typically 1). 

Run #1: 

E = (2.59 x 10-7 (28.01) (>1000) (1,728,581.5) =>125.4 Ibs/hr 

Run #2: 

E = (2.59 x 107 (28.01) (>1000) (1,600,934.5) =>116.1 Ibs/hr 

Run #3: 

E = (2.59 x 10-4 (28.01) (>low) (1,471,270.8) =7106.7 Ibs/hr 

Format: 05-028.01 
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NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

TOTAL NO, EMISSIONS: POUNDS PER HOUR 

Where: 

E = 

2.59 x 10'' = 

Md = 

Q, = 

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

Conversion factor, Ibs/dscf. 

Dry molecular weight (NO, = 46.01). 

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

Parts per million, dry basis. ppm, = 

K = Constant (typically 1). 

Run #1: 

E = (2.59 x 10-7 (46.01) (79.2) (1,728,581.5) = 16.31 Ibs/hr 

Run #2: 

E = (2.59 x 109 (46.01) (82.7) (1,600,934.5) = 15.78 Ibs/hr 

Run #3: 

E = (2.59 x 104 (46.01) (78.5) (1,471,270.8) = 13.76 Ibs/hr 

Format: 05-046.01 
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NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CITY, FLORIDA DATE: December 7-9, 1992 

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR 

Where: 

E = 

2.59 x 10.' = 

M, = 

0, = 

THC as CH4 emissions rate, Ibs/hr. 

Conversion factor, Ibs/dscf. 

Dry molecular weight (CH4 = 16.04). 

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

ab ppm, = Parts per million, dry basis. 

K = Constant (typically 1). 

Run #I: 

E = (2.59 x 10-7 (16.04) (124.4) (1,728,581.5) = 8.93 Ibs/hr 

Run #2: 

E = (2.59 x 107 (16.04) (100.5) (1,600,934.5) = 6.68 Ibs/hr 

Run #3: 

E = (2.59 x 10-7 (16.04) (119.1) (1,471,270.8) = 7.28 Ibs/hr 

0 

Format: 05-01604.ch4 



NAME: MACASPHALT (Gaseous Compounds) 
LOCATION: CROSS CllY, FLORIDA DATE: December 7-9, 1992 

TOTAL METHANE EMISSIONS: POUNDS PER HOUR 

Where: 

E = 

2.59 x 10.’ = 

Md = 

CH4 emissions rate, Ibs/hr. 

Conversion factor, Ibs/dscf. 

DW 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 #1: 

E = (2.59 x 10-7 (16.04) (40.53) (1,728,581.5) = 2.91 Ibs/hr 

Run #2: 

E = (2.59 x 10-7 (16.04) (35.94) (1,600,934.5) = 2.39 Ibs/hr 

Run #3: 

E = (2.59 x 107 (16.04) (73.84) (1,471,270.8) = 4.51 Ibs/hr e 

78 

Format: 05-01604.mth 



VII. LABORATORY ANALYSIS RESULTS 

a 
A. Formaldehyde Analysis Results 



Ramcon Environmental Corporat ion (C-488) 
6707 F le tcher  Creek Cove 
Memphis, TN 38134 

ATTN: M r .  Joe Sewell 

December 28, 1992 

Control No. 11643 

Sample Descr ip t ion :  S i x  (6) impinger s o l u t i o n s  received on 12/17/92 
Plant :  Mac Asphalt - NAPA; P.O. Nos. 080102, 080103 

Results: 

Sample I d e n t i f i c a t i o n  Volume. m l  Formal dehvde, m q  

Run 1, 12/9/92 530 8.8 

Run 2, 12/9/92 700 8.8 

Run 3, 12/9/92 685 5.8 

Run 1, 12/4/92 

Run 2, 12/4/92 

Run 3, 12/4/92 . 

495 

495 

575 

0.063 

4.2 

0.60 

Method: 40 CFR Par t  266, Appendix I X  Sect ion 3.6 Method OOllA 

AMERICAN INTERPLEX CORPORATION 

SL/td BY 

Technical D i r e c t o r  

0 Chemistry - Materials Science - Environmental Analyses 
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VII. LABORATORY ANALYSIS RESULTS 

a 
B. PAH Analysis Results 



1.4-Oichlorobsnrsns-d4 
Naphtha lcne-d6 

Z-Methylnaphtha lsne 
Naphthalene 
Acenaphthsne-dlO 
Acensphthsne 
Fluorene 

2-Ch loronaphtha lens 
Acsnsphthylene 
Phenanthrene-dlO 
Phenanthrene 
Anthracene 
F luoranthane 
Chryssne-dl2 
Chryssne 
Pyrsna 
Banro(a)anthracsns 
Psry lsns-d l2  
6enzo(b)fluoranthene 
Bsnro(k)f luoranthsns 
8anzo(s)pyrsne 
8enzo(a)pyrene 
Perylenc 
1ndsno(l.2.3-cd)pyrene 
Oibsnz(a,h)snthracsne 
Benzo(g.h.i )perylane 

3036 
12952 

8967 
11456 

7070 
0 

647 
0 

1455 
13791 
4093 

271 
0 

14655 
0 
0 
0 

6969 
0 
0 
0 

0 
0 
0 
0 

' 0  

0.679 
1.001 

0.957 
1.160 
0.971 
1.660 

0.921 
0.944 
1.115 

0.995 
1.167 
0.976 

1.360 
1.765 
1.423 
1.321 
0.666 
0.876 
0.675 
1.066 

420 
599 
704 
602 
656 

0 
936 

0 
635 

1076 
1079 
1066 

0 
'1470 

0 
0 

0 
1740 

0 
0 
0 
0 
0 
0 
0 
0 

1 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 '  
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 

1 

I 

408.75 0 

353.52 0 

I 
1.16 NO 

40.62 E 

1.17 NO 

49.02 E 

I 

126.90 0 

6.34 E 
0.52 NO 

I 
0.54 NO 

0 .46  NO 

0.55 NO 

I 

0.65 NO 

0.50 NO 

0.63 NO 

0.66 NO 

1.30 NO 

1.02 NO 

1.02 NO 

0.64 NO 

100.0 
100.0 

100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

Revsired by 
o r g r e p  " 2 . 5  
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1.4-0ichlorobsnzene-d4 
Naphthalene-d6 
2-Msthylnsphtha Lsne 
Nsphthalsne 
ACsnaDhthsnc-dlO 
rcsnaphthsne 
F luorsns 

2-Ch Lornnaphthalsne 
Acsnaphthylsne 
Phenanthrene-dlO 
Phenanthrene 
Anthracene 
F Lvoranthsne 
Chryrena-dl2 
Chryssna 
Pyrenc 

6enzo(a)snthracene 
Pery Lene-dl 2 
6enro(b)f luoranthena 
Bsnzo(k)fluoranthsns 
Banzo(s)pyrene 
Bcnzo(a)pyrens 
Perylens 
lndeno(l.2.3-cd)pyrsne 
Oibsnz(a,h)anthracens 
8enzo(g,h,i)perylanc 

3046 
13706 
14772 
16993 

7068 
0 

1293 
0 

2151 
13767 

6279 
41 5 

' 0  
16042 

0 
352 

0 
9631 

0 
0 
0 
0 
0 
0 
0 
0 

420 
599 

0.678 704 
1.001 602 

656 
0.957 0 
1.160 936 
0.971 0 
1.660 634 

1076 
0.921 1079 
0.944 1066 
1.115 0 

'1470 
0.995 ' 0 
1.167 1287 
0.976, 0 

1740 
1.380 0 
1.765 0 
1.423 0 
1.321 0 
0.666 0 
0.676 0 
0,675 0 
1.068 0 

1 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 '  
4 
4 

5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 

I 
I 

634.94 0 
553.75 0 

I 
1.16 NO 

62.05. E 

1.17 NO 
72.46 E 

I 

196.07 0 

12.77 E 

0.52 N O  
I 

0.50 NO 

7.54 E 

0.51 NO 

I 
0.60 NO 
0.47 NO 
0.56 NO 
0.63 NO 

1.21 NO 

0.95 NO 

0.95 NO 

0.76 NO 

100.0 
100.0 

100.0 
100.0 
100.0 
100.0 

1oo:o 
100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

anta !/ G; 
I -  I n t e r n a l  Standard 

Revaiwad by 
Orgrap "'2.5 
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Tr iang le  Labora tor ies  o f  RTP.  I n c .  Sample F i l e  : GL504 Sample IO: RUN#3 

601 C a p i t o h  o r .  Response F ~ i  Le : GL500 
Ourham. NC 27713 Oat0 Analyzed : 01/03/93 T L I  IO: 62.25.4A-I  
(918) 544-5729 Data Reported : 01/06/93 D i l u t i o n  Fact?r: 10.00 

P u a n t i t a t i o n  Resu l ts  Method 6270 
P r o j e c t  Number: 22651 

99 

1.4-0ichlorobsnzsne-d4 
Naphthalenc-d6 
2-Methylnaphthalene 
Naphthalene 
Acsnaphthans-dlO 
Acsnaphthens 
Fluorens 
2-Chloronaphthalens 
Acanaphthylsne 
Phenanthrene-dlO 
Phenanthrene 
Anthracene 
Fluoranthens 
Chryrsns-dl2 
Chrysane 
Py,e"e 
Bsnzo(a)snthracsna 
Perylsns.dl2 
Bsnzo(b)fluoranthena 
Bsnzo(k)fLuorsnthsns 
nsnro(e)pyrsne 
Benzo(a)pyrane 
Perylane 
Indsno(l.2.3-cd)pyrene 
Oib.nr(a.h)anthracsne 
Benzo(g.h,i )peryLane 

2964 
13620 
13756 
19568 
6683 

0 
1311 

0 
2678 

13214 
6203 

467 
520 

16696 
0 

61 7 
0 

10698 
0 
0 
0 
0 
0 
0 
0 
0 

0.679 
1.001 

0.957 
1.180 
0.971 
1.660 

0.921 
0.944 
1.115 

0.995 
1.167 
0.976 

1.360 
1.785 
1.423 
1.321 
0.666 
0.676 
0.675 
1.066 

420 1 
599 2 
704 2 
602 2 
856 3 
0 3  

936 3 
0 3  

635 3 
1076 4 
1079 4 
1066 4 
1255 4 

'1470 5 
' 0  5 

1267 5 
0 5  

1740 6 
0 6  
0 6  
0 6  
0 6  
0 6  

0 6  
0 6  
0 6  

I 
I 

595.05 0 100.0 - 
574.10 0 100.0 - 

1.21 NO 100.0 - 
64.56. E 100.0 - 

1.20 NO 100.0 - 
92.63 E 100.0 - 

203.69 0 100.0 - 
14.99 E 100.0 - 
14.13 E 100.0 - 
0.46 NO 100.0 - 

12.67 E 100.0 - 
0.49 NO 100.0 - 

I 

I 

1 

I 

0.53 NO 100.0 - 
0.41 NO 100.0 - 
0.52 NO 100.0 - 
0.56 NO 100.0 - 
1.07 NO 100.0 - 
0.64 NO 100.0 - 
0.84 NO 100.0 - 
0.69 NO 100.0 - 

Reveiued by Q4 Date / /  6/73 
NO .Not O e t e c t e d d -  k e t s c t a d :  E -  Estimated: I -  I n t e r n a l  Standard Orgrsp "2.5 
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1.4-0ichlorobenisns-d4 
Naphthalsne-d8 
2.Methylnaphthslsno 
Naphthalene 
Acsnaphthsne-dlO 
Acsnaphthena 
Fluorene 
2-Ch loronaphthalsna 
Acenaphthy lens 

Phenanthrene-dlO 
Phenanthrene 
Anthracene 
F lvoranthenc 
Chryssne-dl2 
Chrysene 
Pyrsne 
Bsnro(a)snthracena 
Perylene-dl2 
6enm(b) f luorao thsne 
Benzo(k)fluoranthsns 
8snzo(e)pyrane 
8anzo(s)pyrone 
Perylans 
Indsno(l.2.3-cd)pyrenc 
Diban2(a,h)snthr~csnO 
Benzo(9.h. i )perylsne 

9674 
36186 

730 
1548 

27440 
0 
0 
0 
0 

60865 
0 
0 
0 

73106 
0 
0 
D 

34786 
0 
0 
0 
0 
0 
0 
0 
' 0  

0.449 
0.574 

0.578 
0.745 
0.600 
1.001 

0.552 
D.568 
0.653 

0.538 
0.759 
0.578 

0.709 
0.870 
0.691 
0.666 
0.395 
0.612 
0.446 
0.540 

433 
61 2 
718 
61 5 
871 
0 
0 
0 
0 

1091 
0 
0 
0 

'1488 
0 
0 
0 

1769 
0 
0 
0 
0 
0 
0 
0 
0 

1 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 

6 
6 
8 
6 
6 
6 

I 

1 

1.82 E 1 0 . 0  - 
2.98 E 10.0 - 
0.05 NO 10.0 - 
0.04 NO 10.0 - 
0.05 NO 10.0 - 
0.03 NO 10.0 - 

0.02 NO 10.0 - 
0.02 ND 10.0 - 
0.02 NO 10.0 - 

I 

I 

1 

0.02 ,NO 10.0 - 
0.01 NO 10.0 - 
0.02 NO 10.0 - 

0.03 NO 10.0 - 
0.03 NO 10.0 - 
0.03 NO 10.0 - 
0.03 NO 10.0 - 
0.06 NO 10.0 - 
0.04 NO 10.0 - 
0.05 NO 10.0 - 
0.04 NO 10.0 - 

I 

Reveiwed by 

11.0 

. .  
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1.4-0ich lorobenzene-d4 
Naphtha lene-de 
2-Methylnaphthelens 
Naphthalene 
Acsnaphthens-dlo 
Acsnaphthene 
Fl"0re"s 

2-Ch loronaphtha lene 

Accnaphthylsne 
Phenanthrene-dlO 
Phenanthrene 
Anthracene 
Fluoranthsna 
Chrysene-dl2 
Chr ysene 

pyrsns 
Eenzo(a)anthracans 
Pery lsns-d l2  
Eanzo(b)f luoranthens 
Eanro(k)f luoranthena 
Es"zo(e)pyren. 
Benzo(a)pyrena 
Parylsna 
Ind.n~(l.2.3-cd)pyrsnc 
Oibenz(a.h)anthracene 
Eenzo(g.h,i )pery lens  

11104 
37296 

0 
715 

27609 
0 
0 
0 
0 

60400 
0 
0 
0 

60536 
0 
0 

0 
34363 

0 
0 
0 
0 
0 
0 
0 
0 

0.449 
0.574 

0.576 
0.745 
0.600 
1.001 

0.552 
0.566 
0.653 

0.539 
0.759 
0.576 

0.709 
0.670 
0.691 
0.666 
0.395 
0.612 
0.446 
0.540 

433 
612 

0 
615 
670 

0 
0 

0 
0 

1090 
0 
0 
0 

"1487 
0 
0 
0 

1767 
0 
0 
0 
0 
0 
0 
0 
0 

1 I 
2 I 
2 0.05 NO 10.0 
2 1.34 E 10.0 
3 I 
3 0.05 NO 10.0 
3 0.04 NO 10.0 
3 0.05 NO 10.0 
3 0.03 NO '10.0 
4 1 
4 ' 0.02 NO 10.0 
4 0.02 NO 10.0 
4 0.02 NO 10.0 
5 I 
5 0 .02 ,  NO 10.0 
5 0.02 NO 10.0 
5 0.02 NO 10.0 
6 I 
6 0.03 NO 10.0 
6 0.03 NO 10.0 
6 0.03 NO 10.0 
6 0.03 ND 10.0 
6 0.06 NO 10.0 
6 0.04 NO 10.0 
6 0.05 NO 10.0 
6 0.04 NO 10.0 

Revsirad by 
Orgrep v 2 . 5  
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4 100 91, 97 - !. 
5 1 0 0  04 95  -1 
6 100 8 3  3 4  -1 
7 n n o  0 
9 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 
16 100 R ?  95 0 
1 7  1011 8 9  96, 0 
1 8 0 0 0  0 
19 i o n  75 9 3  0 

.20 o n o 0 
2 1  0 0 0 0 
2 7 0 0 0  0 
2 3 0 n n  0 
2 4 0 0 0  0 
2 5 0 0 0  0 
2 6 0 0 0  0 

3 0 0 0 0  0 
L Z l @ O O  0 
: 2 0 0 0  0 
3 3 0 0 0  0 
5 4 0 0 0  0 
z r, n o 0 0 
3 6 0 0 0  0 
3 7 0 0 0  0 
3 5 0 0 0  0 
3 9 0 0 0  0 

0 
0 
0 
i j  

0 
0 
0 
0 
0 
0 
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Tr iang le  Laborator ies o f  RTP, Inc.  
Cont inuing C a l i b r a t i o n  Curve 119 

CCAL F i l s :  ~ L 5 0 0  Date o f  Analys is  :01103193 Analy te L i s t :  PAH 

ICAL F i l e :  ICALGJ03 

AnaLyte F lag RF50 RFMEAN XD 
- = - 1 - s = ~ = ~ / 1 - 3 j i l ~ ~ = = ~ ~ ~ ~ ~ - ~ ~ ~ = = = = = p = I . .  

1.4-Dlchlorobsnrans-d4 I 

Naphtha lena-d8 I 
2-Methylnaphtha lene 0.679 0.729 6.9 
Naphthalene 1.001 1.058 5.4 
Acanaphthene-dlO I 
Acenaphthene C 0.957 1.019 8.1 
Fluorene 1.180 1.253 5.8 
2-Ch loronaphthalena 0.971 1.048 7.3 
Acenaphthy Lena 1.880 1.791 8.2 
Phenanthrene-dlO I 
Phenanthrene 0.921 0.950 3.1 
Anthracene 0.944 0.959 1.6 
F luoranthana C 1.115 1.152 3.2 
Chryrene-dl2 I 
Chryrene 0.995 1,011 1.8 
Pyrene 1.187 1.178 0.8 
Benzo(a)anthracsns 0.978 1.048 8.7 
Perylans-dl2 I 
Benzo(b)fluoranthena 1.380 1.575 12.4 
Benzo(k)fluoranthene 1.785 1,704 -4.8 

I Banzo(e)pyrono 1.423 1.497 4.9 
Banzo(a)pyrens C 1.321 1.424 7.2 
Pery Lena 0.888 0.755 8.9 
Indeno( l .2 .3-cd)pyr~ns 0.876 1.057 17.1 
Oibanz(a.h)anthracene 0.875 1.047 16.4 
8enzo(g,h,i)perylene 1.088 1.193 10.5 

Surrogats F lag RF50 RFMEAN . ID 

nata / IS 19-3 
then minimum OC RF: >>- RF granter  than maximum PC RF CCAL.EXE v2 .5  

1 

Approved by: 
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-1  
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Tr iang le  Labora tor ies  o f  RTP. I ns .  

I n i t i a l  C a l i b r a t i o n  Curve 

I C A L  F i l e :  ICALGO30 Oate of Ana lys is  :12/30/92 Analy te L i s t :  PAH 

RFZO GL462 RF50 GL467 RF8O GL463 0 RF120 GL484 RFl60 GL465 

125 

1.4-Oichlorobenzene-d4 
Naphtha Lene-dB 
2-Methylnaphthalene 
Naphthalene 
Acenaphthane-dlO 
Acanaphthene 
F luorane 
2-Ch loronaphthatsne 
Acenaphthylene 
Phenanthrene-dlG 
Phenanthrene 
Anthracene 
F luoranthsne 
Chryrsns-dl2 
Chryoans 
Pyrone 
Benzo(a)anthracene 
Pery lena-d l2 
Benzo(b)fLuoranthane 
Benzo(k)fluoranthena 
Benzo(e)pyrena 
Benzo(a)pyrene 
Psrylane 
Indano(l.2.3-cd)pyrena 
Uibenz(a,h)anthracene 
Benzo(g.h,i)peryIene 

0.591 0.449 0.472 0.472 0.484 0.493 11.3 
0.782 0.574 0,800 0.590 0.573 0.624 14.3 

0.722 0.578 0.573 0.581 0.593 0.60910.4 
0.920 0.745 0.761 0.158 0.766 0.790 9.3 
0.778 0.600 0.625 0.825 0.845 0.655 10.8 
1.219 1.001 0.987 0.994 0.959 1.032 10.2 

0.694 0.552 0.553 0.507 0.478 0.557 14.9 
0.895 0.568 0.587 0.498 0.468 0.559 15.7 
0.789 0.653 0.648 0.590 0.535 0.839 13.6 

0.705 0.539 0.582 0.554 0.524 0.577 12.7 
0.948 0.759 0.791 0.621 0.519 0.727 22.6 
0.687 0.576 0.597 0.575 0.580 0.599 8.5 

0.844 
1.200 
0.740 
0.770 
0.670 
0.478 
0.286 
0.459 

0.709 
0.870 
0.891 
0.888 
0.395 
0.612 
0.446 
0.540 

0.734 
0.986 
0.745 
0.728 
0.431 
0.668 
0.477 
0.601 

0.835 
0.942 
0.794 
0.784 
0.431 
0.763 
0.566 
0.659 

0.882 
0,904 
0.831 
0.780 
0.393 
0.875 
0.849 
0.718 

0.761 12.7 
0.977 13.4 
0.760 7.1 
0.742 6.3 
0.464 25.1 
0.879 22.2 
0.485 28.2 
0.595 18.9 

Anthracene-dlO 
Prrena-dlO 

S 0.362 0.301 0.315 0.309 0.316 0.321 7.5 
S 0.823 0.672 0.753 0.655 0.575 0.695 13.7 

uate J 151'73 
- R f  Less then minimum OC RF: w>- RF greater  than maximum OC RF ICAL.EXE "2.5 

1 



Tr iang le  Laborator ies o f  RTP. Inc.  
Cont inuing C a l i  b r a t i  on Curve ' 126 

CCAL F i l s :  GL487 Oata o f  Analys is  :12130192 Analyte L i s t :  PAH 

I C A L  F i l e :  ICALGO30 

Analyte F lag RF50 RFMEAN XO 

1.4-Dichlorobanzsne-d4 I 
Naphthalana-d8 I 
2-Methylnaphthalene 0.449 0.493 8.9 
Naphthalene 0.574 0.624 8.0 
Acanaphthene-dl0 I 

Acanaphthana C 0.578 0.609 5.1 
F luo rma 0.745 0.790 5.7 

-~P~--=-PPPI==I~=====.pp==.Dpi.3D=..===I=~====~====~======~=== 

2-Chloronaphtha lene 0.600 0.655 8.4 
Asenaphthylene 1.001 1.032 3.0 
Phenanthrane-dlO I 

Phenanthrene 0.552 0.557 0.9 
Anthracene 0.568 0.559 -1.8 
F luoranthsna C 0.653 0.639 -2.2 
Chrysme-dl2 I 

Chrysena 0.539 0.577 8.8 
pyr.na 0.759 0.721 .4.4 
Banzo(a)anthracane 0.578 0.599 3.8 
Pery lsna-d l2 I 

Benzo(b)fluoranthene 0.709 0.761 8.8 
Benzo(k)f luoranthans 0.870 0.977 11.0 
Benzo(e)pyrene 0.691 0.780 9.1 
Benzo(a)pyrana C 0.868 0.742 10.2 
Parylana 0.395 0.484 14.9 

Indeno(l.2.3-cd)pyrene 0.612 0.679 9.9 
Oibsnz(a.h)anthracsns 0.448 0.485 8 . 0  
Benro(g,h, i )psrylsns 0.540 0.595 8 . 2  

surrogate F lag  RFSO RFMEAN XU 

_P_- 

Anthracsns-dlO 
Pyrane-dlO 

S 0.301 0.321 6.2 
S 0.872 0.885 3.3 

Data / I5 
~ R f  lass than minimum PC RF; >>- RF g rea te r  than maximum PC RF CCAL.EXE "2.5 

1 
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4 100 70 97 
5 97 t 9  90 
6 100 :1:3 98 
7 100 P i  9R 
S Of, 4 1  97 
9 86 52 96 

10 100 Sc? 93 
11 100 8.3 99 
12  100 64 97 
13 100 93 98 
1 4  100 91 98 
1 5  1.00 81 99 
16 100 86 97 
1 7  so0 85 97 
18 100 89  '98 
1g 100 95 98 
20'100 88 90 
2 1  100 .96  98 
22 i o 0  94 97 

.24 100 93 9s 
25 100 84 98 
24 100 93 98 

23 1.00 81, 88 

7 100 95  98 
LOO 95 99  

30 86 62  75 
31 97 75 92 
32 81 68 7 1  
33 100 12 97 
34 100 94 93 
35 100 94 97 
36 91 69 77 
3; 98 76 91 
38 95 75 88 
39 93 R O  94 

J. 
0 
1 
0 

- 1  
-1 
0 
0 

-1 
0 
0 
0 
0 
0 

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

-1 
0 

-1 
0 

-1 
-1 
-1 
-1 
-1. 

0 
- J. 
-1 
-2  

&,", ~ r . , ~  br; 
L . J . ~ ~ 5 ~ n  bb 
ii.n2400 bb 
:70!?600 bv 
34661.00 Ihv 
159t700 bv 
307160 Db 
>>4030 hb 
379160 bb 
2Z4160 bb 
352?80 bb 
349400 bb 
204100 bb 
762S20 bb 

93724 bb 
672030 vbx 

1.4?6300 bb 
720310 bb 
91.4460 bb 
690750 bb 
639110 lib 

1001000 bb 
592420 vb 
755790 bb 
92748 bv 

1287500 bv 
,1283400 vb* 
1424100 bb 
1642600 bb 
1189700 bv 
1222400 vv  

- ,71  

_ _  

4 3 3  
612 
A71 

1091 
1. 4 8 7 
1767  
257 
401  
38T: 
4 5 3  
510 
55'? 
620 
7 7 5  
987 

1099 
1301 
1334 
h 1 5  
718 
788 
849 
975 
952 

1064 
1094 
1101 
127 1 
1303 
1486 
1491 

514370 b!Jfl>,,, 1686 

590460 bv 1743 
614730 vv 1754 
534550 vv  1773 
381320 ti 1993 
223260  A 2002 
3fh580 bv 2046 

95.?380 ! " J l ~ , '  1602 

152 I .   it- TJ1c;n ioi-rj>enzenc?-d1 
13L. ~ lap l l l h ; l l e i l ~~ -d5  
.l L.1 ih~: nar; h t lh?iit?-d I. 0 
153 Vhenanciirene-dL0 
240 Chrysjane -dL: 
264 Peryler le-nl? 
1 .L 2 2- F L 1.10 rcphenol 
L32 2-ChL0r~.~he~01-d4 

152 1 ,2-Oichlor~~enzene-a4  

18.5 1,3,5-Tt.ichlwobenzerle-d3 
240 .L, 4-Oibrvmc~eiizene-d4 
1 7  2 2- F 1 u o  rc% ipheny 1 
33I3 2,4,6-Trihromopnetlol 
188 Anthracene-ulO 
21 2 Py rwne-d I. 0 
242 Terphcnyl-dl4 
12F; Naphthalene 
I42  2-Methylnaphthalene 
1.6 2 2-C h Loronaphtha 1.e ne 
1 5 2  Acsnaphthylcne 
I. 54 hce nap h t h m e  
166 Fluorene 
266 PentschLorophenoJ. 
178 Phenanthrene 
1 7 8  hnthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
252  Benzo(b)f luoranthene 
25: Benzo(k) f iuoran thrne  
252 Eenzo(e)pyrens 
252 f3enzoja)pyrene 
252  Perylene 
276 Indeno( i ,  2,3-cd)pyrene 
2 78 Dibenz (a, h )an t h racetie 
276 Henzo(g ,h , i jpery lene 

9.? Phrnoi-dS 

82 Nitr&enzene-d5 
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4 100 90 97 
5 8 3  5 i .  96 
6 LO0 $ 5  93 

8 8d 46  98 
9 85 50 97 
10 .LOO SO 94 
11. 1.00 83 99 
12  93 57 98 
13 100 9 2  98 
1 4  100 90 98 
15 100 80 99 
16 100 83 96 
1 7  100 85 97 
18 LO0 86 97 
I 9  1.00 96 .99 
20 100 89 9 1  
2.1 100 96 98 
2.2 100 94 97 
23 LOO 88 90 
24 100 96 99 
25 100 85 99 
26 100 93 98 

7 .ton 9 s  97 

100 94 98 
100 95 99 

29 100 93 99 
30 100 85 97 
31 100 89 99 
32 81 67 72 
33 100 92 97 
34 100 93 98 
35  100 94 99 
36 LOO 89 96 
37 100 94 IO0 
38 LOO 90 97 
39 95 94 99 

J 
0 
0 

-1 
- 1  
-1 
0 
0 

-1 
0 
0 
0 
0 
0 

-1 
0 
0 
0 
0 

- 1  
0 
0 
0 
0 

-1 
0 
0 
0 

-1 
0 

-1 
-1 
-1 
-1 
-1 

0 
-2 
-2 
-3 

882830  bi? 
3297000 b!, 
2183300 bb 
5136300 bv 
4784200 bv 
2429100 bv 
9331330 bb 
OS9140 bb 

1234900 bb 
729440 bb 

1237100 bb 
552670 bb 
540.LOO bb 

1905000 bb 
371440 bb 

1949800 vb 
401620Cl bb 
2573100 bb 
2364900 bb 
184S900 bb 
1638500 bb 
2732300 bb 
1.576600 Vb 
2032500 bb 
453910 b v  

3581700 bv*  
3684800 vv* 
4231300 bv 
4536900 v v  
3446200 bv 
3222900 vv 
21.51900 bv 
2643000 v v  
2098300 vv 
2023500 v v  
1198900 vv 

433 
612 
870 

1090 
14R7 
1767  
257 
4 0 1  
388 
4 53 
5.LO 
559 
620 
775 
987 

1099 
1301 
1334 
615 
717 
788 
849 
875 
952 

1063 
1094 
1102 
1271 
1303 
1486 
1491 
1686 
1692 
1743 
1754 
1773 

1857500 b'?J 1992 
1352900 b? i"+ 2001 
1.631700 bv 2045 

157: 1 : 4 -Oi.chi.or.->r~n zene-ds 
1.3 6 N+I h t  ha len?-d S 
1.h.l ~ c e l l a p h  tP1:Zne-d 10 
1 9 8 Plie nail t h rene-d.10 
240 I:hry:sene-dlZ 
264 W r y  lene-d 12 
1 1 2  2- F l  uarcQIie no]. 
132 ?-i :hlorc~henol-a4 

1 5 2  1: 2-Oicti1or.ob~nzene-d4 

18.5 1:3,5-Tr- ichlor~~enzene-d3 
240 1,4-Oibromouenzene-d4 
1 7  2 2- F luor& i p  he ny l 
330 2,4,6-Tribromophenol 
188 Anthracene-d1O 

244 Te rpheny 1 -d l4  
1213 Naphthalene 
142 2-Methylnaphthalene 
162 2-Chloronapntha h n e  
152 Acenapnthylene 
154 Acenaphthene 
166 Fluorene 
266 Pentachl.oropnenol 
173 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
202 Pyrene 
228 Benzo(:a)anthracene 
228 Chrysene 
252 Benzo(:b)f luoranthene 
252 Henzo(.k)f luoranthene 
252 8enzoje)pyrene 
252 Henzo(a)pyrene 
252 Pery lene 
276 lndeno(1 ,2, 3-cd)pyrene 
278 Oibenz(a,h)anthracenc 
276 Benzo(g,h,i.)perylene 

09 Phenol-d5 

82 Nixr&,enzene-d5 

212 Pyrene-dlO 
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140. f lRT FOR. REV Oclta Area F'. Flags Scan OM Namr 132 _ _  - - -  ._ _ _ _ _ _ _ _ _ _  
it. 9'? 

100 87 1 3  d ::: 9 5  99 
4 LOO 88 37 
5 91, 59 96 
6 L O O  $2 1 3  
7 1.00 94 96 
8 94 3 1  16 
7 94 4 9  95 

10 100 95 76 
11 .ton 82 98 
12 913 5 1  98 
L31.017 92 98 
14 100 70 1 8  
1 5  1.00 7s 99 
16 100 84 96 

18 100 86 97 
1.91.0@ 9.5 98 
20 L O O  37 91 
21. 1.00 95 98 
22 100 93 97 
23 1.00 88 90 
24 100 95 39 
2.5 1.00 84 99 
26 100 9 3  98 

1 7  i.on 86 96 

~~ 

100 93 98 
100 94 9 3  

30 100 77 94 
31 100 89 99 
32 83 69 74 
33 100 92 98 
34 100 9 3  78 

36 100 91 97 

38 100 88 97 

3s 11-10 94 99 

37 i n o  94 99 

37 ]no 94 99 

> 

0 
0 

- .L 
-1 

0 
-1 
0 
0 
0 
0 
0 

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

-1 
-1 
- .L 
-1 
-1 

0 
-.I 
-1 
-2 

n 

n 

7i.4300 O b  433 
270711)O bb 61: 
'20iJt700 h v  870 

4051'300 bv 3.4C7 
1:314200 bv 1767 
i i b . t 7 n o  bt:, 257 
121 i t i00  bb 401 
1518700 bv 375 
104iS00 bb 453  
1783.400 hb SJ.0 
1306100 bh 551 
881960 bb 620 

2931600 bb 775 
4LR7J.O hb 987 

3001400 vv  1099 
6102800 bv 1301 
3739300 bb 1334 
3251500 Ibb 615 
2557500 bb 7 18 
2506600 bh 788 
3161900 bb 843 
2.301500 bb e75 
3052200 vb 952 

574490 bv 1.064 
5266,600 b V *  1094 
5394700 vb* 1102 
6173200 bb 1 2 7 1  
641.4000 vv  1304 
4844500 b v  1.486 
4559800 vv  1491 
2662000 b v  1686 
3506200 vv 1.692 
2702100 b v  1743 
2643100 vv 1754 
1565400 vv 1773 

47613500 bv I n3 I 

2425500 b d  1.993 
173'2500 b v -  w9++ $1 2002 
2 i c i . m  b?' 2046 

.is: 1 : 4-01 Ch.isi.!~~.3nz~s.ne-,~.~ 
13h  Napiittia Lrne-ci3 
1 L 4  nceriafl hr. h*ne-J1.0 
1SS Pherizrithrenne-dl0 
24 9 C h  r y w  ne-ctL 2 
264 Pery lene -d l?  
.L 1 2  2- FiiJoronhe t1C)l.  

132 2-Chlor-l;r,henoL-d4 
99 P herlo]. - d 5 

8 2  Nj.t,r&eiiiene-d5 
152 1,2-0ictiloroOerizene-d4 

18.5 1 , ,3 ,  S-Tr.ich?orobenzene-d3 
240 1: 4-Oihromobenzene-d4 
172 2-  Fluorobipheny 1 
330 2:4,6-Tribromc~iieno!. 
138 Anthracene-a10 
212 Pyrene-dlO 
244 Tet-phenyl-d14 
I28 Naphthalene 
142 2-t iethylnaphthalene . 
1.62 2-Chloronaphthalene 
152 Acenaphthylone 
154 hcenaph,thene 
166 Fluorene 
266 PentachLorqWenol 
178 Phenanthrene 
178 Wtnracene 
202 Fluoranthene 
202 Pyrene 
223 Fienzo(a)anthracene 
228 Chrysene 
252 Fienzo jb ! f luoran then~ 
252 ~ e n z o ( ~ ) f l . u o r a n t h e n e  
2 52 Ben.zo(e )py  rerie 
252 Renzo(a)pyrene 
2 5 2  PeryLene 
276 Indeno i  L ,2,3-cd)pyrene 
278 Uibenz(a,h)anthrac@ne 
276 fienzo(q ,h , i )pe ry lene  
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4 1 . 0 0  16 97 
5 !! n ?, i, 9 5 
6 IO0 5: 9: 
7 1 . 0 0  7.4 9A 

9 91. 49 96, 
L O  100 84 95  

1: 96 56 98 

8 84 39 96 

11 lcJ0 8) 98 

13 100 92 98 
1 4  100 90 78 
1 5  1.00 80 99 
16 100 84 36 
1.7 1.00 96 97 
18 100 86 97 
L9 1.00 95 98 
20 100 88 91 
21. 1.00 95 98 
2: 100 93 97 
23 J.00 87 90  

, 24 100 95 99 
25 1.00 82 98 
26 LOO 92 97 

100 93 99 
100 93 9R 

30 100 81 99 
31  100 92 99 
32 89 6R 74 
33 100 91 97 
34 L O O  93 99 
35 190 94 99 
36 L O O  72  9')  
37 I 0 0  94 99 
38 100 70 98 
39 100 94 99 

I .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

:?,i,540 bb 433 
?:'>56,00 bv 012 
1.970300 bv 870 
47'7"' c ~ b 0 0  bv 1071 
43t:2400 ibv 1.498 
2102900 bv 1765 
1.3?4100 bl i  257 
193:'200 bb 401 
2575800 bv 389 
1561900 bb 45: 
2931500 bb 510 
2003500 bb 5 59 
1325900 bb 620 
4310300 bb 775 

813340 b v  . 988 
4 ~ ~ 2 7 0 0  vv  1099 
8571700 bb 1301 
6000300 bv 1334 
4952300 b v '  . 615 
395-5800 vb 718 
3695300 bb 788 
5575400 bb 849 
3431300 bv 875 
4482800 bb 952 
1063900 bv 1064 
71.90800 bv* 1094 
7059400 vv* 1102 
8357300 b v  1271 
8125200 bv 1304 
7526200 bv 1436 
7249100 vv  1492 
5 2 6 4 0 0  bv 1687 
59i i0900 V ? J s q *  Lh93 
5011200 vv 1744 
4~i981-10 v v  1795 
2719800 v'?'?,~? 1773 
4816000 b?'P 1994 
3567700 bb 2003 
41.60600 bv 2048 

1.52 I.: d-Oi: : l i i r~ i -~~~er izet ie- t j4 

I. 64 cicenap ti t :iene-d I. 0 
18 R P hena ri t ii rerre -d LO 
2 4 0  Chrysene-dl? 

136 N;3phthalen@--d9 

264 Pevylene-dl .2  
112 2- F luov.q,lletlo:l 
132 2 - C h l o r ( ~ h e n o l - d 4  

152 1,2-Dichi~,i-obenzene-d4 

155 1,3,5-Trichlorobenzene-d3 
240 1. y4-0ibi-om&enzene-d4 
172 2- F l un rob ipheny i  
330 2,4 ,6-Tribromrghenol. 
183 Anthracene-dlO 
212 Pyrene-dl.O 
244 Terphenyl-dl4 
121! Naphthalene 
142 2-Methylnaphthalene 
1.62 2-CIi1.oronaph.thalene 
152 Acenaphthylene 
1.54 Ace'naphthene 
166 Fluorene 
266 Pent,~chl.orophenol. 
178 P he ria n t h  rene 
178 Anthracene 
202 Fluoranthetie 
202 Pyrene 
228 Benzn(a)anthracene 
228 Chi-ysene 
2 5 2  Eenzo(b)f luoranthene 
252 Henzo(k)fl.uoranthene 
252  Benzo(e)pyrene 
252 Henzo(a jpyrene 
252 Perylene 
276 Indeno(13'2, 3-cd jpyrene 
278 Oibenr(a,hjanthracene 
276 8enzo(g,h, i jpery%ene 

99 Phetlol.-dS 

82 N i t  robenzene-d.5 



C. 

Y 



Area P .  F lags Scan 

3 1.00 90 96 
4 100 3 7  97 
5 36 53 95 
6 100 04 95 
7 100 94 9t; 
8 85 40 96 
9 93 51  97 

10 1130 83 95 
11 100 77 9 8  
1 2  7 5  54 98 
13  1.00 91 98 
14  100 89  98 
15 LO0 76 98 
1 6  100 85 97 
1 7  1.00 86 97 
18 100 85  97 
L9 1.00 9 5  9 8  
20 100 88 9 1  
21. 1.00 95 98 
22 100 93 97 
23 100 88 90 
24 100 91  97 
25 d.00 82 98 
.26 100 9 1  97 

100  92 98 
100 92 77 .. 

79 L O 0  90 96 
30 100 82 99 
31 100 9 1  98 
32 8 1  67 73 
33 1.00 91  97 

35  100 9 3  99  
36 100 9 3  99 
37 100 93 99 
38 100 89  98 
39 100 94 99 

3 4  l o o  92 98 

I 
0 
0 

- I  
0 
1 
0 
0 
0 
0 
I. 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
1 
1 
1 
2 
1 
2 
1 
2 

7 5 W S 0  bb 
292C100 bv 
1906200 bv 
44'>2300 bv 
444021-10 b v  
2527000 vv 
2769300 bb 
2786400 bb 
3948100 bv 
2129800 bb 
4036800 bb 
2583100 bb 
1739900 hb 
5551700 bb 
1248000 8. 
5675000 5 

10205000 V V  

6481.300 b v  

4920700 bb 
7310900 bb 
4524100 b v  
5841900 b v  
1.467400 bv 
8.596200 b v *  
8404800 vv*  
9614400 V V  

9222J.00 b v  
9945500 b v  

7211700 bv  

5471700 v v  

9301300 V V  1493 
9129500 b !  ' s a r +  1688 
9354000 vv  1694 
8601700 b v  1745 
8073700 vv  1757 
4063300 vv  - 1774 
9050200 b?' ,,-p** 1.996 
6710900 bb 2004 
74?4800 b v  2050 

- - - - - - - - 
4" 
612 
870 
1030 
1.428 
1769 

257 
4 0 1  
3c9 
4.53 
511 
559 
620 
775 
988 

1099 
1302 
1334 
615 
718 
788 
84 9 
875 
952 

1064 
,1094 
1102 
1271  
1305 
1486 

44 1 5 1  1 ,.l-Dizh;.or-f~nen;ene-G,~ 

164 HC.eri,3phthr3iie-dl.O 
182 Phenanthrene-d 10 
2413 Chrysciie-d,12 
264 P e r y l e n ~ - n l 2  

132 2-!:hL0ro(jneno~-d4 

152  I ,  2-O.~cniorab~nnzene-d4 

18'5 1,3,5-icichlorobrrizene-d3 
240 J., 4-Oibroinobenzene-d4 
172 :-FLuG,robiphenyl 
330 2 ' 4  ,h-Trihromr@henol 
18$ f inthracene-dlO 
212 Pyrene-dLO 
244 Te rphenyl-dL4 
12 8 Napnt Iha l.ene 
1 4 2  2 - ~ e ~ h y l n a p h t h a l e n e  
16 2 2-Ch loroi iaph t lid lene 
15'2 Acenapnthy lene 
1.54 Acenaphthene 
166  Fluorene 
266 Pentachlorcphenol. 
1 7 3  Phenanthrene 
178  Anthracene 
202 Fluoranthene 
202 Pyrene 
225 Benzo(a)anthracene 
228 Chrysene 
252 Benzo(b) i luoranthene 
252 Henzo(k j f i u o r a n t h e n e  
252 Benzo(e)pyrene 
252 BenTn(8)pyrene 
252 Perylene 
276 Indeno(1. ,?, 3-Ed)pyrene 
278 Oibenzca ,h)anthracene 
2 7 6, Hen zo( y , h , i ) pe r y  l.me 

17,: (,> N- ciphthalene-,dfi 

11 2 2-FltiOr.;phenol 

99 Phenol-d5 

8'2 Ni.xrrdjenzene-65 
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1168 226  
:I69 227 
1110 218 

1.?3 !?03 18: 
o.:t 1204 281 
0.10 1205 195 
0 . 1 5  1206  2Pi 
0.18 1201 191 
5 .07  1208 30: 
0.;) 1209 101 
0.19 I210 314 
6.11 1211 115 
1 . 1 7  I211 316 
1.11 1213 321 
I0.lf I 2 1 1  323 
2.16 !Zll 321 
0.32 I116 3?1 
3.65 1211 331 
0.60 1218 331 
0.91 !2!? 311 
5 .20  1110 346 
0.53 1221 351 
0.30 Il!: 313 
0.:: 12?3 311 
0 . 2 2  ;Z?I 361 
0.10 112!  316 
0.11 12?b Ill 

0.20 1 2 2 8  313 
0.54 1219 1 2 3  
0,1? 1230 13: 
8.12 1211 103 
1.13 1231 134 
1.32 1233 111 
0.39 1231 121 
0.33 12:5 123 
O.!S !l36 121 
0.10 1231 141 
38.16 1238 441 

5 , 6 6  I Z S ?  115 
0.56  1110 144 

---------+--.-------. 

0.10 1221 312 

1 ' .  .'4 
1i:i 
1991 
111 

4261 
liS?I 
i0612 

8054 
1544 
!lit 
300 

1212 
1160 
111a4 

2 5 5 1  
1320 

8 4 i  
ll6C 
I163 
?61 
5400 
1115 
1012 
3935 
1101 
682 
1200 
!321 
1341 
1956 
1360 

138 
123 

1360 
8:o 
8ii 

1200 
1936 
684 

1456 
1120 
11112 
1495 

3 5 3 2 8  
129376 
11210 
4603 

680 

-... __. 

i . i l  
0 . 2 1  
0.11 
0.1: 
0,:5 
3.30 
0.j0 
0.60 
0.11 
0.13 
0.15 
O.?G 
0.10 
1.61 
O.J! 
0.2e 
1.01 
0 . 2 2  
0.13 
0.31 
0.11 
0 . 3 5  
0.3 
1.30 

0 . 1 5  
0.19 
0.1; 
0.21 
O.!? 
0.:1 
0.10 
0.1e 
0.:: 
0.5? 
3.11 
0.11 
? . ? a  

10.36 
I.lD 

5 a . v  
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Tr iang le  Labora tor ies  of RTP. I n c  
I n i t i a l  C a l i b r a t i o n  Curve 

ICAL F i l s :  IWLCJ03 Onto of Ana lys is  :01/03/93 Ana ly te  L i s t :  PAH 
RF20 GL497 RFSO GL498 RFBO GL495 
RFlZO GL494 RFlSO GL498 

143 

1.4-DichLorobanzene-d4 
Naphtha Lens-d8 

2-Methy lnsphtha lens 
Naphthalene 
Acanaphthens-dlO 
Acenaphthane 
F luorens 

2-Ch loronaphtha lens 
Acanaphthy Lana 

Phananthrana-dlO 
Phenanthrene 
Anthracene 
Fluoranthen. 
Chryrane-dl2 
Chr yssns 
Pyrone 
Banzb(a)anthracane 
Psrylane-dl2 
Banzo(b1fluoranthene 

Benzo(e)pyrsns 
Parylene 
Ind.n~(l.2.3-cd)pyrene 
Oib.nr(a.h)anthracsne 
Bsnzo(g .h. i )psry  lens 

0.884 0.872 0,714 0.773 
1.028 0.975 1.032 1.109 

0.975 0.951 1.015 1.097 
1.225 1.178 1.234 1.320 
1.033 0.982 1.035 1.114 
1.705 1.883 1.766 1.952 

0.978 0.919 0.922 0.987 
0.981 0.937 0.940 1.005 
1.143 1.117 1.143 1.214 

1.038 0.984 0.975 1.020 
1.208 1.189 1.250 1.179 
1.052 0.989 1.058 1.072 

.1.382 
1.624 
1.378 
1.288 
0.758 
0.733 
0.770 
0.923 

1.438 
1.727 
1.419 
1.343 
0.711 
0.877 
0.890 
1.048 

1.587 
1.720 
1.505 
1.399 
0.753 
1.048 
1.007 
1.183 

1.719 
1.718 
1.580 
1.505 
0.768 
1.234 
1.217 
1.341 

0.802 
1.148 

1.057 
1.310 
1.078 . 
1.848 

0.947 
0.934 
1.143 

1.041 
1.057 
1.088 

1.740 
1.733 
1.823 
1.585 
0.787 
1.398 
1.349 
1.482 

0.729 7.7 
1.058 8.8 

1.019 5.8 
1.253 4.9 
1.048 4.8 
1.791 6.2 

0.950 3.2 
0.959 3 . 3  
1.152 3.2 

1.011 3.0 
1.178 6.1 
1.048 3.2 

1.575 10.1 
1.704 2.7 
1.497 8.7 
1.424 8.5 
0.755 3.7 
1.057 25.2 
1.047 22.8 
1.193 18.2 

S" r r oga t a F l a g  RFZO RF50 RF80 RF120 RFl8O RFYEAN XRSO 

Anthracane.dl0 S 0.522 0.508 0.518 0.553 0.537 0.527 3.4 
Pyrens-dlO S 1.081 1.081 1,182 1.125 1.085 1 . 1 0 3 3 . 8  

- = D = z ? = - - ~ P ~ ~ -  ___=_==_P-P_=__--_==__EE=----- 

h t 8  I IS I c3 I 
<< - Rf less then minimum ac RF: >>- RF g r e a t e r  than maximum PC RF ICAL.EXE v2 .5  

1 
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VII. LABORATORY ANALYSIS RESULTS 

e 
C. Particulate Analysis Results 

e 



-. ., 
Forin R E C # 8  

Filter Numbers 

Dateflimeofwt.12!2\ f ! ? @ A  Gross?. g 

Dateflime of wt. \ LIZ( z:3op Gross wt. g 

Average Gross wt. g 

Tarewt. g 

SAMPLE ANALYTICAL DATA FORM 157 

# I s  6 Sd? 
, $775 

, s 7  7s 
, 5 7 3 9  

, 5 7  7s 

Blank Volume (VJ It30 ml Density of Acetone (pa) .78 5 7 malm1 
Date/Time wt. blank I 2/21 P ‘ 3 o +  Gross wt. 4 9 .  I7 9 4  9 

Ave. Gross wt. 99.1799 9 
Tare wt. 99.174L g 
Weight of blank @tab) , o a o t  g 

Date/Time wt. blank I L I L t z :3ap Gross wt. 9Pt I 1 9 3  9 

Acetone blank residue concentration (CJ : (CJ = (mJ / (V,) (pa) = ( , 0 0 0 0 0  3 mg/g) 

Acetone Blank Wt. : W, = C3 VI.. 0, = (, 000003 ) I a00 ) (  ,7957 = [ ,  0 0 0 5  a 

WeigM of particulate on mer (m,) 

TOM weig? of particulate (m,) 

g 

g 

g 

Weight of particulate in acetone rinse (ma) 

Acetone rinse vdume v,) -.?zoo 
Dateflimeofwt. IZlrt 3:S-p Grosswt. g & ,6559 
Dateflimeofwt.Jz/zI Z s 3 0 p  Grosswt. g / ~ 4 . 6  589 

Tarewt. lo+.&,SYO 

Average Gross wt. g /o 4 

Less Acetone Hank wt. (W,) g , o  00s 
We5M of particulate in acetone rinse (ma) g , oouy 

,0036 , D 0.26 , OOLS 

,0080 4 0 0  $9 6 0 0 6 t  
, a,e4 3 ,0053 , D o  37 

NOTE: In no case should a blank residue greater than 0.01 mg/g (or 0.001% of the blank weight) be 
subtracted from the sample weight. 

Remarks: .. 

Signature of A n a l y s t a m  Signature of Reviewer W x  
/ A  v / I  

u 
o:\~”A\FoRMS\UB\WPLE.TBL 



. .. , .  . . .  L . .  , 

. .  Relative humidity in lab 43, % . . .  

.: ... 
I .  . Density of Methylene Chloride 1 . 3 2 5 5  . g/ml . . .  , .., - 

RUN 1 RUN 2 RUN 3 

Methylene Chloride rinse volume . 17' Z80 2 9 0  

_. Less Methylene Chloride Blank 

WL/paftlcolate: Methylene Chloride rinse 

Water evaporation 

Date/time of wt 14% 9.3D + 
Date/tlmeofwt 11\23 3;3op 

. ,  I 

Less HzO blank wt 

Weight of padculate from water (mJ 

WL/partlculate: Methylene Chloride rinse 

Total weight of prtlculate (m,,) ' 

- .  

- G m s w t  g 

Grosawt g 

Avg.Gmswt g 

Tarewt g 

. .  

g . .  . .  

Grosswt g 

Grosswt g 

Avg. G ~ w s w t  g 

Tarewt g 

g 

g 

g 

0 

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

Remarks: 

Slgnature of Analyst: 

Signature of Reviewer: 
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VII. LABORATORY ANALYSIS RESULTS 

D. Fuel Analysis Results 
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Report For: National Asphalt Pavement 
5100 Forbes rd. 
Lanham, MD. 20706-4413 

sample Identification: 

Dieeel/APAC Dixie  CO. plant Attn: Tom Brumaqln 

Date Received : 11-Dec-1992 

Laboratory Number: 843620 

CERTIFICATE OF ANALYSIS 

Method Parameter 

A m  

ASTM D91 

ASTM D240 

API Gravity @ 60 OF 
Specific Gravity 8 6 0 1 6 0  OF 
Fla6h Point, (PMCC) 

~ Heating value BTU 
I Heating Value [BTUI 

ASTM D129 
Sulfur (S) 

24-Dec-1992 
Page 1 

. .  

Result Units 

30.9 
0.8713 

1 4 4  OF 
19206 BTU/lb 
139340 BTU/qa 1 

0.37 4 

THORNTON LABORATORIES, INC. 
Fred Hartlage, Jr. Ph.D. 
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VIII. EQUIPMENT CALIBRATION DATA 

A. GC Calibration Data 



& u Z  k d L  I 

P l a n t :  A</ALr -  
(A&< 

Target Compoun& .Acm 
Prepared a y :  

L -34 Column Used: (4 @/Joe // 7<+ &..#fl 
Carr ie r  Gas 'Flow Rate: '40& /!.d 

In jec t .  Port  Temp. : . z C  
F i h l :  '75c 

CC Used: 

Program Rate: - 
S a ? l e  LOOP Volume: /A ~ o o p  Temperature: 
0etec:or Temp.: - Auxiliary Gases: 

Standard 1 Standard 2 Standard 1 Calibration Data /A 
F i r s t  andysis/second analysis  
Standard concentration ( C a c c )  ./d.$ /o. 5 . 

& /A40 / Flou r a t e  through loop (ml/min) .d& /L& 
Liquid in jec t ion  volume ( tubes)  * A /  

I 
/ 

/ A /  / 
Injection t ine  (24-hr c lock)  / / / 
Chart speed (cnfmin) x/,4 / L 
De t ec  t o r  a t tenuat ion -)/ 3 2  32 /Ja 

/ 9 4  1 / 5 4  / Peak re tent ion time (min) 
Peak recention t i n e  range (min) 
?*ak .area 
?e& area x at tenuat ion f ac to r  / / 

/ 
/ _ .  

< 7 I / LJO 

.iverage peak area  va lue  (Y) 
Percent deviation from average 
Calculated concentration ( C , , d )  
: 2eviation from ac tua l  (3Da,,)  
Linear regression equation: slope ( m )  : <,9/ y-intercept (b) : .a 

/6. < 
(1 

~ 

A 

S a p l e  Analysis' Data f i f l  , Sample 1 Sample 2 . Sample 3 

/ 

A fi 
/&a2z 

Firs: analysis/second analysis  
Szrnple iden t i f i ca t ion  
Interr'ace d i lu t ion  fac:or 
Flou r a t e  through loop ( m l / m i n )  600 /dud 
Liquid in jec t ion  volume ( tubes)  &A- / /uA / / 
In jec t ion  time (24-hr clock) / f L 

/ 
/ 
/ 

/ 
/ 

Chart speed ( cdmin)  
Detector a t tenuat ion 
Peak retent ion time (min) 
Peak retent ion time range (min) 
Peak area 
Peak area x a t ten .  Factor 
Average peak area value 
,: deviation from average 
Calculated concentration 

- 
Qual i ty  Assurance Handbook w 5 . 1  
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. iLVAL'fSIS OF ,riETdOD 18 FIELD SAWLS 

/ 
Dace: /&-7-?d b a l y s t :  ,U-< P l a n t :  /e A A h A f  
Location: 1pq FL- Sample Type: ArAF < .c 

GC Used: L f i  Column Used: s%,x/A7 OD 

Ty?e o f  C a a t i o n  Standard: C~~,jO&'LA. Targe t Compounz ,q& / A  

Calm Tenperatures. %<ial: YGC Program Rate: - 

Nunber of Standards: 2 Date Prbpared: Prepared By: 

Carrier Gas Used: 

San,ale Loop Volume: A Loop Temperature: 
Detector Temp.: - 
Calibration Data /?.?.E Standard 1 Standard 2 Standard I 

Carr ie r  Gas Flow Rate: '4 ,o cc /M, .%u 
Final :  T.<C 

Injecc.  Port Temp.: 7< c 
Auxiliary Gases : 

. 
I 

9 7  
F i r s t  analysis/second analysis  
Standard concentration ( C a C L )  

Liquid in jec t ion  volume ( tubes)  && / /L/ &I / 
Injeccion t i a e  (24-hr clock) I / / 
Chart speed (cn/min) NAI. 

?e& .retention time range ( n i n )  

/, a Y 
Flow r a t e  through loop (ml/min) d- 

I 
I 
I 

I 
I 

Detector attenuation 
'. peak retent ion time (min) 

7. 83.3 
- .  ?e& area  

?e& area x at tenuat ion f ac to r  
Averzqe p e s k  area value (Y) 
Percent deviation from aversge 
Calculated concentration ( C , L d )  

Linear regression equation: slope ( a ) :  7 , 7  y-intercept (b): - 7, a 7  

~ 

,: deviation From ac tua l  (,3.cr ) 0 0 

S a n p l e  ;\nalysis Data /%ST Samole 1 Sample 2 Sample 3 
-. -"s; . _. analysis/second analysis  2 Sample iden t i f i ca t ion  /. 2 g 
Flow r a t e  through loop (ml/min) 660 / L I 
Liquid in jec t ion  volume ( tubes)  &A/ &PI I 
Ia jec t ion  time (24-hr clock) L I L 
C h a r t  speed (cm/min) L K / p I  
Detector a t tenuat ion 
Peek re tent ion time (min) 1 
peak retent ion time range (min) 
Peak a r e s  
peak area x a t t en .  f a c t o r  (AL/%) 
Average peak area value (Y) 
5 deviacion from average (:Daws 
calculated concentration (C,) 

Iaterr 'ace d i lu t ion  Factor 
-6 

I 
I 

2-837 
,7/ ? /L. 9 2  

/ 
/ 
I 

a u d i  ty Assurance Handbook nla-5 .  I 
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;LVAL'fSIS OF ,\(€EdOD 18 FIELD SUPLS 

I 

Plant: A / A n  7- 
Sample Type: /LA< 

Target Compound: & A n  
Prepared By: 

GC Used: 

Colum Tenperatures, I n T t i a l : % C  Program Rate: - f i n a l :  75C 
S a g l e  Loop Volume: Loop Temperature: In jec t .  Port  Temp.: ',7,<C 

<,(z /u' Column Used: s-d 5/12 00 / A  7s d%, AKhfiWA "?{ 
Carrier Gas Used: s Carrier Gas F l o u  Rate: ' +! a cc / f i t , l .c .  

Detector Temp.: - Auxiliary Gases: 

Calibration Data &k Standard 1 Standard 2 Standard I 
// First analysis/second analysis  

Standard concentration ( C a c c )  
?Lou r a t e  through loop (ml/min) 

. 
00 Z z a - Z Z '  / 

Liquid in jec t ion  volume ( tubes)  ~4 f t t 
Inject ion r i s e  (24-hr c lock)  I / 1 
Chart speed (cn/min) L E / 4 /  / 
Decec cor a t tenuat ion 2 / ,3J- LaLL-LL 
Peak retent ion time (min) 5 a L  l .GW7 $?a / ,S,ZC 
?e& recention tfme ran5e (min) <,,2LL 

&g- 
/ 
/ 

?e& area z&%?? 7 ? i f  77, L 7 / 

Average Percent peak deviation area value from average (Y) 

_ .  / P&k area x at tenuat ion f ac to r  -* +$ Calculated concentration (C, ) 

Linear regression equation: slope (9) : L.Lj=X 

- 
,: &viation from ac tua l  ( Z D a C c )  0 0 

y-intercept (b) : /,Lev 
e 

~ 

S a p i e  b a t y s i s  Data Sample 1 Samule 2 Samule 3 
-. 

// 
r:Cs: analysis/second ana lys i s  
S a p l e  idenc i f ica t ion  
Incerf'ace d i lu t ion  f a c t o r  
FLOW r a t e  through loop (ml/min) o / & o o  kbOlkod / 
Liquid inject ion volume ( tubes)  ~ , 4 /  @/q- t I 
In jec t ion  time (24-hr clock) / L 

/ 
/ 

Chart speed  (cs/min) 
Detector a t tenuat ion 
Peak retent ion time (min) / 
Peak retent ion time range (min) 
Peak area 
Peak area  x a t ten .  f a c t o r  

/ 
/ 

- 
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AwrisIs OF NEIXOD 13 FIELD S~L\IPLES 

1 

Date: ,9-7-?2 Analyst: P l a n t :  P&v/4<&# L7- 

CC Used: cAZ  Column Used: ,<O/ Irp /d 60 /> 7y% &&d&J& 24 
Colun  Temperatures. I t i t i a l :  '?sc Progren Rate: - 

Location: / AH5 
Tfle  of Cali  
Nuaber of Stan Prepared By: 

Target Compound:- d&X 

Carrier C a s  Used: 

S a p l e  Loop Volume: /c(i Loop Temperature: -?&! In j ec t .  Port  Temp.: 7<C. 
Detector Temp.: - Auxiliary Cases: 

Calibration Data / ! L  Standard 1 Standard 2 Standard 3 

Carr ie r  C a s  Flow Rate: 1 + 0 cc/f l , i3 
Fina l :  7.<C 

Fi r s t  andysis/second analysis  . 
/ 
/ 

Standard concentration ( C a c t )  /!/ 6' 
Flow r a t e  through loop (al/min) Lu o/ 00 
Liquid in jec t ion  volume ( t u b e s )  /.' A/ @#I/ 
Injeccion t i n e  (24-hr c lock)  f / 1 
CSart speed (cn/min) I .N& I / P A  
De tec t o r  a t tenuat ion 321 3 2  J.2 1.3 2 / 
Peak re tent ion time (min) 7 /f?/5? 3/+  73/d ZdL4 1 

---4 1 
_ .  f 

@+& ?;ra 71 75' 4+ 
?e& recention time ranqe (min) 
Peak area 
Pes! area x at tenuat ion f ac to r  
.iversge peak area value (Y) 
Percent deviation from average 
Calculated concentration ( C f t d )  
,: deviation from ac tua l  (T.D,,, ) 
Linear regression equation: 

~ 

0 
(b)~: -,qP/ 

Saaple Analysis Data 4 5 7  Samole 1 Sample 2 Sample 3 
-. r1rs.t analysis/second malysis 
Saaple iden t i f i ca t ion  L/f ~ 1 D . d  

Flow rate through loop (ml/min) d w  2- 1 
Liquid in jec t ion  volume ( tubes)  el?/ p A  f / 
Inject ion t i ne  (24-hr c lock)  / / L 

peak retent ion time (min) 1 

. Interface d i lu t ion  f a c t o r  

/ 
/ 

Chart speed (cdmin)  
Detector a t tenuat ion 

peak re tent ion time ranqe (min) 
Peak area 
peak area x a t ten .  f a c t o r  ( A , / $ )  
Average peak area value (Y) 
,: deviation from average (Savg) 
Calculated concentration (C, 

1 
/ 
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166 'a A / 
( -  f l / 4 i v  Q%& / 

Date: /d-?- 72 Analyst: Plant: ,%MA< PAM A T  

CC Used: 5 s  Column Used: <<&A J//JOd /,, 7 c A  d 4 d & J  J 

/LA< 
Target Compound: ML7dHL4 

Location: /+A 
T-e of Calibrat  
Nunber of Standa Prepared By: ' 

. c  

Carr ier  Gas Used: &'< Carr ie r  Gas Flow Rate: 4222 W/M,?fJ 
f i n a l  : '7< p. - Coluzn Temperatures, I n i t i a l :  '?Sp Program Rate: 

SanFle Loop Volume: &c Loop Temperature: 7(r In jec t .  Port  Temp.: ' 7 7 ( P  
Detector Temp. : - 
Calibration Data / /L  Standard 1 Standard 2 Standard I 

Auxiliary Gases : 

F i r s t  analysis/second analysis  
Standard Concentration ( C a c t )  
Flow r a t e  through loop  (ml/min) 600 
Liquid in jec t ion  volume ( tubes)  *ff/ /urF-/ mt4 / 
1njec:ion t i n e  (24-hr c lack)  I / / 
CSart speed (cnlmin) d / 4  / 
Detector attenuation 
Peak retent ion time (min) 
?e& recention time range (min) 
?e& 'area 
P e k  area x at:enuation faceor 
Average peak area  value (Y) 
Percent devia:fon from averag? 
Calculated concentration ( C , c d )  
,: deviation from ac tua l  (:Dace) 
Linear regression equation: slope ( m )  

a 
i. 

S a p l e  Analysis Data ,&7 Sample 1 Sample 2 Sample 3 
". r sz s t  analysislsecond analysis 
Sample ident i f ica t ion  / I  ,716 +41; 

Liquid in jec t ion  volume ( t u b e s )  &A / n/A 1 " I 
In jec t ion  time (24-hr clock) / 1 ' A  
Chart speed (cm/min) / r / #  /I/Al 
Detector a t tenuat ion T 2 /  ? d 7 d l  7.2 _7d/ 7 7  
peak re tent ion time (min) 
Peak retent ion time ranqe ( m i d  
Peak ares 
peak area x a t ten .  f a c t o r  ( A , / A , )  
Average peak area value (Y) 
,: deviation from average (,%,"#) 
Calculated concentration (C,) 8 . J  7 

Interr'ace d i lu t ion  f a c t o r  
Flow r a t e  through loop (ml/min)  4-i &-%o(! d-> 

/ 

\ 
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. &W.L'fSIS OF N ~ c f O D  18 FIELD StLWLS 

/ / 

Date: / J - $ - p b a l y s t : ,  A' .<. Plant: /uhp#s4 7- 
&&2&dt 

Locstion: ol/ FL / Sample Type: 1 6 4 ~  
TGe of Ca&%teon S:andard: Target Compound: &FA 
Nuaber of Standards: a Date- 

Carr ie r  Gas Flow Rate: Carrier Gas Used: Mq rr/4% / aJ  

S a p l e  Loop Volume: 
0etec:or Temp.: - Auxiliary Gases: 

Calibration Data /& Standard 1 Standard 2 Standard 3 

Prepared By: 

CC Used: rkZ Column Used: :<% IfP/a60 //) 7 < O a  ' ~ LJflNK3g 

Calm Temperature<. I n i t i a l :  7<C' Progran Rate: - 
Loop Temperature: a In jec t .  Port  Temp.: 

F i r s t  analysislsecond analysis  

@&%& [cn/Q 
Standard concentration ( C a e t )  
Flow r a t e  through loop ( m l l m i n )  

. 
/ 
/ 

/ a .  5 
Liquid in jec t ion  volume ( tubes)  & / / A /  
Injeccion t i s e  (24-hr clock) i / / 
Chart s?eed (cn/min) &4/ ' i  
Detector attenuation Jl / ,?il / 
Peak retent ion time (min) / 
?e& re tent ion time range (min) /- 335 
peak .area . J3 /  _ .  / 

/ Pe& area x at tenuat ion fac tor  
Averzge peak area value (Y) 
Percent  deviation from average 
Calculated concentration (C,cd) 

Linear regression equation: slope ( m ) :  L . L 3  - 

- 
,: deviation From ac tua l  (:Daec) a 

y-intercept (b) : , dC; 9 
S a o l e  Analysis Data 4 5 f  Sample 1 Sample 2 Sample 3 

F i r s t  analysislsecond analysis  
Sample iden t i f i ca t ion  & A7.5 
Interface d i lu t ion  f a c t o r  
F l o w  r a t e  throush loop (ml/min) 4 l d G O  / 

/ 
<- 

Liquid in jec t ion  volume ( tubes)  LO&/ d M  
1njec:ion time (24-hr clock) 1 / L 

&A/ / 
/ 
i 

1 
/ 

Chart speed (c!n/min) 
Detector a t tenuat ion 
Peak retent ion time (min) 
Peak re tent ion time range (min) 
Peak area 
Peak area x a t ten .  f a c t o r  ( A , / + )  
Average peak area value (Y) 
:: deviation from average ( ;Davg)  
Calculated concentration (C, 

A, - Y - ( y  - b) 
C,,, o r  C, = SD.". - 

m Y 

C . t d  - c,,, 
x 100: I :DaCL = x LOO:. 

Y 
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ILYALYSIS OF ,\IElldOD 18 FIELD SA.’C?Ls 

k-7 A ,AkdZ &AJk / // 
L a c a t i :  / Sample Type: I,&h.r 

- g - 7 2  b a l y s t :  A? .I, Plant: L7- Da:e: 

Ty?e of C a e d a r d :  c,u;G 
Nuclber of Standards: 3 Date Prepared: Prepared By: 

Target Compound: 
- 

GC Used: dks Column Used: 8% 5//260 /A  y f  % d&zW<3 
Carrier Gas Used: 
Colwn Tenperatures. f % a l :  75c Program Rate: - ‘s/-’$Sc 
SazFle Loop Volume: Loop Temperacure: X C  Injecc.  Port Temp.: 7.(C, 

Carrier Gas Flow Rate: 
F i  al :  

Detector Temp. : - 
Calibration Data 

Auxiliary Gases : 

/46 Seandard 1 Standard 2 Standard 1 
. 
I 
I 
I 
I 
I 
/ 

I _ .  
/ 

/ a d  7 . 7  F i r s t  andysis/second ana lys i s  
Standard concentration ( C a C L )  
Flow r a t e  through loop (ml/min) d s  
Liquid in jec t ion  volume (cubes) ,L 

CSarc speed (cm/min) 
Detector attenuation 
Peak retention time (min) 
?e& retention time range (min) 
?oak area 
?e=!! a res  x at tenuat ion f ac to r  
.;ver=qe peak area  value ( Y )  
Percent deviation from average 
Calculated concentration (C, L a  

Linear regression equation: slope (a) : 

&I  
Injecrion tise (24-hr c lock)  I I 

- 
,: deviation from ac tua l  (.‘.DaC 1 0 0 

/d 7.7 

8.05 y-intercept (b) : a 
SanTle .Analysis Daca / ’ o s 7  Sample 1 Samole 2 Sample 3 

F i r s t  analysis/second analysis 
Sample ident i f ica t ion  
Interface d i lu t ion  f a c t o r  

Liquid in jec t ion  volume ( tubes)  &A/ 
In jec t ion  time (24-hr clock1 
Chart speed (cm/min) 
Detector at  cenuacion 

Flow r a t e  through loop (ml /min)  ?- / 
I 

I 
Peak re tent ion time (min) d 
peak retent ion time range (min) 
Peak area 
Peak area x a t t en .  f a c t o r  (AL/+) 
Average peak area value (Y) 
,: deviation from average ( $ D a w s )  
Calculated concentration (C, ) 

/ 
/ 

f .L$  1 g.17 %?.%l8/ fQ 
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CC Used: c S - k ! ! !  /cl Column Used: ,& 5/ic?o0 //, . 7 < y  , & LImw€Jy 
Carrier Gas Used: a Carr ier  C a s  Flow Rate: +6 clc/rr,hJ 

Fihal :  2rP.  - Colun  Temperatures, I n i t i a l :  7Jc Program Rate: 
San2le Loop Volume: /&e Loop Temperacure: In jec t .  Port Temp.: 7<P 

~ 

Detec:or Temp.: - Auxiliary Cases: 

Calibration Data /& Standard 1 Standard 2 Standard 3 

. 
/ 
/ 

/ 
/ 
i 

// Fi r s t  analysis/second analysis  
Standard concentration (Cat 
Flow rate through loop (ml/min) 
Liquid in jec t ion  volume ( t u b e s )  /uA / &&I 
Injectfon tiae (24-hr  clock) I I 
CSart speed (cn/min) 
Detec tor at tenuat ion 
Peak re tent ion time (min) 
Peak retention time range (min) 
peak .area 
?e& a res  x at tenuat ion fac tor  
.;versge pesk area  value (Y) 
Percent deviation from average 
Calculated concentration (C, ) 
; &viation from ac tua l  (5Dac 
Linear regression equation: 

_ .  
I 

- 

S a p l e  h a l y s i s  ~ a t a  , 457  Sample 1 Sample 2 Sample 3 

x// First ar.alysis/second analysis  
Sample iden t i f i ca t ion  
Interface d i lu t ion  f ac to r  
Flow r a t e  through loop (ml/min) [d8~/LbL) / 
Liquid in jec t ion  volume ( tubes)  p H /  //?-I I 
In jec t ion  time (24-hr clock) / 1 L 
chart speed (ca/min) L u M  / 
Detector accenuation l 
Peak re tent ion time (min) 
peak recention time ranqe (min) 
Peak area &3 oi /d*-/L 7142Zzfl .07 / 
Peak area x a t t en .  f a c t o r  ( A L / $ )  
Average peak area value (YI 
5 deviation from average ( $ D a v e )  
Calculated concentration (C,) 

/ 

Q u e l i  ty Assurance Handbook Y18-7.1 
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L V A L Y S I S  OF >lETdOD 18 FIELD SAVPLS 

/ 
P l a n t :  4ACAX/J4L7- 

Sample Type: L A  E 

Prepared By: 
Target Cohpound: 

CC Used: 
Carrier Gas Used: /r/ ai Carr ie r  Cas Flou Rate: 4 0  @e/& ,'kJ 
Coluzn Temperatures. I n i t i a l :  7<c Program Rate: - ' Fina l  : q< 
S a s p l e  Loop Volume: ,& Loop Temperature: Injec:. Port  Temp.: '7.(c 
Detector Temp.: - 
Calibration Data f&k Standard 1 Standard 2 Standard I 

Column Used: sgsy /do0 / A  7< % C%mdL 4 
Auxiliary Cases : 

-. . 
/ 
/ 

/ 
/ 
/ 

/ 
I . 

/Id cirst  anaLysis/second a n a l y s i s  
Standard concentration ( C a c c )  
Flou r a t e  through loop (ml/min) b m  
Liquid in jec t ion  volume ( tubes)  H/A / 
Injecrion tizie (24-hr clock) / / / 
CSart speed (cn/min) 
Detector attenuation 
Peak re tent ion time (min) 

?e& 'area 
?e& a r e s  x ac:enuation fac:or 
Average pesk area value ( Y )  
?ercenc deviation from average 
Calculated concentration (C,cd) 

-*733' y-intercept ( b ) r  
,: deviation from ac tua l  (SDacC) 
Linear regression equation: slope ( m )  

'. ?e& retent ion time range (min) L. 3 / 6  

~ 

0 

S&le Analysis Data fid Sample 1 Sample 2 Sanole 3 

L /u ,  a First analysis/second analysis 
Sanple iden t i f i ca t ion  
Interface d i lu t ion  f a c t o r  
Flow rate through loop (ml /min)  d m  .m J 
Liquid in jec t ion  volume ( tubes)  &d p k/ / 
In jec t ion  time (24-hr clock) L J L 

/ / 
/ 
J 

/ 

~ h a r t  speed (cn/min) 
Detector a t tenuat ion 

pedc retent ion time ranqe (min) 
?e& area 

Average peak area v a l u e  (Y) 
5 deviation from average (SDavs) 
Calculated concentration (C, j . 7 C  

Peak area x a t t en .  f a c t o r  ( A , / % )  / 1 / 

( y  - b) A, - Y 
ZD,vg = 

m Y 
C , c d  o r  C, = 

c,,a - c,,, 
x 100:. ZDaEI = x 100: 

Y 
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, lyVr\LYSIS OF ,r(!2EkiOD 18 FIELD SAMPLES 

/ 

Dace: 12 - f - y J .  h a l y s t :  J-5 P l a n t :  #f, A ? / ! ! k l  
Location: 2x41 d FA.  , ' Sample Type: L A 3  
Tfle of Calibratioh Standard: ~ c./..cd&d Target Compound: d/L h J F  

GC Used: <& Column Used: 0 <f /2 V d  A 7  < %  &A Id€fl 
Carrier G a s  Used: ,I Carr ie r  Gas Flow Rate: /% c c //*l//;u 

' Nunber of Standards: 3 Date Prepared: Prepared By: ' 

S m p l e  Loop Volume: & Loop Temperature: In j ec t .  Port  Temp. : 
Colum T e n p e r a t u r e d w t i a l :  7 , C C  Progran Rate: - 
Detec:or Temp.: - Auxiliary Gases: 

Calibration Data Standard 1 Standard 2 Standard 3 
Fi r s t  analysislsecond analysis  
Standard concentration ( C a C t )  
Flow r a t e  through loop (ml/min) 
Liquid inject ion volume ( tubes)  
1njec:ion tize (24-hr clock) I 
Chart speed (cm/min) 
Detector attenuation 
Peak retention time (min) 
?e& recention time range (min) 
?e& .area 
?e& area x at tenuat ion f ac to r  
Average peak area v a l u e  (Y) 
Percent deviation from average 
Calculated concentration (C,,&) 
,: i ev ia t ion  from actual  
Linear regression equation: y-intercept (b):- 

/ 

S m p l e  .Analysis Data Samole 1 Samule 2 Sanple 3 

4% Firs: analysislsecond analysis 
Svnple idencif icat ion . //. 3 1 0  

Liquid in jec t ion  volume ( tubes) &/t / &f++ k A  1 
In jec t ion  time (24-hr clock) / I L 
C S ~ R  speed  (calmin) & L P L  

Interface d i lu t ion  f a c t o r  
Flow r a t e  through loop (mllmin) 2- [m h n  

Detector attenuation 
Peak re tent ion time (min) 
peak retent ion time range (min) 
Peak =ea 
Desk area  x a t ten .  f a c t o r  (ALIA,)  
Average peak area value (Y) 
,: deviation from average (ZDavg) 

/ 

Calculated concentration (C, ) 

m I 1 1  1 
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17.2 
. AXALYSIS OF ,\(ET.OD 18 FIELD SAVPLS 

AF&J2&-6 1 

P l a n t :  /M A h44L 7- 
/AH 

Target Compound:- . /%7'X 
Prepared BY: 

CC Used: ,< /r'a Column Used: <% </ 
Carrier Gas Used: 

S a q l e  Loop Volume: & Loop Temperature: In jec t .  PorC Temp.: 
Colun  Temperacures. I n i t i a l :  ?,-<C Program Rate: 

Detec:or Temp.: - Auxiliary Gases: 

Calibration Data !kc Standard 1 Standard 2 Standard 3 

Carr ier  Gas Flow Sate: ' 4 0  C C / M * j J .  
&- 

. 
/ 
i 
/ 

i 
i 

LGL 
Fi r s t  analysis/second analysis  
Standard concentration ( C a c t )  
Flow r a t e  through loop (ml lmin )  OOlL d a 
Liquid injeccion volume ( t u b e s )  pcC I 
Injection tise (24-hr clock) I I 
Chart s?eed (cmlmin) i 
Detector a t tenuat ion 
Peak retention time (min) 
Peak retention time range (min) :. 
P P S ~  .area iLL. 3 i 
?e& area x at tenuat ion Factor i . ,  

.Average peak area  value (Y) 
Percent deviation from average 
Calculated concentration (C. c d  

~ 

r)- ,: deviation from accual (ZO,cc) 0 
Linear regression equation: slope (a )  : a y-intercept (b) : 

S a ? l e  Analysis Data Av- samoie I Sample 2 Sample 3 
F i r s t  analysislsecond ana lys i s  

Sarnple i den t i f i ca t ion  L 0s /6.3 
Interface d i lu t ion  Fac:or 
Flow r a t e  through loop (mllmin) &- / 
Liquid in jec t ion  volume ( tubes) 1. A i  i 
Inject ion time (24-hr clock) i L 
Chart speed (cm/min) 
Detector a t tenuat ion .3a/.7d 
Peak retent ion t i m e  (min) /gr I / .  3,< 
peak retent ion time range (min) 
Peak area 
Peak area  x a t ten .  Factor ( A , / % )  
Average peak area value (Y) 
,: deviation From average (ZDav8) 
Calculated concentration (CI ) 

/ 
/ 
/ 

/ 
/ 

I /  
1 3 ~ ~ 7  m~.  

L34 L 
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. &V\Nr\LySIS OF MEKdOD 18 FIELD S A T L s  

d 

/6,4< 
A rf?kHx 7- 

Target Comdound: . f . ~ f X  
Prepared BY: 

Column Used: ,<g J/ /2aa / A  7s % &&de+ 
Carrier C a s  Flow Rate: 4 4  P d M  d ' d  

CC Used: </e 
Carrier C a s  Used: /v, 
Colun  Temperatures. I n i t i a l :  9J-p  Proqrvn Rate: / S i n a l :  ?<C- 
Smple Loop Volume: /cr Loop Temperature: I n j e c t .  Port  Temp.: / 7 C P .  
0etec:or Temp.: - 
Calibration Data /& Standard 1 Standard 2 Standard 1 

Auxiliary Gases : 

ad F i r s t  analysis/second a n a l y s i s  
Standard concentration (Cat,) 
Flow r a t e  through loop (ml/min) 
Liquid inject ion volume ( tubes)  &dl /+I I 
Injeccion tise (24-hr clock) / 
Chart speed (cn/min) / 

?e& .area I 

I 
' I  

De tec t o r  attenuation 
peak recention time (min) 
Peak retention time ran5e (min) 

Pea!! area x at tenuat ion fac:or 
~ v e r a g e  pedc area value (Y) 
?ercent deviation from average 
Calculated concentration ( C , c 6 )  
: deviation From ac tua l  
Linear regression equation: s lope (a): 9 6  / 

I . .  

~ 

Sample 3 

y-intercept  ( b ) w  

Swple  Analysis Data / 0 5 7  Samole 1 Sample 2 

L a y  77 
Firs: analysisfsecond analysis  
Sample iden t i f i ca t ion  
Interr'ace d i lu t ion  fac:or 
Flow r a t e  through loop (ml/min) ,$- z m  I 
Liquid in jec t ion  volume ( tubes)  &A/ I 
Inject ion time (24-hr clock) L 

f 
f 
/ 

f 
I 

Chart speed (cm/min) 
Detector a t tenuat ion 
peak retent ion time (min) 
peak re tent ion time range (min) 
Peak a r e s  B d f  9.70 
Peak area x atten. f a c t o r  
Average peak area value (Y) 
,$ deviation from average ( , % D a v e )  
Calculated concentration 

Quality Assurance Handbook M8-5.1 
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. LWL'fSIS OF ,\(€T"OD 18 FIELD SAWLS 

U&&€ 

f 
Location: 
Ty?e o f  Cal ibra t i  Target Comfiound: 
Nunber of Standards: 2 Date Prepared: Prepared By: 

CC Used: 5-a Column Used: 
Carrier G a s  Used: /u Carr ie r  Gas Flow Rate: @P/,+/, /L, 
C o l m  Tenperatures. t i t i a l :  g<c Program Rate: - i n a l  : 
Smple Loop Volume: Loop Temperature: Inject. Port  :emp.: 7z$L 
Derector Temp.: - 
Calibration Data &. Standard 1 Standard 2 Standard 3 

Auxiliary Gases : 

Fi r s t  analysisjsecond analysis  
Standard concentration (Cat I ) 
F low r a t e  through loop (mljmin) 
Liquid in jec t ion  volume ( t u b e s )  &,A 

. 
/ 
I 
I 

I 
/ 

/ 
I 

Injeccion tize (24-hr clock) I / 
Chart speed (cnjmin) / 
De t ec  tor attenuation 
Peak retention time (min) 
?e& re tent ion time range (min) 

Peek area x at tenuat ion f ac to r  
~ v e r a g e  peak area  v a l u e  (Y) 
Percent deviation from average 

: deviation from ac tua l  (3act) 
Linear regression equation: 

rlrs: analysisjsecond analysis  

.. . 
'area 

Calculated concentration ( C , t d )  
~ 

(b) : 5 6 2  

S u p l e  .Analysis Data b X 7 -  Sample 1 Samule 2 . Sample 3 
-. 

Sample iden t i f i ca t ion  A// 
F low r a t e  through loop (mljmin) &- &d/ &m I 
Interface d i lu t ion  f a c t o r  

Liquid inject ion volume ( t u b e s )  /OM NA-1 I 
In jec t ion  time (24-hr clock) L I L 
chart  speed (cmjmin) iLJk/ /1/A/ 
Detec tor at tenuat ion 
Peak re tent ion time (min) 
peak recention time range (min) 
Peak a r e s  
Peak area  x a t ten .  Factor 
Average peak area value (Y) 
: deviation from average ( $ D a w # )  
Calculated concentration (C,) 

I 
/ 
/ 

/ 
/ 
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. LYALYSIS OF X T X O D  18 FIELD SAWLS 

/ 

&A< 
Plant: //M&io?. /- 

Compound: ZTA 
Prepared By: 

CC Used: .a ~~ Column Used: s% J//o? 00 // ,75-,% A+ILfi&E 3J 
Carrier Gas Used: Carrier Cas Flow Rate: wo r?cf/!k,hJ 
Colum Tesperatures, I n i t i a l :  %e Program Rate: - Fina l :  57JP 
S a l k  Loop Volume: ,/yy Loop Temperature: ?(iz In j ec t .  Port  Temp. : 7((7 

i 

- 
Detector Temp.: - Auxiliary Gases : 

/kL Standard 1 Standard 2 Standard 3 Calibration Data I 

Fi r s t  analysisfsecond analysis  
Standard concentration ( C a c c  ) 

/ 
/ 
/ 
1 
1 

/ 
/ 

Flow r a t e  through loop (mlfmin) 
Liquid in jec t ion  volume ( t u b e s )  &A- / 

1 / Injection tise (24-hr clock) 
Chart speed ( cdmin)  
Detector a t tenuat ion 
peak retent ion time (min) 
?e& ,retention time range (min) 
?e& area 
Pee! area x at tenuat ion fac:or 
~ v e r s g e  peak area v a l u e  (Y) 
Percent deviation from average 
Calculated concentration ( C , t 4 )  

+gC4 y-intercept (b): K b l  
5 deviation from actual  ( , ? D a C , )  
Linear regression equation: slope ( m )  

. .  

- 
0 

S a o l e  .Analysis Data &7-- Sample 1 Sample 2 Sample 3 
Firs: analysis/second analysis 
Sample iden t i f i ca t ion  /, Id /Qt 1 
Interface d i lu t ion  f a c t o r  

Liquid in jec t ion  volume ( tubes)  , u k f  

Chart speed (cm/min) 
Detector a t tenuat ion 
Peak retent ion time (min) 
peak retent ion time range (min) 
Peak =ea 
Peak area x at ten.  Factor 
Average peak mea value (Y) 
5 deviation from average (5DaYI 
calculated concentration (C,) 

Flow rate through loop (mlfmin) &= / 
/&I 1 

In jec t ion  time (24-hr clock) / 1 L 
/ 
/ 
/ 

777.7a17 7. a / 
/ 

Qual i ty  Assurance Handbook ~ 8 - 5 .  1 



176 
AVALYSIS O F  KEA00 18 FIELD SAWLS 

1 

P l a n t :  /&f R f . / ? h  7 
Sample Type: < n 

Targe t Compound : /?.J%/&&/ 
Prepared By: ’ 

4 . 4  
I . .  ‘9 CC Used: co ium Used: ,< d5// d6d /I, 7,<k A & b ; l d / u  

Column Tesperatures. I n i t i a l :  K c  Progran Rate: - Fina l :  .7(r( 
S a p l e  Loop Volume: Loop Temperature: In jec t .  Port  Temp. : .a 
Detector Temp. : - 

- 
Carrier Cas Used: / i ~  Carrier Gas Flow Rate: ’ 0 CC/*’iL) 

Auxiliary Gases: 

Standard L Standard 2 Standard 1 Calibration Data Ad 
First  analysislsecond analysis  

Flow r a t e  through loop (mllmin) 
At 

Standard concentration ( C a c t )  

Liquid inject ion volume ( tubes)  p 
Inject ion tise (24-hr c lock)  1 
Chart s?eed (cnlmin) 
Detector attenuation 
Peak retent ion time (min) 
?eak,retent ion time range ( s i n )  
?eak area 
Pe& area x at tenuat ion f ac to r  
~ v e r a g e  peak area  value (Y) 
Percent deviation from average 
Calculated concentration ( C , t d )  
,: Ceviation from ac tua l  (;Dac,) 
Linear regression equation: 

3 / 6  

- 
S a p 1 4  Analysis Data fiir Sample L Samde 2 Sample 3 
Firs t  analysislsecond ana lys i s  
Sunple ident i f ica t ion  N,7 /0S  

Flow r a t e  through loop (mllmin) &- &- ~ o a l A  oc) 
Liquid in jec t ion  volume ( t u b e s )  /I&‘ / pw ru/3/ 
Inject ion time (24-hr c lock)  / / L 
chart  speed (cdmin)  % I 

peak retent ion time range (min) 

Detector at tenuat ion 
peak retent ion time (min) 

Peak ares 
peak area x a t ten .  f a c t o r  
~ v e r a g e  peak area value (Y) 
,: deviation from average (ZDavs) 
calculated concentration 

Interrace d i lu t ion  f a c t o r  

1 ,  / 

Qual i ty  Assurance Handbook H18-5.1 



VIII. EQUIPMENT CALIBRATION DATA 

B. CEMS Calibration Data 



177 INSTRUMENTAL ANALYSIS CALIBRATION DATA 

SO, MONITORS 

Plant MAPA. - M Q ~  A S ~ L &  Location Pfy  , ./=I4 

Date l 2 -? -9z  Operator 7h-1 

Initial Calibration (Accuracy: 2 2% Span) 

Gas Type Actual Analyzer 
Concentration Response 

SO,-Zero 0 .o 8 .  9 
SO,-High 79 3 3.7- 
SO,-Mid f, r4. 3- . 

Gas Type 

Zero 

so2 

. .  initial Bias Final Bias Drift 
Response Response 

b .  1. / 

7?. 7 ?3.q 

Gas Type 

Zero 

so, 

Initial Bias Final Bias Drift 
Response Response 

1. / I -  9 
33.9  ?9. i 

tc 
Gas Type Initial Bias Final Bias Drift 

Response Response 

Zero I. 0 38. b 
so, 28- I 4q. D 

Gas Type 

Zero 

so, 

Initial Bias Final Bias Drift 
Response Response 

0.7 1. 1 

7 3#1/ 7% f 



178 INSTRUMENTAL ANALYSIS CALIBRATION DATA 

SO, MONITORS 

0 Plant NAPA- f l 4 c & / / q / t  Location ?? rflv , F.4 . 

Gas Type 

SO,-Zero 

SO,-High 

S02-Mid 

Date 12-8-9z Operator Tim 

Actual Analyzer 
Concentration Response 

Initial Calibration (Accuracy: 2 2?? Span) 

Gas Type Initial Bhs Final Bias Drin 
Reswnse Resoonse 

Gas Type Initial Bias Final Bias Drift 
Response Response 

Zero 0. 4 0 . 3  
so2 3-3. Y 7-6. .8 

- 
Gas Type Initial Bhs Final Bias Drift 

Response Response 

SO, 

. 

Gas Type Initial Bias Final Bhs Drift 
Response Response 

Zero I 
so, 



INSTRUMENTAL ANALYSIS CALIBRAlION DAl’A 

CARBON MONOXIDE 

Gas Type Actual Concentration Anayzer Response 

CO-Zero 0 1. 0 

CO-High 90 L I  9 0  ‘I 
CO-Mid 5 3  b Y ? o  

co-Low 2 90 28 3 
r 

Date ‘ 2  -7 -42 Operator T m  

Gas Type 

CO-Zero 

co- L40 

CO Range b - / O D  o pp 
Y 

Initial Calibration: (Accuracy: 2 5% Span) 

lntial Response Final Response Drift 

t .  0 -3. I 

t@? t9 I 

Gas Type 

CO-Zero 

lnnial Response Final Response Drift 

0 -  3 - 2 .  f 

Gas Type lnithl Response Final Response Drift 

CO-Zero 1.0 -1 .9  

179 

Gas Type Initial Response Final Response Drift 

CO-Zero 2 - u  - 2. 3 

co- ? O r /  907 B 9 Y  - 



INSTRUMENTAL ANALYSIS CALIBRATION DATA 

Gas Type 

CO-Zero 

CO-Hiah 

CARBON MONOXIDE 180 

Actual Concentration Anayzer Response 

0 

- Date /2-S -92 Operator /'Af 

Gas Type Initial Response Final Response 

CO-Zero /% 2 - y. z 
co- 9 0 q  911 92q 

CO Range 0 -/ooOp//r- 

Drift 

Initial Calibration: (Accuracy: 2 5% Span) 

Gas Type Initial Response Final Response 

CO-Zero b. l? -7.0 
Drift 

11 CO-Mid I I II 

co-404 1 4 D 3  

co-Low 

4 a J  

Zero & Soan Drift: 

End Run # f Time: /j ';V3-/3.'&-2 + l{.+C- I?:// 

(Accuracy 2 5% Span) 

Gas Type Initial Response 

CO-Zero 1. 1 
Final Response Dnft 

- g, 0 

- 
Gas Type Initial Response Final Response Drift 

CO-Zero - 0 . 9  -11. 9 

End Run # g Time: i4;  zy - I( :3y 
11-f- 9 2  



INSTRUMENTAL ANALYSIS CALIBRATION DATA 

Gas Type 

CO-Zero 

CARBON MONOXIDE 

Actual Concentration Anayzer Response 

0 

co-Low 

0 
Gas Type Initial Response Final Response Drift 

CO-Zero 2.0 - / 2 . 7  

co- 920 9 30 - 

11 CO-Hiah I 

Gas Type Initial Response Fiml Response 

CO-Zero 

co- 

11 CO-Mid I 

Drift 

Gas Type 

CO-Zero 

Zero & Soan Drift 

End Run # 

(Accuracy 5 5% Span) 

Time: / b :  I /  - 17: 

Initial Response Final Response Drift 

Gas Type Initial Response 

CO-Zero 

co- 

End Run # Time: 

Final Response Drift 

End Run # Time: 

En 

t co- 

181 



INSTFlUMENTAL ANALYSIS CAUBRATlON DATA 

TOTAL HYDROCARBONS. 

Gas Type Actual Analyzer Gas Type Actual Analyzer 
Concentration Concentration 

HC - Zero 0 8. IC HC - Mid V W  5-0 0 
HC - High 4 0 4  . ?$?$- HC-Low 3) 6 30 9 

i 

182 

4 

Run # y Time: f / .P f -12 . .3+ .  

Gas Type Initial Response Final 
Response 

Gas Type 

(Accuracy 23% of span) 

Initial Final 
Response Response 

HC - Zero 

HC-  Yf5- 

(2-G 

0 . 7  - 2 . J  

ro 0 Y4 6 

Run # Z Time: W:f2- l b : b 7  
Gas Type Initial Final 

HC - Zero 0- 2 -/. 0 
Response Response - 

HG Zero 1. 1 - 3 . 2  

Run # 6 Time: 4 :  Y ~ - I L ' / &  

Gas Type lnitbl Final 

HC- Zero 0 . 3  - 9. 6 
Response Response 

- 

- HC - W ?  4 f b  

Run A, f Time:/rqj-i3:(,pi$? v $ - i &  

Gas Type lnithl 
Resaonse ResDonse 

91 Run# 9 T ime:g30-$~y~+  Q : J ~ - I ~ : z ~  

Gas Type Initial Final 

HC - Zero 0.  3.0 

Response Response 

HC-  vq( Y ' i b  go? 



e 

ll Gas Type 

INSlRUMEKTAL ANALYSIS CALIBRATION DATA 

183 

ll Actual Analyzer Gas Type Actual Analyzer 
Concentration Concentmion 

TOTAL HYDROCARBONS 

HC - Zero 

HC - High 

LOCATION 2 r ~  , Fh.  
DATE /Z-S-?L OPERATOR 
HCRANGE O - / D O r ; ' / p L  MF Ah( RESPONSE TIME 

r /  

. ~~ ~. 

0 HC - Mid 

HC - LOW 

INITIAL CALIBRATION: (Accuracy t5% of calibration gas value) 

e Gas Type Initial Final 
Response Response 

- 
Run # Time: 

Gas Type Initial Final 
Response Response 

H C  Zero 

HC - 

ZERO 8 SPAN DRIFT: (Accuracy 53% of span) 

Gas Type 

Run # 7- Time: f2 : qg - f 3 : 44 

Initial Final 
Response Response 

L I 

Time: )b : / l - J + . ' o O  

Gas Type 
Response Response 

Gas Type Initial Final 

HC - 

Run # Time: 1 

HC- Zero 
1 I 



184 INSTRUMENTAL ANALYSIS CALIBRATION DATA 

NO, MONITOR 

Gas Type 

NO,-Zero 

NO,-High 

NO,-Mid 

Date / 2 -  7-72 

initial Calibration (Accuracy: 2 2% Span) 

Actual Analyzer 
Concentration Response 

0.0 0.9 
2-00 Z b  2 

1 Y 3  14Y 

Operator 'Tq 

Gas Type 

Zero 

NO, 

~. inithl Bias F d  Bias Drin 
Response Response 

l 9 . f  1 2 . 1  

I V Y  1 *z 

Gas Type Initial Bias Final Bias Drift 
Response Response 

Zero 0 .  4 I y.27 
NO, / f 3 .  9 1 y7.1 - 

Gas Type Initial Bias mnal Bas Drift 
Response Response 

Zero I .  0 !5 f/ 
NO, J 43.1 I il - - 

- 

Gas Type Initial Bias Final Bias Drift 
Response Response 

Zero 0 .  9 L- 
NO, IY4. I /53.2- 



INSTRUMENTAL ANALYSIS CALIBRATION DATA 

' NO, MONITOR 

GasType I Actual 

Date 1 2 - 8 - 9 2  

Analyzer 

Operator 7-4 

Gas Type lnithl Bias Final Bias 
Response Response 

Initial Calibration (Accuracy: .e 2% Span) 

Drift 

Gas Type Initial Bias Final Bhs Drift 
Response Response 

Zero 1, 1 / 2 .  D 

NO, 143 .  3 /5-9.  2 

II I Concentration I Respbnse 1) 

r 

Gas Type Initial Bas Final Bias D f l  
Response Response 

Zero D. 7 9. I 
NO, 194, D 157.0 

- 
Gas Type lnithl Bias Final Bhs Drift 

Response Response 

Zero 1. t q. 5- 
NO, ILt2.7 f 4q .L  

I II 11 NO,-High 1 
NO,-Mid 1 

System Bias Reponse: Analyzer Response-Initial Bias = f 5% Span 
Final Bias - initial Bias = t 3% Span 

Time:/) 43-/3:5-2 f / J - ' Y r -  I + : ( /  Run#(  
I, 

185 



... .> : .. . . . .._ 
: . ,  

INSTRUMENTAL ANALYSIS CALIBRATION DATA 186 

Gas Type 

NO, MONITOR 

Actual Analyzer 
Concentration Response 

Initial Calibration (Accuracy: 2 2% Span) 

- 
Gas Type lnithl Bias Final Bias Drift 

Response Response 

Zero 0.3 .T# i 

Operator 7m 

Gas Type Initial Bias Final Bias Drift 
Response Response 

NO,-Zero 

NO,-High 

Zero 

NO,-Mid 

r 

Gas Type Initial Bias Final Bias Drift 
Response Response 

Zero 
r 

System Bias Reponse: Analyzer Responselnitial Bias = 2 5% Span 
Final Bias - Initial Bias = 2 3% Span 

Gas Type Initial Bias Final Bias Drift 
Response Response 

Run # Time: 
I .  

1, NO, 

Run # Time: 
lr 11 

11 Zero ! I 



._ . . ,  . . . , \:'jNS%-, . .  r hUMENTAL ANALYSIS CALIBF1A'llCIi-i DATA' 

Gas Type Actual Analyzer Gas Type Actual 
Concentratloo Response Concentratlon 

OJero 0. 0 0. i) CO,-Zer0 6.0 
0,-Hlgh 20.9 21. / C02-HIgh /7 -  1 

CO,-M!d IC? 0 O,-Mld fo 0 / b ,  0 

DILUENT - 0, AND CO, MONITORS 187 

Analyrer 
Response 

o /  
1 7 . 2  
/b.D 

Initial Calibration (Accuracy: c 2% Span) 

System Bias Reponse: h a l y ~ e r  Responselnithl 8bs - 2 5% Span 
. Find 8hs - Initial Bhs  - 3% Span 

l 2  -9-92 

12-6  - qt 



. . .IWdTkUI.hEl~rAL ANALYSIS CALIBRATION DATA 

Gas Type A c M  Analyzer Gas Type Actual Analyzer 
Concentratlon Response Concentratlon Respnse 

0,-Zero CO,-Zero 

02-Hlgh C07-H1gh 

O,-Mid CO,-Mld 
i - 

DILUENT 0, AND CO, MONITORS 188 

Operator 7Z 



INSIRUMENI'AL AidKiYSiS CAL'IBRATIO'N DATA 

DILUENT 0, AND'CO, MONITORS 1'8 9 

0,-Zero CO,-Zero 

OZ-Hlgh CO,-HIgh 

Oz-Mld CO,-Mid 
1 

Date / I -  7 - 7 2  

r 

Gas Type lnilhl Bhs Final Bias Onff 
ReSpoflS0 Response 

Zero 0.0 0 * -0.2 D Z  
L 

q / o ,  /o 0 To./ 9.q ( 0  2 
A 

Operator 7% 

Initial Calibration (Accuracy: 2 2% Span) 

0, co, 
Actual I Analvzer Actual Analver 1 



VIII. EQUIPMENT CALIBRATION DATA 
.. . 

C. Particulate Calibration Data 



q l  
TYPE S PITOT TUBE INSPECTION DATA FORM 

P i t o t  tube assembly l e v e l ?  d 
P i t o t  tube openings damaged? - yes ( exp la in  yes J below) E 

= Is,> ( < l o o ) ,  a2  = 0.q ( < l o o ) ,  B, = 0 io (< S O ) ,  
p 2  = I.% ( < S O )  

y = 2.q O ,  e = 1.7 0 ,  A = .7? cm ( i n . )  

z = A s i n  y = .o; cm ( i n . ) ;  <0.32 cm (<1/8 i n . ) ,  

w = A s i n e =  .03 cm ( i n . ) ;  c.08 cm (<1/32 in.) 

.y Y cm ( i n . )  Pb . ' I  9 cm ( i n . )  

= -3% cm ( i n . )  Dt 

Comments : 

9 
Cal ib ra t ion  requi red? '  Yes /no 

. 

Quali ty  Assurance, Handbook M2-1.7 



TYPE S PITOT TUBE INSPECTION DATA FORM 

P i t o t  t u b e  assembly l e v e l ?  I/ yes no 

P i t o t  tube-openings damaged? yes ( exp la in  below) no 

= 7 - 3  (<loo), 'y2 - 
8, = 1 .do ( < S O )  

Ol 

y = . G O ,  e = I .c) 0 ,  A = , S t f  cm ( i n . )  

z = A s i n y =  . o< cm ( i n . ) ;  <0.32 cm (<1/8 i n . ) ,  

w = A s i n e =  . C)L cm ( i n . ) ;  <.08 cm (<1/32 i n . )  

. 'r'i cm ( i n . )  Pb , "19 cm ( i n . )  

D~ = . $v cm ( i n . )  

Comments : e 

i i  

Cal ib ra t ion  requi red?  yes ,-/no 

192 

. 

Quality Assurance.Handbook M2-1.7 



W C O N  ENVIROEinENTAL COWORATION 

Lear S i e g l e r  Stack Sampler 192 
Nozzle  Diameter C a l i b r a t i o n  

Dace S lgna cure 

Nozzle  No. Average Dlameter Nozzle No. Average Dlameter 
L I 
2 a 
3 9 
4 10 
5 11 
6 12 

P i c o c  Tube C a l i b r a t i o n  ( S  Type) 
Pitot Tube I d e n t i f i c a t i o n  No. 99 Dace 

C a l i b r a t e d  by: 

. J 
t lCp(a )<p(A OR 8) 1 

+WST B E <  0.01 AVERAGE DEVIATION - O(A OR 8) - 1 - 
. 3  



193 
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date 6 - g -  9 0  Thermocouple number 4y 
c, ', 

Ambient temperature OC Barometric p r e s s u r e P ? #  ?$ i n .  H g  
~~ 

Cal ib ra to r  4 C' U++h Reference: mercury-in-glass L/ 

o t h e r  

Reference' 
p o i n t  

number 

L 

b 

. 

Reference 
thermometer 
temperature, 

OC 

? , ... ;, I , ... -. 

Thermocouple 
potentiometer 
temperature, 

*C 

3& 

b remperature 
d i f fe rence ,  

x 

aType - of  c a l i b r a t i o n  system used. 
'1 

bl(ref temp, OC + r e f  273) temp, - ( t e s t  OC + thermom 273 temp, O C  + 273)] 10051.5%. 

Qual i ty  Assurance Handbook M5-2.5 



e 

e 

194 
RAnCON 

Lear 

Heating Probe Calibration 

Sieg ler  Stack Sampler 

----- Probe NO. 4 $1 Probe Length Y '  
,- 

Jan- .. Date of Calibration 5-3- ? y  Slgnature 

Name of Company to be tested 

Note: 3 f t .  probe - 5 min. warmup 
6 f t .  probe - 15 min.  warmup 
10 f t .  probe - 30 min. warmup 
Calibration flow rate = . 7 5  CFM 

3 

w 
0 a 
CL. 

m 

- 11 

1c 

5 

- J iv ICY 

d 

I? 

2 4 6 8 0 
Form No. EED-17-2 PROBE HEAT SETTING ( X )  



m 
v 
* 
CI: 

a 

n 

W 
Y 

* 
W 
0 
C 
3 
W * 
3 
Y 
m * 
W 

W 
Y 

2 
W c 
Y 

2 
0 u 
W 
LI 

* 
W 
Y 

- 

VI 
m 
W 

2’ 
W 

W c 
Y 

C 
0 

I4 
W 
Y 

W 

5 
W 
C 
0 

A 
4 

. e  
0 

Po 
..A 

W 
bl 
W a 
Y 

W 
Y *  
m u  a 

4 3  

4 

d 
0 
I _. V 

Li: c 
at 



> 

- 0  
Y 

* 

,196 
.I r*' 

0 

0 
.0 

Y 

.0 a 
9 s a  * le .* 
'1) 

Y 

W 
0 

4 * .- 
m 
C 

E 
W u 
LI 
c 
Y 1- rl 
d 

3 

a u 
C 
rc 
& a 
Lo 
Lo 
4 

w -  
E h C  ." 0 I 
k ' Y 6  

W 

5 
-0 * 
0 
U u * 

- * 
Y 
Y 

Y 
m m w m 

9 w 
x * 
0 
W c 
Y 

C 
0 

* 
Y 
4J 

0 

W 

Y 
E '. 
5 
W 
C 
0 

x 
a 
0 

m .* 

rl 

t 
0 
W c 
Y 

w 
0 

m m w 

W 

5 
W 
0 

!l 

ll II II II II II II 



.. 

*, r*' 
0 

I 

0 
W 

Y 

W 
C 
Q 

...I 
W 

Y 

W 
0 

.- 
m 
a C 

* 
W 
W * c 
Y 

V 
m 
a 
L. 
V > 
a 

L 

W 

5 
T 
0 
U 
W 
LI 

Y 
0 Lr 

0 - - * 
W 
Y 

e" 
L1 
W 
Y 

E * 
W 

&J 

e" m 
Q m 

2 
W 

W c 
Y 

U 
0 

la 
4 
00 

Y 
V 
4 
Y 

0 

W c 
Y 

w 
0 

a 

y1 
4 
00 

2 
W 

W c 
Y 

C 
0 

I4  
W 
Y 
W 

W ; 
f 

W 

W 
C 
0 

m .* - 
? W 

Y 

II II I1 II II II I1 I1 II II II 
C 

E 
+e 

L 
0 
Lr. 

. .  
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I1 

I La 

I 

a ..i 

W 
Y 

c) 

Y 

a 
m 

b W 

U 

W .  

f 
0 
Y 
0 u 
W 
Y .. 
Y 
W 
Y 

Y 
0 

W 
m 

E. 

5 
V 

W 

a 
0 

z 
0 

A 
E 
0 

m 
.d 

d 

r* 
0 

W W Y  
u c ) w m  

II 11 I1 I1  

k 
0 

I 

Y 
W 

Y 
m m 
W 

E. 

5 
V 

W 

w 
0 

0 
m 
W 

e) 
W 
d 
e) 

0 

W 

a 

5 

E 
W 
0 

a 
m 
U 

Y 

W b 
c 
I1 

3 v 3 4 - l  V 0 
> > u  u u  

r* 
0 

0 
U u 

U 
8 
9 

..i 
V .- e) 

w u 
0 C 

W 
m W 
Y W 

Y 

W 2 

8 m 5 

U 

..i 
m 
U 

2 

% 

Y 

. 
Y 
al 
u 

' 
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IX. FIELD DATA 

A. CEMS 
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M. FIELD DATA 

B. Gas Chromatography 



_ _ ~  

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 (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) 
Jnjection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

256 

Run # 

ComoonentS 

l ime 

Am Attenuation 

A x A Factor 
4 - - 

A x A Factor -1 ' n  m 



257 FIELD ANALYSIS DATA SHEETS 

Plant Date 12- 7-93 
Location.- 

1. General Information: 

Source temp. ('C) 
Probe temp. ('C) 
Ambient temp. ('C) 
Atmospheric press. (in. Hg) 
Source press. (in. Hg) 
Absolute source press. (mm) 
Sampling rate (liter/min) 
Sample loop volume (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 (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Run # Time 

Comoo nene &?a Attenua tion e x A Factor 

NA 
& 



FIELD ANALYS'iS UATA SHEETS 

Location rcL 

1. General Information: 

I .  

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 (mi) 
Sample loop temp. ("2) 
Dilution gas flow rate (ml/min) 

Columnar temperature: 
Initial ('C)/time (rnin) 
Program rate (.C/min) 
Final (*C)/time (min) 

Carrier gas flow rate (ml/min) 
Detector temperature ('C) 

I Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Run # Time 

Cornaonents ma Attenuation A x A Factor Can- 'on bcml 



FIELD ANALYSIS-LATA SHEEiTS 

Date /$ - s'- 
259 s Plant 

P?@,!l FL 0 Location 
1. General Information: 

Source temp. ( C) 
Probe temp. ('C) 
Ambient temp. ('C) 
Atmospheric press. (in. Hg) 
Source press. (in. Hg) 
Absolute source press. (mm) 
Sampling rate (liter/min) 
Sample loop volume (ml) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

/nL 
7sc 

Columnar temperature: 
Initial ('C)/time (min) 
Program rate ('C/min) 
Final ( C)/time (rnin) 

Carrier gas flow rate (ml/min) 
Detector temperature ('c) 

I Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

75c 

2. Field Analysis Data: / &/4d 

Run # Time 

Comoonents Am Attenuation A x A Factor Conentation (GCm) 



FIELD ANALYSIS DATA SHkEI S 

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) 

, L 00 
A 
L 

2. Fietd Analysis D a t a d  d/!d 

Columnar temperature: 
Initial ( -  C)/time (min) 
Program rate (*C/min) 
Final (-  C)/time (min) 

Carrier gas flow rate (ml/min) 
Detector temperature ('C) 

b Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Run # Time 

Cornoonents &ea Attenuation 

A x A Factor - 

A x A Fac!or - 
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A x A Factor Ccncznbztion focrn) 



FIELD ANALYSIS DATA SHE€TS 

Location ' . f i p ~ J  F f .  

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 (literlmin) 
Sample loop volume (ml) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

/MI 7s-c 

2. Field Analysis Data: 3 / ? A  

Columnar temperature: 
Initial (*C)/time (min) 
Program rate ( * C/min) 
Final (. C)/time (min) 

Carrier gas flow rate (ml/min) 
Detector temperature ('C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Run # l ime 

ComDonents &ea Attenuation A x A Factor C c n m ' c n  focml 

d - 
/A - - - - 



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/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) 

-=Jnjection time (24-hr basis) 
,/&L Chart speed (mm/min) 
7 f C  Dilution ratio 
/ Dilution gas used (symbol) 

Run # 1 Time 

Comoonents m Attenuation A x A Factor C o n e M c n  focml 
m - &A3 3d 4 4 7 . d h  

Run # Time 

Comwonents Attenuation A x A Factor C o n m ' o n  focm) 



FIELD ANALYSIS DATA SHEETS 

Location ptRRJ FL 0 
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 (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) qw Injection time (24-hr basis) 

-/&A Chaft speed (mm/min) 
95 C Dilution ratio 
- Dilution gas used (symbol) 

. .- 

Run# 2 Time 

Cornoonents Area Attenuation 4- a77 3.3- 

Run #. , Time 

Comaonents AEa Attenuation 
- 
c_ - - - 

A x A Factor - 
- - - - 

A x A Facar - 

A x A Factor 
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FIELD ANALYSIS DATA SHEETS 

Date /.- 9- 92. 264 .&A / !A 7- - -  
. .  

Plant 

e Location &m/ EL 
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 (ml/min) 

Columnar temperature: 
Initial ( C)/time (min) 
Program rate ( ' C/min) 
Final ( C)/time (min) 

Carrier gas flow rate (ml/min) 
Detector temperature ('C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

7s c 

Run # 3 Time 

Attenuation A x A %Cor Ccmentn'cn focml 
A - L5 r%25 

Run # Time 

CcmaonentS &.?a Attenuation A x A Factor Ccnceritm 'on focml 



IX. FIELD DATA 

C. PAH 
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IX. FIELD DATA 

D. Particulate 
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IX. FIELD DATA 

E. Formaldehyde 
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Name: Mr. Sumner Buck 
Title: President 

Qualifications: Mr. Buck is a graduate of the University of Mississippi with graduate 

studies at Memphis State University and State Technical Institute of Memphis. He is a 

graduate of the EPA 450 "Source Sampling for Particulate Pollutant's'' course and the 474 

"Continuous Emissions Monitoring" courses outlined by EPA at Research Triangle Park, 

N.C. He has been directly involved in conducting and supervising air emission testing for 

over 15 years. He has personally conducted over 400 air emission tests. He currently 

sponsors and directs visual emission certification schools for US EPA Method 9. 

- 
Proiect D uties: Mr. Buck is responsible for the overall supervision of each testing 

project. This includes the correspondence to the State Regulatory Agency and the plant 

personnel regarding scheduling, testing requirements, etc. He will assist in supervision 

of the project preparation for each team involved and the overall organization between the 

testing~crew(s) and facility. 

Name: Mr. Joe Sewell 
- Title: Vice President 

Quallcatlons: 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 supervised air emissions testing projects ranging 

a broad spectrum of facility process categories. His accomplishments include the 

development of the instrumental branch of emissions testing utilizing continuous emission 

monitors and gas chromatography. Mr. Sewell performs a major role in the upgrading 

of testing capabilities and professional quality that RAMCON Environmental Corporation 

offers. 



290 

Duties: 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 in the project and respective state agency representative@). He 

provides project leadership to RAMCON Environmental Corporation field supervisors and 

managers involved in the testing project. 

Name: Mr. Ray Jenkins 
Title: Source Sampling Director 

Qualifications: Mr. Jenkins is serving as the Source Sampling Director for RAMCON 

Environmental Corporation. He was promoted to this leadership position after gaining a 

significant amount of experience in conducting and providing field supervision of a variety 

of air testing projects. Mr. Jenkins has personally conducted and/or supervised all of the 

prevalent EPA approved procedures with expertise in the instrumental analyzer 

procedures. He graduated from Memphis State University obtaining a Bachelor of 

Science degree in Biology. He is also currently certified to conduct US EPA Reference 

Method 9 for the visual determination of emission opacity. 

Prolect Duties: Mr. Jenkins provides project leadership to the Team Leaders and Field 

Technicians. He ensures the test crew@) 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. 

\ a 
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Name: Mr. Tommy South 
- Title: Laboratory Technician 

Qualifications: Mr. South is currently serving as Laboratory Technician. He is proficient 

in conducting many analysis procedures such as front and back-half particulate analysis, 

titrations, extractions, etc. 

Proiect 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. 

Name: Mr. Tommy Crook 
Title: Team Leader 

f&ailtiCations: Mr. Crook has been employed by RAMCON Environmental Corporation 

for three years. He has completed Team Leader training in isokinetic and proportional 

test methods. He currently is certified in conducting US EPA Reference Method 9 for 

opacity. He has been involved in conducting tests on process stacks, incinerators, 

boilers, etc. He has served as a Field Technician for over two years. 

Protect Duties: Mr. Crook is responsible for conducting isokinetic sampling procedures 

at the faciiity(s). He is 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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Name: Mr. Mickey Phillips 
__ Title: Team Leader 

Qualifications: Mr. Phillips has been employed by RAMCON Environmental Corporation 

for one year. He is proficient in isokinetic and proportional test methods. He currently 

is certified in conducting Method 9 for opacity. He has conducted over 100 stack tests 

on process stacks, incinerators, boilers, etc. and is qualified as a Team Leader. 

Proiect Duties: Mr. Phillips is responsible for conducting isokinetic sampling procedures 

at the facility(s). He is 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. 

Name: Mr. Michael Winkler 
Title: Team Leader 

\ 
Qualifications: Mr. Winkler is a Team Leader and has completed training in isokinetic 

and proportional test methods. He received an Associate degree in Mechanical 

Engineering from State Technical Institute at Memphis, Tennessee. 

Proiect Duties: Mr. Winkler 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. 

\ 




