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October 9, 1991 

Mr. Thomas E. Brumagin 
NAPA 
5100 Forbes Boulevard 
NAPA Building 
Lanham, MD 20706-4413 

RE: APAC OF TENNESSEE 
Memphis, Tennessee 

Dear Mr. Brumagin: 

Enclosed is a draft copy of the test report for the NAPA protocol test conducted at APAC 
Tennessee, Memphis Tennessee Mud Island facility. Please review and return at your 
earliest convenience. 

G. Sumner Buck, 111 
President 

GSBIII:djb 
Enclosure 

cc: Mr. Ted Rapallo 
APAC, Inc. 
P.O. Box 19956 
Atlanta, GA ’ 30325 

RAMCON BUILDING. 223 SCOTT STREET. MEMPHIS, TENNESSEE 38112 
TELEPHONE 8001dy)-a567 IN TENNESSEE 901/458-7000 FAX 90145K!&% 
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CERTIFICATION 

We do hereby certQ that the following report has been reviewed and is to the best 

of our knowledge a true representation of the results. Further, all tests, sampling 

and analytical methods were performed in accordance with acceptable procedures 

to the United States Environmental Protection Agency. 

President 

os&&@ d 
Wm. J.obeph Sewelf, II 
Chemigl Engineer 

/o - 7-?/ 
Date 
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I. INTFIODUCTION 

On August 9, 10, 15, & 16, 1991, personnel from RAMCON Environmental 

Corporation conducted source emissions determinations on APAC of Tennessee's 

Astec double barrel hotmix asphalt plant located in Memphis, Tennessee. The 

testing was conducted according to the National Asphalt Pavement Association 

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

The scope of work involved testing this facility for filterable and condensible 

particulate matter, formaldehyde, and polynuclear aromatic hydrocarbons (PAH). 

These compounds were sampled according to specified isokinetic testing 

procedures. Also, "real-time" continuous emissions monitor (CEM) instrumentation 

was utilized to conduct on-site analysis for oxygen (O,), carbon dioxide (CO,), total 

volatile organics (THC), sulfur dioxide (SO,), carbon monoxide (CO), and nitrogen 

oxides (NO,). Methane, benzene, toluene, ethyl benzene, and xylene compounds 

were analyzed on a semi-continuous basis by employing a gas chromatograph to 

the sampling location. 

Additionally, stack gas moisture, velocity, and volumetric flow rate were determined 

to provide data enabling conversion of flue gas concentrations to emission data. 

These determinations were conducted in conjunction with each of the isokinetic 

testing procedures. 

Where possible, the testing was conducted simultaneously. This provides 

correlations of the Yarious stack effluents relationships with one another. Three (3) 

test runs were conducted for each testing procedure. Each test run was performed 

for a one hour duration. 

The purpose of the testing project was to provide air emissions data for developing 

a database of information using various types of hot mix asphalt plants. 

Mr. Bruce Shrader and Mr. Paul Taverna, laboratory techinicians of RAMCON 

Environmental Corporation, were responsible for the on-site sample recovery and 

particulate laboratory analysis including taring the beakers and filters and recording 



final data in the laboratory record books. Custody of these samples were limited 

to Mr. Shrader and Mr. Taverna. Triangle Laboratories, Inc. of Durham, North 

Carolina conducted the PAH analysis. American lnterplex of Little Rock, Arkansas 

conducted the formaldehyde analysis. 

Mr. Thomas E. Brumagin representing the National Asphalt Pavement Association 

was present during the testing procedure@) conducted by RAMCON Environmental 

Corporation. RAMCON Environmental’s testing teams consisted of Ken 

Allmendinger; Field Supervisor and responsible for calibration of the instruments, 

Ray Jenkins; responsible for operating the gas chromatograph and conducting the 

PM and CPM testing, and Billy Lockett; responsible for conducting the PAH testing. 

II. TEST RESULTS 

Tables I - IV summarize the test results. Tables I & I I  summarize the instrumental 

gaseous concentrations and emissions summary. Table 111 shows the particulate 

results, Table IV the methane and BTEX concentrations, Table V the PAH results, 

and Table VI the formaldehyde test summary. 
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- TABLE I 
INSTRUMENTAL TEST SUMMARY 

GASEOUS CONCENTRATIONS 

. 

THC. DDrnd ~ S02. DDmd C02. %d CO. DDmd 02. %d NOx. Dornd 

1 429.9 3.9 4.9 630.3 11.8 29.7 

2 442.4 5.2 5.2 > 1,000.0 11.1 28.2 

3 358.5 3.8 5.1 > 1,000.0 10.9 29.3 

4 564.5 6.5 4.4 508.7 12.7 24.9 

Avg . 448.8 4.9 4.9 784.8 11.6 28.0 

TABLE II 
EMISSIONS SUMMARY 

LBS/HR 

THC 
- Run asrnethane so2 - co NOx 

1 26.59 0.96 68.08 5.27 

2 27.36 1.28 >108.01 5.00 

3 22.53 0.95 >109.73 5.28 

4 37.09 1.71 58.36 4.69 

Avg. 24.75 1.04 98.89 5.21 



Particulate rn Gr/DSCF 

1 0.01 19 

2 0.021 1 

3 0.0137 

Avg. 0.0156 

TABLE 111 
PARTICULATE TEST SUMMARY 

CONCENTRATION 

Particulate CPM* 
a/DSCM gr/DSCF 

0.0273 0.0048 

0.0484 0.0094 

0.0314 0.0050 

0.0357 0.0064 

*CPM = Condensible Particulate Matter 

PARTICULATE EMISSIONS SUMMARY 

Particulate CPM rn LbsIHr LbsIHr 

1 2.32 0.94 

2 4.32 1.93 

3 2.52 0.92 

Avg. 3.05 1.26 
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CPM 
gfDSCM 

0.01 10 

0.0216 

0.01 15 

0.0147 
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TABLE IV 
METHANE & BTEX TEST SUMMARY - I 
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Methane' 

1 103.4 ' 
2 171.2 

3 145.9 
4 296.5 

Avg. 179.3 

1 
n L 

3 
Avg . 

- Run 

1 

2 

3 

PPM CONCENTRATIONS 2 

Benzene Toluene Ethvl Benzene Xvlenek) 

1 .o 0.7 0.6 0.7 

1.3 0.1 0.1 0.3 

1.4 0.1 0.1 0.4 

1.3 0.1 0.0 0.1 

1.3 0.3 0.2 0.4 

TABLE V 
PAH TEST SUMMARY 

Concentration Emissions 
Gr/DSCF Lbs/Hr 

0.000198 0.042 

0.000173 0.037 
0.000146 0.033 
0.000172 0.037 

TABLE VI 
FORMALDEHYDE TEST SUMMARY 

Concentration Emissions 

0.0082 2.02 

0.0089 1.96 

0.0127 2.52 

if Gr/DSCF Lbs/Hr 

Avg . 0.0099 2.17 
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111. SAMPLING & ANALYnCAL PROCEDURES 
I 

A. Total Particulate - US EPA Reference-Method 5: 

1. PreDaration - All glassware utilized in each sampling train was thoroughly 

cleaned and dried prior to each test series. A glass fiber filter was used that 

had been labeled, desiccated for a minimum of 24 hours and pre-weighed. 

The impinger system configuration was assembled using the outlined 

procedure 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. .In assembling the sample train, a small amount of silicon grease 

was placed on the ball joints to ensure adequate sealing. 

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. SamDling - The sample box was heated to an approximate temperature 

of 250°F. These temperatures were monitored throughout the testing. An 

ice bath was prepared to submerse the impinger system. The temperature 

of the last impinger was monitored throughout the testing to ensure adequate 

condensation of the water vapor in the flue gases. 

A leak check was performed prior to each test run. The entire sample train 

system was subjected to a vacuum that did not exceed 0.02 cfm leakage 

rate. The vacuum established during the pre-test leak check was not 

exceeded during the test period. 

Three sample runs were conducted at the sampling location to constitute a 

complete test. The sampling time was a minimum of 1 hour and at least 30 

scf of stack gas was extracted via the sampling system. 



When a test run was completed, a post-test leak check was conducted prior 

to any dismantling of the sampling train. Once this was 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 also volumetrically measured for moisture 

gain and transferred to a labeled sample container. The glass fiber filter was 

carefully transferred to its sample container. 

3. Analvsis - The glass fiber filter were desiccated for 24 hours prior to any 

weighing. The first weighing was performed after this initial period of drying. 

After a minimum of 6 additional hours of desiccating, a second weighing was 

conducted. The weights must agree within 0.0005 g. All analysis data was 

recorded. Sample field blanks of acetone were collected, contained, labeled 

and analyzed in conjunction with the samples. 

B. Determination of Sulfur Dioxide Emissions From Stationarv Sources 

/Instrumental Analvzer Procedure) - US EPA Method 6C: 

1. Calibration - The calibration of the instruments was performed using 

certified gas standards composed of a known concentration of sulfur dioxide 

in zero grade nitrogen. These gas standards were 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 ultraviolet nondispersive infrared detector. The 

detection limitation is 0.1 ppm. Two test ranges are available according to 

the sulfur dioxide levels present in the gas stream. A 100 ppm and a 1000 

ppm full-scale may be utilized. In this project, the burner was utilizing natural 

gas as a fuel and subsequent sulfur dioxide levels were very low or non- 

detectable. 
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Immediately prior to each compliance test series, a complete calibration of 

the instrument _. was performed. Each instrument had zero grade nitrogen 

injected into it and the zero potentiometer was adjusted, if  necessary, until 

the proper voltage output from the analyzer was achieved. 

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

specified range percentage of the span or full-scale, is injected. After the 

system stabilizes, the span or full-scale potentiometer was 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 full-scale reading, a mid 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 full-scale. 

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

qualty assurance. The first is to show the instrument analyzes and outputs 

data on a linear scale. The second purpose is to validate that the zero and 

full-scale 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 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 toJhe instruments via a heated probe and sample line. This 

prevents any condensation of water vapor and/or pollutant in the gas stream. 

Three test runs were conducted to determine the concentration levels of 

sulfur dioxide. The test runs were conducted over a period of one hour. 

To demonstrate the instrument did not exhibit any deviation from the 

calibrated values set at the beginning of a test period, a sample of certified 

calibration gas is injected into the sampling system at the conclusion of each 

test run. The sample system must respond within specified tolerance limits 

according to the initial system bias check. 

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

excessive calibration drift of the instrument@) did not occur during the test 

period and, 2) that the system was not contaminated with any foreign 

material from the source to alter any results during the test period. 

C. Determination of Nitroaen Oxides Emissions From Stationam Sources 

ilnstrumental Analvzer Procedure) - US EPA Method 7E: 

1. Calibration - The calibration of the instruments was performed using 

certified gas standards composed of a known concentration of nitrogen oxide 

in zero grade nitrogen. These gas standards were 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 chemiluminscent detector. The detection limitation 

of the analyzer is 0.1 pprn. Multiple full-scale ranges are available for 

operation. A 250, 1000, 2500, and 10,000 ppm full-scale may be selected 

according to the concentrations of NO, present in the gas steam. The 
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concentrations encountered at the APAC of Tennessee hot mix facihy were 

such that the250 ppm scale was sufficient for bracketing the concentrations. 

The initial calibration of the instruments was performed as previously 

mentioned in the sulfur dioxide section. A zero nitrogen and a high range 

calibration gas is utilized to set the instrument potentiometers for proper 

output. 

2. Samolinq - 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. 

Three test runs were conducted to determine the NO, concentrations in the 

gas stream. Each test run will be conducted over a period of one hour. 

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 as in the sulfur dioxide testing. The sample system must respond 

within specified tolerance limits according to the initial system bias check. 

D. Determination of Carbon Monoxide Emissions From Stationarv Sources 

/Instrumental Analvzer Procedure) - US EPA Method 10: 

1. Calibration - The calibration of the instruments is performed using certified 

gas standards composed of a known concentration of carbon monoxide in 

zero grade nitrogen. These gas standards are prepared using partial 

pressure/volumetric and gravimetric methods. 

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

greater than 2% of the pollutant component. A copy of the analysis 

certificate for each of the certified gas mixtures used during the testing is 

included in the test report. 



~~~~ 

The instrument utilizes a Luft-type nondispersive infrared detector. The 

detection limitation of the analyzer is 0.1 ppm. Two full-scale ranges are 

available on the analyzer. A 500 ppm and a 1000 ppm full-scale may be 

utilized. The carbon monoxide levels encountered were analyzed using the 

1000 ppm scale. 

I 
I 

The initial calibration of the instrument is according to the procedure outlined 

above. Method 10, however, utilizes an addiiional calibration mixture for the 

calibration. A low level calibration gas is required in conjunction with the high 

and mid level calibration standards. 

2. Samolinq - Three (3) test runs were conducted to determine the emission 

value of CO. Each test run was conducted over a period of 1 hour . 

To demonstrate that the instrument did not exhibit any deviation from the 

calibrated values set at the beginning of a test period, a sample of certified 

calibration gas is injected into the sampling system at the conclusion of each 

test run. The sample system must respond within specified tolerance limits 

according to the initial system bias check. 

E. Determination of Gaseous Oraanic Emissions From Stationarv Sources By 

Gas Chromatoaraohv - US EPA Method 18: 

This procedure utilizes the technology of gas chromatography to separate, 

identi ,  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. 
1 
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A field calibration check was performed prior to introducing any sample into 

the gas chromatograph. This is performed by injecting one of the known 

standards into the GC and comparing the result to the calibration curve. It 

must agree within 5% of the previously determined response. 

Analysis of the samples follow a successful field calibration. Collecting the 

sample consisted of extracting the sample from the stack via a heated 

sample line. The sample was introduced directly into the sample loop, where 

it was injected to the instrument for analysis. 

Three test runs were performed to determine the values of the specified 

organic compounds. Each test run consisted of semi-continuously analyzing 

the gas stream for a one hour period. 

F. Determination of Total Gaseous Oraanic Emissions From Stationarv Sources 

@itrumental Analvzer Procedure) - US EPA Method 25A: 

1. Calibration - The calibration of the instruments is performed using certified 

gas standards composed of a known concentration of methane in zero grade 

nitrogen. These gas standards are prepared using partial 

pressure/volumetric and gravimetric methods. 

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

greater than 2% of the pollutant component. A copy of the analysis 

certificate for each of the certified gas mixtures used during the testing is 

included in the test report. 

The instrument utilizes an flame ionization detector. The minimum detection 

limit of the analyzer is 0.1 ppm. Full-scale ranges are available in 100 ppm, 

1000 ppm, and 10,000 ppm settings according to the expected 

concentrations in the flue gas steam. The total organic hydrocarbon 

concentrations encountered during the testing project enabled the 1000 ppm 

scale to be used. 
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Oraanic . ComDounds bv Gas Chromatoaraohv/Mass SDectrometrv fGC/MS): I 

As previously mentioned in the carbon monoxide procedure, a low level 

concentration is employed in conjunction with the high and mid range 

standards. 

2. SamDling - Three test runs were conducted to determine the 

concentration levels of total organic compounds in the gas stream. Each test 

run was one hour in duration. 

F. Polvnuclear Aromatic Hvdrocarbons - Method SW846 8270 "Semivolatile 

CaDillarv Column Techniaue 

I 
1. Preoaration - All glassware utilized in each sampling train was thoroughly 
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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. Sampling - The probe and sample box was heated to an approximate 

temperature of 250" F. These temperatures were monitored throughout the 

testing. The probe was connected to the heated filter system with connecting 

glassware. This filter system was connected to the condenser by a teflon 

line. The condenser and absorbent module are directly connected via 

ground glass ball and socket. 
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An ice bath was prepared to submerse the impinger system into. The 

temperature-of the last impinger was monitored throughout the testing to 

ensure adequate condensation of the water vapor in the flue gases. 

The condenser cooling fluid was recirculated through the system by a 

veristaltic pump. This pump was started prior to the start up of the sampling 

system to ensure that the temperature of the absorbent material in the 
module does not exceed its thermal decomposition temperature. The 

temperature of gas entering the module was monitored to ensure that the 

temperature did not exceed the recommended limitation for efficient capture. 

A leak check was performed prior to each test run. The entire sample train 

system was subjected to a vacuum that did not exceed 0.02 cfm leakage 

rate. The vacuum that was established during the pre-test leak check was 

not exceeded during the test period. 

Three sample runs were conducted to constitute a complete test. The sample 
time was a minimum of one hour. When a test run was 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. Samole Analvsis - Method 8270 is used to determine the concentration of 

semivolatile organic compounds in extracts prepared from all types of solid 

waste matrices. Each compound present in the sample is separated by gas 

chromatography and quantified by mass spectrometry. The detection 

limitation of this type of sample has been determined to be 1 .O microgram. 

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

micrograms. 

G. . EPA Draft Method 202. "Determination of Filterable and Condensible 

Particulate Matter": 

The testing procedures were conducted according to US EPA 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. 

H. EPA Draft Method 001 1, "Determination of Formaldehvde": 

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 integrrty of the formaldehyde sample is 

maintained. 

Prior to any sampling, all glassware was rinsed with methylene chloride to 

remove any contamination initially on the glassware such as stopcock 

grease. This includes the rinsing of the glass probe liner material required 

for the collection of the sample. 

In collecting the sample, a minimum of 45 cubic feet must be pulled 

isokinetically such that the extracted sample is transferred through the DNPH 

absorption solution. All samples were placed into glass amber sample 

containers to avoid the alteration of the sample by sunlight. 

The analysis of the formaldehyde samples were 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). 
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Sampling Site: The emissions test was conducted after a baghouse on a 

rectangular stack measuring 33.0" x 49.0 with an equivalent diameter of 39.4". 

Six sampling ports were placed 44" down (1.1 diameters upstream) from the 

top of the stack and 236 up (6.0 diameters downstream) from the last flow 

disturbance. The ports were evenly spaced on 8.2" centers. The two outside 

ports are 4.1" from the side walls of the stack. The gaseous samples were 

taken from an additional sample port located 50" below'the original sample 

ports and located in the center of the stack. 
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.~ . .  
... DATA SUMMARY ON STACK BEING TESTED . .  

. . . . , . , . . . .. . -. . . . . .  .. . ~ ~ 

, . . .  

- AGGREGATE . .  

1. Name/type of mix 130 7 GM 
2 Name/type of 2nd mix ( i i  used) 3 4 7 /? .. 

3. Type/temperature of Liquid Asphalt A c 20 / 3 i a  7 

4. Sieve/Screening analysis: % Passing; 

1st mix / 2nd mix 
307 Om. 3 ~ 3  

1st ma / 2nd ma  1st m a  / 2nd mix 

3/8‘ 45 1 5 8  #- 1 
#ZOO .t ] 3.5- # - 1 

I- j a  6’ 1 

3/4’ 7 5  / a I 
1/2- / b 3  # - / # - 2 

CONTROL SYSTEM 

’ Manufacturer LL’ Em 

A. Baahouse: 

1. 

2. Air to cloth ratio R3-2 4 1 y-.q?To / Designed ACFM 5-l d o 0  

3. Type of deaning - pulse jet J reverse air plenum pulse other 

1. aeaning cyde time .a C .  I n t e d  between deaning cyde 7. F 5 e c  . 

Type of bags/c/o/n e !( # of bags 76 3- sq. ft of bags +A’’ x a  ’ 

- _  
5. Pulse pressure on cleaning cyde YO Psi 

B. Scrubber: 

1. Type - Venturi Wet Washer 

spray Booth Other 

Gallons per minute through system 2. 

3. Water source P.e.. pond. lagoon. etc.) 

4. Number of spray nozzles 

Company Name Date .. 
Company Representative 
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V. EQUIPMENT USED 

Equipment used on conducting t h e  par t iculate  emissions test 

was: 

A. The Lear Siegler PM-100 stack sampler with appropriate 

auxillary equipment and  glassware. The t ra in  was  set up 

according to t h e  schemat i c  on t h e  nex page. 

8. An Airguide Instruments  Model 21 1-8 (uncorrected) aneroid 

barometer  was used to check  t h e  barometr ic  pressure. 

C. Weston dial t h e r m o m e t e r s  a r e  used t o  check m e t e r  t e m -  
.peratures.  An .Analogic Model 2572 Digital Thermocouple i s  

used for s t ack  t empera tu res .  

D. A Hays 621 Analyzer was used to measure t h e  oxygen, carbon 

dioxide and carbon monoxide con ten t  of t h e  s t a c k  gases. For 

non-combustion sources,  A Bacharach Instrument Company 

Fyr i t e  i s  used for t h e  gas analysis. 

E. Fil ters  are mady by Schleicher and Schuell and are t y p e  I-HV 

with a porosity of .03 microns. 

F. The ace tone  is  r eagen t  g rade  or ACS grade  with a residue of 
L -001. - 

Form #REC-O'I 
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Low Cost GC Free Data System/lntegrator 
Field Portable Built-In Purge and Trap 

Temperature Programmable Multiple Detectors 



~ PRINCIPLES OF OPERATION ... . - 

1 I 

SPEClFlCATlON 

Principle 
Linearity 
Repeatability 
Zero Drift 
(Per Week) 
Signal Output 

Alarms 

Display 

Response Time 

Operating Ambient 
Temperature 

Relative Humidity 

Sample Pressure 

Flowrate 

Sample Condition 

Sample Contact 
Materials 

AC Supply 

Dimensions 

OXYGEN 

Magnetodynamic 
-0.2% 0, 
-0.2% 0, 
<0.2% 0- 

- d  

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

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

3% digit LCD reading 0 to 100% 0, 

Less than 15 seconds to 90% 

32 . 104°F (0 - 40%) 

0 - 85%. con-condensing 

0.2 to 3.6 barg 

1.5 to 6 liters/min 

Clean, dry, non-toxic, non-flammable gas 

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

1 10 to 120V AC, or 220 to 240V AC, 2 lo%, 
48 to 62Hz. l5VA maximum 

19' Rack - 4U case 
Bench top - 7.1' (180mm) high, 10.1" 
(256mm) wide, 15.4' (390mm) deep 

22 Ibs (10kg) approximately 

PARAMAGNETIC OXYGEN 

The oxygen analyzer measures the 
paramagnetic susceptibility of the sample 
gas by means of a magnetodynamic 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 sljspension 
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. 

M w ~ u E n  
I 1 

Gas Flow Diagram 

Advantages . Not cross-sensitlle to most common . Long lifetime . Rugged design . No routine cell maintenance 

gases 



NDIR SINGLE GAS ANALYZER 

Analog Display Shown, 
Digital Display Available 

Unique Mass Flow Sensor System 
Eliminates Interference 

Ideal For Applications In - Combustion Monitoring/Control 
- Hydrocarbon Monitoring 

Measures In Two Ranges 
- Carbon Monoxide (CO) 
- Carbon Dioxide (CO,) 
- Methane (CH.) 

Designed For Continuous Operation and 
Low Maintenance 

The unique Mass Flow Sensor used in the Fuji 730 Single Gas Analyzer provides significant advantages over other 
sensors used forthis 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 reliability. 

See specifications on reverse side 



c - FUJI 730 SINGLE GAS ANALYZER 

pR(NcIPLEOFOP€PATlCH 

The Fuji 7 3 l  h ie¶ pnalpen uaa the infrared absoption 
characleridc of gases to measure the mnwntration d g~ 
samples. pn stficient single beam deaign whlch inmrporates a 
unique mass Row sensor synem innurea aaurate and 
interferenw free analy&s for a wide variety of application.. 

A single beam of inhared energy is chopped and pasled thmugh 
a sample mll mrrmining the Raing gaa umple. Due la the 
absorption characteridtic. the amoum of energy in the Beam is 
reduwd by the mncentration of the m w r e d  grs in me umplo. 
me attenuated intrared beam is paued wrially thmugh the tu0 
savitiw of the mass flow Sensor which mnlain a high 
mncenmtion of the gas specie8 the analyzer is intended to 
measure. The NO cavity osnsor performs tu0 functions in the 
analping promas. it Rm ellminates interfsrmw c a u d  by other 
gatas and water vapor by detecting and wbaadng the 
interferenw mmpcnant from the deleclor output. and secondly, 
produces an outpul signal which represen- an aaurata 
duplication of the relative intrared energy absorption. this 
resultant signal ia el.sb-onically p r o a s d  and linearized to 
provide an electrical signal which drivaa matso and other output 
devices. 

STANDARD GASES 

Carbon Monoxide (CO) 
Carbon Dioxide (COJ 
Methane (CHJ 

STANDARD RANGES 

0 - 500/1000 pprn 
0 - 1000/2000 ppm 
0 - 2000/5000 ppm 
0 - '2500/5000 pprn 

0-0.5/1.0% 

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

0-1 /2% 

1-1 0/20% 

PURGE GAS FTllNG 

Standard Equipment 

IMEANAL SPAN CHECK FEATURE 

Calibration check without the use of span gases. 
Conserves gas and reduces operating costs. 

Repeetabili 
~ 0 . 5 %  of full scale (low range) 
: 1.0% of full scale (high range) 

zeco D m  
: 1% of full d e  per 24 hours 

Scan Drift' I 
:i% of full d e  per 24 hours 

tineanly 22% of full scale (wlth llnearirer) I 
Noise Level 
0.5% of fuil scale 1 
speed of R e s p o n s e  

Electrical 

SQ% indication 

2.3 or 5 seconds (field reiemble) 

Pneumatic 
ieoJ lhan 15 Semnds (depending on cell IengIh) 

W W P  

Internal span check 

Two hours (lo 12% full scale) 

Manually aclivafed from front panel 

0- 
0 to 1V OC. linear & hMmA OC. linea# 

Ambieot Ternperahlre Range 
23 lo 113OF (-5 to 45OC) 

Ambient Humidii  
To SQ% R.H. (non-mndensing) 

Sample Gas Tempe~amre 
32 10 1 Z 0 F  (0 to 50°C) 

Sample Gas Flow Rate 
2 2 1 scfh (1.0 t0.5 slpm) 

Purge Gas Rate(where necessary) 
2 pclh (1 sipm) when required 

Power Requirements 
~ I ~ V A C + ~ O % , ~ M . ~ V A  

Gasconnections 

Sie  and Weight 
7.9 (H) x 9.8 (w) x 21.3 (0) inches 
(2ao x 250 x 541 mrn) 
24.2 pounds (1 1 kg) 

All %' mmpreJsion-h/pe lube fittings 



- Thermo E Electron 

MODEL 10 

Chemiluminescent 
~ NO/NO, Analyzer 

C O F ( P O R A T I 0 N  

hnel.nt* I"lbl..lti Ohhh 

Model 10 
For Continuous 
Source Gas 
Monitoring 
Thermo Electron's Model 10 NOINO, 
Analyzer is based on the chemi- 
luminescent reaction between nitric 
oxide (NO) and Ozone (0,) according 
to the reaction: 

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

A front panel mode switch provides 
for eilher a direct readout of the NO 
concentralion in the sample being 
analyzed ("NO" mode) or the tolal 
NO, Concentration (''NOX'' mode). 
When the Model 10 is placed in the 
"NO," mode. the sample stream 
passes througn a NO,-I~-NO 
converter prior IO enlering the 
reaclion chamber :or subsequent 
analysis. 

NO+O,-NO,+O,+hv 

Key Features 
Selective detection 0: NO or NO, 
Eight ranges. from 2.5 10 

. Continuous monitoring with rapid 

Linear on all ranges . Field proven reliability 
Insensitive lo changes in sample flow 

10,000 ppm FS 

response 

Model 10 Specifications' 

Ranges 0-2.5 ppm 0-250 ppm 
0-10 ppm 0-1000 ppm 
0-25 ppm 0-2500 ppm 
0-100 ppm 0-10.000 ppm 

Minimum Detectable Concentration 05 Dom 

Noise Less than 1% oi FS 

Reoroducibiliw 1% of FS 

Operating Temoerature Exrremes 0-4O'C 

Response Time (0-90%) 

Zero Stability 

Soan Stabiltty t 1 in 24 hours 
Linearity 

Power Requirements 

- 1 5 second NO mode - 1 7 second NO, mOde 

5 1 ppm in 24 hours 

2 1 % from 0 05 to 10,000 ppm'* 

1000 watts. 115 10 volts. 60 HZ standard 
Also available in 115V 50 Hz. and 210 2 15 
volts. 50 HZ versions 

Physical Dimensions 19' ,wide x 17' hign x 20' deep 

Instrument Weight 75 Ibs. (including pump) 

outputs Two standard outputs supplied: 1) 0-IOV: 
2) Field seleclanle from 0-1OV. 5V. 1V. 
lOOrnV or 1OmV. (ma options available.) 

'Soeciiicaiions are p/pcal ana suDjecl 10 mange withoul nolice 
'*Wirn 0: Feed: Wiih aly air. iinearily to Z O M l  porn. 



Model 10 Flow Scheme c 

. .  

As illustraled in the above diagram. Sample gas enters the Model 10. flows through the bypass capillary. and divides. Most 
of the sample flows through the flowmeter, accumulator. bypass pump. and exhausis. Only a small amount of sample flows 
through the sample caoillary for analysis. The bypass pump in conjunction with the sample regulator maintain a constant 
oressure differential across the sample capillary. thus maintaining constant sample flow for analysis. This plumbing network 
makes the analyzer insensitive Io pressure fluctuation in the sample Inlet. 

From [he sample capillary. the sample to be analyzed is either directed through the NO, to NO converter or around it. 
depending on the choice of the operator. In the reaction chamber the sample reacts with ozone IO produce the light 
emission and is exhausted. The ozone is produced internally from dry air entering through the oxygen regulator and ozonator. 
The light emission is sensed by the photomultiplier tube and amplified, 

Options Accessory Instruments 
10-001 

I 
t 

Bypass pump assembly includes pump, shock 
tray. accumulalor. tubing. and fittings. 

Model 700 Heated Capillary Module 
Model 606H Healed Particulare Filter 
Model 800 Sample Gas Conditioner 
Model 900 Sample Gas Conditioner I - The r mo.. E Electron 

C 0 R P 0 R A T 1  0 N 

Envimnrnental Instruments Owision 
108 South Street 
Hopkinton. MA 01748 
Telephone (617) 435-5321 
Telex 948325 



8 Environmental Products 
PACE ENVIRONMENTAL PRODUCT 

A DIVISION OF PACE ASSOCIATES. INC. 
11 96 EASTON ROAD 

3 
1 
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NDIR GAS ANALYZER 

Bench Top or Rack Mount 
Available 

Unique Mass Flow Sensor 
System Eliminates Interference 

* Wide Dynamic Range 
Permits Ultra-Sensitive and High Con- 
centration Gas Analysis 

Measures - Carbon Monoxide (CO) - Carbon Dioxide (C02)  - Sulfur Dioxide (SO2) - Nitric Oxide (NO) - Methane (CH.) 

Designed For Continuous Operation and 
Low Maintenance 

Insensitive to Vibration 

I 
This instrument is designed for stack monitoring and processcontrol applications. It's remarkableaccuracyand fast 
reponse makes it an ideal instrument for CEMS. boiler control equipment. research labs and many other monitoring 
applications. For usage requiring ultra sensitive measurement. the Fuii 760 delivers superior performance. Using the 
Non-Dispersive Infrared (NDIR) Mass Flow Detector. low concentration measurements areaccurate and reliable. The 
Fuji 760 incorporates an Interference Compensating Detector which minimizes the effects of other gases, particularly 
when operating in ranges of high sensitivity. 

I 
, I 

I' 
1, 

W.rn"W 
Wninaksr warram each new gas analyzer 01 iu manufacture to be tree 01 
detectsin material ana workmansnip torona year from meaate of delivery. 
For full warranty infomation. COntacI your rapreentatire. 

.. See specifications on reverse side 



FUJI 760 Gas Analyzer 
_. 

FEATURES OF THE FUJI-760 
The Fuji 760 Analyzer uses infrared absorption techniques to 
measure gas Concentrations. however. many innovative patented 
features make this instrument far superior lo  conventional Non 
Dispersive lnlrared Analyzers. Among its unique features are an 
optical chopper design which virtually eliminates the effects 01 
vibration and resultant Optical noise: a mass flow Sensor system 
which reduces the effects of interfering gases to insignificant 
levels, thus permitting gas analysis at low concentration ranges: 
and a dual beam Optical syslem derived from a single infrared 
source which enhances long term stability. 

PRINCIPLE OF OPERATION 
A single beam of infrared energy is modulated and split into two 
parallel beams bya distribution cell. One beam is passedthrough 
a relerence cell containing a non-absorbing gas, and the other 
beam is passed through a cell containing the sample gas being 
measured. The beam passing through the sample cell is 
attenuated by theamountof gasconcentrationinthesampleand 
compared against the unaltenuated relerence beam by the mass 
flow detector system. One set of detectors sense the amount01 
sample gasas cornparedagainstthereference. thesecond set of 
detectors measure and cancel interferents in the sample. The 
OuIPuts of the detectors are electronically processed and 
condilioned into useable signals for indicators and other output 
devices. 

Detectable Gas Ranges 
Standard Conf igurat ion 

Component  Min imum Range 
Carbon Monox ide  (CO) 0 to 100 p p m  
Carbon Diox ide (COz) 0 to 50 p p m  
Nitr ic Oxide (NO)  0 to 100 ppm 
Sul fur  Diox ide (SOz) 0 to 100 p p m  
Total  Hydrocarbons 0 to 500 pprn 

Other Gases can be measured. Cali our applications 
engineer o r y o u r  local sales representative todiscuss 
the suitabil ity for your  specific needs. 

T 

t Specifications 
(Standard Configuration) 
Repeatabllity {,- : 
20.5% of full scale 

t 2% 01 full scale per week 
Zero Drift 

Span Drif t  

Linearity 
: 2% of full scale per week 1. ~~ 

2 2% of full scale 

Speed of Response 
90% indication within 5 seconds 
IElectronic Response) 
Range Selection 
Either 01 two ranges selecced by Iron1 panel 
switch or eaternal contact closure. 

Warm-up 
Four hours minimum 

-1'  

Outputs 
0 10 1V OC. linear and 6-20mA DC. linear 

Ambient Temperature Range 
23Iol13.F(--5lo65~C) 
Ambient Humldlty 
TO 90% R.H. ("on-condensing) 

SamDle Gas Temperature 
'I. 

~ 

32!ot22~E(O:o50~C) 

1.0 0.5 scfh (0.50: 0.25 sI~m1 for standard 
conliouration 

Sample Gas Flow Rate 

- -  ~~ 

I 

I 

Materials in Contact wi th Sample 
304 stainless steel. neoprene rubber. siiicc' 
rubaer. CaFU sapphire. Tellon0 
Power Requirements 
115V AC:tO%. 50l60 Hz (switch selectable) 
110 VA max. 200VA mai  wth convener). 
2 2 0 ~  AC avallaoie 
Gas Connections 
Al l  ' i  incn compression-type tuoe linings 
Sire and Weight 
8.66 (HI I 17.24 IW) x tS. i8  (01 incnei 
(220 i d43 I 350 mm). 
37.2 pounds (17 kg). 

'. . 

I ; ;  
LO 15 12 62 Ida 

I co2 

I 
I 
' I 
/ 

I PACE ENVIRONMENTAL PRODUCTS 
A h ' lS tON OF PACE ASSOCIATES, INC. 

11 96 GSTON ROAO 
Honsnnm. PA 19044 

PHONE: - (215) 957-1144 ~ ~~ - 



I ENGINEERING I 

HEATED TOTAL 
HYDROCARBON 

ANALYZER 
MODEL E 7  

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

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

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





VI. LABORATORY ANALYSIS 

A. PAH ANALYSIS 



c ., . -  

Naphthalene-a0 
Naohthalene 
2-Methylnaphthalene 
Acenaphthene-ai0 
2-Chloronaohthalono 
Acenaphthylene 
Acsnaphthene 
Fluor.". 
Phenanthrene-dlO 
Phenanthrene 
AnthrPc.nO 
Fluorantnone 
Chrysane-dl2 
Pyrene 
Eenzo(a).ntnracene 
Chrywne 
Perylane-dl2 
0enzo(b)Tluoranthene 
Benzo(k)fluoranthene 
Bonzo(e)pyrerm 
Benzo(s)pyrene 
Perylone 
Inaeno(1 ,2 .3-cd)pyreno 
Oibenz(a.h)anthracens 
0enzo(g,h,i)oerylene 

6562 
4377 
3105 
4725 

0 

0 

0 
0 

8472 
1052 

0 
0 

11049 
0 
0 

0 
11205 

0 
0 
0 
0 

0 

0 

0 
0 

1.2314 
1.0355 

1.1565 
1.8747 
1.3833 
1.5591 

1.3189 
1,2084 
1.5555 

1.5086 
1.3339 
1.4200 

1.3805 
1.6922 
1.3257 
1.3440 
.E814 
,7985 
,9609 

1.1532 

479 14 
401 14 
504 14 
731 20 
0 28 
0 20 
0 28 
0 20 

944 41 
947 47 
0 47' 
0 47 

1347 57 
0 57 
0 57 
0 57 

1573 64 
0 64 
0 64 
0 64 
0 64 
0 64 
0 64 
0 64 
0 64 

IS 
216.68 0 
218.07 D 

IS 
1.48 110 

.90 NO 

1 .22 NO 

1.09 ND 
IS 

37.64 E 

.78 NO 

.61 NO 
IS 

.48 I lD 

.54 NO 

.51 NO 

IS 
.51 NO 
. b 2  I10 

.54 NO 

.53 NO 

.El ND 

. 8 9  ND 

.74 ND 

.62 ND 

100 
100 

100 
100 
100 
100 

100 
100 
100 

100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 

~erphenyl-ai4 
Pyrone-a10 

1699 1.0153 1193 57 8 0 . 5 9  0 6C.e  
25711 1.1022 1146 57 04.50 D 04.6 

CODES: 113 Not DOtOCted: D = OeteCtea: E i Estimated: IS = Internal Stanaard 
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TRIANGLE LABORATORIES. INC. 
801 C a p i t o l a  D r i v e  DATA FILE:GE521 SWPLE I O :  Run 2 ( 1 : l o  o i l )  

Durham, NC 27713 RF FILE: GE513 OILN FACTOR: , 10 
Telephone: (919) 544-5729 DATE: 09/23/91 T L I  S u p l o  I O :  48.052.2 I T L I  P r o j  s 18760 Al4ALYSIS DATE: 09/13/91 

1 '  

2-Y~thy lnaphtEa lene 

Acenaphthene-ClO 

2-Chloronaphthalene 
Ac.naphthylene 

ACOnPDhth.ne 
Fluorene 

PheMnthrsne-dlO 

I 
I 
8 
I 
I 
I 

Phenanthrene 

AnthracerY 
Fluoranthene 

Cnrysane-cl2 
Pyrens 

8enzo(a)imchmceno 

ChryMne 
Pery lene-d l2 

Benzo(b) f luoranthsne 

BenZo(k)f luoranthene 
Bsnzo(e)pyrene 
Banzo(a)pyrsne 
Perylene 
Indeno(l.2.3-cd)pyrene 

Oi~enr (a .h )an thracene 

8.nzo(g.h. i )pery lene 

2917 1.0355 

4895 

0 1.1565 

0 1.8747 

0 1.3833 

0 1.5591 
8815 
1196 1.3189 

0 1.2084 
0 1.5555 

12270 

0 1.5086 
0 1.3339 

0 1.4280 

12139 
0 1.3885 

0 1.8922 
0 1.3257 
0 1.3440 
0 .8814 

0 ,7985 
0 ,9809 

0 1.1532 

478 14 
481 1 4  

583 14 

731 28 

0 28 
0 28 

0 28 

0 28 
9 4 4  47 

9 4 6  47 

0 4 1  
0 47 

1347 57 
0 57 

0 57 
0 57 

1573 64 
0 64 

0 64 

0 64 
0 64 
0 64 

0 64 

0 64 

0 64 

I S  

197.40 D 

161.31 0 

I S  

1 .41 tl0 
.87 NO 

1.18 NO 

1 .  05 NO 
I S  

41.16 E 
. 7 5  tJ0 

.58 NO 

I S  
.43 ND 

.49 NO 

.46 ND 

IS 
.47 NO 

.39 NO 

,SO NO 

.49 I40 
' .75 NO 

.83 N O  

.69 ND 

.57 NO 

100 
100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
100 

100 

100 
100 
100 

100 

100 

100 

100 

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

CODES: NO = Not OetBCteC: D E OetBCted: E = Est imated:  I S  = I n t e r n a l  Stanaara 
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. 13:37 LAB-BASE QUAN 14- Sep-91 QUAN DB : GE521 

‘0. MAT FOR REV Delta Area P.Flags ---_________________--------------------- 
1 100 85 99 1 137940 bb 
2 100 68 93 0 698640 bv 
3 100 81 98 0 424570 bv 
4 97 72 95 1 291740 vb 
5 100 75 99 1 489530 bb 
6 0 0 0  0 0 
7 0 0 0  0 0 
8 0 0 0  0 0 
9 0 0 0  0 0 
10 100 77 98 0 881500 vv 
11 81 43 97 -1 119630 vv 
1 2 0 0 0  0 0 
1 3 0 0 0  0 0 
14 100 88 95 -1 1227000 bb 
15 100 65 98 0 171070 bb 
1 6 0 0 0  0 0 
1 7 0 0 0  0 0 
1 8 0 0 0  0 0 
19 100 90 95 1 1213900 bb 
2 0 0 0 0  0 0 
2 1 0 0 0  0 0 
2 2 0 0 0  0 0 
2 3 0 0 0  0 0 
2 4 0 0 0  0 0 
2 5 0 0 0  0 0 
2 6 0 0 0  0 0 
2 7 0 0 0  0 0 
2 8 0 0 0  0 0 
2 9 0 0 0  0 0 
3 0 0 0 0  0 0 
3 1 0 0 0  0 0 
3 2 0 0 0  0 0 
33 100 73 99 0 267560 vb 
3 4 0 0 0  0 0 
3 5 0 0 0  0 0 
3 6 0 0 0  0 0 

Scan 

303 
470 
481 
583 
731 
0 
0 
0 
0 

944 
946 
0 
0 

1347 
1192 

0 
0 
0 

1573 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1146 
0 
0 
0 

QH Name _____________-_-----------_---- 
152 1,4-Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252 Benzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 
172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 
212 Pyrene-dl0 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 
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1 
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I 
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B 
I 
I 
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I 
8 
I 
I' 
I 
I 
1 
I 
I 
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I 



I 
1 
I 
I 
1 
I 
I 

I 
I 
I 
I 
II 
1 
1 
I 
1 
I 
1 

m 

TRIANGLE LABORATORIES. IG. 
801 Capitola D r i v e  OATA FILE:GE522 SMPLE ID: Run 3 (1:lO Oil) 
Durham, NC 27713 RF FILE: GE513 DILN FACTOR: , 10 
Telepho~: (919) 544-5729 DATE: 09/23/91 TLI Sample ID: 4 8 . 0 5 2 . 3  

TLI Proj 8 18760 ANALYSIS DATE: 09/13/91 

NlDhthalerU-d8 
Naphthalene 
2-Yethylraphthalene 
Acenaphthens-d1O 
2-Chloronaphthalene 
Acenaphtnylenc 
Acsn.phth.TY 
Fluorene 
Pn.r*lntnrene-dlO 
Phenanthrene 
Anthracene 
Fluoranthene 
Cnryesne-d 12 
Pyrone 
Benzo(a)mthracane 
Chrywne 
Perylens-a12 
B.nzo(b)Tl wranthene 
BsnZo(k)Tluonnthene 
Benzo(e)pyrene 
Benzo(a)pyrens 
Perylene 
Inaeno(1 .2 .3-cd)~yrerm 
Dibenr(a,h)anthracene 
Benzo(g,n,i)perylene 

7522 
3635 1.2314 
3052 1.0355 
5169 

0 I. 1565 
0 1.8747 
o 1.3833 
0 1.5591 

9344 
949 1.3189 
0 1.2084 
0 1.5555 

12519 
0 1.5086 
0 1.3339 
0 1.4260 

12686 
0 1.3885 
0 1.5922 
0 1.3257 
0 1.3440 
0 ,8814 
0 ,7985 
0 ,9609 
0 1.1532 

478 14 

481 14 
583 14 
731 28 
0 28 
0 28 
0 28 
0 28 

943 47 
946 47 
0 47 
0 47 

1347 57 
0 57 
0 57 
0 57 

1573 84 
0 64 
0 64 

0 6 4  

0 64 

0 64 
0 64 
0 64 
0 64 

IS 
156.96 D 100 
156.73 D 100 

IS 
1.34 t1D 100 
.83 NO 100 

1.12 NO 100 
.99 NO 100 

IS 
30.79 E 100 

.71 NO 100 

.55 NO 100 
IS 

.42 NO 100 

. 4 8  NO 100 

.45 NO 100 
I S  

. 4 6  NO 100 

.38 NO 100 

. 4 8  ND 100 

. 4 8  NO 100 

.73 ND 100 

.80 NO 100 

. 61  NO 100 

. 5 6  NO 100 

Terprmnyl-dl6 
Pyrsne-dl0 

1680 1,0153 1192 57 52.86 0 52.9  

2518 1.1022 1146 57 73.01 0 73.0 

CODES: 110 = Not Dete i ted:  0 = Detectea: E z Estimated; IS = In+srnal standard 
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QUAN DB : GE522 - LAB-BASE QUAN 14-Sep-91 13:31 

No. MAT FOR REV Delta Area P.Flags ----_______________----------_---------_- 
1 100 81 98 1 149220 bb 
2 100 67 94 0 752200 bv 
3 100 74 98 0 363480 bv 
4 97 72 95 1 305190 vb 
5 100 76 99 1 516920 bb 
6 0 0 0  0 0 
7 0 0 0  0 0 
8 0 0 0  0 0 
9 0 0 0  0 0 
10 100 79 99 -1 934380 bv 
11 86 40 97 0 94869 vv 
1 2 0 0 0  0 0 
1 3 0 0 0  0 0 
14 100 87 96 0 1251900 bb 
15 97 61 94 0 167970 bb 
1 6 0 0 0  0 0 
1 7 0 0 0  0 0 - - - 
1 8 0 0 0  0 0 
19 100 89 95 1 1246600 bb 
2 0 0 0 0  0 
2 1 0 0 0  0 
2 2 0 0 0  0 
2 3 0 0 0  0 
2 4 0 0 0  0 
2 5 0 0 0  0 
2 6 0 0 0  0 
2 7 0 0 0  0 
2 8 0 0 0  0 
2 9 0 0 0  0 
3 0 0 0 0  0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 1 0 0 0  0 0 
3 2 0 0 0  0 0 
33 100 71 97 0 251850 vb 
3 4 0 0 0  0 0 
3 5 0 0 0  0 0 
3 6 0 0 0  0 0 

Scan 

303 
478 
481 
583 
731 
0 
0 
0 
0 

943 
946 
0 
0 

1347 
1192 

0 
0 
0 

1573 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1146 
0 
0 
0 

QM Name 

152 1,4-Dichlorobenzene-d4 ' 

136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dlP 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252 Benzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Bento(a)pyrene 
252  Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 
172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 

212 Pyrene-dl0 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 
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1 
I 
I 
I 
I 
I 
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@ 
1 
I 
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.. ,: I _.. 

478 14 

0 14 

0 14 
730 28 
0 28 
0 28 
0 28 
0 28 

943 47 
0 47 
0 47 
0 47 

1347 57 
0 57 
0 57 
0 57 

1573 6 4  

0 64 
0 64 
0 6 4  

0 6 4  

0 84 

0 6 4  

0 64 

0 64 

13 
.IS 110 

.17 NO 
IS 

.2O tlD 

.12 NO 

.17 NO 

. 15 110 

IS 
.09 110 

.lo 110 

.08 1 lD 

IS 
.08 NO 
.09 ND 

.08 NO 
IS 

.10 NO 

.OB 110 

.10 110 

. 10 11D 

.16 f lD  

.17 ND 

. 14 110 

.12 NO 

10 
10 

10 
10 
10 
10 

10 
10 
10 

10 
10 
10 

10 
10 

10 
10 
10 
10 
10 
10 

_. 

TRIANGLE LABORATORIES, INC. 
801 Capltola Drive DATA FILE:GE516 SAMPLE I D :  Blank 
Durham. NC 27713 RF FILE: GE513 OILN FACTOR: , 1 

Telephone: (919) 544-5729 DATE: 09/23/81 TLI Sample IO: 48.053.1 
TLI Proj. I 18760 ANALYSIS DATE: 09/13/91 

Naphthalene 

acenaohthene-dl0 
2-Chloronaphthalene 
ACmaDnthylene 
Acenaohtnsne 
Fluormm 
Pnenanthrene-a10 
Phenanthrene 
Anthracene 
Fluorantherm 
cnrysene-a~z 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Perylenr-aiz 
Benzo(b)fluorantheno 
8enzo(k)fluorantnene 
Eenzo(e)pyrene 
Benzo[a)pyrene 
Pery lsne 
InOeno(l.2.3-ca)~yren. 
Oibonz(a,h)anrhr;lceno 
8enZo(s,h,i)perylene 

2-Methylnaphthalene I 
1 

I 
I 
I 
I 

m 

0 1.2314 
0 1.0355 

3460 
0 1.1565 
0 1.8747 
0 1.3833 
0 1.5591 

6784 
0 1.3189 
0 1.2084 
0 1.5555 

6778 
0 1.5086 
0 1.3339 
0 1.4280 

5855 
0 1.3885 
0 1.6922 
0 1.3257 
0 1.3440 
0 .E814 
0 .7985 
0 , 9 6 0 9  

0 1.1532 

2328 1.0153 1193 57 13.53 0 13.5, 
3706 1.1022 1146 57 19.84 D 19.8 

CODES: 110 Not 0ete:ted: 0 i Detecfea: E i Estimated; Is = Internal 3ranoard 

I 
~ _ _  
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QUAN DE : GE516 ~ LAB-BASE QUAN 14-Sep-9 1 13:34 

No. MAT FOR REV Delta 

1 100 91 99 1 
2 100 90 92 0 
3 0 0 0  0 
4 0 0 0  0 
5 100 97 99 0 
6 0 0 0  0 
7 0 0 0  0 
8 0 0 0  0 
9 0 0 0  0 
10 100 94 97 0 
1 1 0 0 0  0 
1 2 0 0 0  0 
1 3 0 0 0  0 
14 100 88 94 0 
15 100 90 97 1 
1 6 0 0 0  0 
1 7 0 0 0  0 
1 8 0 0 0  0 
19 100 90 93 1 
2 0 0 0 0  0 
2 1 0 0 0  0 
2 2 0 0 0  0 
2 3 0 0 0  0 
2 4 0 0 0  0 
2 5 0 0 0  0 
2 6 0 0 0  0 
2 7 0 0 0  0 
2 8 0 0 0  0 
2 9 0 0 0  0 
3 0 0 0 0  0 
3 1 0 0 0  0 
3 2 0 0 0  0 
33 100 92 98 0 
3 4 0 0 0  0 
3 5 0 0 0  0 
3 6 0 0 0  0 

-----____________________ Area P.Flags ---------------- 
83236 bb 
442770 bb 

0 
0 

0 
0 
0 
0 

0 
0 
0 

345980 bb 

678430 bb 

677770 vb 
232790 bb 

0 
0 
0 

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

0 
0 
0 

585490 bb 

370580 vb 

Scan 

303 
47 8 
0 
0 

7 30 
0 
0 
0 
0 

943 
0 
0 
0 

1347 
1193 

0 
0 
0 

1573 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1146 
0 
0 
0 

. - - - - - - QM Name 

152 1,4-Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252 Benzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 
172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 

212 Pyrene-dl0 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobeniene-d3 



.: 
.<, 

TRIWGLE LABORATORIES. INC. 
801 Capitol. Drive DATA FILE:GE515 SAMPLE ID: SBLK 082791 
Durham, NC 27713 RF FILE: GE513 DILN FACTOR: I 1 

Telephone: (919) 544-5729 DATE: 09/23/91 TLI Sample ID: tl/A 
TLI Proj a 10760 ANALYSIS DATE: 09/13/91 

Tcrphenyl-ai4 
Pyrene-a10 

11587 1.0153 1193 57  5 5 . 4 2  3 5 5 . 4  

16615 1.1022 1147 57 73.19 D 73.2 

C3DES: ?IO = Not Dotectec; 0 = Detected; E = Estimated; IS = Internal Stanaard 
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QUAN DB : GE515 . LAB-BASE QUAN 

Y o .  MAT FOR REV Delta Area P.Flags Scan 

1 100 92 98 0 116880 bb 302 
2 100 91 93 0 603200 bb 478 
3 0 0 0  0 0 0 
4 0 0 0  0 0 0 
5 100 98 99 0 413460 bb 730 
6 0 0 0  0 0 0 
7 0 0 0  0 0 0 
8 0 0 0  0 0 0 
9 0 0 0  0 0 0 
10 100 94 96 0 756570 bb 943 
1 1 0 0 0  0 0 0 
1 2 0 0 0  0 0 0 
1 3 0 0 0  0 0 0 
14 100 89 93 -1 823780 bb 1346 
15 100 91 98 2 1158700 bb 1193 
1 6 0 0 0  0 0 0 
1 7 0 0 0  0 0 0 
1 8 0 0 0  0 0 0 
19 100 89 93 1 782690 bb 1572 
2 0 0 0 0  0 0 0 
2 1 0 0 0  0 0 0 
2 2 0 0 0  0 0 0 
2 3 0 0 0  0 0 0 
2 4 0 0 0  0 0 0 
2 5 0 0 0  0 0 0 
2 6 0 0 0  0 0 0 
2 7 0 0 0  0 0 0 
2 8 0 0 0  0 0 0 
2 9 0 0 0  0 0 0 
3 0 0 0 0  0 0 0 
3 1 0 0 0  0 0 0 
3 2 0 0 0  0 0 0 
33 100 90 97 2 1661500 vb 1147 
3 4 0 0 0  0 0 0 
3 5 0 0 0  0 0 0 
3 6 0 0 0  0 0 0 

I 
1 4 -Sep- 9 1 

QM Name 

152 1,4-Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
170 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252 Benzo(k)fluoranthene 
252 Benzo(elDvrene 

I 
I 
I 
I 
D 
1 

252 Benzoiajpyrene 
252 Perylene I 
276 Indeno(l,2, 3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 
172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 

212 Pyrene-dl0 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 

I 
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I 
I 
I 

I 
I 
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VI. LABORATORY ANALYSIS 

8. FORMALDEHYDE 
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AMERICAN INTERPLEX 
CORPORATION 

LABORATORIES 

Ramcon Environmental Corporation (C-488) 
223 Scott Street 
Memphis, TN 38112 

ATTN: Mr. Joe Sewell 

8600 Kanis Road 
Little Rock, Arkansas 72204 
(501) 224-5060 

August 26, 1991 

Control No. 3825 

Description of Sample: Four (4) impinger solution samples received on 8/22/91 
Re: NAPA 

Results: 

Samole Identification ..Formaldehvde, mq 

Run #l-DNPH & Wash 23 

Run #Z-DNPH & Wash 25 

Run #3-DNPH & Wash 48 

B1 an k 0.053 - 

Method: EPA 8315 

MWM/1 b 

0 Chemistry - Materials Science - Microbiology I 

1100 

900 

1000 

685 

AMERICAN INTERPLEX CORPORATION 

BY X & . d d  .La m&g& 
Michael W. McNerlin 
Laboratory Director 
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VI. LABORATORY ANALYSIS 

C. PARTICULATE 

/ 

I 

1 



I For'n uc-#8. 

Weight of particulate on mer (9) 
weigm of particulate in acetone rinse (ma) 

g 

9 

~~~ 

. .  . .  
. .  . .  . .  

. .  , .  . .  . .  . .  . 
SAMPLE ANALYTICAL'DATA FORM . .  

o,or7q O s 0 3 6 ?  0.0 rcrq - 
.o 80 I 3 0  O . O Z Z 3  0,012 2 

I 
I 
I 
I 
I 
IJ 
I 
I' 

1 I 1' 

I 

Company Name A ?$C- RN 202 
Sample Location Relative Humidity in Lab 3 % 
Blank Volume (Va) /7< ml Density of Acetone (pa) .78 57 rna/ml 

Date/Time wt. blank a- Zy-41 1 1  Grosswt. I 6 l l , Z y ~ ~  9 
Date/Tirne wt. blankz-zy -+/ S:WA Grosswt. l64! 2 4 3 % '  9 

Ave. Gross wt. I6 4 ,  2 Y 3 5  9 
Tarewt. 164,  2 Y Z 9  g 
Weight of blank (m*) 0 I cw I a 

- ,=go,$ HHLF r Z w s &  ( f l c ~ ~ ~ 4  
L 

- 

9 
rng/g) Acetone blank residue concentration (Ca) : (C,) = (ma) / (V,) (pa) = ( 7 , 2 7 2 9  &/o- 

Acetone Blank Wt. : W- = C1 V,, 0.  = [ 7 ~ 2 7 i ' j , q j ~ )  [ 1 %  ) p.773>-7 ) = [O,oOoY q) 

Acetone rinse vdume (V,) 

Datemme of W t a - Z ' f - ~ I  I1-w Gross wt g 

Datepime of wt2-8-41 Sap? Grosswt g 

Avetage Gross wt. g 

Less Acetone blank w t  (Wa) g 

I 030st17 I o . 0 3 Z l  .. Total weight of particulate (mn) 9 lo ~0-50cI 

. 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. 

I 
I - ; Remarks: 

7 
Signature of Analyst /<in. ) 1 1,- i ature of Reviewer 

-_ 



MINNESOTA.BACK-HALF ANALYSIS 

CHLOROFORM-ETHER MTRACTlON - 
I 
I 

Plant LocationAPAC - LfM- RN z o z Date g - 2 6 - q  

Sample Location Relative Humidity in lab 3 O/ 

Blank Volume (V3 150 ml 0 
d 
f 

9 
'I 

. Date/Tirne wt. blank 5'-LL( 1 I : o o A M  Gross wt. l3'+, 3 9 5 6  

Dateprne wt. blank 2'- 2.y -9 S'.copM Grosswt. 1391 3 4  5-3 

Ave. Gross wt. 13cl, 3yc.5 
Tare wt. 

Weight of blank Extract 0 . 0 0  i 

I 3  4 I 3 79.3 $ 

lmpinger rinse volume ml 

Datepme of wt PZY-CII I I : O ~ A M  Gross wt g 

Less Extract blank wt g 0.0olz 0.00 rZ 

Wt of particulate in impinger rinse (m3 g o.Qa2q O . O O s Y  0.0053 - 

-1 
I 

Signature of Analyst , / ,,/ -3ignature of Reviewer 

&\W"A\FORM~L~~\MINN.BH 

I 



1 
1 
I 
I 
I1 
I 
1 
I 

I 
1 
I 
I 
I 
I' 
I 

. ... ... : : 
SAMPLE ANALYllCAL DATA FORM '., h , 

chHRLF /?(hlS& l'e4) - 
Company Name tf?Ac : &.q&2 /ES 7- - , l?n 
Sample Location Relative Humidity in Lab % 
Blank Volume pa) I 55 ml MCCl, Densrty of ,GI e' 1 L - 1 I 3255mo/ml 

9 
9 

9 
(CJ = ( r n d  / (v,) (p,) = ( 3 , 3 0 9 5 ' % / 0 - ~  WJ/g) 

Datepme wt. blank 3'-LY-41 II,~MI M 4 K  Grosswt. , a 6 % /  9 
Date,mme wt. blank 3 'zY-41 5 OO~M Gross wt. I 3 , X 6  9 6 

Ave. Gross wt. I 5 d a x6 yy 
Tarewt. 5 3  I TS76 9 
Weight of blank (ma,,) 0, 00 G 9 

mecIz blank residue concentration (CJ : 

MeCt, Blank Wt. : W. = C q x w  D, = (3 ,304&. /o  -5) ( 17i3 ) ( / I  325-5 ) = f O . U D 7 5  0 

Acetone rinse vdume (Vaw) 

Datepime o f w t Z - Z V - 4 I  Il.cablv\ Grosswt. g 

Datepime of wt3- 2\1-?/ S',qM Gross wt. g 

Average Gross wt. g 

Filter Numbers # 

Datepime of w t  Grosswt. g 

Datepime of wt Grosswt. g 

Average Gross wt. g 

Tare wt. g 

Filter Numbers 

Datepime of w t  

Datepime of wt 

Average Gross wt. g 

Tare wt. 

1 

Weight of particulate on filter (m,) 

Weight of particulate in acetone rinse (m,) 

Total weight of particulate (m,) 

9 

9 

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: chh-, L. h; Le- &J&~, k , 
Signature of An--,,- A Signature of Reviewer 
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1 
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VII. CALCULATIONS 

A. PAH'S 



1 

I 
I 
E 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 

1. 
2 .  
3. 

4 .  

5 .  

6 .  

7 .  

8 .  

APAC OF TENN - FOR M.A.P.A. 
MEMPEIS, TENNESSEE - PAE'S 

~ 

SUMMARY OF TEST DATA 

8-9-91 8-9-91 8-10-91 
RUN #1 

SAMPLING TRAIN DATA 
start 1 1 : 2 6  

finish 1 2 : 4 5  

Sampling time, .minutes e 6 0 . 0  

. 2200  Sampling nozzle diameter, in. 
. 000264  Sampling nozzle cross-sect. area, ft 

Isokinetic variation I 1 0 4 . 9  

3 8 . 0 7 9  Sample gas volume - meter cond., cf. 
556  Average meter temperature, OR 

Dn 
An 

'rn 
Tm 

2 

Avg. oriface pressure drop, in. H 2 0  dH 1.08 

Total PAH ' collected, mg. Mn 0 . 4 7 2 4  

RUN # Z  

15:05 

1 6 : 2 2  

6 0 . 0  

. 2 2 0 0  
.000264 

1 0 0 . 1  

3 7 . 3 7 2  

5 6 3  

1 .00  

0 . 3 9 9 9  

RUN #3 

0 8  : 5 7  

10:07  
6 0 . 0  

. 2200  
.000264  

9 7 . 8  

3 6 . 8 1 6  

5 4 5  

1.08 

0 . 3 4 4 5 -  

VELOCITY TRAVERSE DATA 

A 1 1 . 2 3  1 1 . 2 3  1 1 . 2 3  

3 0 . 0 0  3 0 . 0 0  30 .09  1 0 .  Absolute stack gas pressure, in. Hg. 
3 0 . 0 0  3 0 . 0 0  3 0 . 0 9  11. Barometric pressure, in. Hg. 

716 720 712 1 2 .  Avg. absolute stack temperature, Ro 

1 3 .  Average -\/veIT-fiSaa, ( C = . 8 4 )  -\/dF- 0 . 9 9  1 . 0 1  1 . 0 7  

6 7 . 7 2  6 9 . 3 4  73 .26  1 4 .  Average stack gas velocity, ft./sec. 

2 9 .  Stack area, ft. 

pS 

TS 

vS 

'bar 

P 

STACK MOISTURE CONTENT 

15. Total water collected by train, ml. V. 280 .00  2 7 4 . 0 0  3 0 6 . 9 0  

2 6 . 4 5  2 6 . 6 2  2 8 . 4 0  1 6 .  Moisture in stack gas, % 
1C 

Bws 

EMISSIONS DATA 

17. Stack gas flow rate, dscf/hr.(OOO's) QSd 1 4 8 8  1512 1581 
18. Stack gas flow rate, cfm acfm 45630 4 6 7 2 1  49363  

1 9 .  PAH concentration, gr/dscf cs 0.000198 0.000173 0.000146 
20 .  PAH concentration, lb/hr E 0 . 0 4 2  0.037 0 . 0 3 3  

2 1 .  concentration, lb/mBtu E' 

2 2 .  Percent C 0 2  by volume 

ORSAT DATA 

~ 

2 3 .  Percent O2 by volume I 24 .  Percent CO by volume 
2 5 .  Percent N2 by volume 

6 

5 . 1 0  5 .10  4 . 4 0  

11 .50  1 0 . 9 0  1 2 . 7 0  

co . o o  . o o  . oo  
8 3 . 4 0  8 4 . 0 0  8 2 . 9 0  

c02 

O2 

N2 
/ 

Format: Sum11ryR3 



APAC OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - P A " S  

Dry Gas Volume 

vm( std)= 'm "m 
'(std) 

Where : 

Vm(std) 
- - 

"m 

'bar 

'std 

Tm 

Tstd 
dH 

Y 

13.6 

RUN 

Dry Gas Volume measured by meter, cu. ft. 

Barometric pressure at oriface meter, in. Hg. 

Standard absolute pressure,(29.92 in. Hg.). 

Absolute temperature at meter R. 

Standard absolute temperature ( 528OR). 

0 

Average pressure drop across oriface meter, in. 

Dry gas meter calibration factor. 

Inches water per inches Hg. 

dH 'bar + 13.6 

Tm 

Dry Gas Volume through meter at standard conditions, cu. ft. 

, .  

(30.00) + 13.6 
- 'm( std) = (17.64)(1.010)( 38.079) ! 5 5 6  - 

RUN 2: 

(30.00) + 13.6 
- 'm( std) = (17.64)(1.010)( 37.372) [ 563 '"7 - 

RUN 3: 

(30.09) + 13.6 - = (17.64)(1.010)( 36.816) - 'm( std) 

36.703 dscf 

35.567 dscf 

36.310 dscf 

I 
I 
1 
I 
1 
I 
18 
1 
It 
I 
i 
I 
I 
6 
I 
I 
I 
I 
1 

Format: dgmR3 - 
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APAC OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - PA"S  

T o t a l  Contaminants by Weight: GRAIN LOADING - 

P A H  concentration C gr./dscf. s 

Where: 

cs 

Mn 

'm( std) 

Run 1: 

Run 2: 

Run 3: 

cs 

cs 

cs 

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

Total amount of P A H  collected, mg. 

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

= E . 0 1 5 4  4 

= k . 0 1 5 4  $4 

= E . 0 1 5 4  

= 0.000198 gr./dscf. 
36.703 

0.3445 
= 0.000146 gr./dscf. 1 36.310 I 

L -1 

Format: csR3 



APAC OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - PAH'S 

_. 

D r y  Molecular Weight 

I 
Md = O.44(%CO2) + 0.32(%02) + 0.28(%CO + %N2) 

Where : 

= Dry molecular weight,lb./lb.-mole. 

= Percent carbon dioxide by volume (dry basis). 

= Percent oxygen by volume (dry basis). 

= Percent nitrogen by volume (dry basis). 

%CO = Percent carbon monoxide by volume (dry basis). 

0.264 = Ratio of O2 to N2 in air, v/v. 

0.28 

0.32 

0.44 

Md 
%C02 

%O2 

%N2 

= Molecular weight of N2 or CO, divided by 100. 

= Molecular weight of O2 divided by 100. 

= Molecular weight of C02 divided by 100. 

Run 1: 

Md = 0.44 

Run 2: 

Md = 0.44 

Run 3 :  

Md = 0.44( 

5.10% 

5.10% 

4 . 4 0 %  

+ 0.32(11.50%) + 0.28( 

+ 0.32(10.90%) + 0.28( 

+ 0.32(12.70%) + 0.28( 

.OO% + 83.40% 

.OO% + 84.00% 

.OO% + 82.90% 

I 
lb-mole I 

= 29.28 lb 

= 29.25 lb 
lb-mole a 

= 29.21 
lb-mo 1 e 



APAC OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - PA"S 

Water Vapor Condensed 

- - 
std wc V 

L J 
L _I 

r- 1 

= 0.04707 - V d  

= 0.04715 Ff - W d  

Where: 

0.04707 = Conversion factor, ft. /d. 

0.04715 = Conversion factor, ft. /g. 

3 

3 

= Volume of water vapor condensed (standard conditions), scf. 
std vwc 

V = Volume of water vapor collected in silica gel (standard 

Vf- Vi 

Wf- Wi 

WSgstd conditions), ml. 
= Final volume of impinger contents less initial volume, ml. 

= Final weight of silica gel less initial weight, g. 

pw 

MW 

R 

Tstd 

'std 

Run 

Run 

Run 

= Density of water, 0.002201 lb/ml. 

= Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole) 

= Molecular weight of water vapor, 18.0 lb/lb-mole. 

temperature at standard conditions , 528'R = Absolute 

= Absolute 

1: 

'wc(std) 
'wsg( std 

2: 

'wc std) 

R I  
0 

pressure at standard conditions, 29.92 inches Hg. 

= (0.04707) ( 

= (0.04715) ( 

= (0.04707) ( 

= (0.04715) ( 'wsg( std) 

3 :  

= (0.04707) ( 'wc( std) 
= (0.04715) ( 'ws g ( s td ) 

280.0) 

-0) 

274.0) 

-0) 

300.0) 
6.9) 

13.2 cu.ft 
0.0 cu.ft 

- - 
- - 

12.9 cu.ft 
0.0 cu.ft 

- - 
- - 

14.1 cu.ft 
0.3 cu.ft 

- - 
- - 

Format: vaporR3 



APAC OF TENN - FOR N . A . P . A .  
MEMPHIS, TENNESSEE - P A " S  

Moisture Content of Stack Gases 

Where : 

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

= Dry gas volume measured by dry gas meter,(dcf). 'm 

= Volume of water vapor condensed corrected to standard 
std conditions (scf). vwc 

V = Volume of water vapor collected in silica gel corrected to 
WSgstd standard conditions (scf). 

Run 1: 

X 100 = 26.45 % - 13.2 + 0.0 - 
BWS 13.2 + 0.0 + 36.703 

Run 2: 

12.9 + 0.0 X 100 = 26.62 % - - 
Bws .12.9 + 0.0 + 35.567 

Run 3: 

14.1 + 0.3 X 100 = 28.40 % - 
Bws - 14.1 + 0.3 + 36.310 

I 
I 
I 
I 
1 
I 

I 
I1 
I' 
I 
P 
I 
t 
I 
I 
I 
I 

i 

Format: bwsR3 
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APAC OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - P A " S  

Molecular Weight of Stack Gases 

Where : 

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

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

9 
I 
8 
I 

Run 1: 

Ms = 29 .28  ( 1 - 2 6 . 4 5  ) + 1 8  ( 26 .45  ) = 2 6 . 3 0  (lb./lb.-mole) 

Run 2: 

Ms = 29.25  ( 1 - 2 6 . 6 2  ) + 1 8  ( 26 .62  ) = 26.26  (lb./lb.-mole) 

I 
1' 
I 
i 
I; 
I 

Run 3:  

Ms = 2 9 . 2 1  ( 1 - 2 8 . 4 0  ) + 1 8  ( 28 .40  ) = 26 .03  (lb./lb.-mole) 

Format: m s R 3  



APAC OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - PAH'S 

V = ( 8 5 . 4 9 )  ( . 8 4 )  ( 1.01) -\ 
\ \  

Where : 

vS 

P K 

C P 
dP 

'bar 

9 
P 

pS 

tS 

TS 

% 

'std 

- - 
7 2 0  

( 3 0 . 0 0 ) ( 2 6 . 2 6 )  

Run 1: 

V = ( 8 5 . 4 9 )  ( . 8 4 )  ( 1 . 0 7 )  - \  
\ \  

Stack Gas Velocit" 

712 

( 3 0 . 0 9 ) ( 2 6 . 0 3 )  
- - 

Average velocity of gas stream in stack, ft./sec. 
1 

85 .49  ft/sec kg-mole)-(mm Hg) / (OK)( mm 4 '2 

Pitot tube coefficient, (dimensionless). 

Velocity head of stack gas, in. H20. 

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 + ts. 

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

9 

V = ( 8 5 . 4 9 )  ( . 8 4 )  ( 0 . 9 9 )  -\ 
\ \  

Run 2:  

- 716 

( 3 0 . 0 0 ) ( 2 6 . 3 0 )  
- 

Run 3 :  

67.72 ft/sec. 

69 .34  ft/sec. 

73 .26  ft/sec. 

1 
1 
I 
1. 
I 
Y 
1 
b 
I 
I' 
I 
6 
1 
1 
1 
1 
i 

Format: vsR3 



W A C  OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - PA"S 

Stack Gas Flow Rate 
~ 

Qsd = 3600 [l - Bwc] Vs A [-] [k] 
Where : 

Qsd 

A 

3600 

tS 

TS 

Tstd 

'bar 
P 
9 

pS 

'std 

Run 1 

Qsd=3600 

Run 2 

Qsd=3600 

Run 3: 

QSd=3600(1- 

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

Conversion factor, (sec./hr.). 

Stack temperature, (Of) . 
Absolute stack temperature, (OR). 

Standard absolute temperature, (528'R). 

Barometric pressure at measurement site, (in,Hg.). 

Stack static pressure, (in.Hg.). 

2 

9 
Absolute stack gas pressure, (in.Hg.); - + P  - 'bar 
Standard absolute 

.2645 ) (  67.72 

pressure, (29 ..92. in.Hg. ) . 

( 11.23)1 528 716 1 1  - / =  1488889.4 hr dscf 

.2662 ) (  69.34)( 11.23) [;;E1 pi:ig= 1512533 

-2840 ) (  73.26)( 11.23) [&I p:: ig = 1581527 

dscf 1- hr 

dscf 4-  hr 

Format: qR3 



APAC OF TENN - FOR 
MEMPHIS, TENNESSEE 

Where : 

E =  

- 
cs - 

- 
Qsd - 

~~~~ 

N.A.P.A. 
- PAH'S 

7000 gr./lb. 

Emissions Rate from Stack 

lb. / hr. 

Emissions rate, lb/hr. 

Concentration of P A i l  : 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: 

( :000198 ) ( 1488889.4) 
= 0.042 lb. / hr. - - E 

7000 

Run 2: 

( .000173 ) ( 1512533.1) 

7000 
E - - = 0.037 ' lb. / hr 

Run 3 :  

(.000146 ) ( 1581527.4) 

7000 
- - - - lb. / hr. E 

I 
I 
1 
I 
I 
8 
i 
Y 
II 
k 
1 
6 
I 
R 
e 
1 
1 
I 

Format: eR3 ~ , 



APAC OF TENN - FOR N.A.P.A. 
MEMPHIS, TENNESSEE - PAH'S 

I 
I 
1 
1 

Isokinetic Variation 

0.002669 Vic + (Vm / Tm) (Pbar + dH / 1 3 . 6 )  L 60 e vS pS An 
I = 100 Ts 

Where : 
Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, OR. 
Conversion factor, Hg - ft /ml - OR. 
Ttl vol of liquid collected in impingers and silica gel, ml. 
Absolute average dry gas meter temperature, R. 
Barometric pressure at sampling site, (in. Hg). 
Av pressure differential across the oriface meter, (in.H20). 

3 

0 

1 3 . 6  = Specific gravity of mercury. 
60 = Conversion seconds to minutes. 
e = Total sampling time, minutes. 

= Stack gas velocity, ft./sec. 
= Absolute stack gas pressure, in. Hg. 
= Cross sectional area of nozzle, ft . 

vS 

pS 

An 
2 

Run 1: - - 
3 8 * 0 7 9  E.00 + 

= 104.9% 

( 0 . 0 0 2 6 6 9 ) (  280 ) + 556  

6 0  ( 60 .0  ) ( 67 .72  ) ( 3 0 . 0 0  ) ( .000264 ) 
I = ( l o o ) (  716  ) 

Run 2:  - - 

= 100.1% 
( 0 . 0 0 2 6 6 9 ) (  2 7 4  ) + 

6 0  ( 60.0 ) ( 69.34 ) ( 30 .00  ) ( .000264 ) 

563  
I = (loo)( 7 2 0  ) 

L J 

' ( 0 . 0 0 2 6 6 9 ) (  3 0 6 . 9 )  + 36.816 p . 0 9  + 
545  

60.0 ) ( 73 .26  ) ( 30.09 ) ( .000264 ) I = (loo)( 712  ) 

I 
Format: iR3 



VII. CALCULATIONS 

6. FORMALDEHYDE 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN FORMALDEHYDE 

1. 
2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

SUMMARY OF TEST DATA 

8-14-91 
RUN #1 

SAMPLING TRAIN DATA 
start 0 9  : 3 3  

finish 11:Ol 
Sampling time, minutes e 7 5 . 0  

. 2000  Sampling nozzle diameter, in. 
. 000218  Sampling nozzle cross-sect. area, ft 

Isokinetic variation I 1 0 4 . 0  

46 .102  Sample gas volume - meter cond., cf. 
5 6 1  Average meter temperature, R 

dH 1 . 0 9  

2 3 . 0 0  

Avg. oriface pressure drop, in. 
Total .forma lde hydeollected, mg. 

Dn 
An 

'rn 
Tm 

Mn 

2 

0 

H2° 

VELOCITY TRAVERSE DATA 

A 1 1 . 2 3  

10. Absolute stack gas pressure, in. H g .  Ps 3 0 . 1 6  

3 0 . 1 6  11. Barometric pressure, in. Hg. 
709 1 2 .  Avg. absolute stack temperature, Ro 

13. Average -\/vel. heaa, ( C = . 8 4 )  -\/dp- 1 . 0 8  

1 4 .  Average stack gas velocity, ft./sec. Vs 7 2 . 6 2  

2 9 .  Stack area, ft. 

'bar 
TS - - - - - - - - 

P 

STACK MOISTURE CONTENT 

2 5 9 . 0 0  

2 1 . 9 4  
"ic 
Bws 

15. Total water coilected by train, ml. 
16. Moisture in stack gas, % 

EMISSIONS DATA 

8-14-91 8-15-91 
RUN # Z  RUN #3 

12 :07  

1 4 : 2 1  

90 .0  

. zoo0  

000218 

96 .2  

4 6 . 6 5 1  

570  

0 . 8 0  

25 .00  

0 7 : 1 9  

08 :56  

9 0 . 0  

. 2500  

. 0 0 0 3 4 1  

9 2 . 1  

6 0 . 7 9 0  

5 5 2  

1 . 4 7  

4 8 . 0 0  

1 1 . 2 3  1 1 . 2 3  

3 0 . 1 6  3 0 . 1 4  

30 .16  3 0 . 1 4  

7 0 3  704  

0 .92  0 .88  

6 1 . 0 8  5 9 . 2 3  

1 9 5 . 0 0  3 7 6 . 0 0  

1 7 . 5 6  2 3 . 3 3  

1 7 .  Stack gas flow rate, dscf/hr.(OOO's) Qsd 1 7 2 0  1 5 4 1  1 3 8 7  

18. Stack gas flow rate, cfm acfm 4 8 9 3 1  41156 39909 

0 . 0 0 8 2  0 . 0 0 8 9  0 . 0 1 2 7  1 9 .  F-ormaldehyde concentration, gr/dscf 
2 0 .  Formaldehyde concentration, lb/hr E 2 . 0 2  1 . 9 6  2 . 5 2  
2 1 .  concentration, lb/mBtu E ' 0.00000 0.00000 0.00000 

cS 

' ORSAT DATA 

2 2 .  Percent C 0 2  by volume 
2 3 .  Percent Q2 by volume 
2 4 .  Percent CO by volume 
2 5 .  Percent N2 by volume 

5 . 1 0  5 . 1 0  4 . 4 0  

1 1 . 5 0  1 0 . 9 0  1 2 . 7 0  

CQ .oo  .oo  . o o  
8 3 . 4 0  84 .00  8 2 . 9 0  

c02 

O2 

N2 

Format: summryR3 
~- 



M A C  OF TENN - FOR NAPA 
MEMF'HIS, TN FORMALDEHYDE 

Dry Gas Volume 

r -  
( s.td 1 

T 

'm( std)= 'm 
Tm 

L -  

Where : 

'm( std) 
- - 

vm 

'bar 

'std 

Tm 

Tstd 
dH 

Y 

13.6 

RUN 

1 - 

'bar + 13.6 
dH I 

I 

Dry Gas Volume through meter at standard conditions, cu. ft. 

Dry Gas Volume measured by meter, cu. ft. 

Barometric pressure at oriface meter, in. Hg. 

Standard absolute pressure,(29.92 in. Hg.). 

Absolute temperature at meter R. 

Standard absolute temperature ( 528'R). 

Average pressure drop across oriface meter, in. H-0. 

0 

L 

Dry gas meter calibration factor. 

Inches water per inches Hg. 

7 

(30'16) + 13.6 
- - vm( std) = (17.64)( .990)( 46.102) 1 561 

RUN 2: 

(30.16) + 13.6 
- 'm( std) = (17.64)( .990)( 46.651) [ 570 - 

RUN 3: 

(30*14) + 13.6 
- 'm( std) = (17.64)( .990)( 60.790) [ 552 I e 4 7  - 

43.398 dscf 

43.191 dscf 

58.173 dscf 

t 
I. 
I 
I 
I 
t. 
1 
1 
I 
t 
I 
I 
I 
I 
I 
1 
I 
I 

3 I 
Format: dgmR: - 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN 'FORMALDEHYDE 

Total Contaminants by Weight: GRAIN LOADING 
. 

in stack gas, dry 

L 

Concentration of 

Where : 

basis, corrected to standard conditions,gr./dscf. 

Total amount of fo r rna ldeh .yde  collected, mg. 

1 
I 
n 
I 
1 
I 

- - "m( std) Dry gas volume through meter at standard conditions, 
cu. ft. 

7 1 

Run 1: 

Ci = k . 0 1 5 4  = 0 .0082 gr./dscf. 23.00 
43.398 

L 

Run 2: 

= 0.0089 gr./dscf. 25.00 1 43.191 1 
I 

I I 

L 2 L 2 

Run 3: 

I 
I 
I 

' = 1 0 . 0 1 5 4  I 
cS mg 

= 0.0127 gr./dscf. I 58.173 48.00 I 
L 2 L 2 

Format: CsR3 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN FORMALDEHYDE - 

Dry Molecular Weight 

where : 

Md 
%C02 

%O2 

%N2 
%CO 

0.264 

0.28 

0.32 

0.44 

Md = 0.44(%C02) + 0.32(%02) t 0.28(%CO + %N2) 

= Dry molecular weight,lb./lb.-mole. 

= 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 N2 in air, v/v. 

= Molecular weight of N2 or CO, divided by 100. 

= Molecular weight of O2 divided by 100. 

= Molecular weight of C02 divided by 100. 

2 

Run 1: 

Md = 0.44( 5.10%). + 0.32(11.50%) + 0.28( 

I 
I. 
I 
I 
I 

Run 2: 

Md = 0.44( 5.10%) + 0.32(10.90%) + 0.28( 
E 

.OO% + 84.00%) = 29.25 lb 
lb-mole 1 

Run 3: 

Md = 0.14(' 4.40%) + 0.32(12.70% + 0.28 .OO% + 82.90%) = 29.21 lb I 
lb-mole 

1 
I 

Format: mdR3 1 



I 
I 
1 
I! 
1 
.I 
11 
I 
I 
I 
I 
n 
I 

I 
I 
I 
I 
I 

i 

APAC OF TENN - FOR NAPA 
MEMPH1S;TN FORMALDEHYDE 

Water Vapor Condensed 

r-- 1 

= 0.04707 Ef - V d  

= 0.04715 pf - W q  

L 

Where : 

0.04707 = Conversion factor, ft. /ml. 

0.04715 = Conversion factor, ft. /g. 

3 

3 

= Volume of water vapor condensed (standard conditions), scf. 
std vwc 

V = Volume of water vapor collected in silica gel (standard 

Vf- Vi 

WSgstd conditions), ml. 
= Final volume of impinger contents less initial volume, ml. 

Wf- Wi = Final weight of silica gel less initial weight, g. 

= Density of water, 0.002201 lb/ml. PW 

Mw 

R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole) 

= Molecular weight of water vapor, 18.0 lb/lb-mole. 

= Absolute temperature at standard conditions, 528'R Tstd 

OR). 

= Absolute pressure at standard conditions, 29.92 inches Hg. 'std 

Run 1: 
= (0.04707) ( 'wc (std) 
= (0.04715) ( 'ws g ( s td ) 

Run 2: 
= (0.04707) ( vwc s td 
= (0.04715) ( 'wsg( std) 

Run 3: 
= (0..04707) ( 

= (0.04715) ( 
'wc(std) 
vws g ( s td ) 

245.0) = 11.5 cu.ft 
14.0) = 0.7 cu.ft 

183.0) = 8.6 cu.ft 
12.0) = 0.6 cu.ft 

358.0) = 16.9 cu.ft 
18.0) = 0.8 cu.ft 

Format: vaporR3 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN FORMALDEHYDE I 

Moisture Content of Stack Gases 

- 
+ Vmstd + v  

vwc std WSgstd 
ws I 

Where : 

Bws = Proportion of water vapor, by volume, in the gas stream. I 
1. = Dry gas volume measured by dry gas meter,(dcf). 'm 

= Volume of water vapor condensed corrected to standard 
std conditions (scf). vwc 

I 
I 

V = Volume of water vapor collected in silica gel corrected to 
WSgstd standard conditions (scf). 

Run 1: 

x 100 = 21.94 % - 11.5 + 0.7 - Bws 11.5 + 0.7 + 43.398 

Run 2: 

X 100 = 17.56 % - 8.6 + 0.6 - Bws 8.6 + 0.6 + 43.191 

Run 3: 

X 100 = 23.33 % - 16.9 + 0.8 - 
Bws 16.9 + 0.8 + 58.173 

B 
I 
I 
1 
1 
1 
I 
I 
1 

Format: bwsR3 
~~ - 



APAC OF 
MEMPH I S 

TENN - FOR NAPA 
, TN FORMALDEHYDE 

Molecular Weight of Stack Gases 
~ 

Where : 

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

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

Run 1 :  

= 2 9 . 2 8  ( 1 - 2 1 . 9 4  ) + 1 8  ( 2 1 . 9 4  ) = 2 6 . 8 1  (lb./lb.-mole) MS 

Run 2 :  

Ms = 2 9 . 2 5  ( 1 - 1 7 . 5 6  ) + 1 8  ( 1 7 . 5 6  ) = 2 7 . 2 7  (lb./lb.-mole) 

Run 3 :  

MS = 2 9 . 2 1  ( 1 - 2 3 . 3 3  ) + 1 8  ( 2 3 . 3 3  ) = 2 6 . 5 9  (lb./lb.-mole) 

Format: msR3 
~ ~~ 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN FORMALDEHYDE 

v = (85.49) ( -84) ( 1.08) -\ 
\ \  

Stack Gas Velocitv 

- - 
709 

(30.16)(26.81) 

_. 

-\ 
\ \  

Where : 

- - 704 

(30.14)(26.59) 

= Average velocity of gas stream in stack, ft./sec. 

= 85.49 ft/sec k g - m o l e ) - ( m m  Hg) / (OK)( mm 
vS 

K 

C = Pitot tube coefficient, (dimensionless). 

dP = Velocity head of stack gas, in. H20. 

'bar 
P = Stack static pressure, (in. Hg). 
g 

P 

P 

= Barometric pressure at measurement site, (in. Hg). 

g 
= Absolute stack gas pressure, (in. Hg) = Pbar+ P 

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

= Stack temperature, (Of). 

= 

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

pS 

tS 

TS 

MS 

'std 

Absolute stack temperature, (OR). = 460 + ts. 

Run 1: 

Run 2: 

- V = (85.49) ( . 8 4 )  ( 0.92) -\ - 

Run 3: 

v = (85.49) ( .84) ( 0.88 

72.62 ft/sec. 

61.08 ft/sec. 

59.23 ft/sec. 

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

Format: vsR3 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN FORMALDEHYDE 

Stack Gas Flow Rate 

Where : 

*sd 

A 

3600 

tS 

TS 

Tstd 

'bar 

g 
P 

'S 

'std 

Run 1: 

Qsd=3600(1- 

Run 2: 

QSd=3600(1- 

Run 3: 

Qsd'3600(1- 

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

Conversion factor, (sec./hr.). 

Stack temperature, (Of), 

Absolute stack temperature, (OR). 

Standard absolute temperature, (528'R). 

Barometric pressure at measurement site, (in.Hg.). 

Stack static pressure, (in.Hg.). 

Absolute stack gas pressure, (in.Hg.); - 

Standard absolute pressure, (29.92 in.Hg.). 

2 

+ P  
g - 'bar 

.2194 

.1756 

,2333 

) ( 72.62 528 dscf 
( 11.23)/ 709 I /  i;::; I =  1720380.4 hr 

) (  61.08)( 11.23) [:g!l pi: tg= 1541230.6 hr dscf 

) (  59.23)( 11.23) [:it1 pi:ig= 1387050.8 hr dscf 

Format: qR3 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN FORMALDEHYDE 

Emissions Rate from Stack 

7000 gr./lb. 

Where : 

E = Emissions rate, lb/hr. 

= Concentration of - f o r m a l d e h y d e  in stack gas, dry basis, 
corrected to standard conditions, gr/dsc€. cS 

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

Run 1: 

( 0.0082) ( 1720380.4) 

7000 
- - 2.02 lb. / hr. - - E 

Run 2: 

' (  0.0089) ( 1541230.6) 

7000 
1.96 lb. / .  hr. - - - E - 

Run 3: 

( 0.0127) ( 1387050.8) 
2.52 lb. / hr. - - - E - 

7000 

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

Format: eR3 



EMISSIONS OF FORMALDEHYDE: PPM (PARTS PER MILLION) 

E =  CS 9 MOL 22.4 I 

' 1,000 mg g MOL 

293'F ft3 1,000,000 

273'F 28.317 

Where: 

23.0 mg 9 -  MOL 22.4 2 293'K 

43.398 dscf 1000 mg 30.03 g MOL 273'K 

cs = 
1000 mg/g = 
30.03 g/MOL = 
22.4 I/MOL = 
293'K/273'K = 
28.317/ft3 = Conversion to liters. 
1,000,000 = 

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 parts per million. 

ft3 1,000,000 = 15.0 ppm 

28.317 P 

25.0 mg 9 MOL 22.4 P 293'K ft3 

43.191 dscf 1000 mg 30.03 g MOL 273'K 28.317 P 

1,000,000 = 16.4 ppm 

48.0 mg 9 MOL 22.4 P 293'K f? 

58.173 dscf 1000 mg 30.03 g MOL 273'K 28.317 P 

1,000,000 = 23.3 ppm 



APAC OF TENN - FOR NAPA 
MEMPHIS, TN FORMALDEHYDE Isokinetic Variation 1 

Where : 
I = Percent isokinetic sampling. 

- 100 - 

0.002669 = 
I 

I 

Conversion to percent. 
Absolute average stack gas temperature, R. 
Conversion factor, Hg - ft /ml - OR. 
Ttl vol of liquid collected in impingers and silica gel, ml. 1, 
Absolute average dry gas meter temperature, R. 
Barometric pressure at sampling site, (in. Hg). 
Av pressure differential across the oriface meter, (in.H20). 
Specific gravity of mercury. 
Conversion seconds to minutes. 

0 

3 

0 

0 = Total sampling time, minutes. 
= Stack gas velocity, ft./sec. 
= Absolute stack gas pressure, in. Hg. 
= Cross sectional area of nozzle, ft . 

vS 

*n 
pS 2 

Run 1: 

( 0 . 0 0 2 6 6 9 ) (  2 5 9  ) + 46’102 561 p . 1 6  + ii!a] 
= 104.0% 

1 75.0  ) ( 72.62 ) ( 3 0 . 1 6  ) ( .000218 ) 
I = ( l o o ) (  7 0 9  ) 

i Run 2 :  

( 0 . 0 0 2 6 6 9 ) (  1 9 5  ) + 4 6 * 6 5 1  5 7 0  E . 1 6  + 
= 96.2% I 90.0 ) ( 61.08 ) ( 3 0 . 1 6  ) ( .000218 ) 

I = ( l o o ) (  7 0 3  ) 

L 2 

Run 3: 

I 
Format: iR3 



I 
IC’ 
I 
d 
1 
I 
I 
1’ 
I 
1 
I 
1 
I 
1 
e 
I 
IC 
I 
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VII. CALCULATIONS 

C. PARTICULATE 8 CONDENSIBLE PM 



1. 
2 .  

3 .  

4 .  

5 .  
6 .  

7 .  

8.  

APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

SUMMARY OF TEST DATA 

8-16-91 
RUN #1 

SAMPLING TRAIN DATA 
start 09 :46  

finish 1 0 : 5 4  

Sampling time, minutes e 6 0 . 0  

. 2 5 0 0  Dn Sampling nozzle diameter, in. 
. 000341  Sampling nozzle cross-sect. area, ft An 

Isokinetic variation I 9 6 . 3  

Sample gas volume - meter cond., cf. Vm 4 2 . 6 3 6  

5 6 4  Average meter temperature, R 
Avg. oriface pressure drop, in. H 2 0  dH 1 . 5 7  

3 0 . 9 0  Total particulate collected, mg. 

2 

0 
Tm 

Mn 

8-16-91 
RUN # Z  

11:31 
1 2 : 5 9  

60 .0  

.2500 

. 0 0 0 3 4 1  

1 0 0 . 0  

4 7 . 4 4 5  

577  

1 . 8 7  

5 9 . 7 0  

8-16-91 
RUN # 3  

1 3 : 3 8  

14 :44  

6 0 . 0  

.2500 
.000341  

92 .7  

39 .260  

574  

1 . 7 8  

32 .10  

VELOCITY TRAVERSE DATA 

A 1 1 . 2 3  1 1 . 2 3  1 1 . 2 3  

1 0 .  Absolute stack gas pressure, in. Hg. Ps 3 0 . 1 4  3 0 . 1 4  30 .14  

3 0 . 1 4  3 0 . 1 4  30 .14  11. Barometric pressure, in. Hg. 
712 720 694 1 2 .  Avg. absolute stack temperature, Ro 

1 3 .  Average -\/vel. head, ( C = . 8 4 )  -\/dp- 0 . 8 7  0 . 9 8  0 .94  

1 4 .  Average stack gas velocity, ft./sec. Vs 5 8 . 8 0  67 .44  64 .50  

2 9 .  Stack area, ft. 

'bar 
TS - - - - - - - - - 

P 

STACK MOISTURE CONTENT 

254 .00  375 .00  426 .00  

23 .10  28 .82  3 5 . 6 1  
'ic 
Bws 

15. Total water collected by train, ml. 
16. Moisture in stack gas, % 

EMISSIONS DATA 

1 7 .  Stack gas flow rate, dscf/hr.(OOO's) 
1 8 .  Stack gas flow rate, cfm 
19. Particulate concentration, gr/dscf 
20 .  Particulate concentration, lb/hr 
2 1 .  Particulate concentration, lb/mBtu 

ORSAT DATA 

2 2 .  Percent C 0 2  by volume 
2 3 .  Percent O2 by volume 
2 4 .  Percent CO by volume 
2 5 .  Percent N2 by volume 

1 3 6 5  Qsd 
acfm 39619 

0 .0119  

E 2 . 3 2  

E '  0 .00000 

cS 

5 . 1 0  

1 1 . 5 0  

eo . o o  

c02 

O2 

8 3 . 4 0  N2 

1 4 3 3  

45441  

0 . 0 2 1 1  

4 . 3 2  

0.00000 

5 . 1 0  

1 0 . 9 0  

.oo 
8 4 . 0 0  

1286  

43460 

0 .0137 

2 .52  

0 .00000 

4 . 4 0  

1 2 . 7 0  

. o o  
8 2 . 9 0  

Format: summryR3 



APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Where : 

D r y  Gas Volume 

r 1 

Dry Gas Volume through meter at standard conditions, cu. ft. 

Dry Gas Volume measured by meter, cu. ft. 

Barometric pressure at oriface meter, in. Hg. 

Standard absolute pressure,(29.92 in. Hg.). 

Absolute temperature at meter OR. 

Standard absolute temperature ( 528'R). 

Average pressure drop across oriface meter, in. H20. 

Dry gas meter calibration factor. 

Inches water per inches Hg. 

RUN 1: 
7 1 

( 3 0 . 1 4 )  + 1 3 . 6  
- - 'rn(std) = ( 1 7 . 6 4 ) (  .990)( 4 2 . 6 3 6 )  1 5 6 4  

RUN 2 :  

( ' 0 . 1 4 )  + 1 3 . 6  
- 'rn(std) = ( 1 7 . 6 4 ) (  .990)( 4 7 . 4 4 5 )  [ 5 7 7  '"I1 - 

RUN 3 :  

( 3 0 ' 1 4 )  + 1 3 . 6  
- 'rn(std) = ( 1 7 . 6 , 4 ) (  . 9 9 0 ) (  3 9 . 2 6 0 )  [ 5 7 4  ';j - 

3 9 . 9 4 2  dscf 

4 3 . 4 7 8  dscf 

3 6 . 1 5 7  dscf 

Format: damR3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
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W A C  OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Total Contaminants by Weight: GRAIN LOADING 

Particulate concentration Cs gr./dscf 

Where : 

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

= Total amount of particulate matter collected, mg. 

cS 

Mn 

= Dry .gas volume through meter at standard conditions, 
cu. ft. 'm( std) 

Run 

Run 

Run 

,. 
li 

2 :  

7 1 

L -J 

3 :  

L 2 

- I 39 .942  3 0 - 9 0  I - 

59 .70  I 43 .470  I =  
L 2 

32.10 1 36.157 I =  
L 2 

0.0119 gr./dscf. 

0 . 0 2 1 1  gr./dscf 

0.0137 gr./dscf. 

Format: csR3 



I APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Total Contaminants by Height: GRAIN LOADING 

Particulate concentration C gr./dscf. s 

Where: 

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

= Total amount of particulate matt’er collected, mg. Mn 

= Dry gas volume through meter at standard conditions, 
cu. ft. ‘m( std) 

Run 1: 

cS ’ = E . 0 1 5 4  [ 3i’4i,”7 = 0 .0048 gr./dscf. 

Run 2 :  

Run 3 :  

I 
I 
I 
I 
I 
I 
I 
I 
I‘ , 

I 
Format: csR3 



APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

D r y  Molecular Weight 

Md = 0.44(%C02) + 0.32(%02) + 0.28(%CO + %N2) 

Where : I 
= Dry molecular weight,lb./lb.-mole. 

= Percent carbon dioxide by volume (dry basis). 

= Percent oxygen by volume (dry basis). 

= Percent nitrogen by volume (dry basis). 

Md 
%C02 

1 
I 
I 
1 
I 
I 

%O2 

%N2 
%CO = Percent carbon monoxide by volume (dry basis). 

0.264 = Ratio of O2 to N2 in air, v/v. 

0.28 

0.32 

0.44 

= Molecular weight of N2 or CO, divided by 100. 

= Molecular weight of O2 divided by 100. 

=.Molecular-weight of C02 divided by 100. 

Run 1: 
I 

Md = 0.44( 5.10%) + 0.32(11.50%) + 0.28( .OO% + 83.40%) = 29.28 lb 
lb-mole 

I 
I 

1 Run 3: 

= 0.44(. 4.40%) + 0.32(12.70%) + 0.28( .OO% + 82.90%) = 29.21 lb 
1 b-mo 1 e . Md I 

Format: mdR3 



- I  APAC OF TENN - FOR NAF'A 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Water Vapor Condensed 

'w T(stdl P 
(Std) MW 

= 0 . 0 4 7 0 7  cf - V g  8 
L -1 

r 1 

V WSgstd - - Ff - '  w d  Fw :I.;.'1 std) = 0 .04715  Ff - W d  

L 2 

Where: 

0 . 0 4 7 0 7  = Conversion factor, ft. /ml. 

0 . 0 4 7 1 5  - Conversion factor, ft. / g .  

3 

3 

=: Volume of water vapor condensed (standard conditions), scf. 
std vwc 

V = Volume of water vapor collected in silica gel (standard 

V - V. = Final volume of impinger contents less initial volume, ml. 

Wf- W = Final weight of silica gel less initial weight, g .  

= Density of water, 0 .002201  lb/ml. 

Ws9std conditions) , ml. 
f 1  

i 

PW 

MW 

R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole) (OR). 

= Molecuiar weight of water vapor, 18.0 lb/lb-mole. 

= Absolute temperature at standard conditions , 528'R. 

= Absolute pressure at standard conditions, 2 9 . 9 2  inches Hg. 
Tstd 

'std 

Run 1: 

= ( 0 . 0 4 7 0 7 )  ( 2 3 8 . 0 )  = 1 1 . 2  cu.ft 'wc ( std) 
= ( 0 . 0 4 7 1 5 )  ( 1 6 . 0 )  = 0.8 cu.ft g ( s td ) 

Run 2 :  

= ( 0 . 0 4 7 0 7 )  ( 3 5 7 . 0 )  = 1 6 . 8  cu.ft 
= ( 0 . 0 4 7 1 5 )  ( 18.0) = 0.8 cu.ft 

'wc (std) 
vwsg( std) 

Run 3 :  

= ( 0 . 0 4 7 0 7 )  ( 4 0 4 . 0 )  = 1 9 . 0  cu.ft 'wc( std) 
'wsg( std) = ( 0 . 0 4 7 1 5 )  ( 2 2 . 0 )  = 1 . 0  cu.ft 

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

Format: vaporR3 
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W A C  OF TENN - FOR NAF'A 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Moisture Content of Stack Gases 

+ v  
std WSgstd 

X 100 
vwc - - 

+ Vmstd 
+ v  

std WSgstd B"s vwc 

Where : 

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

= Dry gas volume measured by dry gas meter,(dcf). 'm 

= Volume of water vapor condensed corrected to standard 
std conditions (scf). vwc 

V = Volume of water vapor collected in silica gel corrected to 
WSgstd standard conditions (scf). 

Run 

Run 

Run 

1: 

X 100 = 23.10 % - 11.2 + 0.8 - Bws 11.2 + 0.8 + 39.942 

2: 

x 100 = 28.82 % - 16.8 + 0.8 - 
BWS 16.8 + 0.8 + 43.478 

3: 

X 100 = 35.61 % - 19.0 + 1.0 - Bws 19.0 + 1.0 + 36.157 

Format: bwsR3 



APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Molecular Weight of Stack Gases 

Where : 

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

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

Run 1: 

= 29.28 ( 1 - 23.10 ) + 1 8  ( 23.10 ) = 26.67 (lb./lb.-mole) 
MS 

Run 2: 

= 29.25 ( 1 - 28.82 ) + 1 8  ( 28.82 ) = 26.0.1 (lb./lb.-mole) MS 

Run 3: 

Ms = 29.21 ( 1 - 35.61 ) + 1 8  ( 35.61 ) = 25.22 (lb./lb.-mole) 

Format: msR3 

1 
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I 
I 

84) ( 0.87) -\ 
\ \  

APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Stack Gas Velocity 

712 

(30.14)(26.67) 
- - 

_. 

84) ( 0.98) -\  
\ \  

vs 

Where : 

720 

(30.14)(26.01) 
- - 

vS 

K P 
C P 
dP 

'bar 
P 
9 

ps 

tS 

Ts 

MS 

'std 

Run 

v =  

Run 

v =  

Run 

v =  84) ( 0.94) -\ 
\ \  

= K  C P P  

Average 

694 

(30.14) (25.22) 
- - 

velocity of gas stream in stack, ft./sec. 

85.49 ft/sec Eg-mole)-(nun Hg) / (OK)( nun d 1 ' 2  

Pitot tube coefficient, (dimensionless). 

Velocity head of stack gas, in. H20. 

Barometric pressure at measurement site, (in. Hg). 

Stack static pressure, (in. Hg). 

Absolute stack gas pressure, (in. Hg) = P 

Standard absolute pressure, ( 29.92 in. Hg ) .  

Stack temperature, (Of). 

Absolute stack temperature, (OR). = 460 + tS. 

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

bar+ 'g 

(85.49) ( 

2: 

(85.49) ( 

3: ' 

(85.49) ( 

58.80 ft/sec 

67.44 ft/sec 

64.50 ft/sec. 

Format: vsR3 



APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) Stack Gas Flow Rate I 

Where: 

Qsd 

A 

3600  

tS 

TS 

Tstd 

'bar 
P 
9 

pS 

'std 

Run 1: 

QSd=3600(1-  

Run 2 :  

Qsd=3600(1-  

Run 3 

Qsd=3600 1- 

Dry volumetric stack gas flow rate corrected to 
standard conditions, (dscf/hr). 
Cross sectional area of stack, (ft. 2 ) .  

Conversion factor, (sec./hr.). 

Stack temperature, (Of). 

Absolute stack temperature, (OR). 

Standard absolute temperature, (528OR) .  

Barometric pressure at measurement site, (in.Hg.). 

Stack static pressure, (in.Hg.). 

9 Absolute stack gas pressure, (in.Hg.); - + P  - 'bar 
Standard absolute pressure, ( 2 9 . 9 2  in.Hg.). 

. 2310  

. 2 8 8 2  

. 3 5 6 1  

5 2 8  30 '14 = 1 3 6 5 5 9 3 . 7  hr dscf I 712  . I I 2 9 . 9 2  1 ) (  5 8 . 8 0 ) (  1 1 . 2 3 )  

dscf 3 0 * 1 4  = 1 4 3 3 6 4 2 . 6  - hr 
5 2 8  I 7 2 0  1 1  2 9 . 9 2  1 ) (  6 7 . 4 4 ) (  1 1 . 2 3 )  

7 1- 1 
dscf 30.14 = 1 2 8 6 8 1 6 . 2  hr 5 2 8  I 6 9 4  1 1  2 9 . 9 2  I ) (  6 4 . 5 0 ) (  1 1 . 2 3 )  

Format: qR3 
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APAC OF TENN - FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Emissions Rate from Stack  

7000 gr./lb. 

Where : 

E =  

- 
cs - 

- 
Qsd - 

Run 

Run 

Run 

1: 

E 

2: 

E 

3: 

Emissions rate, lb/hr. 

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

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

( 0.0119) ( 1365593.7) 
- - 

7000 
2.32 lb. / hr. 

( 0.0211) ( 1433642.6) 

7000 
- - 4.32 lb. / hr. 

( 0.0137) ( 1286816.2.) 
2.52 lb. / hr. - - - E - 

7000 

Format: eR3 



APAC OF TENN .- FOR NAPA 
PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

Emissions Rate from Stack 

7000 g r . / l b .  

Where : 

E = E m i s s i o n s  ra te ,  l b / h r .  

Cs = 

Qsd = 

C o n c e n t r a t i o n  of p a r t i c u l a t e  matter i n  s t a c k  gas, d r y  basis, 
c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  gr /dscf .  

Dry volumetr ic  s t a c k  gas f l o w  r a t e  c o r r e c t e d  t o  
standard c o n d i t i o n s ,  d s c f / h r .  

Run 1: 

( 0 . 0 0 4 8 )  ( 1 3 6 5 5 9 3 . 7 )  

7000  
- - - E - 

Run 2:  

( 0 . 0 0 9 4 )  ( 1 4 3 3 6 4 2 . 6 )  

7000  
- - - E - 

Run 3 :  

( 0 . 0 0 5 0 )  ( 1 2 8 6 8 1 6 . 2 )  

7000 
- - - E - 

0 . 9 4  l b .  / h r .  

1 . 9 3  l b .  / h r .  

0 .92  lb. / h r .  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
1 
I 
I 
I 
f 
1 
I 

F o r m a t :  eR3 
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I 

APAC OF TENN - FOR NAPA 
Isokinetic Variation PARTICULATE (PM)/CONDENSIBLE PART (CPM) 

I = 100 

Where : 
- - I 

100 - - 
- - 

TS 
0.002669 = 

'ic 
Tm 
'bar 
dH 
1 3 . 6  

60 

e 
's 

's 

An 

Run 

0.002669 Vic + (Vm / Tm) (Pbar + dH / 1 3 . 6 )  

6 0  e 'S 'S *n Ts c 
Percent isokinetic sampling. 
Conversion to percent. 
Absoiute average stack gas temperature, 
Conversion factor, Hg - ft /ml - OR. 
Ttl vol of liquid collected in impingers and silica gel, ml. 
Absolute average dry gas meter temperature, OR. 
Barometric pressure at sampling site, (in. Hg). 
Av pressure differential across the oriface meter, 
Specific gravity of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft./sec. 
Absolute stack gas pressure, in. Hg. 

0 R. 
3 

(in.H20). 

- 
Cross sectional 

LO. 002 6 6 9 ) 

area of nozzle, ft'. 

- 
4 2 ' 6 3 6  E . 1 4  + 

= 96.3% 
5 6 4  254 + 

I 6 0  ( 60 .0  ) ( 5 8 . 8 0  ) ( 3 0 . 1 4  ) ( . 0 0 0 3 4 1  ) I = ( l o o ) (  7 1 2  ) 
L J 

Run 2 :  

( 0 . 0 0 2 6 6 9 ) ( -  375 ) + 4 7 ' 4 4 5  577 E . 1 4  + :>a1 
I = (loo)( 7 2 0  ) 60 .0  ) ( 67.44 ) ( 3 0 . 1 4  ) ( . 0 0 0 3 4 1  ) 

= 100.0% 
L 2 

Run 3 :  - 3 

( 0 . 0 0 2 6 6 9 ) (  426 -,) + 574 
= 92.7% 60.0  ) ( 64.50 ) ( 3 0 . 1 4  ) ( . 0 0 0 3 4 1  ) I = ( l o o ) (  6 9 4  ) 

Format: iR3 
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VII. CALCULATIONS 

D. GASEOUS POLLUTANTS 
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NAME: APAC OF TENNESSEE (NAPA) 
LOCATION: MEMPHIS, TENNESSEE . 

THC GASEOUS CONCENTFIATION CORRECTlON 
TO CALIBRATION GASES 

c,, - ( - c o  1 [ cmC-....] 

Where: 

Run #1: 

Run #2 

Run #3 

Run #4 

CGAS = Effluent gas concentration, dry basis, ppm. 

Average gas concentration indicated by gas analyzer. 

Average of initial and final system calibration bias check for 
zero gas. 

Actual concentration of upscale calibration gas. 

Average of initial and final system calibration bias check for 
upscale gas. 

co = 

cnla = 

c, = 

509'0 ] - 316.2 ppm [ 506.0 - (-0.85) C,, - (314.0 - (-0.85)) 

509.0 ] - 325.4 pprn [ 507.3 - (-0.35) C,, - (324.2 - (-0.35)) 

509.0 ] - 263.1 ppm [ 507.3 - (cO.45) 
C, - (261.5 - (+0.45)) 

509.0 ] - 404.2 ppm [ 506.7 - (cO.40) 
Cas - (402.5 - (+ON)) 



NAME: APAC OF TENNESSEE (NAPA) 
LOCATION: MEMPHIS, TENNESSEE - 

SO, GASEOUS CONCENTRATION CORRECTION 
TO CAUBRATlON GASES 

I 
I 
I 
I 
I 
I 
I 
I 

Where: CGAS = Effluent gas concentration, dry basis, ppm. 

Average gas concentration indicated by gas analyzer. E =  

c, = 

c m a  = 

Average of initial and final system calibration bias check for 
zero gas. 

Actual concentration of upscale calibration gas. 

Run #1: 

c, = Average of initial and final system calibration bias check for 
upscale gas. I 

.C,As - (4.1 - 0.0) [ 55.3553.1 0.01 - 3.9 pprn 

Run #2 

] - 5.2 pprn 
55.2 - (-0.1) 

c, - (5.3 - (-0.1)) 

Run #3 

C, - (3.6 - (-0.35)) 53*1 ] - 3.8 pprn [ 55.15 - (-0.35) 

Run #4 

C, - (6.6 - (-0.1)) 53*1 ] - 6.5 pprn [ !!A85 - (-0.1) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I - 
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NAME: APAC OF TENNESSEE (NAPA) DATE: AUGUST 9 & 10, 1991 
LOCATION: MEMPHIS, TENNESSEE 

TOTAL SO, EMISSIONS: POUNDS PER HOUR 

Where: E =  Sulfur dioxide emissions rate, Ibs/hr. 

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

M, = Dry molecular weight. 

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

Parts per million, dry basis. ppmd = 

Run #1: 

E - (259x10'9) (64.07) (3.9) (1,488,889.4) - 0.96 
hr 

Run #2: 

E - (259x10-9) (64.07) (5.2) (1,488,889.4) - 1.28 @ 
hr 

Run 3: 

Ibs 
hr 

E - (259x10-9) (64.07) (3.8) (1,512,533.1) - 0.95 - 

Run 4: 

Ibs 
hr 

E - (259x10-9) (64.07) (6.5) (1,581,527.4) - 1.71 - 



NAME: APAC OF TENNESSEE (NAPA) 
LOCATION: MEMPHIS, TENNESSEE 

I 

CO GASEOUS CONCENTRATION CORRECTION 
TO CALIBRATION GASES 

Where: cas = Effluent gas concentration, dry basis, ppm. 

c= 
c, = 

Average gas concentration indicated by gas analyzer. 

Average of initial and final system calibration bias check for 
zero gas. 

Actual concentration of upscale calibration gas. 

Average of initial and final system calibration bias check for 
upscale gas. 

Cma = 

c, = 

Run #1: 

C a s  - (643.6 - (-0.25)) 598’0 ] - 630.3 ppm [ 610.6 - (-0.25) 
Run #2 

c, - (>1,000 - (+0.2)) 598.0 ] - >I,OOO ppm [ 609.05 - (+0.2) 

Run #3 

C,,, - (>l,oOO - (-0.15)) 598.0 ] - >~,OOO ppm [ 608.05 - (-0.15) 
Run #4 

C a s  - (516.9 - (-0.05)) 598*0 ] - 508.7 ppm [ 607.6 - (-0.05) 

I 
I 
t 
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NAME: APAC OF TENNESSEE (NAPA) 
LOCATION: MEMPHIS, TENNESSEE 

DATE: AUGUST 9 & 10, 1991 

Where: E =  Carbon Monoxide emissions rate, Ibs/hr. 

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

Md = Dry molecular weight. 

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

Parts per million, dry basis. ppmd = 

Run #1: 

Ibs 
hr 

E - (2.59~10-9) (28.01) (630.3) (1,488,889.4) - 68.08 - 

Run #2: 

Ibs 
hr 

E - (2.59~10'9) (28.01) (>l,oOO) (1,488,889.4) - >108.01 - 

Run 3: 

Ibs 
hr 

E - (2.59~10-9) (28.01) (>l,oOO) (1,512,533.1) - >109.73 - 

Run 4: 

Ibs 
hr 

E - (2.59 ~10-9) (28.01 ) (508.7) (1,581,527.4) - 58.36 - 



NAME: APAC OF TENNESSEE (NAPA) 
LOCATION: MEMPHIS, TENNESSEE 

NO, GASEOUS CONCENTRATION CORRECTION 
TO CAUBFIATION GASES 

Where: CGAS = Effluent gas concentration, dry basis, ppm. 

c= 
co = 

Average gas concentration indicated by gas analyzer. 

Average of initial and final system calibration bias check for 
zero gas. 

Actual concentration of upscale calibration gas. 

Average of initial and final system calibration bias check for 
upscale gas. 

c m a  = 

c, = 

Run #1: 

C, - (29.5 - 0.15) [ w.E1:o.15] - 29.7 ppm 

Run #2 

C, - (28.2 - 0.40) ] - 28.2 ppm 

Run #3 

C, - (29.6 - 0.65) [ W.g1:0.65] - 29.3ppm 

Run #4 

C, - (24.8 - 0.15) [ ~ ? k ]  - 24.9 ppm 

I 
1 
I 
I 
I 
I 
I 
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NAME: APAC OF TENNESSEE (NAPA) 
LOCATION: MEMPHIS, TENNESSEE 

DATE: AUGUST 9 & 10, 1991 

- 
' TOTAL NO, EMISSIONS: POUNDS PER HOUR 

Where: E =  Nitrogen oxide emissions rate, Ibs/hr. 

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

Md = Dry molecular weight. 

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

Parts per million, dry basis. PPmd = 

Run #1: 

Ibs 
hr 

E - (2.59~10-9) (46.01) (29.7) (1,488,889.4) - 5.27 - 

Run #2: 

E - (2.59~10-9) (46.01) (28.2) (1,488,889.4) - 5.00 
hr 

Run 3: 

E - (2.59~10-9) (46.01) (29.3) (1,512,533.1) - 5.28 
hr 

Run 4: 

E - (259x10-9) (46.01) (24.9) (1,581,527.4) - 4.69 
hr 



NAME: APAC OF TENNESSEE (NAPA) DATE: AUGUST 9 & 10, 1991 
LOCATION: MEMPHIS, TENNESSEE 

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

Where: ppmd = Parts per million, dry basis. 

PPm, = 

B, = 

Parts per million, wet basis (as measured by the instrument). 

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

Run #1: 

THC - (316.2) loo ) - 429.9 ppm, ( 100 - 26.45 

Run #2: 

( 100 - 26.45 
THC - ( 325.4 ) 

Run #3: 

442.4 ppm, 

loo ) - 358.5 ppm, [ 100 - 26.62 
THC - (263.1 ) 

Run #4: 

THC - ( 404.2 ) ( loo ) - 564.5 ppm, 
100 - 28.40 
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NAME: APAC OF TENNESSEE (NAPA) 
LOCATION: MEMPHIS, TENNESSEE 

DATE: AUGUST 9 & 10, 1991 

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR 

E (2.59x10-9) (Md) (ppmd) 

Where: E =  Total Hydrocarbon emissions rate, Ibs/hr. 

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

Md = Dry molecular weight. 

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

Parts per million, dry basis. ppmd = 

Run #1: 

Ibs 
hr 

E - (2.59~10-9) (16.04) (429.9) (1,488,889.4) - 26.59 - as methane 

Run #2: 

E - (2.59~10-9) (16.04) (442.4) (1,488,889.4) - 27.36 as methane 
hr 

Run 3: 

Ibs 
hr 

E - (2.59~10-9) (16.04) (358.5) (1,512,533.1) - 22.53 - as methane 

Run 4: 

E - (2.59 x 10-9) (1 6.04) (564.5) (1,581,527.4) - 37.09 as methane 
hr 
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VIII. FIELD DATA 

A. INSTRUMENTAL 



AFAC - MEMPHIS? TN. 

RUN # 1 DATA L I S T I N G  

NAME: RAMCON ENVIRONMENTAL LOCATION: w A c  - MEMF'HIS, TN. ................................................................................ . . . . . . . . . . . . . . . . . .  
CHAN NFIME HC SO2 co2 co 02 NO:.: 
CHAN UNITS PPm Fpm % PP'X i! ppm 

250 
ZERO OFFSET 1.1 . 1.1 1:) . 0 . 1:) 0 . (1 5 1  . 1:) 1:) 
FULL SCALE 

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

-,c - 1 l:ll:~r:1 . I:! 101:1 . I:] 20 . 1:) 1 0 ::I I:] . 0 L.J. 1.1 . .  
lESTART / CHANNEL 1:) 1 0 2 (13 64 ::I 5 0 6 ................................................................................ ................................................................................ 

i18/09/91 10:53 278.0 
10: 54 
10: 55 
1 0  : 56 
10: 57 
10: 58 
1c1: 59 
1 1 : 00 
1 1 : 0 1 
11:02 
1 1 : (:I3 
1 1 : SI4 
1 1 : 05 
1 1 : 06 
11 : 07 
1 1 : 08 
1 1 : 159 
1 1 : 1 1:) 
11: 11 
11:12 
11: 13 
11: 14 
11: 15 
11: 16 
11: 17 
11:18 
11: l? 
1 1 : 21:1 
11:21 

11:23 
11:24 
11:25 
11:26 
11:27 
l l : 2 8  
11:29 
1 1 : 
11:31 
11:32 
11:33 
11:34 

4 .  -- 
* l : L L  

4.2 
4 . 2  
4.2 
4 .1  
4. 6 
5 . 0 
4.7 
4.6 
4.4 
4.5 
4.5 
4.5 
4.6  
4.8 
4.5 
4.4 
4.6 
4.7 
4.6 
4.5 
4.7 
4.4 
4.5 
4.5 
.L.. 9 

3.5 
4.1 
4.3 
4.4 
4.5 
4.7 
4.4 
4.4 
4.4 
4.5 
4.6 
4.4 
a. 8 
a. 6 

3.9 

- 
2 .  a 

- 
7 

7 .:* . a 

e 7  cl. 3 

5. 3 
5.2 
d. 1 
cl . 0 
5.1 
4.6 
4.8 
4.8 
4.8 
4.8 
4.8 
4.9 
4.9 
4.6 
4.8 
4.8 
4.9 
4.8 
4 .8  
4.8 
4.8 
4.8 
4.8 

2.4 
4.1 
4.8 
4.7 
-I. 1 
a. 1 
5.1 
.I . I:] 
4 . 1.1 
5 . 0 
cl. 1 
5.1 
cl. 1 
.J . 1.1 
-I . 0 
c'. 2 
d.2  

c 

e 

7 - 9  
i.. I 

c 

c 

c 

c -  

c 

e 

c -  

c 

e 

c 

686. 0 
67.:. 5 
584.5 
5 19 . C I  
an-!. 5 
695.  5 
662. I:) 
67Z .  5 
674.5 
646. 0 
635 . [:I 
675.5 
I C I L  . 5 
777. c: 
653.5 
679.  0 
67 1 . 0 
758. ::I 
, L L . 5  

685. 0 
647.5 
67 0 . 0 
67 i .5  
665. 0 
497.5 
.: 1 1:) . <:I 
546.51 
609. 5 
619.5 
661.5 
,13.5 
67G.5 
649. 0 
659.5 
633 .5  
676.5 
657.5 
622. ::I 
rod .  5 
=.81.0 
666 .5 

- 7 - 0  

-, 4 -. 

7 

c > 7  

587.5 

11.3 
11.3 
11.4 
11.6 
11.7 
11.6 
12.1 
12.1 
12.1 
12.1 
12.1 
12 . I:] 
1 2 . 0 
11.9 
12 . 0 
12 . 0 
1 2 . 0 
11.9 
12 . 1:) 
1 2 . (11 
12 . (:I 
1 2 . 1:) 
1 2 . 1:) 
1 2 . 1:) 
12.6 
15.9 
14.7 
12.2 
12.1 
11.6 
11.5 
11.5 
11.6 
i1 .5  
i1.b 
11.6 
11.5 
11.5 
11.6 
11.7 
11.5 
11.4 



AFAC - MEMFHIS? TN. 

Fur4 # i DATA LISTING 1 
7 

NAME: F:AMCON ENVIRONMENTAL LOCATION: AFAC - MEI.lFHIS, TN. 

CHAN NAME HC SO2 C 0 2  CO 02 NO:: 
CHAN UNITS PPm PPm % w m  % PPm 
FULL SCGLE 1 l:ll:ll:r . I:] 1 l:ll:l. I:] 2 [:I . [:I 1 0 0 (:I . 0 25. 1:1 251:i 
ZERO OFFSET [:I . I:] 111 . 1:1 #:I . I:] [:I . 1:r 1:1 . [:I i i  

................................................................................ ............................................................................... 
- .r 
1 
1 
1 
1, 
I' 
1 
1 
1 

START / CHANNEL 0 1 1:12 1:r 3 Cl 4 1:); (116 ................................................................................ ................................................................................ 
i:iG/i:r?/91 11::s 267.5 3.8 5.2 738.0 11.3 31 
1:18/1:19/91 11: 36 262.5 3.6 a. L 1 1 . 4  31 0 ;I 4 . 5 
1:18/1:19/91 11:37 272.5 3.5 5. 2 61:13. <I 11.5 31 
l:ls/l:l9/~1 11:38 280.5 3.6 5.2 663.5 11.4 .:. I 

C18/09/91 11:39 275.5 .:. . 7 5.2  6ll .O 11.4 31 
08/09/$1 11:40 275. 5 3.6 c a. 1 577.0 11.5 31 
i:i8/C19/91 11:41 275.5 3.7 5.1 585.13 11.5 31 
06/C19/91 11: 42 278.5 .I. . ., = a. 1 6O9.5 11.5 3 ;  

3.6 5. 1 623.Cl 11.5 ._. I Cl6/1:17;91 11 :43  297.a 
08/09/91 11:44 302.5 3.8 5.2 754.0 11.4 4 I 

(:l8/09/71 11 : 45 296.5 .;. . , 11.4 _.<.I a.2 771.0 
l:18/09/91 11:46 304 .0  Y . 1.1 11.4 3 [:I d.2 748. (:I 
1:18/0?/91 11:47 284.5 3.9 a. 2 670. 5 11.4 .I,l.l 

OG/  I:]?/ 7 1 1 1 : 48 287 . 0 .:. . 7 11.5 .1.1 a.1 622.5 
' 0 ? / 9 1  l i : 4 9  284.0 3.7 5. 1 616.51 11.5 21 

l.,d/l:19/?1 11: 50 278. 0 3.7 5.1 626.O 11.5 ._. I 

11.5 31 [-' h ..c/l:;7/71 1 1 : Z l  291.5 
C I ~ ; I : I ? / $ ~  11: 52 285. 5 .>. 8 5.0 637.5 11.5 ;ci 

c;a.,'o9/;1 i i : ~ , ~  246.~:1 3 . 2  4. 8 ;=;I:] . c 1  12 . ;:I .d .1  

Av  e t- ag ec- : 3 1 4 . (:I 4.1 4.9 642.6 11.8 29.5 

I -r c _  

7 ,  - 

7 7  

7 4  

7 4  

c 

7,-, = 
c 

c 

c 

7 - 7  

n -  -.- 
7 7 

- 1  

c .  a. I b08. 5 -7 

7 

i.. 6 

7 -  



AFGC - MEMFHIS? TN. 

RUN # 2 DATA L I S T I N G  

,NAME: RAMCON ENVIRONMENTGL LOCfiTION: AFf iC - MEMFHIS? TN. 

CHGN NAME HC 

.FULL SCALE 

...... ...... .......................................................................... 
SO2 cn2 CO 02 NO:.: 

PPm x ppm 
1 0 (:I [:I . 0 1 1:r I:] . 0 2 0 . I:] 1 (:I 0 0 . CI 2; .  (:I 250 

0 
,STfih:T / CHANNEL 0 1 (:I 2 03 04 (3 5 06 

., CHfiN UNITS PPm PPm ,. 
I 

. .  ZERG OFFSET I:] . CI (:I . [:I 0 . 0 1.1 . 1.1 I:, . I:] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(:18/1:19/91 12: 14 402. I:] 32.6 

14.3 
9.5 
8.1 

7 . 3  
6 . 3  
a. 9 
5. 6 .  
5.2 
4.7 
4.7 
4.6 
4.7 
4.5 
4.5 
4.3 
4.4 
4. 3 
4.1 
4.4 
-I. 1 
3.5 
5.4 
:A. 1 
5.1 
J .  1 
4.9 
4.6 
4.6 
4 . 0 
4.1 
4.6 
4. E 
4.5 
4.5 
4.4 
4.7 
4.2 
4.1 
4.2  

8.  a 

c 

c 
- 

- 

r 

1 1 . 1:) 
11.3 
11.1 
11.3 
11.3 
11.4 
11.4 
11.4 
11.4 
11.4 
11.4 
11.4 
11.4 
11.4 
11.3 
11.3 
11.3 
11.3 
11.4 
11.4 
1 1 . 6  
1 1 . 6  
11.4 
11.4 
11.5 
11.5 
11.4 
11.3 
11.1 
11.1 
11.2 
11.2 
1 1 . 1:) 
1 0 . 9 
1 (5 . 8 
1 Cl . 8 
1 0  . E 
1 0 . a 
10.9 
1 1 . 0 
11.0 



AFAC - MEMPHIS, TN. 

RUN # 2 DATA L I S T I N G  I 
CHAN NAME HC SO2 co2 CU O 2  NU,: I, 

1 
l, 
;I 
'I! 
I. 
ik 
I: 

NAME: F;AtICUN ENVIRONMENTAL LOCATION: APFIC - MEMPHIS, TN. ............................................................................... ............................................................................... 
CHAN UNITS IJpm PPm z PPm x PPm 

25I:l FULL SCALE 1 l:,CICr . I:) 1 C I C I  . [:I 21:). I:] 1 l:l(:ll:l . 0 LJ. 1.1 

ZERD OFFSET 0 . 0 I:) . I:) I:, . 0 C I  . 0 I:) . I:) 51 

START .I CHfiNNEL i l  1 I:,? (:I 3 04 (:I 5 0 6 

08/07/$1 12:55 333.0 4.7 5.4 1023.5 i 1:) . a L O  

I:1:3/C19/71 12: 55 321. I:] 4.4 5 .4  1023.5 i o  . a 28 
l:18/09/71 12: 57 323 .  C I  4.3 5.4 1023.5 10.8 28 

4.3 5.2 11:,23.5 1 1 . 0 27 l:l8/l:19/51 12: 58 .r.15. 5 
l:l8/l:l9/91 12: 57 322. 0 4.2 5.4 1023.5 1 0  . 8 28 
r:l8/09/91 13: 6I:l 278. 5 4.2 5.4 1023.5 1 I:) . 7 28 
08/09/71 13: 01 31:)s. 5 4 . 0 5.4 1<:123.5 151 . 7 28 
C18/09/91 13:c12 299.0 3 .  a 5.3 1023.5 1 I:) . a 28 
l:l8/~:Iy,'c1 13: ( :I3 29(:1. 5 3 , 7 5.3 1023.5 1 0  . 9 - 79 
1:18/09/71 13:0:13 286.i:i 3.6 5.3 11:,2;.5 1 1 . 0 . ~ . , . I  

516./0$/71 13: 275. 0 3.4 5.2 11:123.5 11.1 3 0 
I:i8/1:1$/?1 1;: I:lb 3l:lz. 111 3 . 6  5.3 1023.5 1 1 . 0 29 
r:18,'C19 /? 1 1 3 : 0;  292 . 5 3.5 &'. .A 1023. 5 1 1 . 0 29 

1 1 . 0 29 r:ia/o9/7i 13: (:la 28;.1:1 3 . 6  = c). 2 1(:123.5 
39 ;i:l'?/:1 ;3:i:i9 :(:17.5 3. 9 J . L  1C12Z. 5 11.1 - .  

k.,d/I:I9/91 13: 1l:i 31(:1.1:1 3.8 5.2 11:123.; 11.1 2 9  
l:18./(:1'?./'7i 1;: 1 1  Zl:14.5 .:. . , c c).2 1Ci23.5 11.2 29 
C18/09/71 13: 12 ;~:ll:l.~:l 3 .  8 5.2 1023.5 11.1 27 
l:I8/1:;7/c1 13: 1; 285.l:l .I . 0 11.1 ;r:1 c). .;. 11:;23 . 5 
l : l :s / l : l9/91 1.5: 11 294.5 5.5 1 0  . 9 3 0 

A'JERAGES : .:.L:13. 7.7 2 5.3 5. 2 :>1l:rl:l~:l 11.1 28.2 

-r - 

................................................................................ ................................................................................ 
m n  

- 

7. .- 

= 7 .  

c -  

7 . 7  

c 7 .  7 ,  

a 



4 ,  AFAC - MEMFHIS, TN. 

RUN # 3 DATA L I S T I N G  

~ 



. APAC - MEMPHIS, TN- 

R U N  # 3 DATA L I S T I N G  

15: 11 
15: 12 
15: 13 
15: 14 
15: 15 
15: 16 
15: 17 
15: 18 
15: 19 
15: 20 
15:21 
15: 22 
15:23 
15: 24 
15:25 
15: 26 
15:27 
15:28 
15:2? 
1;: 30 
15: 31 
15: 32 
i5:33 
15: 34 
15: 55 
15: 36 
15:37 

15:39 
15: 40 
15: 41  
15: 42 
15: 4.3 
15: 44 
15: 45 
15: 46 
15: 47 

15: 49 
15 : 50 
15: 51 

;;:;a 

i5:4a 

1 0  . 7 
1 CI . .5 
10 . 7 
1.0 . 7 
1 1:) . 7 
1 I:) . 8 
10 . 7 

1 0 . 8 
10.8 
1 C! . 7 
1 0 . 7 
1 0 . 7 
1 0 . 7 
10 . 7 
1 0 . 7 
1 0  . 7 
i S I  . 7 
1 c 1  . 7 
1 0  . 7 
i o  . 7 
1 C I  . 7 
1 0 . 7 
1 0  . 8 
1 0  . 9 
1 0  . 7 
1 CI . 7 
1 0  . 8 
10 . 7 
1r:r a 7 
1 Cl . 6 
10 . 5 
1 0  . 5 
10 . 7 
10 . 7 
1 0 . 7 
1 0  . 7 
1 0 . 7 
i 0 . 8 
1 0  . 7 

i o  . a 

i 1:) . a 

................................................................................ ................................................................................ NAME: RAMCON ENVIRONFIENTGL LOCATION: APAC - MEMPHIS, TN. 

CHAN NAME HC CO2 CCI 02 NU?-: 
CHAN U N I T S  PPm PPm x PPm % PP'n 

1 ~il:lo. 0 1 CICl . 0 20 . I:! 1 l:lc!cl. <I 25. r:1 250 
I:! 

FULL SCALE 
ZE60 OFFSET I:! . 0 c 1  . 0 I:! . I:! 0 . 0 1-1 . 1.1 
START / CHANNEL 0 1 I:! 2 [:I 3 1114 1:r 5 06 

31 

e 
'I 

. .  

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



APac - MEMPHIS, TN. 

RUN # 3 DATA L I S T I N G  

1; NAME: RAMCON ENVIRONMENTAL LOCATION: APAC - MEMPHIS, TN. 
I ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................................................................ 
. CHAN NAME HC so2 co2 CO O2 NOx 

ZERO OFFSET I:] . I:] 
@START / CHANNEL 0 1 .......................... .......................... 

08/09/91 15: 52 276.5 

/ 09 / 9 1 

15: 5.3 331.0 
15:54 355.0 
15:55 297.0 
15:56 294.5 
15:57 277.5 
i5:sa 247.5 
15 : 59 26l:i. 111 

16: 00 237.  5 
16:Ol 264.5 
16: (112 242. 5 
16:1:13 250.I:l 
16:04 265.5 
16: 05 255. 5 
15:1:)6 263 .0  
16: 07 254. 5 
1;: (:)a 251:). I:] 

16:09 251.5 
16: 1I:I 24;.1:1 
16:11 244.5 
16: 12 244.0 
16:13 255.5 
16: 14 241.0 
16:15 245.5 
16: 16 277.5 
16:17 279.5 
15: 18 2a7.0 
16:i9 274.5 
15 : 20 2e 1 . r:, 
16:21 257.5 
16:22 263.5 
16:23 263.0 

251.5 

3 . 3  
3.7 
4 . 3  
4 . 2  
3 .  a 
3.5 
3.6 
.l. 4 

3.7 
3 .  3 
3 .  4 
3.5 

3.5 

3.2 
3 .  5 

3.4 
3.4 
3 .  4 . 4 
3 .  1 
3 .  3 

3.5 
.l. 4 
3 .  b 
3.4 
3 .  5 
3 . 3  

.1. 6 

7 

- e  .>. L 

7 =  
-1. .d 

7 -  .a . .d 

7 7  .-. . .-, 
7 

7 

- c  .A . Ls 
7 

7 

i 1:) . a 
1 0 . 9 
10 . 9 
10.8 

10 . a 
10 . 7 
10 . ? 
1 1 . 0 
11.1 
1 1 . 0 
11.0 
1 I:] . 9 
1 0 . 9 
10. s 
1 1 . 0 
11.4 
11 .1  
11 .1  
11 .1  
11.1 
11.1 
11.4 
11.8 
11.5 
11.2 
11.1 
11.1 
11.1 
11.0 
i l .  1 
11.2 

1 [:I . 9 

i I:] . a 

0 . 1:) I:] . I:] 0 . 0 I:] . C) (:I 

0 2 (33 04 I:] 5 0 6 ........................... ........................... :::::::::::::::::::::::::::~: 
5.1 1023.5 





W A C  - MEMPHIS: TN. 

RUN # 4 DGTA L I S T I N G  

NAME: RAMCON ENVIRONMENTAL LOCATION: AFGC - MEMFHIS: TN. 
,CHAN NAME HC so2 co2 CD O2 NOx 

PPm PPm I. PPm x PPm 
1 c1l:ll:l. 0 1 l:>l:l . 0 21:). I:! 1 l:;l:ll:l . I:> 25. I:) 2 5 1:) 

i i  

1:) 1 i.2 1:): C I  4 0 5 1:6 

. ............................................................................... ................................................................................ 
.I 

. .  
I:? . 1:) I:) . I:) 1-1 . 1.1 I:> . 0 0 . 0 

................................................................................ .................................................*.............,................ 

08 / 1 0 / 9 1 

a. 6 
8 . 0 
a. 5 
6.7 
7 . 6  
6.7 
6 . 6  
7 . 1:) 
6 . 3  

5.7 
6 . 0 
6 . 2  

6.2 
6 . 1  

5.5 
5.4 
5 . 6  
5 .  s 
6 . 0 
6.5 
6 . 1  
6 . 5 1  

5.8 
5.6 

5.2  
5.3 
d. 4 
6 . 0 
6.6 
6 . 3  
6.1  
6 . C) 
5 .8  
5 . 6  
5.7 

c c  
cl . &f 

6 7  . .- 
c ,7 
J. = 

c c  
J . .2 
c 

4 . 3  
4.5 
4 .5  
4.4 
4 .2  
4 .4  
4.6 

4.7 
4. 6 
4.6 
4.7 
4.7 
4 .7  
4 .  6 
4 . 7  
4 . 7 
4.7 
4..8 
4.8 
4. 8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4 . 9  
4.9 
4 .9  
4 .9  
4.9 
4.9 
4 . 9 
4.9 
J . 1.1 
5 . 1:) 
5 . 1:) 
5.1 

4.8 

= -  

13.2 

12.7 
12.7 
13 .1  

12.7 
12.2 

12.4 

12 .5  
12.4 
12.4 
12.4 
12.4 
12 .4  
1 2 . 3  
1 2 . 3  
12.2 
12.2 
12 .1  
12 .1  
12.1 
12 . 1:) 
i 2 . i  
i 2 . 1  
2 . I:) 

12.1 
12 .1  
12.1 
12. i 
12 .0  
12 . 0 
1 2 .  I:) 
12 . I:) 
11.9 
11.9 
1 i . 8  

12. a 

4 -. n 
A i .  7 

4 -  - 
l i . L  

4 -  c 
I L . d  

24 



~ 

a F x  - MEMPHIS, TN. 

w r d  # 4 DATA LISTING 
I. 

NAPiE: RGMCON ENVIEONMENTAL LOCATION: AFAC - MEMFHIS, TN. I 
1, 
'I 
' I 
I 
.t 
8 3  

.............................. .............................. .................................................. 
CHAN NAME HC SO2 C 0 2  CO 02 NO:.: 

PPm PPm I. 

-. - 2;. I:] 2 5 I:] 
cwrd ur,j I TS P P IT' ppln 
FULL SCALE 1 ~:ll:ll:l . 0 1 l:ll:l . 0 LI.1 I 1.l 1 l:ll:ll:l . 0 
ZERO OFFSET I:] . I:] <I . I:] (1 . I:] 111 . (:I I:] . I:] (:I 

STAET / CHANNEL c 1  1 I:] 2 0 3 0 4  I:] 5 06 ................................................................................ ................................................................................ 
i:;3/1l:1/91 l:l8:42 378.0 6.3 = cl. 1 720.  5 11.8 29 
1:)w I(:] / 9 1 oa : 43 399 . 5 7 . 1  5.1:) ' 1 -  ., IL.  = J 1 i . a  29 
[:]E/ 1 I:) / 9 1 08 : 4 4 4 0I:l . 5 8.1 4. 6 606 . 1:) 12.5 27 
I:lG/1!:1/91 C18:45 373.5 8 . I:] 4.7 577.0 12.5 - '7 
08 / 1 1:: / 9 1 08 : 4 6 364 . 5 , .i 4.6 53L.O 12.6 27 
o8/io,"ii 03:47 .Tai.c:l 6 . 6  4.4 472.5 12. a 25 
c 1 8 / i c i / ? i  (:la: 45 446. 5 6.8 4.3 488. I:] I .I. . I:> 

C18/ 10 / 9 1 CIS : 49 489 . 0 7.1 4.3 518.5 13 . [:I 24 
1:18/io/91 ira:5cl 449.; 7 . 0 4 . 1 5 1 0  . 0 12.2 L .i 

O E / l l ~ 1 / 9 i  08 :  51 480. I:] 7.1 4..z dL.-..cl 13.3 2 4  
r:1s / 1 0  /9 1 08 : 52 33.4 . 5 1 . 2  1 3 . I:] L- 50 1 . 5 

0 . 1 12 . 0 3.7 d 

2 
r:Is/i1:1/9i [:la: 55 9.5 1.6 
oe/1cr/91 c13:54 3. 5 1.1 1.1 . 1.r I:] . 5 1.1 . .A 

l:l~/ll:l/9l l:l8: 55 359. 0 2.7 i, 1-1 223 . I:] 2.4 5 
i1 .8  

., ., 
I. 

7 -  

-5 
Ld 

1 7  

-7 

=-.- c 

- n  

c 

- -  ;. . I - 
. .  - -  
m -  

,I - c.77 c 7.3 f . .;. 

497.5 
502. I:, 

5 i 5 . 0 
471.5 
472. 0 
460. S 
447.5 
413.5 
458.5 
452. I:] 
413.5 
445.5 
441.5 
447.5 
441.5 
443. I:> 
463.5 
431.3 
395.5 
394. 1:r 

421. 0 
413.5 

c-- c 
. -1L.- .  . 4 

7.4 4.3 
7 .5  4 .4  

4.5 
3. 3 4.5 
8.1 4.; 
a. i 4.5 
9.2 4.5 
6.2 4.6 
8.1 4. 5 
7.8 4.5 

4.5 
4.5 
4.5 

7.7 4.5 
7 . 6  4.5 
8. (:I 4.5 

4.5 I . 9  
7.9 4.6 

4.6 
4. b , . l  

5.8 4.5 
7.1 4.5 

4.5 / . 2  

- 7 ,  , . 0 

- 7 ,  
I . 0 
-7c 
I .cl 
- c  
I . 

- 
-7 c 
,.C 
7 

7 

12.9 
12.9 
12.8 
12.6 
12.7 
12.7 
12.7 
12.6 
12.5 
12 .7  
12.7 
12 .7  

12.7 
12 .7  
12.7 
12.6 
12.7 
12 .6  
12 .6  
12.7 
12.7 
12.7 

12. a 

l! 
i 
E 
8 
8 
I 
4 



- APAC - MEMPHIS, TN. 

KUN # 4 DATG L I S T I N G  

1;NAME: RAMCON ENVIRONMENTAL LOCATION: GFGC - MEMPHIS, TN. ................... "................................................*........... ................................................................................ 
SO2 co2 co 02 NO:.: 

PPm PPm Ir PPm x PPm 
'FULL SCALE 1 cll:ll:l . I:) 1 r:IO . 0 20 . 0 1 l:ll:~l:l. 0 25 . 0 251:) 

\START / CHANNEL 0 1 I:) 2 03 04 05 06 

.I 

HC 

,1' ZEF:@ OFFSET 0 . 0 I:] . 0 0 . 0 I:] . I:! 0 . I:] 0 

...................................................................... ".......... ................................................................................. 
l~l8/1l:l/91 1:19:22 422.0 
l:l8/il:l/91 0 $ : 2 3  433.5 

425 . 0 
08/1l:1/91 Cl;:25 41117.5 
,08 / 1 0 / 9 1 (39 : 24 

7.1 
7.7 
7.8 
7.6 
7.2 
7.2 
6.9 
6.8 
7.3 
7.1 
7 . c 1  

7.4 
6.6 

7.4 
7 . 0 

6.9 
7.1 
7.3 
7.4 

7.5 
7.3 
7.1 
6.6 
5.4 
6.1 
6.2 

6.8 
6.5 
6.7 
6.4 
6.4 
6.4 
6 . 3  

7 -  
,.L 

6 .  a 

7 -  , . .A 

6.8 

4.5 
4.6 
4.6 
4. 6 
4.6 
4. 6 
4.7 
4.6 
4.6 
4.6 
4.5 
4 . 6  
4.5 
4.6 
4 .7  
4.6 
4.5 
4 .4  
4.7 
4. 6 
4.6 
4 . 6  
4.6 

4.5 
4.5 
4.5 
4.5 
4.6 
4.7 
4.7 
4.7 
4.7 
4.7 
4.6 
4. 6 
4 . b  

1 c - . 1 

508. 5 
522.5 
525.5 
523.5 

517.5 
J L I - 1 .  C I  
5 12 . I:) 
516.5 
5 1 0 . 5 
511.5 
J 1.1 7 . 0 
461.5 

JL4. 0 
502. I:) 
JUl . 5 
5 1 I:) . I:) 
5 1 2 .  I:] 
504. I:! 

d.14. 5 
503. 5 
JVL. 5 
494. 1:; 

482. I:) 
467.5 
460. I:] 

473. I:] 
5Cl4. 5 
478. CI 
479.5 
474.5 
571.5 
465.5 
465. C I  
465.5 

518.5 

c- - 

e -  

c-- c 
JLL. J 
eo 

c. 

e -  

c--' 

487. 1:) 

12.7 
12.7 
12.6 
12.6 
12.6 
12.6 
12.5 
12.6 
12.5 
12.6 
12.6 
12.6 

12.7 
12.5 
12.6 
12.6 
12.6 
12.6 
12.6 
12.7 
12. i 
12.7 
12.8 
i2 .8  
12.8 
12.9 
12.9 
12.6 
12.7 
12.5 
12.6 
12.7 
12.7 
12.7 
12.8 
12. 9 

12.8 



A F A C  - MEMFHIS, TN. 

RUN # 4 DATA L I S T I N G  1 
......................................................................... ......................................................................... ::::::q 
CHAN NAME HC S02 C02 co 02 NO :.: 

FFjm CHAN UNITS PF' I  PPm % P P 'm ,. 
1 l:ll:l~:l . i r  1 OCI. 0 20. I:) 1 l:~l:~~:~ . [:I 25. I:] 250 

(:I 
FULL SCALE 
ZERO OFFSET I:] . (:I 111. l:J 0 . [:I 1.1 . 1.1 c1 . 0 
START / CHANNEL 0 1 [:I2 1:I.T 04 (:I 5 (116 ...................................................................... . : : : E . .  ... 
I:r3/10/91 09:59 376.5 

., 
. .  

....................................................................... 
6.6  4 .6  457.5 12.8 '2 4 ""1 

' ,  m 
I 
e 

c:rg/l(:l/71 1~l:l:lI:l 173.5 6 . 7  4.6 464.C 12.9 24 
l:la/lr:1/91 ll:l:(:ll 374.5 6.7 4.6 467.0 12.5 24 
08 / 1 O /  9 1 1 0  : SI2 564 . 5 6.7 4. b 460. 5 12.8 24 
031 1 [:I 7 1 1 I:] : (:13 373. 5 5.9 4 .6  465.5 12. a 24 
l:18/1l:1/91 10: 04 364. 5 7.1 4.6 465.5 12.8 25 
1:18/10/91 lI:I:o5 259.5 6.8 -f., 475.0 12.6 L-J 

OS/lW'?i 1Sr:O6 551 .I:) 6.7 4.a 495.c1 12.5 2; 
1:16/11:1/91 10:07 369.C1 5.7 4. 8 5C14.5 12.4 Ld 

l:l8./1l~l/91 10:08 348.5 6 . 5  4. a 491:) . o 12.4 26 
CIS / 1 0 / 9 1 1 111 : 09 354 . 5 6 .  3 4.8 487.5 12.5 26 

AL'ERAGES: 4,02. 5 6.5 4 . 4  516.9 12.7 i - t .  m 

-c 1 7 

-c 

c ., .7 



VIII. FIELD DATA 

6. GAS CHROMATOGRAPHY 



.... 3" ... 

I-' 
1:; 
5;. 

.:' > ... .. ... 

8: 
,I,*.. ..... I;; . .  

.... ..... 

. . . .  
. . .  - ..... :.. . . .  - .  . . .  ..... . . . . .  ... 

. . . . . . .  ..' . .  
_.-. I. .~ 

. .  
i.. 

. . .  . .  . .  .. .. :.: . . . . . . .  . .  
. .  ... a<_ . . . . . .  .:,< 

FIELD ANALYSIS DATA.SHEETS .> . 

........... 
. . . . . . .  . .  .... - .  Date ?.-"\q \ 

. -_ .. 
Plant kJ A ~ A  

Location &-,,>., 70 
I 

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) 

2. Field Analysis Data: 

Run # 1 A  
Comoonents 
-@sAn&L 
k 
-rA\u*--- 

c K \ k,.- 
u 
\Ch L 

Run # 1 b  

Comoonents 
n? 
a 

Run# IC 

Comoonents 

9 Ln Columnar temperature: 
zr,(y Initial (*C)/time (min) TiD 
99 .Y Program rate (-C/min) - 
30.03 Final (*C)/time (min) 7 5 =  

'Carrier gas flow rate (ml/min) 
i). Detector temperature ('C) 

Injection time (24-hr basis) 

Dilution gas used (symbol) 

\ Chart speed (mrn/min) 
-75 Dilution ratio 

, 1.3 
\ .  \ 
.-l% 

. .  



~ 

_ .  
. .  .. - . ... .. 

FIEU) ANALYSIS DATA SHEETS 
~ 

Plant Date 

Location 

1. General Information: 
I 

. .  

Source temp. ('C) 
Probe temp. ('C) 
Ambient temp. ('C) 
Atmospheric press. (in. Hg) 
Source press. (in. Hg) 
Absolute source press. (Tim) 
Sampling rate (riier/rnin) 
Sample loop volume (ml) 
Sample loop temp. ( 'C)  
Dilution gas ffow rate (rnl/rnin) 

2. Field Analysis Data: 

Run #!io 
Cornaonents 
n? 

Columnar temperature: 
Initial ('C)/time (min) 
Program rate (* C/rnin) 
Final ('C)/time (min) 

. Carrier gas flow rate (ml/min) 
Detector temperature ( *  C) 
Injection time (24-hr basis) 
Chart speed (mrn/rnin) 
Dilution ratio 
Dil&cn gas used (symbol) 

Run # 

Comoonents 

Time 

Am Attenuation 

Run # 

Cornaonents 

. .  . .  . .. :_., . 

A x A Factor 

A x A Factor 

II 
1, 
I 

Time 

I 



I, Operator : 
i n s . t r u m e n t  : 

r i l e  : 
Temp P t- a t  u r  e : 

Componen t  5 : 
Q3te : 
l i m e  : 

I 

.. ....... ....... ..., i.., L 

RRGMCON ENVIRONMENTAL 
I n s t r u m e n t  1 
iNAPAC. 
RTEX. TEkHR 
YTEX. CPT 

il:??:OO 
0s ,/ 05 / 1519 1 

- .  .... : : 1 
- :  

i ! 

.r Number R e t e n t i o n  H e i g h t  A r e a  A r e a  !. E:.::et-nal \ Units 



er itt o r  : RRPlMCON ENV I RDNMENTAL 
I f i 3 r u r n e n t  : I n s t r u m e n t  1 

Tempera ture  : BTEX. TEM 
C o m p s n e n t s  : H E X .  CPT 

Fiie : 1NAPAD.EHF: 

Date : 0 8 / G $ / ' 1 ? 9 1  
T i m e  : il:27:I?S 

\ 

I 

3 



G et a t o r  : HEAMCON E N V I R O N M E N T A L  
I n s f r i m e n t  : I n s t r u m e n t  1 

T e m p e t - a t u t - e  : EITEX. T E ~  
C n m p o n e n t s  : HTEX. C P T  

l i m e  : ll:Xb:53 

File : 1NAFAE.CHR 

D a t e  : 08/!>?'1?4? - .  



O p e r a t o r  : 
I n s t  I -ument  : 

Fi?r : 
! emper-a tur -e  : 
C o m p o n e n t s  : 

Date : 
T i m e  : 

- 

Cznponent 
.. - :t ._-  . ... .- .......... ._ .. j - .  - ...... .,.- - -  -z .a:: .- . . . . . .  . . . .  ., .. . - .- . . .  

ERAPICON ENVIRONMENTAL 
I n s t r u m e n t  1 

BTEX . TEM 
HTEX . CPT 
I:!G/!:)$/ O?? 
1 1  : 45:  05 

:?.ww,cfiz 

N ~ . m S e r  E e t e n t l c n  H e i g h t  erea A r e a  :.: E:.:kernal ' n i t s  4' 
11 
I 
I 
I 
e 
I 
I 
1 
I 



FIELD ANALYSIS DATA SHEETS 

Plant D k P A  Date %-.i. -7 

Location wfi,,-, ~ r )  

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 (liier/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) 

Cm'er gas flow rate (ml/min) 
Detector temperature ('C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

\ 

\ 

I1 

2. Field Analysis Data: 

Run # 26 

Comoonents 
fn 

Run # 2G 

Comoonents 
pn 

R 



D p f r a t o t -  : RRAMCGN ENVIRONMENTAL 
i n s 7 r u m e n t  : Ins t rument  1 - F i l e  : ZNAPAA.CHN 

I empe?-atut-e : ETEX. TEil  
C . m ? p o n e n t s  : EITEX. CPT 

T i m e  : 12: i ? : . ~ ~ a  
D a t e  : !:)8/0?/1991 

-c 

"::::.:- ! I: 

1. 
1: 

I 
I 
1 
1 
c 
I 
I 



C p e r a t o r  : 
I n s t r u m e n t  : 

F i l e  : 
I emperature : a -  Components : 

4 

1 
I. 
1' 
1) 
Y 
1 
I 
1 

. .. 
: ?  
. .._ . .. i1) ,4i  :- 

..I . .  i 

NL!mhe?- R e t e n t i o n  H e i g h t  Arss. A r e a  :< E x t o r n a i  U n i t 5  



0 et ator  : RRfiMCCN ENVIRONMENTf iL  
I n s g r i m e n t  : I n s t r u m e n t  1 - File : 2NfiFAC.Ci-S 

I enperature : BTEX. TEN 
C o m p o n e n t s  : R T E X - C F T  

Dats : 08/09/i9?: 
T i m e  : 12:3!:1:53 

1 
1 
I 



cp e t- a t  0 t- 
I n s t t - c !  e:t : 

Pz-e : 
Tempe t- a t  u re : 
cc,?Ip.. n n e n t s  : 

5 3 t E  : 

: 

T .  ilme : 

i 
i 

N~imbcr  F : t t r n t i c n  HeiGht  at-ea A r e a  X E x t e r n a l  
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: :.-. ..I 1.. ._.. 

FIELD ANALYSIS DATA SHEET'S 

1 
I 

Plant m~ MA c \ Date r/; e?- c\ \ 

Location *\, \ Q - 
Y 

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 (liier/min) 
Sample loop volume (ml) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

,7 I Columnar temperature: I 
I 
I 
a 

1%" Initial ('C)/time (min) 1< 
ILcr .L( Program rate ( C/min) - 
9. OD Final ('C)/time (min) 7c 

Carrier gas flow rate (ml/min) 
Detector temperature ('C) 

\ Injection time (24-hr basis) 

30 

. \  Chart speed (mm/min) 
7c Dilution ratio 

Dilution gas used (symbol) 

2. Field Analysis Data: 

Run # ?A 

Comoonents 
b 
R 
/ 
\ 

c- 
L 

Run# ?R 

Comoonentz 
cn n / 

\ 

t? 
\L 

Run #,3V 
Comaonents 
M 

. 

\ 

I 

Con- ' n  
\so.  I 

I .  

. .  . .. ... . 

.-A : 



FIELD ANALYSIS DATA SHEETS 
_. 

Plant Date 

Location 

1. General Information: 

Source temp. ('C) 
Probe temp. ('C) 
Ambient temp. ('C) 
Atmospheric press. (in. Hg) 
Source press. (in. Hg) 
Absolute source press. (mm) 
Sampling rate (liter/min) 
Sample loop volume (mi) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

2. Field Analysis Data: 

Run# 3D 

Comoonents 
m 
L 

$5 
A 

Run # 

Comoonents 

Run # 

Comaonents 

Columnar temperature: 
Initial ('C)/time (min) 
Program rate ( *  C/min) 
Final ('C)/time (min) 

' Canier gas flow rate (mi/min) 
Detector temperature ('C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Time 

Time 

A x A Factor 
c7 zo . 7 2  
C \ S \ .  ocs 
4 L . C l  

57. L, 
Ub.L 

A x A Factor 

A x A Factor 

L 

10 

- 



i I 
1 
I 
I 
I 
I 
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I 
n 



Opera tor  : HRAMCON ENVIRONMENTAL 
I n s r r u m e n t  : I n s t r u m e n t  1 

Fiie : SN;IPGB.CiiR 
1 e m p e r a t u r e  : YTEX. TEM 
C o m p o n e n t s  : HTEX. CFT 

Date : 08i05/1$$1 
T i m e  : 14:55:55 

I -  
1 

5 I 
I 
I 
I 
I 
I 
1 
1 



Instrument : Inrtrument 1 
File : 3i\lA?AC. CHR 

Temperature : BTEX. TEM 
Cumponents : BTEX. CFT 

D5. t~  : f:ia/i:!9,/iq?I 
T i m e  : 15:14:53 

I. - -  -.I - ;..:.!7 ;?-.:I 

i . . j .  :..- . . ..-.I1 
I 



operator : RRAMCON ENVIHONNENTAL 
Instrument : Instrument 1 

F i l e  : 3NFcPAD.CiiR 
Temperature : BTEX. TEM 
Components : YTEX. CFT 

Date : 06/09/17?! 
Time : 15:34:30 

I d I 
I 
1 
I 
I 
I, 
P 
1 



. ... - . . . .. 
FIELD i ANALYSIS DATA SHEETS u 

I 1 

- Location m L 3 h , ,  \ 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 (liier/min) 
Sample loop volume (ml) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

2. Field Analysis Data: 

Run # qH_ 

Run # q c  
Comaonents 

-r 
r, 

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

Columnar temperature: 
Initial (*C)/time (min) 
Program rate (*  C/min) 
Final ('C)/tirne (min) 

Carrier gas flow rate (ml/min) 
Detector temperature ('C) 
injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Time %,.LIG 

lime q * o \  

-1 32 
&ea Attenuation 

~, 

I . \+ - 

Time q ; \ d  

I 
I 
L 
7i 

= I  
I 

- 



FIELD ANALYSlS DATA SHEETS 

_. Plant Date 

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) 

2. Field Analysis Data: 

Run # q D  

ComDonentS 

R 
n? 

- 
\ 

5 

-+ 
I,- 

Run # 

ComDonentS 

Run # 

ComDonenQ 

Columnar temperature: 
Initial (*C)/time (min) 
Program rate (*  C/min) 
Final ('C)/time (min) 

. Carrier gas flow rate (ml/min) 
Detector temperature ('C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

Time q . 3 3  

Am Attenuation 
32 

Time 

A x A Factor 

A x A Factor 



! 
O p e r a t o r  : EF;:AMCON ENVIRONMENTAL 

I n s t r u m e n t  : I n s t r u m e n t  1 
File : 4NfiFAA.CHF: 

i e m p e r a t u r e  : HTEX. TEri 
C o m p o n e n t s  : RTEX.CPT 

?ate : C!;;09/l'?SI 
I i m e  : i > 8 : 4 t : J i j  

- 

../..~. .. . . -- 
.L , ,-.'+.;',8.= 

I 
I 
I 



Operator : RRAMCON ENVIRONMENTAL 
Inst rument  : Ins t rument  1 

Temperature : ATEX.  TEM 
Components : BTEX-CPT 

i ime : 1:15':01:1:12 

F i l e  : 4NAPAB.CHR 

ga te  : ! X / i ; ? / ? ? f ;  

I 
. . I  .- 6. , ij.t:>,:!,z:..i ,:. ... ~~, , ...... '. (.: ;.'#,lj~; 

~ 

I ; .--.________ 
' . 

........... 
I 

( . , . io- , ." :  
i l l  .. l""... 

1 
I: ....... - ... > ...- 38.. 

I 
P 
I 
I 
I 
B 
I 
1 

Nwnoer Relent io i?  i i r i g h t  
. . . . .  - ..... . .  .- .- _ . _ _ _  . . -: : < ;  .. 

-# <:..,<. . . . .  . -  . .  I . .: . 
I.->.- 

- 
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_I - 1 .- . . , 

at-sz. .?rea 7: E x t e r n a l  

:.;i ,, .: 

. : .  L 
. . . . . .  ... > -. , .  . 

~ ./ ,. 

- , , 
i.lC2 

U n i t s  



I 
@ p e r a t  or- : ERAMCUN ENV IRCNME?.lTAL 

I n s t r u m e n t  : I n s t r u m e n t  1 
F i l e  : 4NAPFiC.CHR 

T e m p e r a t u r e  : HTEX. TEM 
Compunen t s  : BTEX. CPT 

D a t e  : 08/0$,~'1$?1 
T i m e  : 09: 19:25 

! 
O p e r a t o r -  : ERAMCUN ENVIRCNME?ITAL 

I n s t r u m e n t  : I n s t r u m e n t  1 
F i l e  : 4NAPFiC.CHR 

T e m p e r a t u r e  : HTEX. TEM 
Compunen t s  : BTEX. CPT 

D a t e  : 08/0$,~'1$?1 
T i m e  : 09: 19:25 



O p e r a t o r  : RftAMCGN E N V I R O N M E N T A L  
i n s t r u m e n t  : i n s t t - u m e n t  1 

T e m p e r a t u r e  : BTES.  TEM 
Components  : BTEX. CPT 

File : 4NAF'AD.CilB 

D a t e  : ::13/<>9,,'i9'71 Tim? : (>$:;3.?' 

I 

. -.J 

I 
I 
I 
I 
I 
I 
I 
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Nunbet- B e t e n t i c n  H e i g h t  A r e a  are;, :.: ~ :< te : -na l  
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: -. ... ...... - , 1 2 ;  ;,.- I. :.zi,! ..... - 1  .... - 
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I 
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VIII. FIELD DATA 

C. PAH'S 
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1. 
1 
I 
1 
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VIII. FIELD DATA 

D. FORMALDEHYDE 
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VIII. FIELD DATA 

E. PARTICULATE &. CONDENSIBLE PM 
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IX. CAUBRATlONS 

A. PAH DATA 
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LAB FILE ID: GE513 

COMPOUND FLAG RF RF %D 9.,3-5/ i 
MEAN 50 

fi 3 Naphthalene 1.141 1.231 -8.0 

1 7 Acenaphthylene 1.798 1.875 -4.2 

1 12 Anthracene 1.159 1.208 -4.3 

I 

1 '5 Indeno(l,2,3-cd)pyrene 0.869 0.798 8.1 

4 2-Methylnaphthalene 0.895 1.036 -15.7 
6 2-Chloronaphthalene 1.096 1.157 -5.5 

8 Acenaphthene 1.197 1.383 -15.6 
9 Fluorene 1.428 1.559 -9.2 

11 Phenanthrene 1.210 1.319 -9.0 

13 Fluoranthene 1.396 1.556 -11.5 
16 Pyrene 1.492 1.509 ' -1.1 
17 Benzo(a)anthracene 1.342 1.334 0.6 
18 Chrysene 1.323 1.428 -7.9 
20 Benzo(b)fluoranthene 1.324 1.389 -4.9 
21 Benzo(k)fluoranthene 1.376 1.692 -22.9 
22 Benzo(e)pyrene 1.235 1.326 -7.3 
23 Benzo(a)pyrene 1.224 1.344 -9.8 

-6 Dibenz(a,h)anthracene 1.006 0.961 4.5 

24 Perylene 0.759 0.881 -16.1 
9 

27 Benzo(g,h,i)perylene 0.958 1.153 -20.4 

15 Terphenyl-dl4 S 0.897 1.015 -13.2 
28 Nitrobenzene-d5 S 0.369 0.291 21.2 
29 2-Fluorobiphenyl S 1.074 1.129 -5.2 
30 2,4,6-Tribrornophenol S 0.128 0.145 -13.7 I 31 2-Fluorophenol S 1.235 0.938 24.1 
32 Phenol-d5 S 1.360 1.406 -3.4 
33 Pyrene-dl0 S 1.039 1.102 -6.1 

35 1,4-Dibrornobenzene-d4 S 0.709 0.949 -33.9 

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

1 34 Anthracene-dl0 S 1.047 1.089 -4.0 

36 1,3,5-Trichlorobenzene-d3 S 0.343 0.318 7.2 

I 
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, 1 QUAN DB': GE513 . LAB-BASE QUAN 13-Sep-91 15:30 

1 100 80 96 
2 98 88 94 
3 100 94 98 
4 99 79 93 
5 100 95 99 
6 100 97 99 
7 100 97 99 
8 100 84 99 
9 100 95 97 

10 100 89 97 
11 100 95 98 
12 100 95 98 
13 100 96 98 
14 92 58 95 
15 100 92 98 
16 100 94 97 
17 100 86 97 
18 100 92 98 
19 100 84 92 
20 100 89 93 
21 100 93 95 
22 100 93 99 
23 100 94 100 
24 100 86 98 
25 100 95 97 
26 100 90 92 
27 100 94 95 
28 98 69 95 
29 100 96 99 
30 91 69 79 
31 99 89 96 
32 100 72 96 
33 100 88 98 
34 100 89 98 
35 100 92 96 
36 93 67 82 

2 
7 
1 
4 
7 

-2 
0 

-1 
0 
3 

-1 
0 
1 
2 
0 
-1 
0 
0 
1 
0 
0 
1 
0 
0 
2 
2 
3 

-2 
-1 
1 

-7 
1 

-1 
-1 
7 
0 

133830 bb 
656980 bb .....~ ~~ 

1011300 bb 
850300 bb 
473990 bb 
685230 bb 

1110700 bb 
819570 bb 
923760 bb 
984980 bv 

1623900 bv 
1487800 vb 
1915200 vv 
1058300 bv 
1343100 bb 
1995700 vb 
1764600 bv 
1889100 vb 
774120 bb 

1343600 bv 
1637500 vv 
1282800 bv 
1300500 vv 
852920 vv 
772650 bv 
929830 vv 

1115900 vv 
238800 bb 
669060 bb 
86160 bb 

156920 vb 
235240 bb 

1458100 vb 
1340600 vb 
158770 bb 
260990 bb 

302 
478 
481 
582 
730 
650 
708 
734 
810 
943 
946 
954 

1118 
1347 
1192 
1149 
1345 
1351 
1572 
1517 
1522 
1556 
1563 
1576 
1719 
1727 
1750 
381 
644 
045 
133 
273 

1146 
951 
486 
428 

152 1,4-Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
22.8 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252 Benzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 

172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 

212 Pyrene-dl0 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 
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lX512 589 16.2421 124928 

.d llarr Rbs l n t  Ihl In1 IPH k r  Rbs I n t  Re1 I n t  :&I h s 5  Abs I n t  Re1 I n t  IPtl k 5  Ak I n t  Ihl I n t  IPkt h s 5  Ak I n t  Ihl Int 

I 36 376 8.3 I 3 W Z E  2.28 I 59 149 372 8.31 : 88 281 764 8.61 1117 256 BIB 6.51 

3 39 3UR 2.75 I 32 185 W 8.31 I 61 154 448 8.36 : 98 zB( -7444 2.88 :I19 258 m4 1.78 
4 40 168 8.37 I ?3 I81 784 8.65 I 6 2  155 1181 0.88 : 91 285 ME 5.48 I128 26: 588 0.46 

6 53 18w8 8.84 : 5 I07 15181 12.89 I M 158 a6 8.27 : 93 287 SnB 2.98 :I22 274 4352 3.48 
7 51 43uB 34.M I 36 IS m2 1.82 ! 65 lU W 8.39 1 94 2BB 588 8.17 I123 26368 21.11 
8 Sl 1856 1.49 I 37 118 msb 25.82 : 66 I61 828 8.66 I 95 218 a6 8.27 I124 276 3232 2.59 
9 56 888 8.71 I 38 I l l  4ME 3.21 I 67 I65 524 8.12 I 96 211 636 0.51 11?5 i77 1488 1.19 

18 57 2448 1.96 39 112 ab 0.28 I 68 I66 58( 9-40 I 97 211 6M 8.53 1126 296 46W 3.81 
l l  67 1248 1.88 I 40 116 404 0.32 ! 69 I67 47'36 3.P) : 98 216 328 8.26 I127 3l 4U 8.32 
I2 65 E 8.U I 4 1  117 WE 6.76 78 I68 2816 2.25 I W 217 a68 4.46 I128 Qg, 9% 8.42 
I3 69 47181 37.70 I 42 llB 428 8.34 I 71 174 19 0.60 I188 218 612 8.49 1129 315 372 0.31 
I4 74 5192 3.81 I 43 In 5% 8.45 : 72 IT5 I696 1.36 ll8l 221 9288 7 . R  I13 93 IBR 1.58 

2 SB w 8.u I 31 101 14% 1.17 : u ia ea 0.37 : m xu ~1 8.52 :IM 31 w 0.u 

s H 1128 0.g I M im M 8.61 I b~ 156 ma I.M : 92 xu mi6 n.n 1121 m ISH I.BB 

IS  MM 5.17 I u 123 IIW 0.a : n 176 m 8.35 :im m w 0.n :is1 XI( qu 8.76 
16 76 nu 1.79 I 45 125 m 8.31 I 74 IT] 756 8.61 :IB in 1376 1.18 :19 m m 9.27 
17 n 53524 (b.9~ : w 6 7 ~  su I 7s 179 SIU 2.68 :IM n4 . im 11.z :in xn 516 0.41 
18 78 wa 3.28 I 47 128 (BM 3.m : 76 11x1 2496 2.88 :185 m UR 2.m 1134 w lea 1.51 
19 n 2- 1.w : 40 129 m 16.u I n 181 914 8.74 :I& m 1688 3.69 :IS m w 0.71 
28 a 2816 1.61 I 49 13 19% 1.22 I m 185 ISB 1.22 :iw m XQ 8.28 11% m 416 8.31 
21 81 i896 2.51 : se 134 476 8.38 I m 186 U I S ~  13.n :IW m 916 8.73 :in m 4x52 3.4~ 

23 a 824 8.66 I sz 136 ~8 8.35 I 81 im sm 8.12 :IM m 316 8.25 :IN HI 12896 7.68 

5 86 ab 8.43 : n 141 im 1.6~ : m ITS mb B.R iiiz 20 m 8.4 :MI MJ iw 12.81 

22' 82 W 8.48 : 51 135 1368 1.89 I E3 I87 1688 3.67 I1W 231 9 4  8 .3  :I38 424 652 8.Q 

21 85 356 8.28 I a I37 R4 8.58 I 82 191 836 0.67 I111 2k2 KB 8.37 :I40 442 M992 68.B 

Ib 91 449 8.36 : S 142 636 8.51 I 84 196 3632 2.91 1113 244 11136 8.91 I142 444 1288 8.96 
27 91 404 8.9 : 56 143 412 8.31 I 85 198 124928 188.88 ill4 245 1136 8.91 I 
28 0 (8BB 3.28 : 57 147 %4 8.79 I 86 159 BBBB 6.49 1115 246 ISH 1.88 I 
29 98 2832 2.27 : W I48 i096 1.68 I 07 288 hI 8.S i l l 6  Za 57W 46.11 I 



DFTPP-TUNE CHECK REPORT 

R a w  Data F i l e :  GE5 12 
Date: 13-Sep-9 1 
T i m e :  13:58 

M/E ION ABUNDANCE CRITERIFI ABUNDANCE TUNE 

51 30.0 - 60.0% of mass 198 34.84 PASS 
68 Less than 2.0% of m a 5 5  69 0.00( 0.0)1 PASS 
69 Mass 69 r e l a t i v e  abundance 37.70 PASS 
70 Less then 2.0% of  ma55 69 0.00( 0.0)l PASS 
127 40.0 - 60.0% of mass 198 54.10 PASS 
197 Less than 1 %  of mass 198 0.00 Pass 
198 Base peak, 100% r e l a t i v e  abundance 100.00 PASS 
199 5 - 9% o f  mass 198 6.40 PASS 
275 10 - 30% of mass 198 21.11 PASS 
365 g r e a t e r  than 1% of m a s s  198 1.51 PASS 
441 Present ,  b u t  l e s s  then mass 443 9.68 PASS 
442 Greater  than 40% o f  mass 198 68.03 PASS 
44; 17 - 2 X  of mass 442 1.2.04( 17.7)2 PASS 
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LAB FILE ID: RF20 =GE494 RF50 =GE489 RF80 =GE493 
RF120=GE492 RF160=GE4 91 

FLAG RF RF RF RF RF RF 
20NG 50NG 80NG 120NG 160NG MEAN XRSD 

3 Naphthalene 1.085 1.225 1.176 1.166 1.051 1.141 6.2 
4 2-Methylnaphthalene 0.724 1.028 0.914 0.942 0.868 0.895 12.5 
6 2-Chloronaphthalene 1.037 1.161 1.141 1.115 1.027 1.096 5.6 
7 Acenaphthylene 1.685 1.895 1.878 1.876 1.657 1.798 6.5 
8 Acenaphthene 1.125 1.291 1.222 1.244 1.102 1.197 6.7 
9 Fluorene 1.276 1.588 1.445 1.452 1.378 1.428 8.0 

1 11 Phenanthrene 
12 Anthracene 
13 Fluoranthene 
16 Pyrene 

18 Chrysene 
,! 17 Benzo(a)anthracene 

8 20 Benzo(b)fluoranthene 
. 21 Benzo(k)fluoranthene 

22 Benzo(e)pyrene 1 23 Benzo(a)pyrene 24 Perylene 
25 Indeno(l,2,3-cd)pyrene 
26 Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene ----------_______________________ i, 15 Terphenyl-dl4 

I 33 Pyrene-dlO 
I' 36 1,3,5-Trichlorobenzene-d3 

28 Nitrobenzene-d5 
29 2-Fluorobiphenyl 
30 2,4,6-Tribromophenol 
31 2-Fluorophenol 
32 Phenol-d5 

34 Anthracene-dlO 
35 lj4-Dibromobenzene-d4 

~- 
1.184 1.358 1.235 1.216 1.057 1.210 8.9 
1.148 1.284 1.141 1.144 1.075 1.159 6.6 
1.373 1.529 1.435 1.384 1.258 1.396 7.1 
1.286 1.778 1.499 1.415 1.483 1.492 12.1 
1.207 1.437 1.405.1.314 1.350 1.342 6.7 
1.276 1.422 1.310 1.341 1.267 1.323 4.7 
1.167 1.282 1.417 1.454 1.300 1.324 8.7 
1.594 1.570 1.413 1.230 1.076 1.376 16.2 
1.201 1.287 1.299 1.269 1.122 1.235 6.0 
1.167 1.259 1.284 1.288 1.124 1.224 6.1 
0.826 0.785 0.771 0.745 0.672 0.759 7 . 5  
0.501 0.878 0.972 1.005 0.988 0.869 24.4 
0.690 1.009 1.110 1.143 1.079 1.006 18.3 
0.827 0.993 1.025 0.983 0.960 0.958 8.0 

S 0.808 1.043 0.947 0.858 0.828 0.897 10.9 
S 0.334 0.400 0.361 0.377 0.373 0.369 6.5 
S 1.003 1.155 1.105 1.097 1.009 1.074 6.1 
S 0.106 0.131 0.137 0.135 0.130 0.128 9.8 
S 1.071 1.285 1.286 1.261 1.272 1.235 7.5 
S 1.176 1.456 1.413 1.392 1.364 1.360 8.0 
S 0.919 1.245 1.043 0.985 1.004 1.039 11.9 
S 1.068 1.153 1.066 1.025 0.921 1.047 8.0 
S 0.619 0.822 0.699 0.706 0.698 0.709 10.3 
S 0.305 0.393 0.343 0.337 0.335 0.343 9.3 

________________________________________-__--  ________________________________________----- 
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QUAN DB'.: 03489 LAB-BASE QUAN 13-Sep-91 14:41 

1 100 75 98 
2 100 87 96 
3 100 91 98 
4 100 92 97 
5 100 96 99 
6 100 95 98 
7 100 96 100 
8 100 71 99 
9 100 94 97 

10 100 90 97 
11 100 95 99 
12 100 94 99 
13 100 95 98 
14 97 59 96 
15 100 89 98 
16 100 94 98 
17 100 87 97 
18 100 90 98 
19 100 86 93 
20 100 90 95 
21 100 92 96 
22 100 89 99 
23 100 90 100 
24 100 86 99 
25 100 94 98 
26 100 88 94 
27 100 92 95 
28 100 87 96 
?9 100 94 99 
30 100 79 90 
31 100 83 98 
32 100 73 97 
33 100 87 99 
34 100 86 98 
35 100 89 96 
36 93 66 82 

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 

~ 

222940 bb 
865350 bb 

1324800 bb 
1111400 A 
619460 bb 
899100 bb 
1467500 bv 
999750 bb 

1229700 bb 
1197100 bv 
2031800 bv* 
1921700 vv* 
2288300 vb 
1041500 bv 
1357200 vv 
2315000 vb 
1870100 vv* 
1851700 vv 
757800 bv 

1214500 vv 
1486700 vv 
1219100 bv* 
1192900 vv 
743250 vv 
831970 vv 
956060 vv 
940800 vv 
432380 bb 
893970 bb 
101220 bb 
358150 vv 
405660 bv 
1621300 vv 
1724800 vv 
229100 bb 
425540 bb 

323 
499 
501 
603 
751 
672 
729 
756 
832 
965 
969 
976 

1142 
1373 
1216 
1173 
1371 
1377 
1600 
1544 
1549 
1583 
1591 
1604 
1747 
1755 
1777 
401 
664 
867 
154 
292 

1170 
974 
507 
448 

128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dlO 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252. Benzo(k)fluoranthene ' 

252 Benzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 
172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 

212 Pyrene-dlO 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 
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1 100 79 98 
2 100 86 93 
3 100 92 99 
4 100 93 98 
5 100 92 99 
6 100 94 98 
7 100 95 100 
8 100 74 99 
9 100 93 97 
10 100 88 97 
11 100 94 99 
12 100 94 99 
13 100 95 98 
14 91 61 95 
15 100 85 94 
16 100 94 98 
17 100 86 97 
18 100 90 98 
19 100 83 93 
20 100 90 95 
21 100 91 96 
22 100 90 99 
23 100 89 100 
24 100 88 99 
25 100 92 97 
26 100 89 95 
27 100 91 94 
28 100 84 98 
'9 100 93 99 
20 100 79 90 
31 100 84 98 
32 100 68 96 
33 100 77 98 
34 100 86 98 
35 100 86 95 
36 84 63 82 

0 
-1 
1 
2 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
1 
1 
1 
0 
1 
1 
1 
0 
1 
0 
1 
1 
0 
0 
0 
0 
1 
0 
0 
1 

244900 bb 
968500 bb 

2277000 bb 
1769600 bb 
606260 bb 
1383000 bb 
2277600 bv 
1481500 bb 
1752600 bb 
1222300 bv 
3019200 bv* 
2790000 vb* 
3507400 vb 

323 
498 
501 
603 
751 
672 
729 
756 
832 
965 
969 
977 

1142 ~~ 

1179400 bv 1373 
2234900 vb 1216 
3536900 vv 1174 
3314500 vv* 1372 
3088900 vv 1378 
1014500 bv 1601 
2874900 v ! * d  1545 
2866400 vv *I3/$' 1551 
2635000 bv 1585 
2605400 vv 1593 
1563300 w 1605 
1973000 bv 1749 
2251400 vv 1756 
2079400 bv 1779 
698380 bb 401 

1339200 bb 664 
166660 bb 867 
629920 vb 154 
692280 bv 292 

2460100 w 1171 
2606500 vb 974 
342220 bb 507 
664130 bb 448, 

152 1,4-Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dlO 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chryeene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252 Benzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 

172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 

212 Pyrene-dlO 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 
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1 99 60 98 
2 100 73 92 
3 100 92 98 
4 100 92 97 
5 100 88 99 
6 100 95 99 
7 100 94 99 
8 100 79 100 
9 100 92 97 
10 100 81 97 
11 1 0 0  94 99 
12 100 94 99 
13 100 94 98 
14 87 56 93 
15 100 84 93 
16 100 92 98 
17 100 88 97 
18 100 90 98 
19 100 81 93 
20 100 91 95 
21 100 92 96 
22 93 89 99 
23 93 89 100 
24 100 88 99 
25 100 92 97 
26 98 88 95 
27 99 90 94 
28 100 78 98 
?9 100 93 99 
30 99 79 91 
31 100 85 98 
32 89 59 94 
33 100 79 97 
34 100 82 98 
35 100 81 96 
36 91 63 82 

0 
0 
1 
2 
0 
0 
1 
1 
1 
1 
0 
1 
0 
0 
0 
1 
1 
1 
1 
2 
2 
3 
3 
1 
2 
2 
2 
1 
1 
1 
1 
2 
1 
0 
0 
0 

242260 bb 
924820 bb 

3235700 bv 
2613200 bv 
608700 bb 

2035300 bb 

2272100 bb 
2652000 bb 
1251800 vv 
4566800 vv* 
4296800 vv 
5197900 vv 
1193100 bb 
3071000 vv 
5066200 vv 
4703900 vv* 
4798300 vv 
1177600 bv 
5137300 v!* N 

3425400 bv 

J 
4343500 
4482300 
4549000 
2631000 
3 54 9200 
4037500 
3474300 
1044500 
2003300 
245750 
916640 

1011900 
3525000 
3850800 
513200 
933920 

vv 
bv 
vv 
vv 
bv 

bv 
b b  
bb 
bb 

bb 

vv 

vv 

vv 
vv 
bb 
bb 

323 
499 
502 
604 
751 
672 
730 
757 
833 
966 
970 
978 

1143 
1374 
1217 
1175 
1373 
1379 
1602 
1548 

a1588 
1596 
1607 
1751 
1759 
1781 
402 
665 
868 
155 
294 
1172 
975 
507 
448 

7//3/?J 1553 

152 1,4-Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dlO 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252- Benzo( k)fluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 

172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 
212 Pyrene-dlO 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 

. . 
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1 98 58 98 
2 100 73 92 
3 100 92 98 
4 100 91 97 
5 100 80 99 
6 100 94 98 
7 100 94 100 
8 100 79 99 
9 100 93 97 

10 100 81 97 
11 100 94 99 
12 100 94 99 
13 100 94 98 
14 74 34 94 
15 100 87 97 
16 100 90 97 
17 100 88 94 
18 100 89 97 
19 100 81 93 
20 99 90 95 
21 100 91 96 
22 93 89 99 
23 93 89 100 
24 100 88 99 
25 100 92 97 
26 98 88 95 
27 92 91 95 
28 98 72 96 
!9 100 93 99 
30 100 80 92 
31 100 86 98 
32 77 52 91 
33 100 75 99 
34 100 84 98 
35 100 81 96 
36 82 59 83 

0 
0 
1 
2 
1 
0 
0 
0 
0 
0 
0 
2 
1 
1 
0 
1 
0 
1 
1 
2 
2 
3 
3 
2 
2 
2 
3 
1 
0 
1 
1 
2 
0 
1 
0 
1 

2780900 bv 604 
568880 bb 752 

2336100 bb 673 
3771000 bv 730 
2506900 bb 757 
3134700 bv 833 
1270600 vv 966 
5372900 vv 970 
5462800 vv* 979 
6391100 vv 1144 
1051500 bb 1375 
3480900 vv 1218 
6237300 vv 1176 
5675900 vv* 1373 
5329500 vv 1380 
1078600 vb 1603 
5609400 v!*r/~'@I 1549 
4642400 !VJAJ& 1554 
4838900 bv ,S% 1589 
4848800 vv 1597 
2899100 vv 1609 
4263000 bv 1752 
4657100 bv 1760 
4139800 bv 1783 
1197100 bb 402 
2296300 bb 665 
296520 bb 869 

1065200 vb 155 
1142300 bb 294 
4222000 w 1172 
4683000 vv 976 
584900 bb 507 

1073200 bb 449 

142 2-Hethylnaphthalene 
164 Acenaphthene-dlO 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo(b)fluoranthene 
252. Benzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(g,h,i)perylene 
82 Nitrobenzene-d5 

172 2-Fluorobiphenyl 
330 2,4,6-Tribromophenol 
112 2-Fluorophenol 
99 Phenol-d5 

212 Pyrene-dlO 
188 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-d3 
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. I #  k s  &s I n t  kl In t  :PI1 hrs Abs I n t  Rcl I n t  IRt ks Rbr Int Re! I n t  :Rt hrr Abs I n t  Rcl In t  IRt k s  Abs I n t  &I !nt 

I ? a  
2 39 
3 4 8  
4 4 4  
5 49 
6 %  
7 SI 
8 5 2  
9 %  

18 n 
11 62 
I2 bs 
13 65 
I4 69 
15 l? 
I6 74 

I8 76 

2 8 7 8  
21 n 

17 n 
19 n 

~m 
a 81 
24 82 
5 a  
26 85 
2 7 8 6  
28 87 
29 91 
3 8 9 2  
31 93 
R W  

82a 
nR 
376 

1% 
596 

11712 
57424 
m 
1168 
m4 
496 

1689 
on 

47616 
5a4 
4m 
M I  
1581 

ta5n 
m 
3104 
rn 
3696 
!Ma 
944 
581 
PH 
388 
728 
712 

3 6 8  
4ZBB - 

e.6 I a 
2.n I 34 
8.38 I a 
1.3 : 56 
8.47 : 37 
9.2 : 38 

1.64 I48 
8.92 I 41 
1.75 : 42 
8.19 : 41 
1.3 I 4 4  
8.69 I 45 
37.58 I46 
8.4 : 47 
3.43 I 4a 

1.18 I 58 
47.78 I 51 
3,s I n 
2.u I 9  
2.13 I 54 
2.91 : 55 
8.82 I 56 
8.74 ; S7 
8.48 I58 
0.14 I 8 

8.n I 61 
8.56 I62 
1.54 I bs 
1.38 ; 64 

3i.m I 39 

5.m I 49 

0.31 I 68 

____c 

w 
103 
104 
185 
165 
181 
188 

111 
112 
116 
117 
118 
IZ 

I24 
125 
127 
128 
129 
13s 
131 

15 
136 
I37 
14 
141 
112 
I43 
I46 

iei 

lie 

in 

in 

SbM 
1168 
5BB 

!!M 
1136 
364 

19iW 
T i 6  

33% 
4532 
424 
044 

llsee 
872 
654 

1b96 
456 
676 

786% 
4416 

24S76 
2156 
540 
bM 

lb96 
m 
968 
376 

2MB 
IMB 
La 
528 - 

2.m I 6 
1.39 I M 
0.46 I 67 
8.92 I M 

8.29 I78 
15.12 : 71 
2.34 I 72 

26.41 I l? 
3.43 : 74 
8.a : n 
8.M I 7b 

8.69 I 78 
8,hl I l9 

8.89 I 69 

i i . ~  I n 

1.n I m 
8.56 : 81 
8.53 : 82 
55.6 I 8 5  
3.48 I04 

1.78 I86 

8.52 I88 
1.51 : w 
8.76 I 91 
0.38 : 92 
2.88 I 93 
8.82 : 94 
8.47 I 95 
8.11 : 96 

19.5 : m 
0.43 I a i  

e.& I 98 

__t 

141 
IkE 
I49 
15) 
I54 
IS 
156 
19 
IS 
159 

161 
I62 
16 
I& 
1 b7 
I68 
169 
172 

174 
115 
176 

179 

181 
183 
I85 
I86 

188 

168 

in 

in 
Im 

!m 
- 

I .?a 
2.76 

8.65 

1.18 
2.15 
8.54 

8.43 

8.58 

e.78 

e.= 

e s i  
1.85 

8.n 
5.85 

8.n 
8 .9  

8.29 
8.81 

2.84 

8.46 
8.93 
1.86 

8.9) 
3.M 
2.37 
1.15 
8.32 
1.69 

15.32 
4.18 
8.47 

8.n 

- 

I 97 
I %  
IW 
:lea 
:I81 
I182 
I183 
I 104 

:I& 
I187 
I IS 
; 189 
Ill0 
I111 
I112 
I113 
:!I4 
I115 
I I l b  
I117 
I118 
I119 
I128 
I121 
I122 
I la 
I124 
I125 
I13 
: 127 
:I29 

I im 

c- 

im 
191 
I92 
193 
196 
1% 
IW 
288 
281 
283 
i9k 
285 
24 
287 
288 
218 
21 I 
215 
217 
218 
221 
m 
m 
221 
26 
n 
m 
23 
231 
242 
243 
244 
- 

948 
516 

16% 
I 296 
3216 

IZbP76 
7688 
104 
876 
7B8 

4224 
7ps6 

31744 
us0 
796 
5 4  

, 1312 
4Q 

7424 
568 

1M8 

15168 
aer 
5768 
M 
p36 
(88 

624 
684 

5794 

nu 
in6 

1.74 
8.41 
8.83 
1.87 
2 . 3  
1m.m 

6.85 
8.62 
8.69 
8.62 
3.53 
6.2: 
Z.W 
3.53 
8.U 
8.43 
I .a 
8.56 

8.44 
6.18 
8.82 
1.48 

11.5 
2.76 
4.3 
8.68 
8.74 
8.91 
8.65 
8.4E 
7.U 

5.m 

- 

I129 245 
:I38 246 
I131 247 
:I32 Za 
:I31 256 
I134 251 
I15 as 
:I36 265 
:in zn 
1138 24 

I141 m 
1142 m 

:I39 275 
:I48 276 

I143 796 
I144 m 
I16 383 
:I46 315 
:147 323 
:la M 
I149 $52 
I158 M 
:I51 565 
:19 sn 
:I55 4e3 

:I55 424 

I19 442 
:I58 443 
I159 444 

:in 423 

:in MI 

.t-- 

I.& 
1.28 
8.B 

38.91 
5.24 
8.45 
I .95 
8.67 
1.18 
3.21 

15.93 
1 . 5  
1.58 

3.U 
8.43 

8.U 
1.26 
8.84 
8.52 
8.48 
1.86 

8. 48 
2.55 
8.15 
6.75 

52.42 
9.58 
8.84 

8.31 

a . 6  

8.58 

I 
1 
I 
1 

111 
I 
I 
I 
1 
1 
(II 
I 
1 
B 
I 
I 

i 



DFTPP TUNE CHECK REPORT 

Raw D a t a  F i l e :  GE488 
Date:  1 I-Sep-91 
Time: 11:25 

M/E I ON ABUt.IDANCE CRITERIA ABUNDANCE TUNE 

51 30.0 - 60.0% o f  mass 198 31.05 PASS 
0.00( 0.0)l PASS 68 Less than 2.0:: of mass 69 

69 Mass 69 r e l a t i v e  abundance 37.50 PASS 
70 Less then 2.0% of mass 69 0.00c 0.0)1 PASS 
127 40.0 - 60.0% o f  mass 19E 55.65 PASS 

J 
1 
I 
1 

197 Less than 1 %  of  mass 198 0.00 w s s  
198 Base peak,  100% r e l a t i v e  abundance 100.00 PASS 
199 5 - 9% of mass 198 6.05 PASS 

15.93 PASS -75 10 - 30% o f  mass 190 
365 g r e a t e r  than 1% o f  mass 198 1.86 PASS 
441 Present ,  but  l e s s  then mass 443 6.75 PASS 
442 Greater  than 40% of mass 198 dL .42 
443 17 - 23% o f  mass 442 ?.?e( 1 8 . 3 ) 2  PASS 

7 

PASS c-? 

I 



IX. CALIBRATIONS 

B. GAS CHROMATOGRAPHY 



FIELD ANALYSIS DATA SHEETS 

_. Date q - 7 - 7  \ Plant 

Location py\nhy. T h I  
\ '  

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 # 

Gomoonents 
J h l k a s -  

<I 

Run # 

Time 

Time 

lime 

lQ9S7.2 

A x A Factor 

' I $ S X . C ~  

A x A Factor 



O p e r a t o r  
I n s t r u m e n t  

File 
T e m p e r a t u r e  

C o m p o n e n t s  
-"ate 
T i m e  

RRAMCON ENVIRONMENl 
I n s t r u m e n t  1 
XMETZOOA. CHE 
RTEX. TElY 
RTEX. CF'T oe"!:l?/ 199 1 
09:4d: 14 

'AL I 
I 
I 

1 



I 
U 

Opera tor  : REAMCON ENVIEONMENTAL 
I n s t r u m e n t  : I n s t r u m e n t  1 

F i  le : XMETZOOH. CHR 
T e m p e r a t u r e  : BTEX.TEM- 

Component- ,  : BTEX. CFT 
g a t e  : 08/0?/1??1 
iime : 09:42:37 



":- ..,.- ,.-:.:,e:<: 

Operator  : RRAlYCDN ENVIRONMENTAL 

I 
I 



I berator .: 

1 
I 

Instrument : 
File : 

Temperature : 
Components : 

Date : 
T i m e  : 

ERAMCON ENVIRONMENTAL 
Instrument 1 
XmEi7iSr:~b. CHF. 
PTEX. TEM 
STEX. C F T  
I ? s / I : l ? /  1991 
69:  56: 15 

I 
I 



Operator  : RRAMCCN E N V I R O N M E N T A L  
I nst r u n e n t  

F i l e  
Temperature 

C o m p o n e n t =  
D * . t e  - .  
I 1 m e  

I 
I 
I 
I 
1 
I 
1 
m 
I 
1 
c 
I 
I 
1 
s 
t 
I 
I 
a 





. .  

... 

I /' 
MPECTED C O N C F T I O N  

c \ o  I 
' I  

1 L 10 

I 
I Suggested Chromatographic Column: SQ- ,?CC, b,,b~e 3'+ 

Column flow rate: 30 ml/min Head Pressure: mm Hg 
Column temperature: , 

Isothermal 13 'C 
Programmedfrom - 'C to - 'C at - -C/min 

Injection port/sample loop temperature: 
Detector temperature: 'C 
Detector flow rates: Hydrogen ml/min. 
Chart speed: inches/minute 

'C - 
7 3 

Compound data: 

Compound Retention l ime Attenuation 

to 

20 

3 2  

I 

I 
I 
I 
1 
I 
I 



PREPARATION OF STANDARDS'IN T E D M  BAGS AND CALIBRATION CURVE 
I 

Standards Preparation Data: 

Organic: R ~ r x  F 

Bag # or identification 
Dry gas meter calibration factor 
Final meter reading (liters) 
Initial meter reading (liters) 
Metered volume (liters) 
Avg. meter temperature (%) 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (mm Hg) 
Syringe temperature ("q 
Syringe pressure, absolute (mm Hg) 
Volume of gas in syringe (ml) 
Density of liquid organic (g/ml) 
Volume of liquid in syringe (p I) 

GC Operating Conditions: 

.R67 
L 

Sample loop volume (ml) I \ L 
Sample loop temperature ("c) 75 L 2 5 -  
Carrier gas flow rate (ml/min) 2 L L L 3 i L 3 0  
Column temperature: 

Inib'al PCI 15 
Rate &&ge f'c/min) 
Find ("c) 

Organic Peak Identification and 
Calculated Concentrations: 

Injection time (24-hr clock) 
Distance to peak (cm) 
Chart speed (cm/min) 
Organic retention time (min) 
Attenuation factor 
Psak height (rnm) 
Peak area (rnm2) 
Peak area x attenuation factor (I 
Calculated concentration @pm) 

(Equation 18-3 or 18-4) 

nm') 

Plot peak area x attenuation factor against calculated concentration to obtain calibration 
wwe. 



~ 

i 

.. . .. . .  
. .  .. 

PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE I 

Standards Preparation Data: 

Organic: m,EX 
Bag # or identification 
~ r y  gas meter calibration factor 
Final meter reading (liters) 
Initial meter reading (liters) 
Metered volume (liters) 
Avg. meter temperature (QK, 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (mm Hg) 
Syringe temperature (QW 
Syringe pressure, absolute (mm Hg) 
Volume of gas in syringe (mi) 
Density of liquid organic (g/mI) 
Volume of liquid in syringe (p 1) 

GC Operating Condih'ons: 

Sample loop volume (ml) 
Sample loop temperature (Qc) 
Canier gas flow rate (ml/min) 
Column temperature: 

initial (QC) 
Rate change (%/min) 
Final (Qc) 

Organic Peak Identification and 
Calculated Concentrations: 

f lANDARDS 

Mixture 
#2 

Injection time (24-hr dock) 
Distance to peak (an) 

Organic retention time (min) 10495 

Peak area x attenuation factor (mm2) a 

Attenuation factor 
Peak height (mm) 
Peak area (mm2) 

Calculated concentration @pm) 

Chart speed (cm/min) b . 3 w 7 8 g :  - 1  c 

(Equation 18-3 or 184) 

Plot peak area x attenuation factor against calculated concentration to 
m e .  

'I 
8 Mixture 

#3 
r 

.>. 7 . 
" I . .  

. .  ..̂ .. ' . .  . - 

1 
1 

I 
I 

I 
I 

0 
c 
I 
I obtain calibration 





I 
1 
I 

Campan=iit 
.. - ........ 

: I . .  . -. ... .,: 
... , ..... .- .. .- ..... .- . .- ..... ,.,. . . . . .  . . . . . . . .  - - .. '-1. . . . .  - . - -  . .  -_ . -  .... .- . ~.. 

. -. ._ : . . .  
.,.., -- ... . . . . .  . . . .  - ._ . .  .- 

I 
I 
1 



f 
PREPARATION OF STANDARDS IN T E D M  BAGS AND CALIBRATION CURVE 

Standards Preparation Data: 

Organic: STEX 
Baa # or identification 
D i g a s  meter calibration factor 
Final meter reading (liters) 
Initial meter reading (liters) 
Metered volume (liters) 
Avg. meter temperature VK, 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (rnm Hg) 
Syringe temperature ew 
Syringe pressure, absolute (mrn Hg) 
Volume of gas in syringe (m9 
Density of liquid organic @/ml) 
Volume of liquid in syringe (/A 9 

GC Operating Conditions: 

Sample loop volume (ml) 
sample loop temperature (“c) 
Carrier gas flow rate (mi/min) 
Column temperature: 

Rate change (“C/min) 
Initial (%) 

Final (%) 

Organic Peak Identification and 
Calculated Concentrations: 

Injection time (24-hr dock) 
Distance to peak (cm) 
chart speed (cm/rnin) 
Organic retention time (min) 
Attenuation famr 
Peak height (mm) 
Peak area (mm2) 
Peak area x attenuation factor (mm2) 
Calculated concentratiorl (ppm) 

(Equation 18-3 or 184) 

Plot peak area x attenuation factor against calculated concentration to obtain calibration 
CUNe. 



I I 
PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE 

. .  - . .  
flANDARDS 

i -. 

Standards Preparation Data: 

Organic: $TEA 
Bag # or identification 
D{ gas meter calibration factor 
Final meter reading (liters) 
Initial meter reading (liters) 
Metered volume (liers) 
Avg. meter temperature (%l 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (mm Hg) 
Syringe temperature (“w 
Syringe pressure, absolute (mm Hg) 
Volume of gas in syringe (ml) 
Density of liquid organic (g/ml) 
Volume of liquid in syringe 01 r) 

GC Operating Conditions: 

Sample loop volume (ml) 
Sample loop temperature ec)  
Carier gas flow rate (ml/min) 
Column temperature: 

Initial (“c) 
Rate change (%/min) 
Find (“c) 

Organic Peak Identification and 
Calculated Concentrations: 

Injection time (24hr dock) 
Distance to peak (an) 
Chart speed (cmlmin) 
Organic retention time (min) 
Attenuation factor 
Peak height (mm) 
Peak area (mm2) 
peak area x attenuation factor (mrr?) 
Calculated concentration @pm) 

(Equation 18-3 or 18-4) 

Mixture 
#2 

_- -. . 
Mixture 

#3 

.. r - 

1 
I 

I . -  . I 
1 
I 
I 
4 
I 
1 
1 
I 
I 
I 
0 
I 
I 

Plot peak area x attenuation factor against calculated concentration to obtain calibration I 
curve. 

I 



i 
G e r a t o r  : Hfi;ICDN ENVIHONMENTGL C O W .  

Ins!ruiilent : I n s t r u m e n t  1 

T e m p s r a t u r e  : BTEX. TEM 
C o m p o n e n t s  : HTEX. CPT 

0;: 2.5: 42 

I 
F i l e  : 20ANAPA,CHF: 

Date : 08/05/1?9; -.  
l i m e  : 

-_, 
.:--.I: : _ < -  i :.e:::, I 

6 I 
1 
I 
1 
I 
I 
I 

. .. . .:,. e: :::..v 
. .... . . .  



Component 

: I  
! 

! 1. .... : i  LL I .I.. 
. "_- _ . _ _ _  . . . . . .  

I 
I 
I 
1 
I 

I 
I 
0 
I 
I 
I 
I 



I: 
I 
I 
I 
B 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
1 I 

PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE i 

Standards Preparation Data: 

Organic: RTEX 
Bag # or identification 
Dry gas meter calibration factor 
Final meter reading (liers) 
Initial meter reading (liers) 
Metered volume (liiers) 
Avg. meter temperature (OK) 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (mm Hg) 
Syringe temperature (OK) 
Syringe pressure, absolute (mm Hg) 
Volume of gas in syringe (ml) 
Density of liquid organic (g/ml) 
Volume of liquid in syringe (p 9 

GC Operating Conditions: 

Mixture 
#3 

Sample loop volume (ml) I I I 

Sample loop temperature (“C) 15 2 5 - L  
Carrier gas flow rate (ml/min) 

Initial PCI 75 75 75 
-;?D 

Column temperature: 

Rate &&ge ?C/min) 
Final (OC) 

Organic Peak ldehcation and 
Calculated Concentrations: 

Injection time (24-hr dock) 
Distance to peak (m) 
Chart speed (cm/min) 
Organic retention time (min) 
Attenuation factor 
Peak height (mm) 
Peak’ area (mm2) 
Peak area x attenuation factor (n 
Calculated concentration @pm) 

(Equation 18-3 or 18-4) 

rim2) 

Plot peak area x attenuation factor against calculated concentration to obtain calibration 
curve. 



< 

i PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE I 

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

Standards Preparation Data: 

Organic: 
Bag # or identification 
Dry gas meter calibration factor 
Final meter reading (liters) 
Initial meter reading (liiers) 
Metered volume’ (liters) 
Avg. meter temperature (%) 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (rnm Hg) 
Syringe temperature (OK, 

Syringe pressure, absolute (rnm Hg) 
Volume of gas in syringe (mi) 
Density of liquid organic (g/mI) 
Volume of liquid in syringe (p I) 

flANDARDS 

Mixture 
#2 

_- 
L. 

GC Operating Conditions: 

Sample loop volume (mi) I I 
Sample loop temperature Fc)  75 
Carrier gas flow rate (ml/min) 242- 
Column temoerature: 

Initial eC) 
Rate change (%/inin) 
Find (“c) 

Organic Peak Identification and 
Calculated Concentrations: 

Injection time (24-hr dock) 

Chart speed (cm/min) 
Organic retention time (min) 
Attenuation factor 
Peak height (rnm) 
Peak area (mm2) 
Peak area x attenuation factor (mrr?) 
Calculated concentration @pm) 

Distance to peak (an) @ . r n / W Y f h  785 

b3%8/b i?W/ 7.703 

(Equation 18-3 or 184) 

Mixture 
#3 

c ,. ..-. - .  

1 
I 

,. . - . I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i Plot peak area x attenuation factor against calculated concentration to obtain calibration 

CUNB. 

I 
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1 
I 
I 
I 
1 
I 



i 
bpefa to r  : RAMCON ENVIRONMENTAL C O W .  

I n s L r u m e n t  : Instrument 1 - File : 1C:ENAF'A.CHR 
i e m p e r a r u r e  : H E X - T E M  
Componen t s  : BTEX. CF'T 

I I m p  : i x :  1 1  :37 
Date : 08/:>5/iS?1 - .  

..... .s 

:I 

.! 

: c :  :.. 
a _ _ . < -  i 

L .. - .  . - :i : .._. . . .  -_ -_  .... 
.. A , . . . ,  ~ .... . . . .  . . .  

..' - 

., 
l i  

., .: ~ ,l .. 
I .-- 1 .  - 

;,/ :- ._ , .. -. _.. 

'I 
1 
I 
I 
I 
I 
I 
1 
I 
t 
I 
1 
I 
I 
i 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
IC 
I 
m 
I 
I 
I 
I 
I 
1 
1 
I 
I 

IX. CAUBFtATlONS 

C. INSTRUMENTAL 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
l 
I 

. .. .... - .  . .  . . . .  . .  
. -  . 

. . .  . ,. .- ,. - .  ..>. . ' ..:. 

:. . .  . 
I' ' '  :' 

System Bias Reponse: . Analyzer Responselnitfal Bias = = 5% Span 
F d  Blas - lnittal Btas 2 3% SF 

. .. . .  

. . .. 
, . . . . . . , .. . 

.. . 

. .. > .  



- 
Gas Type Actual Analyzer Gas Type Actual Analyzer 

Concentration Response Concentration Response 

02-Zero . 0 0 .o C0,-Zero 0 .  e 0 .c) 

0,-High Z G ,  7 2 0 . 5  CO,-HIgh 17. 1: ,P- / 

~ 0,-Mid ,o. 0 4. f- C0,-Mid ,d. 0 4. 

Gas Type 

Zero 

co,/o, 

-I 
I 
I 
1 
I 
1 
1 
0 
I 
I 
I 
I 
I 

Initial Bias Final Bias Oriit 
Response Response 

6 0 . 0  0 . 0  c . 0  8.0 0.0 
q. 5- 5 .b 4 .  r q.F 6.0 0.0 

I: 
m 
I 
I 
I 
I 
- 

Gas Type Initial Bias FiMJ Bias Orin 
Response Response 

G .U 0.0 0 . 0  0 . 0  0.0 Zero 0,o 

~ q / o ,  $. < 4.  3- $7. T 7 . F  6.0 0 .O - 

Gas Type 

Zero 

q / o ,  

ln i t i i  Bias Final Bias Ofift 

G .c) 0 . 0  - " . I  6.0 o * I  0.0 
RespoWI Response 

55- 9.r 4. K G. ti 0 .o 0.0 

Gas Type 

Zero 

lnitkl Bias Final Bias Drift 
Response Response 

0 . 0  0 . 1  0 . I  0. I - 0 - /  d -0 



1 

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

I ,  

Gas Type Actual Concentration h y z e r  Response 

CO-Zero 0 3 - .. 
CO-Hlgh qra 

CO-Mkl x5F c //.r 
CO-Low S Z T  3/3.F- 

. .  . .  

INSTRUMENTAL ANALYSIS CALIBRATION DATA 

CARBON MONOXIDE 

. : ::,:.. ,-.:;.: 
..:..'?U- ':. <- . ' 

. 
. . . . . . . . .  

~ '. . :. ... . . . . . . . . .  . .  

l 0 J L  

. . . . .  .... : i .. 
. . . . . .  



INSTRUMENTAL ANALYSIS CALIBRATION DATA 

Gas Type 

_. DILUENT NO, MONITORS 

Plant & # / A  k/#C Location nr Q&- 72 

Date z-f -  f /  Operator 

Initial Calibration (Accuracy: 2 2% Span) 

/ 

Actual Analyzer 
Concentration Response 

Gas Type 

11 NO,-Zero I . o 

Initial Bias Final Bias Drift 

System Bias Reponse: Analyzer Responselnitial Bias = 2 5% Span 
Final Bas - Initial Bias = 4 3% Span 

Gas Type 

Zero 

NO, 

Final Bias D r i i  I n t i  Bas 
Response Response 

c. L 0 .  6 0. L) 

5-Pf. 3 T'VY.  2 CAI  

Response Response 

Zero G. / G. Z 

Gas Type 

Zero 

lnitii Bias Final Bas Drift 
Response Response 

0.6 G. 7 0.1 

z 

Gas Type Initial Bias Final Bias Drift 
Response Response 

0.7 -0 .  I *  I Zero 

NO, ,V$/ 5-Tf r 6% 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
1 
P 
I 
I 
I 



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

- 

. .  ._ 
. . . . . . .  . . . . .  . . . . .  

. , .  
. .  

. .  . ,  . .  

INSlRUMENTAL ANALYSIS. CAUBRA?ON DATA . . .  

- -..- - . --TOTAL HYDROCAPeO!'JS.- . ......... 
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IX. CALIBRATIONS 

D. METHOD 5 SAMPLING EQUIPMENT 
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Name: 
Title: President 

M;. G. Sumner BU&, 111 

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 Duties: 

Mr. Buck will be responsible for the overall supervision of the project. He 
provided supervision for the project preparation, testing schedules for each team 
on-site, and overall organization between the testing crews and facility. 



Qualifications: 

Mr. Sewell is the director of our instrumental analysis branch of air emissions 
testing. He is a graduate of Christian Brothers Universrty in Memphis, Tennessee 
where he obtained a bachelor of science degree in Chemical Engineering. He has 
personally conducted and supervised air emissions testing of boilers, incinerators, 
refineries, etc. utilizing state of the art continuous instrumentation and gas 
chromatography. He is learned in all US EPA methods with expertise in 
instrumental techniques for conducting compliance tests and Performance 
Specifications for CEMS certifications. 

Proiect Duties: 

Mr. Sewell provided project leadership for all test procedures conducted at the 
facility. He is the Quality Assurance/QuaMy Control Coordinator and will provided 
guidance in QA/QC to each team leader with regard .to individual responsibilities 
on site for all testing procedures. He acted as a secondary contact person for 
RAMCON Environmental Corporation. 
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m: Mr. ken ARmendinger 
m: FW Supervisor 

Qualifications: 

Mr. Allmendinger is currently our Field Supervisor. He provides leadership to other 
Team Leaders when projects require multiple teams on site as well as coordinating 
with plant personnel. He has been employed with RAMCON Environmental 
Corporation for over six years. During that time he has personally conducted over 
500 air emission tests. He has extensive training in conducting both isokinetic and 
instrumental US EPA Reference Methods. He has a current V.E. certifcation to 
conduct Method 9 for opacrty. He has attended several equipment manufacturers 
schools for further knowledge of the processes he is testing. 

Proiect Duties: 

Mr. kllmendinger provided project leadership at the facil'i. He provided on-site 
organization for each Team Leader as to his crews responsibilities as well as 
providing coordination of testing time periods with the plant personnel. 



- 
Name: Mr. Ray Jenkins 
p&: Team Leader - Instrumental 

Qualifications: 

Mr. Jenkins is the Team Leader for our gas chromatography sampling team. He 
is a graduate of Memphis State University where he obtained a bachelor of science 
degree with a major emphasis in chemistry. He also serves as a laboratory 
technician for various specialized analysis procedures conducted in our laboratory. 
He has experience in conducting the full scope of isokinetic test methods, however 
he specializes in portable gas chromatography instrumentation methodology. He 
currently is certified to conduct Method 9 for opacity. 

Proiect Duties: 

Mr. Jenkins served as the Team Leader for the testing procedures. He was 
responsible for conducting the calibration and operation of the gas chromatograph. 
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m: Mr. Bill Lockett 
m: Team Leader 

Qualifications: 

Mr. Lockett has been employed by FIAMCON Environmental Corp. for three years. 
He has recently completed Team Leader training in isokinetic and proportional test 
methods. He currently is certified in conducting 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, however he has recently been 
upgraded to Team Leader. 

Proiect Duties: 

Mr. Lockett 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. 
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Name: Mr. Paul Taverna 
Ti&: Assistant Laboratory Techniaan 

Qualifications: 

Mr. Taverna is currently serving as Assistant Laboratory Technician. He is 
proficient in conducting many analysis procedures such as front and back-half 
particulate analysis, titrations, extractions, etc. He is currently a senior at Memphis 
State University and is majoring in Biomedical Engineering with a minor in 
Chemistry. 

Proiect Duties: 

Mr. Taverna assists Bruce Shrader in conducting the laboratory analysis on the 
particulate samples. He is responsible for tare weighing the filters, performing the 
final weighing of the prepared samples and recording the analysis data in the 
laboratory record books. 
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