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CERTIFICATION 

We do hereby certify 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 

l&a I,, 
Wrn. M e p h  Sewell, II Dah I 
Chemical Engineer 
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I. INlRODUCTION 

On September 3 and 4 and October 1, 1991, personnel from RAMCON 

Environmental Corporation conducted source emissions determinations at Lehman 

Roberts Asphalt 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. 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, carbon dioxide, total volatile organics, sulfur 

dioxide, carbon monoxide, and nitrogen oxides. 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 rates were determined 

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

These determinations were conducted in conjunction with each of the isokinetic 

testing procedures. 

Where possible, the testing was conducted simultaneously. This provides 

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

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

for a one hour duration. 

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

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

Mr. Tim Huey, Laboratory Technician of RAMCON Environmental Corporation, was 

responsible for the particulate laboratory analysis including taring the beakers and 

filters and recording final data in the laboratory record books. Custody of the 

particulate samples were limited to Mr. Huey and Mr. Crook. Triangle Laboratories, 



Inc. of Durham, North Carolina conducted the PAH analysis. American lnterplex of 

Little Rock, Arkansas conducted the formaldehyde analysis. 

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, Charles Crook; responsible for 

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

conducting the formaldehyde testing. 

II. TEST RESULTS 

Tables I - VI summarize the test results. Tables I & II 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. 



TABLE I' 
INSTRUMENTAL TEST SUM MARY 

GASEOUS CONCENTRATIONS 

THC. pDmd S02. Dpmd C02. %d GO. Dpmd 02. %d NOX. DDmd 

1 231.3 1.6 7.7 > 1,000.0 7.3 45.6 

2 252.1 2.3 7.1 > 1,000.0 7.9 37.6 

3 335.0 2.0 7.1 > 1,000.0 7.9 39.3 

Avg. 272.8 1.98 7.30 > 1,000.0 7.7 40.8 

TABLE II 
EMISSIONS SUMMARY 

LBS/HR 

THC 
Run as methane so2 - co NOx 

1 12.05 0.33 > 91.01 6.82 

2 14.77 0.54 >102.33 6.32 

3 20.36 0.49 >106.15 6.85 

Avg . 15.73 0.45 > 99.83 6.66 



TABLE 111 
PARTICULATE TEST SUMMARY 

CONCENTRATION 

Particulate Particulate CPM* CPM 
- Run GrIDSCF g/DSCM grlDSCF g/DSCM 

1 0.0067 0.0154 0.0024 0.0055 r 2 0.0142 0.0326 0.0021 0.0048 

3 0.0133 0.0305 0.0013 0.0030 

Avg . 0.01 14 0.0262 0.0019 0.0044 

I 

*CPM = Condensible Particulate Matter II 
I 
P 
P 
I 
If 
1 
a 
I 
I 
c 

PARTICULATE EMISSIONS SUMMARY 

Particulate CPM 
LbsIHr Lbs/Hr 

1 1.37 0.49 

2 2.72 0.40 

3 2.66 0.26 

Avg . 2.25 0.38 



TABLE IV 
METHANE & BTW TEST SUMMARY 

PPM CONCENTRATIONS 

Methane Benzene Toluene Ethvl Benzene Xvlene(sj 

1 11.25 *BDL BDL BDL BDL 

2 11.28 0.28 BDL BDL BDL 

3 37.85 0.69 BDL BDL BDL 

Avg. 20.13 0.32 BDL BDL BDL 

*Below Detection Limit 

TABLE V 
PAH TEST SUMMARY 

Concentration Emissions 
GrIDSCF LbsIHr 

1 0.000272 0.049 

2 0.000245 0.049 

3 0.000273 0.057 

Avg . 0.000263 0.052 

TABLE VI 
FORMALDEHYDE TEST SUMMARY 

Concentration Emissions 
Gr/DSCF LbsIHr 

1 0.0029 0.62 

2 0.0034 0.71 

3 0.0003 0.06 

Avg. 0.0022 0.46 
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111. SAMPLING & ANALYTICAL PROCEDURES 

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 mi of deionized water was placed in 

the first two impingers. The third impinger was initially empty and the fourth 

impinger contained a pre-weighed amount of silica gel for complete moisture 

removal. 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. Samolinq - 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. 
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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. 

6. Determination of Sulfur Dioxide Emissions From Stationary 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 quality control and 

quality 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. Samding - 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. 
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All samples injected to the instruments are removed from the stack and 

delivered to the instruments via a heated probe and sample line. This 

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

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(s) did not occur during the test 

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

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

C. Determination of Nitrooen Oxides Emissions From Stationary Sources 

llnstrumental 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 ppm. Multiple full-scale ranges are available for 

operation. A 250, 1000, 2500, and 10,000 ppm full-scale may be selected 
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according to the concentrations of NO, present in the gas steam. The 

concentrations encountered at the Lehman Roberts hot mix facility were such 

that the 250 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. Samplinq - 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/volurnetric 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 
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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. 

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

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

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

and mid level calibration standards. 

2. Samoling - 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, 

identify, and quantify 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 
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from the GC with known concentration standards. As required by EPA, three 

(3) standards-of known concentration were used in creating the calibration 

curves. The concentrations of the standards bracketed the expected 

concentration of pollutant at the source level. 

A field calibration check was performed prior to introducing any sample into 

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

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

must agree within 5% of the previously determined response. 

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

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

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

it was injected to the instrument for analysis. 

Three test runs were pefformed 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 

/Instrumental Analvzer Procedure) - US EPA Method 25A: 

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

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

nitrogen. These gas standards are prepared using partial 

pressure/volumetric and gravimetric methods. 

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

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

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

included in the test report. 

The instrument utilizes an flame ionization detector. The minimum detection 

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

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

concentration is employed in conjunction with the high and mid range 

standards. 

2. Sampling - 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 

Oraanic Compounds bv Gas Chromatoaraphv/Mass Spectrometry (GC/MSk 

CaDillarv Column Techniaue 

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

cleaned with hot soapy water and dried prior to each test series. All residue 

silicon grease was removed from glassware upstream of the absorbent 

module. A glass fiber filter was used that has been properly labeled. 

The absorbent traps was packed by the analytical laboratory that conducted 

the final analysis. The impinger system was assembled using 100 ml of D.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. 
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2. SamDlinq - The probe and sample box was heated to an approximate 

temperature af 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. 

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. 
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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 Forrnaldehvde": 

This sampling procedure is similar to the operational procedures found in 

Reference Method 5. Described in this section are the differences set forth 

from Method 5 to ensure that the integrity of the formaldehyde sample is 

maintained. 

Prior to any sampling, all glassware 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. 
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The analysis of the formaldehyde samples were conducted according to the 

procedures wtlined in Method 831 5. 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 37.0" x 54.0 with an equivalent diameter of 43.9". 

Six sampling ports were placed 39" down (0.9 diameters upstream) from the 

top of the stack and 357" up (8.1 diameters downstream) from the last flow 

disturbance. The ports were evenly spaced on 9 .0  centers. The two outside 

ports are 4.5" 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. 

1 
i 

39 " 

i 
3-7 

357" 

0 0 0 0 0 0  
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IV. THE SOURCE 

Lehman Roberts employs an Standard Havens drum mix asphalt plant which is 
used to manufacture hot mix asphalt for road pavement. The process consists of 
blending prescribed portions of cold feed materials (sand, gravel, screenings, 
chips, etc.) uniformly and adding sufficient hot asphalt oil to bind the mixture 
together. After the hot asphalt mix is manufactured at the plant, it is transported 
to the location where it is to be applied. The hot asphalt mix is spread evenly over 
the surface with a paver then compacted with a heavy roller to produce the final 
product. 

The following is a general description of the plant's manufacturing process: The 
cold feed materials (aggregate) are dumped into separate bins which in turn feed 
a common continuous conveyor. The aggregate is dispensed from the bins in 
accordance with the desired formulation onto the cold feed system conveyor, to 
an inclined weigh conveyor, then to a rotating drum for continuous mixing and 
drying at approximately 300'F. When recycled asphalt mix is used, it is added 
halfway down the drum through a separate conveyor. The required amount of hot 
asphalt oil is then injected onto and mixed into the dried aggregate. The now 
newly formed hot asphalt mix is pulled to the top of a storage silo by a conveyor. 
The hot asphalt mix is then discharged from the storage silo through a slide gate 
into waiting dump trucks which transports the material to a final destination for 
spreading. The rated capacity of the plant will vary with each aggregate mix and 
moisture content with a 5% surface moisture removal. 

The drum mixer uses a burner fired with fuel to heat air to dry the aggregate, and 
the motion of the rotating drum to blend the aggregate. The air is drawn into the 
system via an exhaust fan. After passing through the gas burner and the mixing 
drum, the air passes through a baghouse. The exhaust gasses are drawn through 
the baghouse and discharged to the atmosphere through the stack. The design 
pressure drop across the tube sheet is 2-6 inches of water. The particulate matter, 
which is removed by the baghouse, is reinjected into the drum mixer. 
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* ' . F e e d e r  .# 6 -36.0 Mix  % , 2.6 M o i s t  % Mix Temp S e t  3 3  D e g  *, 
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.* . F e e d e i -  #, 6 . 36 .  VI Mix ,i'. 

* Feeder -  # 7 28.4 Mix % 4.9 Moist  % . ,  ' .  

. . . . . . . . .  .., . .  :: . . .  
R . R . P .  ; - .  14. 2 Mix % ' 7. 

A.  c. 5 . 3  Mix  % 

. .  

. . .  
------ * 

* T o t a l  llL71n.O % ' , R d ' d i t i v e "  0 . 0 - 0 . M i x  '%  . : . '* ; 
* ' <:. 

. . .  . .  ..I . . . .  . f :  

c:: 

* 
* , , .  . .  . * . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ."  
. .  

. .  
. .  . ,  

. .  . . .  

, 

09-04-91 12:05:53 F e e d e r  M R X  TPH C a l i b r - a t i o n  Errol- ( -  

. . . . .  . . . .  . .  .: . . .  ' c :  
..... .... ...... . . .  . .  > . . . . . . . . . . .  

. .  . .  
. .  i.; :' :.: ..% . .  . , ~  . . 



........... * ' :Rvei .age Rctiual  pi.^. ' , '  5 . 2 8  % '' A / H  Diff. ' F ' r - e ~ s s  : .  4.6 ' . . : Incc ie s ; - . *  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  : .< .  I : i . . . :  . .  

. .  . .  t 
. .  

. .  * 
* i .  ., , 

. .  * ' i . ' "  

* F e e d e r  
* Feeder-  
* F e e d e r  
* Feeder -  
* Feeder-  
* F e e d e r  
* Feeder -  

+ R.R.4. 

* Flic. 

* 

* 
. . .  . .  * 

* . . : . . .  . . . . .  
. >  ./ * 

* '.. 

# 1 9 . 5 . M i x  % 
# 2 0 .0  M i x  % 
# 3 6 . 6  M i x  X 
# 4 0 .0  Mix % 
# 5 0 . 0  Mix  % 
k h ' 3 6 . 0  M i x  % 
# 7 2 8 . 4  Mix  % 

1 4 . 2  Mix  X 

. .  " . 3 . 4  M o i s t  
~ , .  : . Z . 5 .  M o i s t  

15.7 M o i s t  
1 3 . 7  M o i s t  

' .2 .7 M o i s t  
.. 2 . 6  b l o i s t  

4 . 9  M o i s t  

:: , 7 . 5  M o i s t  
. . . .  

. I  : 
I .  

. . . . . . . .  . .  
:.. , ..,.,. 

. . . . . . . . .  
: 

. .  . . .  . .  

X Fl.C. . On T i m e  245 Sec : *  
Off T i m e  ?00 Sec  .* 

. .  * 
X . R . C .  

* 
% 
% 
% , . .  .. ' ,  * 
% Mix Temp S e t  320 D e g  * 

, '  * X 
'* 

. . .  

. . . .  

. , .  

. *  
* % 4:0 R. c. % . . . . . . .  ;: .: 

. .  
7 .  . . . .  . .  * . .  

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

- . .  
. . .  . .  

::.: : 
. .  

. .  
. . .  * 

* 
* 

. .  . .  
F l d d i t i v e  . . ' 0 . 0 0 ' M i x  Z . .  

. .  * ' . T o t a l  100.0 % ' . '  . 

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

+ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  

. .  
. .  

. .  
. .  

. .  
. .  

. .  
. .  

. . .  . .  . .  

09-@4-91 12: 19:4h F e e d e r  MRX TPH C a l i b r a t i o n  Er-ror- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* 

.' . '  ' ' ' 
.. 

., . . .  . ,  
. .  

* 
* . . Lehman - ,  R o b e r t s  . . .  

. (  
. . . . .  

. : .  . . .~ , .. 12:20:i2 '_:' ' *  . .  * .  . - 
* 

. . . . . .  . . ,  . . . . .  

* 
* . .~ . .  

. .  *~*************** 
" .  



. . . .  t 

*******************%****** . . .  . . . .  
I . . . . . .  . .  

i 'ng  biix #.si 
I?' . .:.,'. ~ 

* 
. .  . .  * : ,~ . . - . .  Name : 4 

.,. D e s c r i p t i o n  : 41 1- 
. . .  

* 
* ---_---_---_------ 

. .  * ' F e e d e r  # , 1  '. 9.5 Mix % .' 

* Feeder -  # Z ' ,  '0.0 Mix % . 2 .5  
* F e e d e r  # 3 ' '  6 . 6  Mix % 1 5 . 7  
* Feeder '  # 4 . 0.0 Mix % 1 
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.' * #.., Stack' : . T e m p e r ' a t u r e  ' .  ,:247 Deg. . . .  * 1. (;~: 

3 . 6  I n c h e s  * c. 

* (': 

* <: 

* . . . .  FI. c. T e m p e r a t u r e  3QO Deg. R r i r n e r  P o s i t i o n  50 % * 
1 * :.. D a m p e r  P o s i t i o n  61 % * , .  . . .  . .  

R / H  PLilse T i m e  30 S e c o n d s  * 

e 
!f 
i * . . ,  

1. . *  

* ':.:. 
* . ' I n s t a n t  F I c t u a 1  Q.C. 5.s1 % N e g a t i v e  P r e s s  8.1O I n c h e s  * ; 
* , R v e r a g e  Q c t u a l  R.C. 5.28 % R / H  D i f f .  P r e s s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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* R u n n i n g  Mix # 51 

Name : 411-E * 
D e s c r i p t i o n  : 411-E/W RAP FIC IN RFIF' 3.5% * 

* 
----_______________-____________________--------------- ; c  ' * 

* F e e d e r  # 1 .  9 . 5  Mix % 3.4 M o i s t  % R.C. On T i m e  245 See * . .  

O f f  T i m e  2 Q O  Sec * 
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. c: 
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, .  "' ' *  '. ' . D e s c r i p t i o n  : 411-E/W RRF' RC"IN . . . . . . . . .  'RRF' 3.5% . . . . .  . .  

Name : 411-E . * '  ' 

* 
__________________-_____________________--------------- * '.., 

. .  * 
On T i m e  - 2 4 5  Sec * * F e e d e r  # 1 9 . 5  Mix X 3 . 4  M o i s t ' %  . ' , R . C .  

* ' F e e d e r  # 2 0 . m  M i x  % 2.5 M o i s t  % R . C .  O f f  T i m e  280 Sec * 
* F e e d e r  # 3 6.6 Mix % 15.7 M o i s t  % * 
* F e e d e r -  # 4 0 . m  Mix % 13.7 M o i s t  % 
* F e e d e r  # 5 8.0 Mix % 5.7 M o i s t  % * 
* F e e d e r -  # 6 36.0 Mix % 2.6 M o i s t  ic ' Mix Temp S e t  328 Des * 
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* . c  
'(. * F e e d e r  

- 
. . .  .* ' c. 4.9 M o i s t  % 
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* R.R.P. 
. . ~. 

. . . .  ,. . .  
, 

* 
* 

. . . .  .' . . *  
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* R u n n i n g  Mix # 51 
* . .  Name : 411-E 
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* F e e d e r  # 1 9 . 5  M i x  X 3 . 4  M o i s t  X R.C. : On T i m e  ' 245.'Sec '* 
* F e e d e r  # 2 0.0 M i x  X 2.5 M o i s t  X R.C. O f f  T i m e  200 Sec * 

F e e d e r  # 3 6.6 Mix X 15.7 M o i s t  X 
. .  * * F e e d e r  # 4 0.0 M i x  % . 13.7 M o i s t  % 

* F e e d e r  # 5 .QI.0 Mix , X  2.7 M o i s t  X 
320 Deg * X F e e d e r  # 6 36.0 Mix X 2 . 6  M o i s t  X . M i x  Temp S e t  

* F e e d e r  # 7 28.4 Mix X 4.9  M o i s t  % : . * 
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', * ;(Y; . .  ____________________----------------------------------- 
. .  * * F e e d e r  # 1 9.5 Mix' . . % , . . , , : 3 . 4  . . M o i s t  :% . R.C. . . . .  On T i m e  ".245, SeC * ' .  
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* - .  . F e e d e r  # 4 L3.b Mix % * .  ,':13.7 M 
* F e e d e t -  # 5 0.0 M i x , % : ' :  :.'2.7, Mois 
.* F e e d e r  # 6 36 .0  M i x  ' %  ..'. ': 2.6 M o i s  
* F e e d e r -  # 7 28.4 Mix % . ' 4.9 M o i s t  , %  ..! 
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* F e e d e r - ' #  2 8 . O  M i x  X .'; 2 . 5  M o i s t  X : R.,C.' . . Off T i m e  2@@ S e c  * 
*. * F e e d e r  # 3 6. ,6  M i k ' %  ' .15.7 M o i s t  X " :  

* F e e d e r  # 5 ''I '8. 8 Mix % 72.~7 M o i s t  X ' ". 
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. , .  . *, P r o d u c t  i o n  ' , 356 ' . " ' T o n s  P e r  H o u r  1644 T o n s  * 
285 . T o n s  Pe.,' H o u r  1269.9 . T o n s  * 

18.; T o n s  Per-  our , * ' f.' 

'' ' *  ' ' c: 
* 

. . .  
: * ' :  

74.37 T o n s  .. o n s  P e r  H o u r  

o n s  F'er  H o u r  

on5 F'er  H o u r  3Um. ~  tons , ' ,  ' .. . . .  

. .  
. . .  

: * ;  ." 

. .  . .. 
. , .  . .. .. . ~. 

. ... . .  . .. . 

..  . . *  . .  . .  

bs P e r  Hout- . .  . .  . *. 
Rgg. C o m p o s i t e  b l o i s t c i r e  4.6 % * (: 

* 
' . . .  . .. 

'.. . * , 

308 Den. S l i n n .  F ' o s i t i o n  42 X .. * - 
ti:.; . * a. c. . T e  m p e r a t  ur-e .3Q1 De 9. Burner .  F ' o s i t i o n  57 X ' . . . . *  c.  

* . ., . Damper- F ' o s i t i o n  66 X * '  . . .  * S t a c k  ' - . ' . T e m p e r a t u r e  261 Dpg. ~~ * ' .  

B / H  P u i s e  T i m e  zm S e c o n d s  * ( ! * 
1. - 
i(' * Ik,t Rctua l  FI.c. 5. 19 % N e g a t i v e  P r e s s  0.13  I n c h e s  * 

* .  F l v e r a g e  R c t u a l  R.C.  5.29 7: R / H  D i f f .  P r e s s  4.2  I n c h e s  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. 

. .  N a m e  : 411-E * c  
* * 

R u n n i n g  M i x  # 51 * 
:. D e s c r i p t i o n  : 411-E/W RFlP RC I N  RRF' 3.5% * 

. .  * 
* 

t' * , '  
t: 

* ~ . j  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~  
_ . .  c * . F e e d e r - . # . l  ..9.5 M i . %  X 3 . 4  M o i s t  % R.C.  - .  .On T i m e  245 Sec * . c. 

.* . F e e d e r . #  2 ' . , Q . @  Mix X 2.5 M o i s t  % . R.C.  . O f f  T i m e  200 Sec * 
. .  * 

It * 
. .  1 

. .  . . * 1 F e e d e r . #  3.:. 6 . 6 ' M i x  X 15.7 M o i s t  X 
. . * F e e d e r " # ' 4  '.D.0 Mix X 13.7 M o i s t  X ' *  c - .  

. . ,.. :. * , . ; .~ 
' .*., F e e d e r  .# 5 .  ' O . Q  Mix X 2.7 M o i s t  % . . .  



,.' R a t e  . U n i t s  . , 

358 T o n s  F'er- .Hour 
, '  * R g g r - e g a t  e 

* T o t a l  R.C. 

2.1 Ton's  Pet- Hour-  

* R.R.F'. , . 

* I n s t a n t  Rctual R . C .  5.22 % N e g a t i v e  F ' r e s s  0.13 I n c h e s  * : c> 
* R v e r a g e  R c t u a l  R .C .  5.27 % R/H D i f f .  P r e s s  4.2 I n c h e s  .,.+,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* R u n n i n g  Mix # 51 
* N a m e  : 411-E 

. ' . .. , "..:,* . c'.. 

* D e s c r - i p t i o n  : 411-E/W RRF' RC I N  RRP 3.5% . .  ; *  c': 
. . , . :  . .  . .  . .  . .  . .  

2 
. .  . * 

, . . : * ' .  . . .  . .  

. .... . : .  .: * . .  r ; '  

i * .' 

* ----_____-_-_-_____------------------------------------ 
* F e e d e t -  # 1 9.5 Mix % 3.4 M o i s t  % R.C.  On T i m e  245 See * 
* F e e d e t -  # 2 W.0 Mix % 2.5 M o i s t  % R . C .  O f f  T i m e  200 Sec * 
* F e e d e t -  # 3 6 . 6  Mix % 15.7 M o i s t  % 
* F e e d e t -  # 4 0.0 Mix % 13.7 M o i s t  % * 
* F e e d e r  # 5 0.0  Mix % 2.7 M o i s t  % 
* F e e d e r -  # 6 36.0 Mix  X 2.6 M o i s t  .% . Mi.x Temp Set  ,520 Deg . * 

* 

, ....* . . 
* R.C.' . 
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c Name : ,411-E ..:,... : . . - ;  
D e s c r i p t i o n  : 411-E/W :Re 

. . , .  . . . . . . .  . .  

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

Feeder '  # 4 0.0  M i x , %  1 3 . 7 .  m o i s t  % ~ 

F e e d e r  # . 5 .  0.0 Mix .% ...; ~ 2.7 ,M, 
F e e d e r #  6 36.0 M i x , ' ; %  
Feeder -  ' #  7 28. 4 Mi,x '  %, .. . .  . . .  . . . . .  

. ,  :,. 
. :  

R. e.  P, .: ,.:... :,, .. 1 

FI. c. 

- - - - - - . 

... . . .  . . . . . .  . _ ~  . .  
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T o t a l  100 .0 '  % '  1 
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..... 
. .  

. .  . .  
.... . . . . .  . . .  . . . . .  .. ~: , e:.. . . . . .  

. ,  . .  
..! ::. > 

. . , . 3 .  . . .  : .. 
..... 

. .  . .  
. .  

. .  
. . .  ; . . :  

( .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * (c:. 
* Lehman - Robe;-ts 
x v19-03-9 1 1 4 :  32: 55 

* t;: + P l a n t  s t a t u s  kepor- t '  

R a t e  U n i t s ' '  / . . : : ' . . : . ; . . . . . .Total  : , U n i t s  . . . .  ..'.:.. . . . . .  * . .e:, 
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; 'Fe'eder.' # 2 
. , F e e d e r  # 3 
' - F e e d e r -  # 4 
' F e e d e r  # 5 

, ' F e e d e r  # 6 
F e e d e r  # 7 

* 
* R.R.P.  ' .  * :; . . . . . .  

, .  . 
. .  .':.a. 13 M i x  % 

. .  ; .  6. h Mix .% 
-o.'o M i x  X '  

O . a  M i x  % 
36.0' M i x  ,,x 
20.4  Mix % . . . . .  

1 4 . 2  M i x  % 

,2. 
15. 
.13. 

:C. ',:. Off .Time 
. . . .  i . . . . . . . . .  

. .  

2.7 M o i s t  % 

4 . 9  M o i s t  . %  

7.5  M o i s t  % '..: 4.0  R.C. % 

. .  . .  . . . . . .  . .  
. . . .  
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5.3 Mix X . . .  . . .  . ' .. : . .  . .  . .  . .  
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I..,. . _-_--_ 
* 
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* '  ' - T o t a i  I :. l a@.@ x . ' i ' . ' R d d i t i v e  0.12113 M i x  % 
.: 

. , . ,  
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. . . .  .* 
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3212 Deg * 
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* .  

Lehman  - R a b e r t s  * 
09-123-9 1 . .  14 :42.: 55 * * :': 

* P l a n t  S ta tus  Repor- t  
* ' '' * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* R a t e  U n i t s  T o t a l  U n i t s  * 
* P r o d u c t i o n  377 T o n s  P e r  H o u r  2433 Tons * 
* R g g v e g a t e  301 Tons P e r  H o u r  1876.1 T o n s  * 
* T o t a l  R.C.  32. 1 Tons Pet- H o u r  * 
* V i r g i n  R.C.  : 17.8 T o n s  F ' e r  H o n r  109.80 T o n s  * 

R.0.F'. R.C.  2.3 T o n s  .Per- H o u r  * 

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

* 

* * __-________________________________________-----__-_- 

* . .  * 
* 
* . : .... ... . . .  . .  . . . . .  

. , .  
. .  . .  . .  

, . .- . , .. * 
* R:R. P. 56 .,: T o n s  Pe t -  Hour- ' ..::.,: .. ' - '4 '46. 6 . T o n s  . .  

. . .  * . . . . .  . . .  . ,  , .  . .  . . .  . . . . . .  . . . . .  * . I  . . .  
. .  

. . . . . . . .  . . . . . .  . .  ,z ..: . .  
* . ' ,  . . 
* 

. .  
. . .  . .  , : .  . .  

"~ . .  0 ' e r  H o u r  '.'.. . ' . . .  
... .: c o m p o s i t e '  M o i s t u r e  .. * A d d  * A '  . :  

. .  

c' 

c' 
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. . .  ' *  . .  . .  
' .* . :  , . .  . . .  

. . . .  * .  . .  
... . . . . . .  Lehman  - '  R o b e r - t s  .. cy.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 
. . . .  .. . .  , .  , ..* p 

7.c; * . . .  14:52:56', . * . .  . . . . .  
. . .  * 

* 
. .  , . '  89-03-9 1 . .  

., F ' l a n t .  S t a t u s  R e p o r t  . .  . .  & . ' ; *  
* 
* Rate  U n i t s  T o t a l  U n i t s  * 

* * ________________________________________------------- 
* F ' r o d u c t  i o n  381 T o n s  
* A g g r e g a t e  3@7 T o n s  
* T o t a l  R.C. 20.0 T o n s  
* V i r g i n  R.C. 17.8 T o n s  

I c 
* 

. .  * R . R . P .  R.C. 2.2 T o n s  . . . . .  . . .  . .  
. . . . .  (,':;. . :: .,. , * : 

P e r  H O U F  2498 T o n s  * c. 

* . c .  
F'er. Hour 1926.4 T o n s  * 
P e r  H O U V -  
P e r  H o u r  , , '112.76 T o n s  

* 
. . . .  . . .  ' * . ,  ...., . ..:... > . .  . . .  

P e r  Hour- ........ . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  . . . . .  
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~, . . . . . . . .  Lehman  '- R o b e r t s '  . .: . . * .  
. .  

. . . .  . .  j . :  , . . .  15:2'2:56.,' !'. ::* 

. . . . .  >!.,:'. ,:. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, ; ' . : *  *. R a t e . : '  ' U n i t s '  

* 
* .  
* 
* 

. . .  
. . , . .  

09-83-9 1 .>, . ,  . 
. . .  ,. P l a n t  Status R e p o r t '  ' . " . ,  .. ,. . * . . ,', 

, / . ,  . . .  
,' , . .  

, .  , ,  
. .  

. .  
. U n i t s  

. . .  * 
,. . , 

' T o t a l  
. . .  * 

* P t - o d u c t  i o n  L : '  . .Tons F ' e r  Ho-iur , '2694 T o n s  . . . . . . .  * .. , .  .. 
L .  

Z7" 

* R g g r e g a t e  298 . T o n s  per-  Hour. 
* T o t a l  R.C. 19.7 T o n s  P e r  H o u r  
* V i r g i n  R.C. 

* R. R.'P., ' : R. C. 2. 2 T o n s .  Pe.r H o u r  

. . .  . *  
* 
* 
* 

. . .  , *  

. . .  . .  2077.1 T o n s  

17.5 T o n s  Per- H o u r  ,1?1.5a ' T o n s  
. . I . .  

.: . . .  . . . .  
' i  , . , .. 

. . - .  . .  

: , .  . . .  
.. 

. . . . .  

* 
..:: 

. ~. . . . . .  r 
.., . , .  * 

* R . R . P .  54 ':. T o n s  Per .  Hour- 4'95. 1 T o n s  * . .  . . .  . , , ,  

. . . .  . . .  
, 

. .  . ~. 
. .  

. . .  
, . I  , * 

* * a d d i t i v e  b , '  L b s  P e r  H o u r  . .  
* .. Rgg.  C o m p o s i t e  M o i s t u r e  4 . 6 ' X  * 
* * 
* A.C. T e m p e r a t u r e  305 Deg.  R u r n e t -  P o s i t i o n  59 X ' . 
* . .  D a m p e r  P o s i t i o n  72 X 

* R / H  P u l s e  T i m e  28 
* I n s t a n t  R c t u a l  R.C. 5.29 X N e g a t i v e  F ' r e s s  0.11 I n c h e s  * 
* Q v e r a g e  F l c t u a l  R . C .  5.29 X R / H  D i f f .  F ' r e s s  4.5 I n c h e s  * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* R u n n i n g  Mix # 51 * 
.$ Name : 4 ? 1 - E  * * D e s c r i p t i o n  : 411-E/W RRF' FIC I N  RRP 3.5% . .  

* F e e d e r  # 1 9 . 5  M i x  X 3 .4  M o i s t  % R . C .  On . T i m e  245 Sec * 
* F e e d e r  X 2 0.0 Mix % 2.5 M o i s t  % R . C .  O f f  T i m e  200 Sec,.: * 

. . .  . .  .. .i. .. * 
, . "  ' :' * 

* F e e d e r  # 3 6.6 Mix % 1 5 . 7 , M o i s t  X 
* F e e d e r  # 4 0.0 Mix X 13.7 M o i s t  X .. ' ' .  - '  

* F e e d e r  # 5 8.0 Mix % 2 . 7 . M o i s t  % . . /  ' , .  * 
* F e e d e r  # 6 3 6 . 0 ' M i x  X 
* , F e e d e r -  # 7 28.4 Mix X . 4 .9  M o i s t  % 

* Mix T e m p e r a t u r e  313 Deg. S l i n g .  F ' o s i t i o n  26 X . . *  

* S t a c k  T e m p e r - a t u r e  256 Deg. . .  
. . . .  

* 
* ------___------___--____________________--------------- * 

., . .  '- . .. 
. .  . . . .  . .  

. .  . . .  

. .  
2.6 M o i s t  Z ' . M i x  Temp Se t  

. .  * 
* 
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* 
* 
* 
* 
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R .  R. F'. 
. . . .  .. 
R.C.  , ' .  

. . .  -.. ...... . .  
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. .  * "." Lehm,a,n -. R o b ' e t - t s  " * 09-03-9 1 .; .I.. 
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' I . ,  P l a n t  S t a t u s  R 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total.:. ' U n i t s  

. .  
* R a t e  U n i t s  ; : "  j 

* P r o d u c t  i o n  377 T o n s  P e t - . H o u r  .. ' 
* R g g r e g a t e  305 T o n s  P e r  H o u r  :::. 
* T o t a l  R . C .  2:O.O T o n s  Per- Ho;;t- .- 
* V i r g i n  R . C .  17.9 T o n s  P e r  H o u r  . l l B . h 4  T o n s  

* ....................................................... . .  

. . . . . .  . .  
. . . . .  , . .  

. .  * : ,  , .  
~ 

. . .  * . .  

* R . R . P .  R.C. 2.1 T o n s  P e r  H o u r  
.. * 

. . . . . . . .  * . 
* C' 
* 

* R . R . P .  52 T o n s  Pet-  H o u r  i 
* 
* 

402.8 ' . T O ~ S  . .  . . . . . . . .  

- * R d d i t i v e  0 L b 5  P e r  H o u r  * 
* Rgg.  C o m p o s i t e  ~ o i s t u t - e  4 . 6  ;C * , C 

* R . C .  T e m p e r a t u r e  305 Deg.  B u r n e r  P o s i t i o n  59 % * C' 
i. * 

* Mix T e m p e r a t u v e  306 D e g .  S l i n g .  P o s i t i o n  26 X * 
* Damper- F ' o s i t i o n  7121 X * 
* S t a c k  T e m p e r a t u t - e  254 Deg. * 

( ' .  * B/H P u l s e  T i m e  20 - ' S e c o n d s  * ,  ' (. 
0..10 I n c h e s  * 5. 3:0 .A . -  .: * I n s t a n t  R c t i . t a 1  R.C. N e g a t i v e  P r e s s  

* O v e r a g e  R c t i . i a 1  R.C. 5.29 % R / H  D i f f .  P r e s s  4 .  1 I n c h e s  * -  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  <' 
* 
*' R u n n i n g  Mix # 51 
* Name : 411-E 
* D e s c r i p t i o n  : 411-E/W R 

. i .  . ----------------- ------- * 
:::* .Feeder- :#  .1 ' .  9 . 5  Mix % 

* , '  F e e d e r  #, 2 B.O M i x  X 
6 . 6 . M i x  % ., . . * '  . , .  F e e d e r  # 3 

', F e e d e r  # ,4 ' . Q .  0 M i x  % . , "  1 
" . F e e d e r -  # 5 c, 0.~3 Mix % . 

~ + , ' " : F e e d e r . # . ' 6  ' 56.'0 Mix % ; 
* F e e d e r  # 7. 28.4 Mix % 
* .>: 

* ' R. R. P. ..l4.2 Mix % 
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' .  5.3 Mix  '% .. 
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* P r o d u c t i o n  . ' 379 ,. T o n s  Pet; ' ,Hou?- 
* R g g r e g a t e  i 304 T o n s  F ' e r . H o u r  
* T o t a l  R.C.' 28. 1 T o n s  P e F H o u r '  . , I . *.:. . . . . . .  . .  

. I  . .  . . .  . . .  . ..1.>- . ,~.84 Tons..:: , . . . . .  . .,; ,:! . * '  :; . . .  . .  . .  
. . .  ' . '* . I  

. .  * V i r g i n  R.C. .-. .17.9 T o n s  P e r  HOIJV 
. '  : .  . .  , . , ,  , .  ..<. . . .  . .  * 

, 2 .  2 T o n s  ' P e r  . 'Hour  

: ~ .  5 5 , :  T o n s  P e r  H o u r  

. . .  
* R . R . F ' .  . R.C.  

* R.R.P. 
* 

. ,  
. .  

. .  
. .  . . .  * . .  . . . . . . .  . .  

. . . . .  ,;,:.,>c;:: . . . .  ..,. , 
I .  * 

. .  * R d d i t i v e  ."  " 0  : L b s .  ' .F 'e t * 'Hour  
, .  

. . .  . . . . . .  . . . .  . . . .  :.. 
. . .  . , ,  . .  
. . ,  : 

. . . . .  
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* A / H . P u l s e  T i m e  20 . S e c o n d s  * 
* I n s t a n t  ~ c t r i a ' l  R . c .  5.30 X N e g a t i v e  P r e s s  0 . @ k . ' I n c h e s  * r' 
* R v e r a g e  R c t u a l  a . ~ .  5.29 X A / H  D i f f .  Pt-ess . 3.8 ' I n c h e s  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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* R u n n i n g ' M i x  # 51 ,;.:. .I 

* .' N a m e  : 411-E . . . . .  
. .  . .  *' 

* D e s c r i p t i o n  : 411-E/W RRP RC I N  RFIP 3.5% * 
....................................................... * 

* F e e d e r  # 1 9.5  Mix % 3.4 M o i s t  X R.C. On T i m e  245 Sec * 
O f f  T i m e  200 S e c  f * F e e d e r -  2 0 .8  Mix % 2.5 M o i s t  X R . C .  

* F e e d e r  # 3 6 . 6  Mix  % 15.7 M o i s t  X 
* F e e d e r -  # 4 8.a Mix % 13.7 M o i s t  X * 
* F e e d e l -  . #  5 0.0 Mix % 2.7 M o i s t  X * 
* F e e d e r  # 6 36.0 Mix % 2.6 M o i s t  % Mix Temp S e t  . 320 Deg * ( .  
* F e e d e r  # 7 28.4 Mix X 4.9 M o i s t  "/. . .  * 
* R . R . P .  . ~14 .2  M i x  X 7.5 M o i s t  % 4. B R .  c. . X  . . . . . . . . .  . *  (1 

* . .  . . . . . .  . . . . .  . : .  , .  
~. . 

. . . . .  x 
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# 1' 5 .7 -  M i x  X 3 . 4 .  Milst X 'g. C. :.On T i m e "  210 S e e  . *  , , .~  

2 2 9 . 0  M i x  X ' . . . ' . 2 . 5 . M o i s t  . . X  O f f  T i m e : ~ . 2 C l 0  Set.'.% ' 

. . . .  . . . . . .  . . .  , .  . ,  . .  I :  . .  . .  . .  

. . .  * , , . .  . .  * F e e d e r -  # 3 0.0 M i x  X " 15.7 M o i s t  X 
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* 
* ..  

3 . 3  M i x  X 

.' * 
. . a. ' *  
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. . . .  * i . .  .. . . .  
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., . 

... 

09-03-91 15:33:39 D i n  #5 High 1. c 
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* Rate U n i t s  

* P r o d u c t  i o n  
* R g g v e g a t e  
* T o t a l  R.C. 
* V i r g i n  A.c. 

* R . R . F ' .  R.C .  

* _________________-___________________----  

* .. 

* 

. . .  
. . .  

. .  * :  
* R d d i t i v e  
S 

* 
* M i x .  '. T e m p e r a t u r e  ' ; 3y18 D e  
* R.C.. T s m p e r a t u r e  ' 307 D e  

. . .  
.... . . .  . .  * S t a c k  Temper-at t ire  272 D e g .  .. .:..:. .. * 

* 
* B/H Pulse  T i m e  10 S e c o n d s  * C .  

I n s t a n t  R c t u a l  R.C. 5.21 X N e g a t i v e  P r - e s s  m.28 I n c h e s  * 
* R v e r a g e  F l c t u a l  Q.C.  5.3m % B/H D i f f .  P r e s s  3 . 8  I n c h e s  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* R u n n i n g  Mix # 51 

. . . . . . . . .  
* N a m e  : 411-E 
* D e s c r i p t i o n  : 411-E/W RRP N RRP 3.5% 

* F e e d e r  # 1 9 . 5  Mix  X : ~ ' 3 . 4 ~ M o . i ;  .On. .T ime  245 See  i* . fi  

C '  

* C.' 
* 
* 

. .  
. .  . .  

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

* 
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--_--__--------________-_ . . .  : . .  . . .  * 
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3.4 M o i s t  % R.C. On Time  245 S e c  * 
* F e e d e r  # 2 0.0 M i x  % 2 . 5  M o i s t  % R.C. O f f  Time  2 m 0  S e c  * (: 
* F e e d e r  # 3 6 . 6  Mix % 15.7 M o i s t  % * 
* . F e e d e r -  # 4 . .0.0 Mix % 13:7 M o i s t  % . ' * 
* F e e d e r  # 5 . 0.0 Mix X 2 . 7  M o i s t  % 
* F e e d e r  # 6 3 6 . 0  Mix X 2 . 6 '  M o i s t  X M i x  Temp S e t  320 Deg * . *  (- 

I.'.: . * 

. . . .  
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3. 4 M o i s t  .% R. C. On T i m e  245 S e c  * : 
2.5 M o i s t  X R.C. O f f  T i m e  200 S e c  .* 

* F e e d e r -  # 4 0 . D ' M i x  % .'13.7 M o i s t  'x 
* F e e d e r -  # 5 ' .  O.D M i x  %, 2.7 M o i s t  - X  . . 

* F e e d e r  # 6 36.0 M i x  % 2.6 M o i s t  X M i x  T e m p  S e t  320 D e g  * .(: 
* F e e d e r  # 7 25.4 M i x  X 4.9 M o i s t .  X * 
* * 
* R . R . P .  14.2 M i x  % 7.5 M o i s t  X 4.D R.C. X 
* * 
* R.C. 5.3 M i x  X * 

. .  

* c .  
* c  

r".. * 
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------ 

. . . .  

; ~ : ,  



., ., * . '  ., 

, .  . 18 ' S e c ' o n d s  .* 
N e g a t i v e  'Press 

5.29 % R/H D i f f .  P r e s s  
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. .  R u n n i n g  Mix # 51 

: Name : 411-E 
' . D e s c r i p t i o n  : 411-E/W RFlP FlC IN RRP 3.5% .: * 

* i.i ---_____________________________________-----_--------- . .  . .  
* . F e e d e r  # 1 . 9.5 M i x  % ,' 3.'4 M o i s t  % R.C.  .On T i m e  ..'245. S e c  * ,, 

e d e r  ,# 2 ' ' . I  0. 0 M i x  % 2.5 M o i s t  % R.C.  O f f  T i m e  . 2 0 O ' : S e c  * :. . .  

e d e r - - #  3 l"6.6 M i x  % .15.7 M o i s t  % ..:. 
.. . . .  . . . . .  . . .  ..* . . .  

. .  , . * . .  

. . .  ...% 
, .  . 

. . . . . .  * . . . . .  
. . i  

. .  . .  . .  
. .  

~ ., .., . . , 
e d e r , # , 4 .  m . 8  M i x  % 13.7 M a i s t  % .:. . ,  

. . .  * _ , F e e d e r  # 5 0.8 Mix % , 2.7 M o i s t  % :.::.',: . .  . .  
. '* : F e e d e r  # 6 36.8 Mix % 2.6 M a i s t  % x Temp S e t  320 De's * . . .  

. .  * c.: 

. . .  . . .  * ./(;': 

* (: 

* .  F e ' e d e r  # 7 28.4 Mix % 4.9 M o i s t  % ' 

* , :  
* .. 

* '  

. .  . .  : 14 .2  M i x  % 7.5 M o i s t  % .  , ' 4.0 R.C. 'h 
. . . .  .. .~ - .. . , . ,  . : ... ..:.. . 5.3 M i x  % 

. , ~ . ,  
.>.. 

. .  
, .  

. . . .  , .  . . . .  . I . .  . * : .. 

. .  * --___- * 
T o t a l  188.8 % a d d i t i v e  a.00 M i x  % * 

* * (.' . * * 
....................................................................... 
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: * R d d i t i v e  3 Lbs F e r  Hour 

. .  r -  . *  
* Mix ' '  T e m p e r a t u r e  . , i*321 D e g .  

T e m p e r a t u r e  '~ ' .  307 D e g .  * R .  C. . , .  . . .  1' ' . ' ,  * .  

1: 
'' * S t a c k  T e n p e r a t k r e  ;' 272 D e g .  ' .  * 

* ~ n s t a n t  R c t u a l  R.C. ' '  '5.28 % 
* R v e v a g e  R c t u a l  R . C .  ., 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U . . . .  

. .  . .  * F e e d e r  # 1 9.5 Mix % 
* F e e d e r  # 2 0.0 Mix % 
* F e e d e r  # 3 6 . 6  Mix % ,  1 
* F e e d e r  # 4 0.0 Mix % 1 . . .  

. .  * F e e d e r . , #  5 m.0 Mix %' 
:* F e e d e r  # 6 ' .  3h.0 Mix % 
* F e e d e l - ' #  7 2'8.4 Mix % . . .  . . . . . . . .  

. . .  * . ' (,;,. 
* . .  <, . 4.0 R.C. % 

... * '' 

14.2 Mix % 7 .5  M o i s t  % 
.~ . .  1 :  * R.C.  5.3 Mix % 

* T o t a l  100.0 % I'- * 
.... \ * 

* 
. .  R d d i t i v e  . 0.00 Mix .% ...... , 

- 
* C' 

, .  . .  .;: (,. 

* 
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: . ,  . ._ Rate ' : U n i t s  
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1:: .; 
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. .  . ,,.. . . , . . , . . * -___----------_----------- 
. . * F ' t - o d u c t i d n '  370 ' . .  ~ o n s  

.* R g g r e g a t e  ' 398 T o n s  Pe 'r  Hour,  
* T o t a l  R.C.  19.7 T o n s  P e r  Hour' 



R / H  ' P u l s e  T i m e  

R / H  D i f f .  P r e s s  ',:'~ 

. .:.. c: ' . . '  * . .  .. :. 
. 'Name : 411-E ' , .  . I  ' *  

. .  . .  * ' .  , ; . .  ' ' .  D e s c r i p t i o n  :'411-E/W RRP RC IN RFlP 3 . 3  

# 1 '.:.9.5 Mix X 3 . 4  M o ' i s t  X R.C. 
#''2:,:-;0. 0 Mix 2.5:Moist X R.C: 

15.7 Moist  X 
# 4 .  :'@.0 M i x  X 13.7 M o i s t  X 
# ;5 ..:: .,a; 8 E i  x - X  .2.7 Moist X 
# 6 36.0 Mix % 2 . 6  Moist X Mix Temp S e t  

. .  . . .  . 
# >''..;&;'6 .Mix X 

32'16 . D e g  . * . ..(:::. . .  , .  , .  . . . \  .. . . .  . * ,  ' * .. # ,7 28.4  Mix X 4 . 9  M o i s t  X . .  ~. 

14.2  Mix  X 7.5 M o i s t  X 4 . a  R.C.  x * c.: 
' , .  ., * .. 

. . - *  ~. 

. .  .:.-..; : * -:;; ,.., . . 

, "  , .  .: .. . . 
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:.. . 5 . 3  Mix  % 
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. .  . , .  . . . . .  , .  . . ... , I . .. ; *; -. ... * : * . .~ .,_. . ------ ~ 
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.. . . .. 2 . .i, ...* . . : . .. . . , . .  . * T o t a l  1vlla.O X . .  R d d i t i v e  @.VI@ Mix X * ' ( /  
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* 
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-9, ' , *  . .  
. .  .;. ~ . . . . . .  ., . . .  , * c?-odi.tct i o n  4L2B'. ' T o n s  F ' e r  Hour ' . :  ....... 3576 ,:!:. . Tons  i . . . . . . .  . . .  .... 

. .  
. ' .  1 5 8 ; 2 8 ' T o n s , ,  ',. 

. . . . .  
* V i r g i n  FI.C. ' 17.9' T o n s  P e r  H l j t u r  .i. * 
* R1R.P. R . C .  2.1 T o n s  P e r  H o u c  

. ,  : . .  
,. . 

. . . .  

,:  . .  . .  

* R.R.P. 
* 
* 
* R d d i t i v e  
* 
* 
* Mix 
* R.C.  

* S t a c k  

* I n s t a n t  
* Rve t -age  

* 
* 

*********** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
3. 

* 
* 
* 
* 
* 
* 

: *  
* 

. . *' . .  
* 

52 . ,  T o n s  F'er-. H o u r  ' .  .'61b. 6 .;Tons 1 , .  :,, . 
. .  , .  

0 L b s  P e r  Ho!ur 
. .Rgg. Compo 

. .  
. .  

T e m p e r a t u r e  31211 Deg.  
T e m p e r a t u r e  . 389 Deg.  

I.. 

. . . . . .  . . . .  
D a m p e r  F ' o s i t i o n  75 

B/H P u l s e  T 

WH.' D i f f . ' P r e s  5 

T e m p e r a t u r e "  . :,'255 DeQ. . .  

R c t u a l  R.C. : .  5.@D x 1 N e g a t i v e  : . P r  

. . .  

. .  

R c t c t a l  R . C .  
*************** ...................... 

. . . . .  . . .  . . .  
. . . .  . ., I . . .  R u n n i n g  Mix #,51 . .  

D e s c r i p t i o n  : 41i-E/W RRP FIC IN RRP 3.5X . . . . . . . . .  
Name : 411-E 

. .  

-____-__-_---_______----------------------------------- 
F e e d e r  # 1 9 . 5  Mix % '. 3 . 4  M o i s t  % R.C.  On ;rirne'...:.i45 Sec 
F e e d e r  # 2 8.8 Mix % " 2.5 M o i s t , %  R.C.  . O f f  Time.  :280 Sec 
F e e d e r  ii 3 6 . 6  Mix % 15.7 M o i s t  % 
F e e d e r  4 8.8 Mix % 13.7 M o i s t  Z 
F e e d e r  # 5 L2.121 Mix % E'.? M o i s t  % 
F e e d e r  # i 36.0 Mix % 2 . 6  M o i s t  % Mix Temp S e t  320 Deg 
F e e d e r  # 7 2 0 . 4  Mix 3 4.9 M o i s t  % 

R. FI. F'. 14.2  Mix % 7 . 5  M o i s t  % 4 . D  FI.c. x 

R. c. 5.3 Mix % .. 

"' .. : 
. .  . .  

. .  
I 

. .  
... . *  .. . .  

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

. , .  

\.' . .  _ _ _ _ _ _  
. . < . , - .  

. . . . .  . . . . . . .  ... 
d d i t i v e  .:',0.08 M i  

. .  
T o t a l  1lqD.D X : . , 
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.:Rat e , ., 
, ;.' 

371 . :  T o n s  P e r  H o u r  . : .'3h@h ' T o n s  . - . :- ! .  . . . .  '*, G g g b e g a t e  . . . . .  300 T o n s  F e r  Hour '  ........ . ' l  T o n s  ,, 

. . . .  . . .  
. ,  

. . ,  . 
19.6 T o n s  P e r  H o u r ,  . ~ . .  I t ' .',.* T o t a l  R.C. , ,  , ,  <:. . * ~ i r ' g i n  R:C. 17.7 T o n s  P e r  H o u r  .55 T o n s  

. .  ':. * - !  . .  . .  
. ,  . ,  ... 

* ' .  
. . . . . . . .  

. , . .  

c . . .  .~ *. :,:.:... :.;.;.. . .- . . .  : . .  . . . . . . .  . .  
. . . .  

. . ' .* R. R..F'. I '  R. C. 

' * R.R.P . '  ; 
. . . . . .  

- 2  . ~ o n s  , ? :  ,:;:.: . .  
I 

. . . . .  
. . .  ... 

€ " , .  * 
, . ' .  '.' ' *  

Rgg. C o m p o s i t e  M o i s t u r e  4.6 % * 
. . . . . .  . . . .  . _>.. . .  

. .  * . :'. 
: .. 

1 .  * ;..: 
* k d d i t i v e  . .  

. .  * '  
3 ' .  

Q ''. Lbs . P e t - " H o u r  

. . .  ........ 
. " . I  . . . .  . .  

...... . ~ ~ i n ' g ; ' . i ~ o s i t i c n  24 x -: : ' - . .  

.'. ' B u r n e r : ' . . P o s ' i t i o n  72 X ' . . .  . . . .  * 
. .  D a m p e W P o s i t i o n  79 % . ' .  . * [: 

. .  
. , . I . .  . :  * - . . .  

. . . . .  .. , . , ' ' .B/H P u l s e  T i m e  S e c o n d s  * ' : 

N e g a t i v e  P r e s s  ,Q. 21. I n c h e s  , * . (:: 
r a g e : k t u a l  R.C. . ' ' '  B/H D i f f . ' P r e s s  , _ .  4.5 I n c h e s  :'* .. :. . .  

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

L************************* 

' .  . R u n n ' i n g . M l x  # 5 
. . . .  

. .:. . .:. 1 .  

,,. . ~ Name : 411-E '. ! . .  . . .  * , . .  . .  . .  . . , I  

. .  
D e s c r i p t i o n  : 411-E/W R R P '  RC I N  RRF' 3.5% * C'. * ' !  

* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
* F e e d e r  # 1 ' 9.5 M i x  X 3.4 M o i s t  X R.C. On T i m e  245 Sec * 

O f f  T i m e  2:80 S e c  * C:. 
, .  

$ c  , .* , . F e e d e . r  . ,  # . 2. Ca.0 M i x  % '  2.5 M o i s t  X R.C. 
. .  * F e e d e r  # 3 . h . 6  Mix % 1 5 . 7 , , M o i s t  % . '  * 

* F e e d e r  # 4 0.0 Mix % 1 3 . 7 . . M o i s t  % * 
* F e e d e r  # h 36.0 Mix X 2.6 M o i s t  % Mix Temp S e t  3SQ D e g  * 
* F e e d e r  # 7 28.4 Mix X 4.9 M o i s t  % * 
* F e e d e r  # 5 0.0 Mix X 2 . 7 ' M o i s t  % * c  3 

i i *  * L 
L. ' *  R. FI.F'. 14.2 Mix % 7.5 M o i s t  X 4.u R.C. X 

* R.C. 5.3 Mix X 
* 

. . .  * 

R d d i t i v e  0.aQ Mix 7. 

\ * 
* 
* c  * 
* 
* c. * 



* . .  . *  . .  
' >  

. . .  
L e h i a n  ~ o b e r - t s  ' ,  . .  ..i: ....... * c. 

1 Q : 5b : 5 1 * 
P l a n ?  S t a t u s  R e p o i - t .  * 



* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
*% 

R. R. P. 

. .  

T o t a l  

R. c. 

14.z M i x  % 

5.3 Mix % 

. .  . . . . . . .  . . .  . . . .  : . . : . ' *  . . .  . ,  .. .: . .. 
.. ,. . : ., . .,.,, :: * ' " 

. ' ' i  .* 

, i ' . .  , . . . .  
. . . .  

. .  

. . .  , . .,. :yj: -. . .  . .  . .  
. .  -- - - - _ . . .  

i 
18Cl.rn % . . & d i t i v e  . .CI.CIG Mix x : 

* , .(! 
. ,  .; . 

. . .  . . .  - ,  . . .  
. . . .  ,j * . .  .... 

, : 
- 

: ~ 

..i , . ~ .  . 
. .  ., 

+ + * C * * * * * * ~ * ~ X * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * f * * * * * * * * * * * * * * *  . . .  
.. . .  ....... ' 8 . :  

. . .  . . .  . . .  . . .  ci: .>.. 
. .... :. . . .  
. , .  

. .~ . .  . . .  .~!,... ...... . . . . . .  , .. -.,..:.. . . .  . . . . .  . . . . . . . . . .  . :.: . 
. . ' ~  ... . . . . . .  . . . . . .  .:., 

. .  . 
.. 

;; .[:? ;,. 

:, 

. . . .  
.: 

. . . . . . .  .._ 
. . . .  . . .  . . .  . . . .  

. .  . .  
.~ . .  

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

! .  .:: . . -  . .  ..-.>.. 
I. 

* * ~ x * ~ ~ * + * * * * ~ * ~ * ~ . * ~ * ~ * * * : * ~ * * * * * * * * ~ * * . ~ * * . ~ * * * ~ * * * * * * * * * ~ * * - ~ * * * C * * * * * * * * '  ; ( .. . . .  . .  ...... .. ; : * I j I . .  . . . . . . . . . .  
:.; . 

'ce.hrnan - R o b e r t s  !. . .  ... ,.* : 
, .  . . .  

. .  
. .  ., 

. . .  

: 

. . . .  

* ' .  

* 
* CIq-312-q 1 . .  11:8@:17 ' : ' * .  I:-. 

P l a n t  S t a t u s  R e p o r t  * : - 

. * * *+*** * * * * * *+*** * * * * * * * *~~~*** * * * * *C*** *s*** * *~*** * * * * * * * * * * * *~*** * * *  [; 

< + G s s m ? g a t e  2 44 T o n  s P e.',' H o 1.1 r 565. 1 T o n s  * 
+ L J i i . S i 3  R . C .  14. 3 T o n s  F ' e r  Hour- 33.Cl2 T o n s  * (,:. 

* * ( 7 :  

.., . ,. * c, 

.. ' * 

* R a t e  U n i t s  T o t a l  U n i t s  . .  * 
:. * 

+ F r o d u c t  i o n  3134 T o n s  Per' H O L I F  7 3 1  T a n s  * 
* T a k a ?  R . C .  1 5 .  1 T o n s  F'er- HOLIP * 

. . .  
< 

* 

. .  * --______________________________________-----___----- ' . 

+ * 
* E . R . P .  R.C. 1.8 T o n s  F'er. H o u r  * 
* R. R . P .  44 Tons F'et. H o u r  124.2 T o n s  * 
* * 

, . '  * .. f R d d i t i v e  0 Lbs F ' e r H o u r  . .  . . . . .  
. .  . . . .  Rgg.  :.:Composite M o i s t U r e  ',4.h ,%,:* . . 

. .  
* 
f 

. .  

* M i x  T e m p e r a t u r e  328 Deg. 
* R.C. 

. . .  

******+*** . .  

. . . . . . . . .  
* 
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1219-30-91 1 1  :01 :58 .Fe.ede ~ C a l i  b r a t " i  o'n:':Err-oii.. 

. i i  : 
. .  

. : ,  . . . . . .  . . .  . .  
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. . . .  

., 

. .  

. :  . ,  
i 
I 

cl9-3121-9 1 

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

. .: ~. . . .  . . . .  i , . .  

~***********************x*********t********.~*******,**t**************~** 

* . .  L e h n a n  . - , R o b e r t s  . . . . . . . . . .  

* ci 

* c  

. .  : . . . . . . .  . . . . . .  .'. , . . .  

. x  . 1  . . .  . .,' , . 
. . . . .  

* .  
* . .  12179-30-9 1 . . .  11:10:17. . . .  ... * * .  

P l a n t  S t a t u s  Repor- t  :. * 
* . .  _- . . .  * 
+ t - ~ ~ * s , , X t t * * t X + X + + , t t ~ ~ ~ ~ * * * * * * * ~ * * t * * * ~ * * * ~ + * * * * * * * x * * ~ * ~ * + * ~ * x * * t * * * *  

+ R a t e  U n i t s  T o t a l  U n i t s  

* P:.oduct i on 295 T o n s  P e r  H o u r  785 T o n s  * 
61215.6 T o n s  * * G g g r e g a t e  

* T o t a l  4 . C .  
t V i t - g i n  R . C .  14. 121 T o n s  Per-  Hour .. 

* * ci. I ~ __-__________________-_---_-__----------------------- 

_-, .~ cd7 T o n s  Per- H o u r  . .  . . .  
. . .  . . .  

I 
. . . . . . .  . . . . . . . .  * C I  

? ' .  
15. 7 T o n s  Per- Hour-, 

. , .  ,: 
35.37 T o n s ,  . ,. .,. . . ~ .  . 

. -  ~. * .. , .~ . . . . . . .  ' . *  
'. ' * 

- - .  , . : . * f .  

.. . . .  
. .  

. . .  . . . .  . . . . . . . . . . .  . .  
;; r ,.I ... 
. .  1. 6 T o n s  Per  H 

. . .  

. i  

% .  

* R . R . P .  R.C. 
* I , .  ,: ,.., ~. * R . R . P .  42 T o A s  pep." 
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c 
05-3@-91 1 1 : 1 1 : 4 5  Aln  #5 H ~ g h  

. .  
. .  (: 

. .  
. .  . .  
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1219-30-91 11:17:43 F e e d e v  PlRX T P H  C a l i b r a t i c n  E:.ror 

. .  . . .  . . . . .  . . .  . . .  . .  : ,~ . .  . . .  
. . .  ' . .  :. x . 1  ., ..: : . .  

. . l , ~ 6  . :Tons :Per- H o u r .  * R R .p... ' Q  c . .  I;.. , . . .  .._: . . . .  . .  . .  . . .  . . .  . . . . .  . . . .  . . . . . .  . .  2 .  . : . ,:, :. 3 '  

. .  
. .  . .  . .- ., - x 

* 
* c  * " 

153.2 T o n s  * 
. . . . . . . . . . . . . . .  . . .  . . . .  . . . . . . .  . *  <i 

s P e r  H o u r '  . . 

. . . . . . . . . .  .~ ,.. 

. . . . .  * . .  
.. " . .  
. .  

* R.FI.F'., .i'..:--:. 

. .  

, . ' . . ,  , . . .  . . .  . . . .  * . .  
.:, . 'Per:'Ho!tr- . . : . , , .  

":.: . Flgg. .Composite Mo1stut.e 4. 6 X * . ' C: 
:. * . .  

l i n g . '  P o s i t i o n  .70 % . .  * .  . 
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. . . . . .  . .  , .  
. ,  . .  . ,  , * F e e d e r -  # 3 h. 6 M i x  % 15! .7 . 'Mois t .~ .F ,  

* F e e d e r  $# 4 0.0  M i x  % . . l 3 . : 7 : M o i ' s t ' : %  
* F e e d e r  # 5 0.0 Mix % ? . 7 ~ . M o i s t ;  ..%. 
* Feeder -  *k h 36.121 M i x  j : .  2.6  M o i s t  % 
* F e e d e r -  # 7 S t 3 . 4 ' M i x  %' . 4.9  ,M 
* 
* R . 0 . F ' .  1 4 . Z  Mix % 

* $3. c. . 5.3 Mix % 

' .  . ' .  * ''. 

. . . .  
. . . . .  

: .  ,. . . .  . .  , .  

. . .  . . .  7.5 M o i s t  ' % :  ' : .  4. Q 
. . . .  * c '  

. . . .  . . . . .  * 
ie 

.~ 
. .  

. . .  . . .  

* . .  
. .  . .  

. . .  . ,  
. .  

. .  * 
* 
+ - -____  
* T o t a l  l P O . Q  % 
* 
* 

... 
. . .  * : . c  

i l e  0.0s ~ i x ' ~  :* ' .  

. . .  . . . . . . . . . . . .  
' .  * ' ..' .~ 

..:. ~. : .i 
. .  . .  . .  . .  .. 

. .  . .  
. .  , .  . .  

. .  
.: : 

* f 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . .  f::: 

\. ' . . .  . .  
, .  

. .  
. . . .  I .  . . . .  ..... .. ,. . . . .  . .  
. . .  . . .  . . , , .  . . . .  , .  . . ,  . . . .  

- . : .  . 
.~ .~ . .  ~. 

. . .  
. .  . .  

, . .  

............................................................................ (c  
* * 
+ L e h m a n  - R o b e r - t s  * 
* .  . 05-3121-9 1 11:3G7:18 * : 
* F ' l a n t  S t  a t  us Repot-t * 
* * 
+****~*~*++****+*~~*+*~~~~++~**+* .+************ .~***~*~+~**~.~,*~*+***~~******  < . 

+ F':-odi.!ct ion 258 T o n s  F'e.r- Hour- B.GI~ T a n s  * c. 
* R g g r - e g a t e  Z'+1 T o n s  F'er- Hour- 636.2 T ~ n s  * 
* T o t a l  0.C. 1 5 . h  Tons F'er Hour- * 
* V i r - g i n  A.C. 1 4 . D  T o n s  F'er- Hour- 40. 10 T o n s  * (: 
* .. * 

* . i. 

* R a t e  U n i t s  T o t a l  U n i t s  * 
* * 

* R.FI.F ' .  0 .c .  1.7 T o n s  Pet- Haur - .  . ' * 
* R. 0. F'. 41 T o n s  F'er- H o u r  ' . 162.7  i c n s  * 

. . . . .  * 
. . .  . . . .  . ' .  ' . ' *  . . .  . . . .  : . . - . .  

, .. . .  
. . . .  

. ,-, : .i. ,::,. r, . ~ , 
. . .  

. .~ 
. . . . .  . . . . . .  . , ,  , -: * ' (7:. -. . . ,. ~:.. :: . . 

. .  

* 
* .. . . . . . . .  . . . . . .  * F l d d i t i v e  . . . ~ . ;  

. .:.. * ' .  ~. 

* . . ~ i x  . . Temp i o n  70 % 

...  . .  . .  , ~. . 
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. . . .  . . . . . . . . . . . .  . .  . .  , . ,  . .  ~. 
*************X***i~***~**********~**~.~*.~****~~.**~****~*I*****.'~~******~ 

. .  . .  
* . . . . .  ... 

. . .  
* . .  L e h m a n  - R o b e t - t s  .. , i .  . 

m9--3n-9 1 11:4m:.19 ' .  
. .  . .  * 

* ' ?  , . .  ' 
P l a n t  S ta tus  Repor- t  * .: 

* . .  
............................................................... . . '  : .  

. .  
. . .  . .  

. . .  . . .  
M i .  
9[" * R a t e  U n i t s  T o t a l  U n i t s  * ' (._ 

* : c. * ': ng gr- e g a t  e cs9 T o n s  P e r . ' H o a r  7 Z 5 . 8  T o n s  . .  

* * -________________-_---------------------------------- 
.* ;" 

. . .  . .  .. . . . .  
* 'pr-odi.;ct i o n  297 T o n s  Per. Hour- 941 T o n s  ' .~ ' ,  . '  

'* T o t a l  R . C .  15.6 T o n s  Per- Hoi.ir- 
* V i r - g i n  R.C.  14. i T o n s  Per- Hour- 42.45 T o n s  

. .  
.-. - 

... . . *  
* . . . . . . .  - .. 

* 
* R.R.P.  P.C. 1 . 7  T o n s  E'e?. Hout. 
* 

172.1 T o r s  - . .  
! * R. R .  F'. L,'? t o n s  Per. Hour' 

* c  
* . , (:. 

+ 
* 

* * 
* * 
* Apg. C o ! n p o s i t e  M o i s t u r - e  4 . 6  % * 
* * 
* R d d i t i v ?  @ L b s  Fet-HoiJ.?. * c. i 

i .  * M i x  Temper -a tu r - e  3Z8 Deg.  S l i n g .  P o s i t i o n  i n  % , " .  '. * ' .  C' 
T e m p e r - a t u r e  304 Deg.  Eiur-ner. P o s i t i o n  34 % :~ : i . . . . .  

I 
I .. 
I?.. : ' . . .  

. . .  ._   am per-  sitio ion 55 % : : :  
.* R.C.  
* ' .  
* S t a c k  Temper-at1.ir.e 259 Deg.  

A/H P i ~ l s e  T i m e  ' > .  . ' ' 

k. 

'. * , 
; + ' : : : ~ n s t a n t  F I c t u a l  R.c..:  SI x N e g a t i v e '  .F'ress 
..* ' ' , ,  river-age . k c t u a l  A.  C. . ' 5 .29  % . R / H  D i f f :  P r . e s s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . .  

3 . 4  M o i s t  % ...... R. C. . .  
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. . . . . . . .  e. 
+ ' I .  ., 

. .  * c. 
*,x+-"r.c*~~*:*c**-, x s I Y * * * * x * ~ r * * * * ~ x ~ * * * * * * * * * * ~ ~ + * * s + * * * * * * *  *****+*+**** . .  . , 

. .  
' , :.* -, 

* 
i . .  

, .  

4 ' ,  *. 09-m-9 1 

. .  
S 

+ . .  
. . .  , .  ' . .  . .  ~ 

. . . . . .  .. . .  . . . .  . .  . . . . . .  i: . . .  
: : : * .  

. . .  . .  
. .  

. ' :.. ~ o t a l '  
' x .  r 

* . R a t e  U n i t s  * _______-______-________------------_---_-__-_-_--- 
* F ' r  od  lict :i o n  292 . T o n s  Fret. 
* a g g r e g a t e  237 T o n s  F'et- 
* T o t a l  R.C. 15.8 T o n s  F ' e r  
* V i r g i n  R.C. 1 4 . 2  T o n s  Pet. 

* F1.R.F'. R.C. i . 6  T o n s  Fee:- 

* R . R . P .  33 T o n s  F'er 

* 
. +  

+ 
+ 
s a d d i t i v e  0 Lbs F'er. 
r 
+ 

" ... . . .  
.I. 

. . . . .  . . . . . . .  .......... '.,* Y '  ;c: 
. . .  

.* Hou'r .'" , . .  44.. 82 T o n s .  . . . . . . .  

I-! 0 I I  r * t: 

. . .  . . . . . . . . .  * . . e-'. 

. . .  * ,  . . . .  

* 
- *  181.6 T o n s .  . 

. . .  . .  . .  . .  . .  Hct1t- 

. .  '; * .  ~. 

* . .  . . .  
. .  

Hour. . .  

a g g .  C o m p o s ' i t e  bloi5t1.1t.e . 4.6  % t c ~ .  
t 

i M i x  T e n p ? : - a t u r e  317 Des.  S l i n g .  P o s i t i o n  7 B  i: * 
t a. c. T P e p ? r- at i u r  e 3274 b?;. B u r n e t '  ~ o s i t i o n  34 % * (.'.. 
S Damper. P o s i t i o n  55 % * 
i S t a c k  T e , z p ? r a t u r ~  257 Des.  , , * 
i R / H  F ' u l s e  T i m e  35 ' S e c o n d s  '* ' C:: 
* I n s t a n t  a c t u a l  9.C. 5.39 % .... N e g a t i v e  ' P r e s s  " 0 .  18 i n c h e s  ,;*, 
* a v e r a g e  Rct:ia? G.C. 5.29 % .  . . . .  R / H  D i f f .  P r e s s  .:3.b ' i n c h e s  
* * I X I * * * ~ * * * * * * * X * * * * * ~ * ~ i I * ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * ~ . * * * * *  . . .  c;. 

. . .  * 
* R u n n i n g  Mix # 51 
* Name.: 411-E , 

* D e s c r i p t i o n  : 411-E/W 

* F e e d e r  # 1 9 . 5  Mix % 
* F e e d e r  # 2 D.0 Mix % . ' 

* F e e d e r  ,# .4 . 0. 0 M i x  % 13.7 M o i s t  ' X  
' '  * F e e d e r '  # 3 h .6  M i x  % , 1 

"*  feeder^,# 5.. 0.0 M i x  % 
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. . .  . .  ' R a t e  U n i t s  ;. .. T o t a l .  ; U n i t s  : . .  
. .  

. . .  - . .  , 

* 
* , . .  ' . . ,  

~. 
, .112143 T a n s  ... . .  . . .  

. .  * 
+ P:-oduct icln 296 T a n s  -Pet-. H d u r  

L A 8  T o n s  P e t - .  Hour. ' a&.?  . T o n s  * R g g r - e g a t e  

.' 14.0 T o n s  F'er. H o u r  ' . 4 7 . 1 h  T o n s  * V i r g i n  R.C.  ' ' 

* '  ' 

* R.R.F'. R.C.  ..', 1 .7  Tons"Per.t iot .!r-  

42 T a n s  .Pe.r Hoiut- 

.- .- 
. . .  * T o t a l  R.C. ' . "  15. 7 T o n s .  F 'e r  Hout- *.: . 

. :.. 

. 
. .  

..... . , .  ,. , 
..,' 

. .  . . /  

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

. .  
* 

190.9 T o n s  
. .  .:. . / . . .  

. .  , <  

* R.  a. F'. . ., 
* '. 

* R d d i t i v o  
. . .  

.. - . .  
. . . .  . . .  . .  * , .  .'. 

R i g .  C o n $ o s i t e . M o i s t u t - e  : 4 . 6  % . *  ' : 
. .  

.... 
. .  
. .  

.. . .  . I  

* i '  . .  

IZI Lbs  ' F ' e r  Hout- ' . 
. ,  * 

x ..  * c: 
i ". Mix Tempet-atiur-e 323 Deg. S l i n g .  P o s i t i o n  . 7121 % . .  

* a. c. Temper-atu:-e 305 D e g .  A u r n e r  P o s i t i o n  . 31 i( . . *  . 
x . .  D a m p e r -  P o s i t i o n  . 55 % . :.!.,,-> :. .. *";.' 
* S t a c k  . T e m p e r a t u r e  2'50 Deg. . . . .  ' *  ;: 
4 A/H F*q.!?se T i m e  .I' 35 . S e c o n d s  * 
* I n s t a n t  R c t u a l  9.C. 5.30 % N e g a t i v e  F'r-ess e.21 1 n c h i . s  * (: , R v - -  a g e  Rctt.!ai a.C. 5 . 3  % A / H  D i i f .  F'r-ess 3.7 I n c h e s  * 
i * Y ~ - + - ~ ~ - C , ~ ~ i * * * * * . ~ ~ ~ . ~ ~ . ~ ~ ~ * * * * . ~ ~ ~ ~ . * * * x * * * * * S * * * ~ * * * * * * * * * * * + + ~ * * ~ * ~ * + * * * * *  

x i (..:. 
* R u n i . l i n j  M i x  # 51 x 

r D e s c r i p t i o n  : 411-E/W RRF' RC I N  RRF' 3.5% * c'. 
t Name : 4 1 1 - E  * 

-+ a ---__-__---_-_--__------------------------------------- 
-C, F e e d e r - , #  1 9 . 5  N i x  % 3 . 4  M o i s t  % . R . C .  On T i m e  245 Sec  * 
* Feeder-  % 2 0 . U . M i x  :< 2.5 M o i s t  % R . C .  O f f  Tim,e 21210 Sec . * c, 

* - - F e e d e r  # 5 0 .0  Mix % '  

. .  

* , R.C.  '. 

, T o t a l  100.0 % 



. . . . .  

, .  . ,  

r :  

. . . . .  . .  

lc79-3'Z-91 12: 11 : 16 Pr-eheat'::Stai:t . . . .  i n g  1 -  

. . .  ... . . .  . . . . . . . . .  .. - - '. c: . . .  
. . .  . . . . . . . .  . . . . .  . . .  . . . . .  

'. ::, 
. >  

... .- ... 
i. 

@9-3a-9? i'1: 14:46 Feeder-  MRX T P H  C a l i b r a t i o n  E:-i.or- 

(' 

c 



. . ~.:.: .: ,' . . .  .... . . .  R g g . . i : C o m p o s i t e  M o i s t u . r e  . .  . 4 . 6  .% * . . . .  . .  
. . .  ' *  

. . x .'. 

. .  . .  

. . . . . .  . . .  . . .  
..: . 

. . . . .  

. .  . ' * .  ..;:.. . .  . .  

' '  c . .  , . .  
. .  . .  * 

* . 'T*lix ' T e m p e r a t u r e  3 2 1 , ' D e g :  ''. S l i n g .  ' ~ ' o s i t i o n .  '-70 7; . .  T e m p e r a t u r e  3 0 4 : D e g .  . -, A u r . n e r . , E ' o 5 i t i a ~  .30 % * 
D a m p e r  : P o s i t i o n  :75 % * * R.C.  

* S t a c k  T e m p e . r a t  1ut-e 26 
J : . .  . . . .  : . .  H / H  P u l s e  T i m e  . ', :35 S e c o n d s  .* 
.* I n s t a n t  . .Flctial R. e. . . N e g s t i v e  F'ress  ' '8.20 I n c h e s  * 
* , Q v e r a g e  R c t , u a 1 '  R. C. 34. @4.'% , '  R/H D i f f .  P I - e s s  , 3.7 I n c h e s  * 
********** -~**********+*S*******************~** .  . 9X* I * * * * * * * *+X*X* fXx* * * * *  

. *  

. . .  
. . . .  . .  * 

* 

. . .  . .  * . . . . .  : .  ... . . .  
. .  . .  

. * '  ' ."." R u n n i n g  Mix # 51 . .  . .  * 
. .  . . .  x 

X 

* 

. .  .:..._ 
. .  . . .  . . . . . . .  . .  

* . .  . .  Name : 411-E :... : 
. . .  "' D e s c r i p t i o n  : 411-E/W .RgP RC ' IWRQP 3.5% 

_______________________L________________-_------------- 

. .  . .  ' . *  , .  

3.4 M o i s t  % ,R.C. On T i m e  245 Sic + 
. F e e d e r .  % 2 ~ 18.D M i x  % '.' 2 . 5 " $ l d ' i s t  2.-. R.C.  O f f  T i n e  20in S e c  * 

* F e e d e t .  # 3..  - 6 . 6  Mix % 1 5 . 7 , M o i s t  % 
* , F e e d e r  # 4. . ,E l .@ Mix % 13.7 . M o i s t  X . :  

. .  * . .Feede!-. # 1 .,. .. I 9. 5 Mix % . .  

x 
* . .  

* F e e d e r . ' #  5 ' . 0 .S  .Mix  % 2.7 M o i s t  % * 
* F e e d e r .  Ii E. 3 6 . 0  Mix % 2.6 P l c i s f  % Mi:. T e a p  S e t  32in D e g  * 
* F e e d e r  # 7 28.4 Mix % 4.9 M o i s t  % *.. 
* R.FI.F'. . . .  14.2 Mix % 7.5 M o i s t  X 4.8  F1.c. % . *  

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

+ * Q. c, 5.3 M i x  % * 
* 
'c 

* 
, .  * 

S _ _ _ _ _ _  
* T o t a l  100.0 % R c i i s ' i t i v z  D . 0 0  Mix 5 * 
S x 
* * 
* * * * * * * * * + ~ t * * * * t * S J + x ~ * * ~ * J + ~ ~ * ~ ~ * ~ . ~ ~ ~ ~ J ~ * ~ ~ ~ ~ ~ ~ ~  c , t S ~ ; ~ ~ : ~ . - * * - , . * 2 S ~ S J * * * ~ ~ S . ~ * ~  

. . . . .  . .  . . . . . .  . . . . . . . . .  . . . . . .  . .  
.,. . 

. . . . .  . .  

*******~****X*+******************~J~******+*J**+********x**** . **~*******  
* ' ',,' * 

* 
. .  

. .  . .  :. !,.. 

. . . .  . .  . . ' '  " . ' ,  Lehman - R o b e r t s  :... * 
.: , .  . .  12:32':& 'I * . .  ..* 

. l a n t  S t a t u s '  R e p o r t  





.̂ . . . .  - - - - . - . . .  
Rrtual ...... .:FI:c .~ . .  

ge . . '+ t i i a ' l :  Q:C. 
************* . . . . .  

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

t u n n i n g  ~ i x  ii 51 . ., . . i -,, 

. . .  
'Name :' 4 1 1 - E  ; ' . :  ,' . .  .~., !. .; . . 

,. D . s f r i ~ C i n n  : 411-5/!.1 R 4 P  RC IN RRF' 3.' 
. . . .  

*. . ' .  

. ,  . .. , 

* ..;,', . :  .~ . 

* F e e d e r  8 1 . 5 . 5  N i x  % 
* Fe;der-, % 2 0. 0 M i x  % 2..5 M o i s t  % '~ 3 . C .  
* F e ~ e d e r  * 3 6.6 Mix % 15.7 M o i s t  % , '  . .  - 
'* F e e d e r -  l i  4 D.0  M i x  % 13.7 M o i s t  % : 

* F e e d e r -  # ' 5  D . 0  M i x  % Z.7 M o i s t  X 
. *  F e e d e r  X h '36.0 Mix % 
* F e e d e r -  # 7 Z8.4 Mix % 

. .  
5.4' M o i s t  % ,R.  C. . .  . . . .  

2.6 M o i s t  % ' M i x  Tern 

r; . 
,I{:, . * . . , . . .  

4.9 M o i s t  i c  . . .  . *  
, 

. . .  . . .  
14'.2 M i x  % ' 7 . 5  M o i s t  % 4.m R . C . ' .  % . .  

. .  :. * R. FI. P. 
* "' ' .  

* R i C . '  : 
. .  .*, , .. . . . . .  . .  '_ * . .  

. .  5.3 Mix % 
. , .  . 

. . .  . . . . . . . .  . . ,.,. 
. . . .  

. .  _. 
. .  . .  . .  

. .  . . . .  

_ - _ _ _ _  
G!ddit iv .e  0.00 M i x  iC 

' * Y ' . '  . .  . .  
. .  ." .Total  . 10m.m % .. * ' . "' 

. *  : . I . _ , .  ~, * .. c;: 

(.:.: 

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

* * * * ; * * * * * * * X * % * ~ * X * * * ~ * ~ * ~ * * * * * * * ~ ~ * * ~ * ~ ~ * * . * * * * ~ ~ * * * * * * * * * * * * * * * * * * * * * * *  . .  
. . . . . .  . . . . . . .  . .  

, ,  . . .  . . .  . . . . . .  
, .  

1':. . ~ -, . 

: .  . .  . .  . .  . .  
. . .  





... . . . .  . . .  ........ 5 . . . . . . .  . . .  . . . . . . . .  
. .  1.. I . 

. .  

.. ~ 

. .  

. . . . .  
, .  

* 
* 

. . .  

*' 

. . . .  . . . . . . . . . .  . .  .. 
. .  . , .  . 

* 
* . .  . .  

" .  c + * * x * * * * * - ~ * * , , * * , * , i * * * * * * . ~ * * . ~ * * * * * * * ~ ~ . ~ : ~ ~ ~ * * ~ . * ~  x * * ~ + * * , * * . ~ * * * * , * ~ * * . ~ * * ~ *  
Tot"l-"; 'Uni t s  * ;.,,';., ' '  :, ' ' . "  

. .  
: . ,  ..... . . . . . . . . .  4 . ' .  
. - .  . . .* . . .  

* * R a t e . :  U n i t s .  ~' . .  
< * . .  

. . .  c 
.... 15.'9 T o n s  F ' e r  Hour-,. . * ' ,  

c. 

* P r o d u c t  i o n  T o n s  P e r  Ho.i.lr 15Xl T o n s  ; . .. * 
. *  1 1 7 6 . Q  T o n s  . '  

, .  

, :  ~. 
* R g g r e g a t e  . T o n s  iter. Hour-' 

* V i r g i n  G.C. , . ' 14 .? : .Tons  P e r  Hour 68.76 T o n s  . .  ' -  x .. . .  

* T o t a l  . R . C .  

. . . . . .  ... * .  . . . . . . . . .  ... . .  
. .  .. 

. .  , .  x 
.C.  . ..:: 1.8 ~ o n s  P . . . . . .  . >  

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

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

E'84. 7 T o n s '  ' ' . .  . . * .  :- 
. . .  . .  i .  . . . . . . .  . . . . .  . .  . .  i 

4 3 .  '' T o n s  
. , . , . -  

* R.R.P. 
. .  

. . i  

. . .  . .  
. . .  . . . .  . . *  . '  . .  

. .  * 
* 

. '  c: * R d d i t i v e ' ,  0 ' " .Lbs  P e r  'Hour- . .  . .  : * '  

c 

.. * ' '  c. 

. .  
. . . . .  

.. . .  

... 
. .  . . .  . . . .  Rgg. C o m p o s i t e .  ~ 0 i s t i . l t - e  4 .6  5: * 

T e n p e r a t u r e  ' 318 Deg.  S l i n g .  P o s i t i o n  7q % * 
+ A . C . ~  T e m p e r a t u r e  . 314 Deg.  R ~ ! r n e r -  P o s i t i z i n  -34 % * 

. .  . . . . . . .  * 
* 
* 

. .  . . .  
+ Mix 

* D a m p e r  F ' o s i t i o n  57.'% . .  * 
* S t a c k  T ? m p e r a t i . i r e  266 Deg. 
+ R / H  P u l s e  T i m e  2pI. S e c o n d s  * 
* I n s t a n t  R c t u a l  R . C .  5.31 % N e g a t i v e  P r e s s  0.22 I n c h e s  * 
* .Cverag? k t u a l  R. C. 5 . 2 5  % B / ~  D i f f .  P r e s s  3.3 I n c h e s  * 
S X ~ * + * X ~ * X *  % , l f * ~ ~ ~ . ~ * X I * X X I * * * * f X X + + ) 3 * + q , * * * * . * * * * * * * ~ ~ ~ ~ ~ * i ; ~ * ~ ~ ~ * ~ ~ - * ~ * ~ * ~ t * * i ; X *  

, * 

c 

.L R i i r n i n g  Mix I: 5: * C.' 
* Flame : .  411-E 

D e s c r i p t i o n  : 411-E/LJ RRP RC I N  RRF' 3.5% * 

* F ? e d e r  +I 1 4 . 5  M i x  :L 3.4 M o i s t  % R. c. 'in T i m ?  245 S e c  * 
+ Feei+?r .  +t 2 0.63 Mix % 2.5 M o i s t  .% .... R . C .  O f f  T i m e  Set...'+ 
* F e e d e r -  +# 3 6 . 6  Mix % 15.7 M o i s t  X ' 

* F e e d e r -  !4 4 E7.U Mix .%  . 13.7 M o i s t  % 
* F e e d e r  # 5 0.8 Mix .  %. :2.7 M o i s t  

F e e d e r  +# 6 36..0 Mix .% ,.. 2 . 6  M o i s t  % 

c 

c: 

c:. 

i; 

.L __--_________-__-_--____________________--------------- * . .  

* . .  . . . .  * 
,.  * 

/ 3E'@ Deg -,* 

. .  . .  . . . . .  . . . . .  . . . .  . . . . . . . . . . .  ~. . .~ . 

.... * . .Feeder -  # 7 2'8.4 M i x " ? (  . '  . : 4 . 9  M o i s t  , :,~\:.* 
. .  . .  . .  . .  * 

d R."R. F. 



. . . .  .. p 
. . . .  .. 

. .  

. .  .: i .  . . . . .  . .  - . . .  . . . . .  
*..'. ' c: . .  . .  . , .  * . . . . .  . . .  . .  
I* , ' . . .  

S e c o n d s  * :. .: 
. .  n . 2 ~  I n c h e s '  * 

3. 1 I n c h e s  * ' '  . ' '  'c ' ~ R v e r ~ k ~ e " R c t u a l  G. c. ' ' 5.29. % . R / H  D i f c ' .  P r e s s  
***%XI**+*****X**************I***s*****~.******~*********************I*s 

. . .  

c: " 

. _- . . . .  * ' .  
. .  ,._ '. . .  

. .  * 
. . . . . .  S . . R u n n i n g  Mix # 5? ~ 1 . . : . . . . .  . .*  

* Name : 411-E . .  . . . .  
* Desc r - ip t  i o n  : 41 l-E/W R R P  RC . I N  RR:' 3.5% * .  . 

(. 

. . .  
x -  . .  

________________________________________--------------- * r: 
* . F e e d e r  # 1 9.5 Mix % 3 . 4  M o i s t  % R.C. On T i n e  245 Sec  * 
* F e e d e r -  * Z 0.n b!ix % 2.5 M o i s t  % R.C. O f f  T i a e  2:ZQ 5ec  * 
s Feed?:- # 4 D.0 Mix  % 13.7 M o i s t  % * 
* F e e d e r -  # 5 0.O Mix X 2.7 M o i s t  % 

32'121 D e g  * * F e e d e r -  # 6 3 6 . Q  M i x  % 3 . 6  M o i s t  % M i x  Temp S e t  * + Feeder- t4 7 2'8.4 Mix % 
* 

* R. R. E'. 

* * F e e d e r  t: 3 6.6 M i x  % 15.7 M o i s t  % ('I 

c.;. 
. . . . . . . . . . . .  4.9  Moi ' s t  % 

... .,. . .  . . . . . .  . .  :* 
:':' 4.Q R.C. % 

. . .  
. i 4 . ~ ~ ~ i i (  x . 7 . 5  ~ o i '  . .  

. ~ .  . . . .  * 
. . .  . . .  . .  * .' . . . .  ...... . . . . . . . . . .  . . . .  ~ . .  . . . . . .  

. .  
- .  . . . i  i ,  

. . . .  . . *  ' . . ~ .  .,,' ,. 
* R . C .  5 :3Mix . .% ' .  : . . . -  
* 



... . .  
15+1.8 .Tons  ?e 

i . ' 6 . T o n s  P e  

. . .  . . . . .  . . . . . . . .  . . . . . .  . .  .: . . .  . .  

. . . .  c . : ,  . *  ,.: . ,  ' '  ... ( . .~  .... i . . .  . . .  
. .  . .  

* R.'R.P. R .C .  

' 5 'R. R.-F'. 41' ' : T o n s  Pet ' ,Hour .  
. ,. . .  . . . .  . . . . . . .  . . . . .  

. .  ' . * . . ,  . , .  

. .  
8 ,. L b s  F'er':.Hot.t?-i 

. .  . . .  
* ' f i dd i  t i v e  

. . . .  . .  . . .  

.~ .~ . 31L15.8" T o n s ,  . ,.,. ' ,  . .  . . . . . .  .. . I , :  . . . . .  e . *  
. .  * 

. .  
. ., . . . . .  . -  

. .  . .  
. .  

. . . .  . .  , . . ,  
. . .  . . . .  

~~ 

. .  

. . . .  . .  
. . . . .  . .  ' .  . , :  . . , 

' *  
. , * ' M i x  T e m p e r a t u r e .  ' 329 Deg:- : 

T e n p e r a t u r e  314 Deg.' .: 
. . . .  . .  ". : ' . ' , . . .  

* R.C. 
. _ . . :  * S t a c k  Temper:ati.ire . 270 Deg.  

* I n s t a n t  R c t l - t a i  .R. c: 5. 16 % . ,  

, . . .  . , .  . , . , I .  . . . .  
. . .  .~.,. , 

. .  

S l i n g . ' .  P o s i t i o n  . .  70 % .':..:. * 
* C' Burner .  P o s i t i o n  37 % . ' 

Darnpet- ? o s i t i o n  57 % * 
. .  . .  * 

H / H  P u l s e  T i m e  20 ".: S e c o n d s  * 
N e g a t  i v s  P r e s s  1L1. 20 ~ I n c h e s  f 

H / H  D i f f .  P r e s s  . 3. 1 .?Ir IC  hes . . ?  -t 
(: 

. . .  . . .  ..,~ . .  
i '  . . . . . . .  . ; . * . .  . . ~ v e r a g e  R c t u a l  CII,'C.. 5.28 . - :. 

).:. . . . . .  ': :.: : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ~ 

L': 
. . .  . . .  . . . . . .  r 

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

. .  , ,. 
. . .  ~. . .  . .  

__..:.. * 
* . .  

: .  . R u n n i n g  Mi,x . ,  

D e s c r i p t i o n '  : 411-E/W R R P  RC IN RRP 3.5% . . .  

. .  .* Name .: 411-E . . . .  *- 
. . .  * 

* 
* F e e d @ ? -  # 1 9 . 5  i1i.x % 5.4' Moist % R.C. 'On T i m ?  245 Sec * 
f F e e d e r  +# 2 1L1.8 Mix ,  % 2:s. M o i s t  7. R.C. @ff T i m e  20712; Sec , *  

. .  * 
- *  , .  _--_____________________________________--------------- 

. . .  

+? Feed?:. # 3 . 5 . 6 . M i x  7'. 15.7 M o i 5 t  ;< * 
~. *' .i F e e d e l - .  # 4 0. 0 Mix % 13.7 M o i s t  :'. * 

* F o e d e r  * 5 8..0 Mix % 2.7 M o i s t  X * 
* F e e d e r  # h 3 6 . 0  Mix % 2.6 M o i s t  % +!ix Temp S e t  3s0 D e n  * 
* F e e d a r  # 7 2'8.4 Mix Z 4.9 M o i s t  % * 
* * 
+ R .  4. F'. 14.2 F i x  % 7.5  M o i s t  % 4.0 0 . c .  :;. + 
* 'c 

* 2.c. 5.3 Mix % f 

* + 
* * 

* * -_-__- 
* T o t a l  i l io.0 % :? i ;di t :vz j2:AD b l i x  :/. + 
46 * 
* . *  

: x * * * * * * . * * * * * * * * ~ ~ * ~ ~ ~ ~ . ~ * * . ~ . ~ ~ * * x * * * * * * * * ~ * * * . ~ - c ~ * * * * * * ~ * * ~ * * ~ * ~ ~ * ~ * ~ ~ * * * . * , * * *  
. .  

... . . .  . . . . . . . . . .  . . .  . . ~. 
.. . .  

. . .  

. .  
. . . . . . .  

. .  



* ..: : ~ .  ,' . ,  . . . . . .  

.* R. R.7 .  . 
. .  

. . .  

* f i d d i t i v e  
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* F e e d e r  # 4 ' IzI.0 Mix % 15.7 M o i s t  % 
* .~ F e e d e r - '  # 5 C3.2 Mix :/. 
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* F e e d e r ,  +i 7 28.4 Mix % 

.. 7 .5  ~ ~ i 5 t  x : . ;  .. ; 4.8 R.C.  14.2 Mix % * R. FI. F'. 
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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 s t a c k  sampler with appropriate  

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

according to t h e  schematic  on the nex page. 

8. An Airguide Instruments Model 2 I I-B (uncorrected) aneroid 

barometer  was used t o  c h e c k  t h e  barometr ic  pressure. 

I 
I 
I 

I 
P 
I 

i 

C. Weston dial t he rmomete r s  are used to check m e t e r  t e m -  
peratures. An Analogic Model 2572 Digital Thermocouple i s  

used for s t ack  temperatures .  

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

dioxide and carbon monoxide content of the s t a c k  gases. For 

non-combustion sources, A Bacharach Instrument Company 

Fyri te  is  used for t h e  gas  analysis. 

E. Fi l ters  are mady by Schleicher and Schuell and are type  I-HV 
with a porosity of .03 microns. 

F. The acetone is  r eagen t  g rade  or ACS g rade  with a residue of  

L .001. - 

I" 
Form #REC-O'I 
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Low Cost GC Free Data System/lntegra!or 

meld Portable Bullt-In Purge and Trap 
Temperature Programmable Multlple Detectors 
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SPECIFICATION 

Principle 
I 

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 
20.2% 0, 
?0.2% 0, 
..n 9% n 

.ES OF OPERATION 

\ I 
I 

.".'.I" w, L 
0-1V non-isolated for 0-100% 0, 

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

3% digit LCD reading 0 to 100% 0, 

Less than 15 seconds to 90% 

32 ~ 104OF (0 .4OoC) 

0 - 85%. con-condensing 

0.2 to S.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 

11 0 to 120V AC. or 220 to 240V AC. c 10%. 
48 to 62HZ. 15VA 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 
Sewomex measuring cell, the oxygen 
concentration is detected by means of a 
dumb-bell mounted on a torque suspension 
in a strong. non-linear magnetic field. The 
higher the concentration of oxygen, the 
greater the dumb-bell is deflected from its 
rest position. This deflection is detected by 
an optical system and win 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 proponional to the oxygen 
concentration. 

R o w m u m  
I 1 

Gas Flow Diagram 

Advantages . Not crosssensitive to most common 
gases 
Long lifetime 
Rugged design 
No routine cell maintenance 



MUOEL 10 

Therrno vE Electron 
C O F I P O F I A T I O N  

Inmr"m tnimrn*nn ohia*. 

Chemiluminescent 
NO/NO, Analyzer 

Mode l  10 
For Continuous 
Source Gus 
Monitoring 
Thermo E!ec:ron's .UcCeI 10 NOINO, 
Analyzer is 38560 on r-e cnemi. 
luminescent reac:ion 3erween nitric 
oxice (NO) ana Ozone (0,) according 
lo !he reaclion: 

Lisnt ?mission ??suits '.men ;ne 
e1ec:rcnicaily exciled NO, molecules 
:evert :o ;heir youno s:ale. 

A lront Dane1 moae iwitcn arovides 
for sither a Cirecl reaccur of !he NO 
concenrration in ;he samoie 3eing 
anaiyzea ("NO" mode) cr :ne iotai 
NO, concentration ("NO," model. 
When n e  Lloael 10 is 3iaCed in the 
"NO," ,nooe. :he samoie siream 
3asies rhroupn a NO,-&NO 
conver:er orior :o entering rhe 
reac:ion cnamoer lor suoseouent 
analysis. 

Key Features 

NO -O,-NO: - 0: - n u  

* Sa1ec:ive detection Of  NO or NO, 
Eignt ranges. from 2.5 Io 
10.000 nom FS 
Continuous monitoring with raoid 
response 
Linear on all ranges 
i ieid proven reliabiiiry - Insensitive 10 chanpes in sample flow 

Model 10 Specifications' 

aanpes 0-2.5 ;om 0-250 ppm 
0-10 c'om 0-io00 ppm 
0-25 aom 0-2500 porn 
0-iC0 Dam 0-10.000 3om 

Minimum Deteclable Csnceniration 05 3om 

ReoroCucioiliiv 14'3 O f  ss 
Coeraring Temoerature Exrremes 0-JOT 

aesoonse Time (0-909'0) - I .5 iecono NO mcce - 1.7 secmo NC, ,ncce 
Zero S;aoilitv 2 I oom in 24 nours \ 

Soan Slaoilitv = I O 4  in 26 hcurs 

Lineariw = 1 %  frcm 0.05 :o 10.000 o m * -  

? m e r  Reauirements 1000 watts. i 15 = :O volts. 50 HZ stancaro. 
Also availaole in 115V 50 Hz. and 210 I5 
volts. 50 HZ versions 

Phvsical Dimensions t9'wide x 17'hian x 20'deeo 

Instrument Weiont 75 ibs. rincluaino 3urno) 

outours Two standard outouts suDplie0: 1) 0-1OV: 
2) Field selectaole lfom 0-IOV. SV. 1V. 
IOOmV or 10mV. (ma options available.) 

'Soecwaiions are wpcai ana sun~eci IO cnange wiinoul nolice. 
*.W!in 0: +eo: wlln d w  at, itnearc~y io 2WO nom. 



1. Model 10 f low Scheme 

I . -  

I 
i 
1 
1 

. .  . .  I 
c 3 L  . 
Sample 
lnlat ... -. ~ . .  . .  . 

. .  _ .  . .  . .  

. .  - - . .. . , _ _  
As illustrated in lhe above diagram, SamOle gas enIerS the Model 10. flows througn the bypass caoillary. and divides. ,Wosi 
of :he sample flows ihrougn the llowmeier. accumulaior. Sypass 3umo. and exnausts. Only a small amount 01 sample !lows 
:hrougn the samole caoillary lor analysis. The bypass 3umo in conjunction with me samoie regulator maintain a canstant 
wessure differential across the samole caoillary. ihus maintaining constant sample llow for analysis. This plumoing nework 
makes Ihe analyzer insensitive to pressure fluctualion in the sample Inlet. 

From :he samole caoillary, the Sample to be analyzed is either direcied througn the NO, :o NO converter or around it. 
oeoending on the choice of the operator. In :he reac:!on cnarnoer the samole reac:s wlth ozone 10 orauce :he light 

The light emission is sensed by the pholomultiplier tube and amplified. 
emisston and is exhausted. The Ozone is produced inlernally from dry air enrering through the oxygen repulator and 

i Options Accessory Instruments 
10-001 Model 700 Heated Caoillary Module 

Model 606H Heated Particulate Filter 

Bypass pump assembly includes pumo. snock 
tray. accumulator. tubing, and fittings. 

- Thermo E Electron 
C O R P O R A T I O N  
Envimnmenbl Instrumenis Division 

108 South Street 
Hopkinton. MA 01748 
Telephone (617) 035-5321 
Telex 948325 

Model 800 Sample Gas Conditioner 
Model 900 Sample Gas Conditioner 



1 Environmental Products 

I' NDIR SINGLE GAS ANALY,7cm 
1 

L I I  1 

.I 

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 

Y 
1' 
1' 

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

I See specifications on reverse side 



’- FUJI 730 SINGLE GAS ANALYZER 

pAlNClpLE0FopERATK)N 

The Fuji 730 Series Analyzers uaa me infrared abvrrpaon 
charansrimc of g r r n  m meawr. m. concentration of gu 
samples. An M u e n l  single beam derign which inmrporalee a 
unique m a u  flaw % m o r  a y m m  inaurar acwrala ud 
interference free ~ a l Y j s  lor a wide variety of application.. 

A single beam of intrared energy i¶ chopped and passed mrough 
a sample call mmaining me flaring gar sample. b e  m ma 
absorption c h r M e n d .  lhe amwm of energy in !he berun is 
redugd b y  me mncenaadon of me murured gas in me urn+. 
The attenuated intrared b.am ia prrwd wridly mrough me luo 
cavities of me mau flaw Mnwr which mntain a high 
mncentradon of lhe gas species the analyzer is intended 10 
measure. 7he luo cavity wnwr performs luo hmctions in me 
analyzing process. it R n t  ellminates imerferenca causa  by omer 
gases and walw vapor by dei&ng and subtracting the 
interference mrnponent trom lhe deiec~or output. and m n d l y ,  
PrOdumJ an output signal which reprewna an aoxrate 
duplication of me reladw infrared energy abwrption. mis 
retultant Signal is elamanidly procouad and linearized Io 
provide an e l & d  sigoal which drives meten and omer output 
devices. 

STANDARD GASES 

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

STANDARD RANGES 

0 - 500/1000 pprn 
0 ~ 1000/20OO pprn 
0 ~ 2000/5000 pprn 
0. 2500/5000 ppm 

00.5/1.0% 
0-1 /2% 
0-2/5% 

1-1 0/20% 

PURGE GAS FiTlNG 

Standard Equipment 

INTERNAL SPAN CHECK FU\TURE 

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

0-5/10% 

SPECIFICATIONS 

RepeatabJay  
~ 0 . 5 %  of lull sa le  flow range) 
z 1.0% 01 full wale (high range) 

Zero Drift’ 
I 1% of full d e  per 24 hours 

Span Drift’ 
: 1 %  of full scale per 24 hours 

Linearity 
:Z% of full s a l e  (with linearizer) 

Noise Level 
0.5% of fuli wale 

Speed of Response 
93% indication 

0- 
23 Or 5 rscDnda [field selectable) 

,.- 1 

Pneumatic 
l e u  than 15 soand9 [depending on cell ieng 

W W P  

lnterrral span check 

O W  

Two hours (lo -2% hrll wale) 

,Manually activated from lroni panel 

0 to 1V OC. linear & L 2 0 m A  OC. lineat 

Ambient Temperature Range 
23 to 113’F ( - 5 to LS”C) 

Ambienf Humaity 

Sample Gas Temperature 

To WI 2.H. (nonconaensing) 

32 to l P a F  (0 io ST) 

Sample Gas Flow Rate 
2 z 1 s d h  (1.0 :0.5 slpm) 

Purge bteiwhare nscesrary) 
2 x f h  (1 slpm) when required 

Power Requiremecxs 

Gasconnections 

SQe and weight 

115VACZ10%. 6U HZ. 30VA 

All %’ mmprsssion-rype tube linings 

7.9 (H) X 9.8 Fv) X 21.3 ID) inches 
( a x  250 x 5 4 1  mm) 
24.2 pounds (1 1 kg) 

-xl%samoDnditDm 



1 Environmental Products 
PACE ENVIRONMENTAL PROOU 

A DlVlSlOH OF PACE ASSOCIATES, INC. ' 

1195 EASTON Roan 

' NDIR GASANALYZER 
It 

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 (C'02) 
- Sulfur Dioxide ( S O 2 )  
- Nitric Oxide (NO) 
- Methane (CH.) 

Designed For Continuous Operation and 
Low Maintenance 

Bench Top or Rack Mount Insensitive to Vibration 
Available 

This instrument is designed forstack monitoring and process control applications. It's remarkableaccuracyand fast 
reponse makes it an ideal instrument for CEMS. boiler control equipment, research labs and many other monitoring 1' applications. For usage requiring ultra sensitive measurement, the Fuji 760 delivers superior performance. Using the 
Non-Dispersive Infrared (NDIR) Mass Flow Detector. low concentration measurements are accurate and reliable. The 
Fuji 760 incorporates an Interference Compensating Detectorwhich minimizes theeffectsofothergases. particularly 
when Operating in ranges of high sensitivity. 

See specifications on reverse side 



FUJI 760 

FEATURES OF THE FUJI-760 
The Fuji 760 Analyzer uses infrared absorption techniques to 
measure gas concentrations. however. many innovative 
features make this instrument far superior to conventional N~~ 
Dispersive Infrared Analyzers. Among its unique features are an 
OPlical chopper design which virtually eliminates the ef fects  o f  
vibration and resultant optical noise: a mass tiow sensorsystem 
which reduces the affects of interfering gases to insignificant 
levels. thus Permitting gas analysis at low concentration ranges: 
and a dual beam optical system derived from a infrared 
source which enhances long term stabilily. 

PRfNCtPLE OF OPERATION 
A single beam of infrared energy is modulated and split inlo two 
parallel beams by  a distribution cell. One beam is passed through 
a reference cell containing a non-absorbing gas. and the 
beam is Passed through a cell containing the sample gas being 
measured. The beam passing through the sample is 
attenuated by the amountof gasconcentration in mesampleand 
compared against the unattenuated reference beam by the 
flow detector system. One set of detectors sense the amount of 
samplegasascomparedagainstthereference. thesecond se to f  
detec:ors measure and cancel interferents in the sample. The 
OutDut,S Of  !he detectors are electronically processed and 
Condltloned Into useable signals for indicators and otheroutpyt 
devices. 

Detectable Gas Ranges 
Standard C o n f l o u r a t i o n  

~ ~. - 
Component 
Carbon #Monoxide (CO) 
Carbon Oioxide ( C 0 2 )  

Nitric Oxide ( N O )  

S u l f u r  Oioxide (SO,) 
Total Hydrocarbons 

Minimum Range 
0 to 100 pprn 
0 to 50 pprn 
0 to 100 pprn 
0 to 100 pprn 
0 to 500 pprn ~. 

Other Gases can be measured. Cail our  applications 
engineer or your local sales representative to discuss 
the suitability for your  s p e c i f i c  needs. 

Gas Analyzer , t 
Specifications 
(Standard Configuration). 
Repeatability 
2 0.5% of full scala 

Zero Drift 
2 2% 0 1  full scale per week 

Span Drift 
2 2% 01 full scale per week 

Linearily 
: 2% of full scale 

Speed of Response  
90% indication within 5 seconds 
IElectronic Response) 

Range S e l e c t i o n  

d 
.I 

Pour noura minimum 

0 to 1V OC. linear and ~ - 2 0 m ~  oc. linear 

23 to 113.F (-5 to a5’C) 

TO 90% R.H. (nOn-COndenslng) 

o u t p u t s  

A m b i e n t  T e m p e r a t u r e  R a n g e  

A m b i e n t  Humidity 

S a m p l e  Gas  T e m p e r a t u r e  
32:o 122’FIOto50~C) 

S a m p l e  Gas Flow Rale 
1.0 4 . 5  scfh (0.50: 0.25 slpm) for ftancara 
conligurat!on 

M a t e r i a l s  in Conlact with Sample 
304 stainless steel. nworens rubacr. 
mboer. CaFY saopnire. Tellona 

Power Requirements 

1) 
1, 

I 
I 
1 
d 
1 

I PACE ENVIRONMENTAL PRODUCTS 
A DlVlSlON OF PACE ASSOCIATES. INc. 

11 96 EASTON ROAD 
- HORSHAM. PA 19044 - L 

PHONE: (2151 4 5 7 . 1 i d A  

- 
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E N G I  N E E RI N G 

HEATED TOTAL 
HYDROCARBON 

ANALYZER 
MODEL VE7 

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

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

Options 
Digital display with BCD outpuUwithout BCD output 
Remote range control and range I.D. 
Recorder output of oven temperature 





R 

SISAlVNV HVd V 

SISAlVNV At101W08Vl I A  



. 

TRIWOLE LABMIATWIES, INC. 

801 C a p l t n l r  O r i v o  DATA FILE:FE815 S W L E  I O :  RUN S l  

Our-, NC 27713 RF FILE: FE807 

T.l-phQ1: (919) 544-5729 DATE: 09/30/91 T L I  9 ~ p l o  I O :  46.060.1A.H 

1 OILN FACTOR: 

T L I  P r o J a c t  NrnMr: 10976 

ANALYSIS DATE: 09/19/31 

Q U I N T I T A T I O N  R E P O R T  
..................................................................................................... ..................................................................................................... 
IiDME AREA RF SCAN I S I D  WWNT, Ug CODE WAN L IU IT  
..................................................................................................... 
1,4-01chlorOb.n2.m-d4 1456 309 1 IS 
Naph th l l om-dE 6130 403 14 19 

h 
Naphthalone 44684 ,9104 407 14 320.20 0 10 

2-Y.thYlruDhthl1.M 17973 ,7186 589 14 163.20 D 10 

A c o n a p h t M m - d l 0  5247 736 28 I S  

2 - C h l o r ~ ~ p h t h a l o m  0 .9327 0 20 . 1 6  NO 10 

AcOMphthy1.m 19639 1.5120 714 28 99.02 0 10 

h r u p h t M m  0 1.0072 0 20 . 1 5  NO 10 
F 1uor.m 5565 .9405 816 28 45.11 D 10 

P M M n t h r O m - d l O  11012 950 47 IS 
P M m t h r o n o  7446 1.0774 953 47 25.10 0 10 

Anthr.com 940 1.0176 960 47 3.36 E 10 

F 1 w r a n t h . m  755 1.1700 1123 47 2.34 E 10 

C h r y M m - a l Z  9009 1338 57 I S  

P y r o m  013 .9377 1154 57 3.02 E 10 
Bonzo(r)anthrrc.m 0 1.0234 0 57 .09 NO 10 
C h r y u m  0 1.0396 0 57 .00 NO 10 
P.rylane-al2 9237 1557 64 1s 
8OnIO(b)fluOrMth.ns 0 .E831 0 64 .10 NO 10 

B . n I O ( k ) C l u O r m t M ~  0 .9783 0 64 ' .09 NO 10 

8.nxo(.)pyr.m 0 ,8487 0 64 .10 NO 10 
B . n z o ( r ) p y r o m  0 ,9448 0 64 .09 NO 10 
P o r y l o m  0 3 6 2 7  0 64 .15 NO 10 
InO.no(l.2.3-2d)pyr.n. 0 ,8595 0 64 .10 NO 10 

OiMnr( r .h)Mthrwm 0 ,9225 0 64 .09 NO 10 

Bon2o(g.h. i ) rmry lons 0 .9620 0 64 .09 NO 10 

., 

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

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

Torph.ny1-dl4 

bmthrac.m-alo 

Pyrone-dlO 

P h m l - a 5  

2 . 4 . 6 - T r i b r o a o p h m l  

1 ,4 -0 ibmoD.nzom-d4  

19703 .6280 1195 57 137.90 0 137.9 

18500 .9242 958 47 72.74 0 72.7 

20384 .E547 1152 57 137.02 0 137.0 

3210 1.1959 281 1 73.73 0 73.7 
2039 .0779 852 20 139.50 0 199.5 

1800 .4698 492 1 105.27 D 105.3 

CODES: HD = Not  Detectad:  0 = Cu toc tad :  E E s t i m t o a :  Is = 1nt.-1 S t .nd l ra  
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RPI Name _________---____________________ 
152 1 . 4  Dich lbrobenzene-d4 
1 T o  Naphtha 1 ene-dFj 
1 28 Na c h t h a 1 en e 
142 Z-Methy lnaphthalene 
164 Acenaphthene-d 1 0 
162 2-ChloranaDhtha.lene 
152 Acens. oh t hy 1 ene 
15Z qcenaphthene 
l i 6  F l u o r e n e  
188 Fhenan threne-d 10 
178 Phenanthrene 
178 Anthracene 
-GL F l u o r a n t h e n e  
240 Chrysene-d l2 
244 Terphenv l -d l4  
- ... 0- .. & F’.v,rene 
228 Benzo(a )an th racene  
220 Chryzene 
264 F e r y i e n e - d l 2  
253 E(enzo ib ) f l uo ran thene  
252 penzo( I : : ) i lL io ran thens  
252 Benzo(e)pyrene 
252 Benzo ia)pyrene 
LJ- F e r y l e n e  
276 Indeno( l , 2 .3 -cd )pv rene  
278 D ibenz !a ,h )an thracene 
276 Ben zo ( a .  h ~ i ) pery  1 ene 
266 Fen tach io ropheno l  
ST Nit robenzene-d5 

172 2 -F iuo rob ipheny l  
2.32 2.4.6-Tr ibromophenol 

99 Fhenol-dS 
212 Fyrene-d1D 
133 Anthracene-d l0  
240 l ,?-Dibromobenzene-d4 
135 1 .5 .5 -Tr ich lo robenzene-d5 

- .- 
- 

-%C? 
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1 . 4 - D i c h l o r o b . n Z ~ M - d 4  

NaphthalorY-d0 

Namthalon. 

2 - Y . t h y l r u p h t h a l o n e  

Ac.ruphthnb-dl0 

2 - C h l o r a u p h t h a l o n  

A W N p h t h y l O M  

I \ u M p h t h M  

F1wr.m 

Phnanthr.rY-dl0 

P h N n t h r . n  

AnthrawN 

F luo ran thene  

C h r y u m - d l 2  

P y r o M  

B . n z o ( a ) m n t h r u o ~  

Chryb.rm 

P a r y l o n e - d l 2  

B . n z o ( b ) f l u o r a n t h n e  

B . n z o ( k ) ? l w r a n t h o m ,  

B . n r o ( o ) p y n m  

B.nro(a)pyr-n. 

P0ryl.M 

I n ~ n o ( l , 2 , 3 - c d ) p y r o n .  

D i h n z ( a , h ) M t h r a u m  

B.nzo(g,h, i)p.rylone 

1433 

5092 

9150 .9408 

3346 .7942 

3503 

0 .9237 

1519 1.5395 

0 .9778 

921 1.1415 

7116 

1195 .8666 
0 .e724 

193 1.3003 

11953 

200 1.1620 

0 1.0992 

0 1.0170 

13087 

0 .9739 

0 1.1928 

0 .9749 

0 1.0228 
0 .so02 

0 .eo90 

0 .E430 

0 .9214 

302 1 
478 1 4  

480 14 

502 14 

729 29 
0 20 

707 20 
0 20 

808 28 
941 47 

943 47 

0 47 

1113 47 

1326 57 

1 1 4 3  57 

0 57 

0 57 

1541 64 

0 64 

0 64 

0 64 

0 64 

0 04 

0 64 

0 64 

0 64 

I S  

I S  

305.86 0 

112.36 D 
I S  

.97 NO 

102.05 D 
.91 NO 

36.02 E 

I S  

31.01 E 

. 5 2  NO 

3 . 3 3  E 
1s 

2.31 E 

.24 NO 

.26 NO 

I S  

.24 NO 

.20 NO 

.24 NO 

.23 NO 

.40 ND 

.29 NO 

.28 NO 

.25 NO 

40 c 
40 40 I 
:: I 
:: I 
40 40 I 
40 4 0  1 
40 40 I' 

40 

40 

40 

40 

40 

40 40 I 
S U R R O G A T E  S U W M A R Y  ARE& RF SCAN IS10  W N T  CODE 2 RECOVERY .............................................................................................................. 

T o r p h m y l - d l 4  4602 .a179 1186 57 75.31 D 75.3 
A n t h r U o M - d l O  3327 .e004 048 47 04.95 D 05.0 
Pyrone-d lo 4703 .E714 1141 57 73.17 0 73.2 
Plmnol-d5 904 1.5876 273 1 69.18 0 69.2 
2,4.6-Trib-h.nol 248 .(lo8 043 20 1 w . 0 0  D 100.0 
1 ,4-Oibr-tmnz--d4 478 .El06 408 1 80.24 D 86.2 

MDES: NO = Not  Detected: D = h t - c t e d :  E i. E s t i u t o d :  I S  = In to-1 S+mb.rd 
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Area F.Fla.qs C P I  !%me 
--------c------_______________ 

152 1 . 4  P ich lorobenzene-d4 
1 2:h Na @ h t h z 1 en e--d 8 
1 2% r . i~ .c  h t hs. 1 ene 
142 2 - r I 6 t h v l n a p h t h a l e n ~  
154 Aceriachthene-d 10 
1 6 2  2-C r~ : o run a o h t ha 1 en r- 
152 Acenaohthv 1 ene 
15: Aceftanhthene 
1.56 F l u o r e n e  
lee Phenanthrene-dlD 
178 Fhenanthrene 
173 Antnracene 
202 F 1 u o r a n t  hene 
240 Chrvsene-dl2 
244 Terphenv l -d l4  
2U2 F'yrene 
228 Benzo(a)an thracene 
223 Chrvsene 
2@4 Pery lene -d l2  
252 Penzc ! ib ) i luoran thene 
252 Penzoi i , : ) i lL ioranthene 
252 Benzo ie )oy rene  
LC); Eenzo(a)ovrene 
252 P e r y l e n e  
i i o  I n d e n o ! l . Z . ~ - c d ! p v r e n e  
278 Pibenz i a .  h jan th racene  
27.3 ~ e n _ o i a . h , i ) c e r v i e n e  
266 Fen t ac h 1 o r c  p hen o 1 

82 Nitrobenzene-d; 
172 2 -F luo rob iohenv l  
.:..zJiJ 2 . 4  I 6 - T  r i bromo p hen o 1 

99 Phenol-d5 
212 Pvrene-d l0  
189 Anthracene-d l0 
240 1,6-Dibromobenzene-d? 

7c- 

-,-. 

-- 

'1 
I 
I 
I 
I 
P 
I 
4 
I 
I 
I 
li 

135 1 , J . S - T r i c h l n r o b e n - e n e - d ~  
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1,4-DichloroDOnr.N-d4 

Naph tha loM-d8  

N . p h t M l O M  

2 - Y . t h y l w h t h a l o n e  

P.c.naphth.TY-dl0 

2 - C h l o r w p h t M > o n a  

A c m a p h t h y l o m  

AC0kphth.M 

F l u o r o w  

P h N n t h r o N - d 1 O  

P h a m t h r m a  

A n t h r a U n e  

F l w r a n t h M  

C h r y u w - a 1 2  

P y r o w  

B.nzo(a).nthrac.rr 

Chrymana 

P o r y l o ~ - d l Z  

Sonro (b ) r l uo ran the fw  

B.nzo(k) f luoranth. rw 

B.nzo(o)pyrene 

B.nzo(a)py,r.rm 

Pory1.w 

I n ~ m ( l , 2 , 3 - c a ) p y n n s  

Ditmnz(a,h)anthracona 

B .nzo (g .h . i )P . r y low  

2044 

8050 

47172 

17901 

5550 

0 

18268 

0 
5627 
9611 

7006 
0 

886 

8941 

0 

0 

0 

8628 

0 
0 
0 

0 
0 
0 

0 
0 

.9104 

,7186 

,9327 

1.5120 

1.0072 

.9405 

1 .0714 

1.0176 

1.1700 

.9377 

1.0234 

1.0396 

.E831 

.9783 

.a487 

.9448 

.Sa27 

.a595 

.9225 

.9620 

308 1 

483 1 4  

487 1 4  

588 1 4  

736 28 

0 28 

714 28 

0 28 

816 28 

950 47 

953 47 

0 47 

1123 47 

1338 5 1  

0 57 

0 57 

0 57 

1557 64 

0 64 

0 64 

0 64 

0 64 

0 64 

0 64 

0 64 

0 64 

1s 
I S  

260.75 0 

123.78 0 

1s 
.15 NO 

8 7 . 0 7  D 

. I 4  NO 
43.12 0 

IS 
27.06 0 

.OQ NO 

3.15 E 

I S  

.10 NO 

.OQ NO 

.09 NO 

I S  

.. 10 NO 

.09 NO 

.ll NO 

.10 ND 

.I6 NO 

.ll NO 

.10 NO 

.10 NO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

.--- 
AREA 

.- -------. 
18824 

17268 

20033 
4344 

2133 

2593 

RF SCbN I S I D  W N T  CODE 

.a288 1195 57 133.92 D 

.9242 958 47 77.75 D 

.a547 1152 57 136.89 0 
1.1459 282 1 11.10 0 

.0779 852 28 197.30 D 

.4698 491 1 108.04 0 

CODES: NO = Not  Ds toc tea :  D I D s t e c t e a :  E = E s t i i t e a :  I s  = Intwnal  S t a n a r d  

I RECOVERY ----------- 
133.9 

77.8 

136.9 

71.1 

197.3 

108.0 

1 
1 
1 
1 
4 
1 
1 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
- 



I 
1 
I 
I 
I 
I 
I 
1 
c 
F 
I 
I 
1 
I 
I 
I 
I 
I 
1 

ul 

_-  

m 
G 
4 
Q 

-6) 
2Z-w 



I 19-Se~-91 2'' : ;p 

OM Name 

152 1.4 Dichlorobenzene-d4 
1 :.A Na @ h t h r7 1 en e-d 8 

1 4 2 2- Ple t h v 1 n a o h t ha 1 en E' 
l@4 Acenapht hene-d 1 
162 2-Ch 1 oronaphtha 1 ene 
152 iicenaphthy 1 ene 
15.2 fir ern ?. p h t hene 
160 Fluorene 
188 Fhenan threne-dlV1 
178 Phenanthrene 
178 knthracene 
202 Fluoranthene 
Zrl@ Chrysene-dl2 
244 Terphenyl-dl4 . - 302 F'vrene 

228 Chrvsene 
264 Perylene-dl2 

Benzo(b)f luoranthene 
-4- Etenzoii::) iluoranthene 
--ii Ben zo i e ) pyrene 
-a- Benzoia)pyrene 

Perylene 
27.5 Indenoi 1 ,z..;-cd)pyrene 
278 D i k n z  i a. h) anthracene 
L / O  Penzo(g.h,i!perylene 
?A@ Fen ta,c hl orODheno1 
82 Nitrobenzene-dS 

I 7 2  2-F 1 uorobi pheny 1 
3.36 2,4,6-TribromophenoI 
99 F'henol-d; 

212 F'yrene-a10 
i 88 Gnthrac one-d 1 0 
240 1.4-Dibromobenzene-d? 
135 l.Z,;-Trichlorobenzene- 

. ~.. I _ _  ...:.. Naphthalene 

--0 Benzo(a)anthracene 

7ccI 
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ne.- - 
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TRIANOLE LABORATORIES, INC. 
801 C . p i t o l a  D r i v e  DATA FILE:FE908 S W L E  I O :  RW 82 (1:2 a i l . )  

2 Ourham, NC 27713 RF FILE:  FE901 

Tolephwm: (919) 544-5729 DATE: 09/30/91 T L I  9 u D l O  I O :  46.061.1 A. H 

OILN FACTOR: 

T L I  P r o j w t  N m h r :  18976 
ANALYSIS DATE: 09/25/91 

~ U A N T I T A T I O N  R E P O R T  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ________________________________________------------------ 
NWE AREA RF SCAN IS10  W N T .  Ug C W E  WAN L I U I T  
..................................................................................................... 
1 , 4 - 0 i ~ h l o r 0 D . n z ~ ~ - d 4  1122 303 1 I S  

Naphth.l.M-a8 3940 . 478 14 I S  

Naphth.1.- 12301 .9408 481 1 4  265.44 0 20 

2-H.thylnrphtha1.M 4202 .7942 583 1 4  107.42 D 20 

A u w h t h M - d l 0  2530 729 28 I S  

2-Chlor-hth.10~ 0 .9237 0 28 .68 ND 20 

Ps.n.phthyl.no 4618 1.5395 708 28 94.85 0 20 
A u n r p h t h n o  0 .9778 0 28 .05 NO 20 

F l u o r o n  1294 1.1415 809 28 35.84 0 20 

P h r u n t h r o w - d l O  5541 941 47 I S  

P h N n t h r m M  1929 .a666 944 47 52.13 0 20 

An th racmo 0 .e724 0 47 .33 NO 20 

F l U o r a n t h r y  407 1.3003 1114 47 4.52 E 20 
C h r y w w - d l 2  9719 1327 57 I S  

Pyr.M 0 1.1620 0 57 .14 NO 20 
B . n Z o ( a ) m t h r a u w  0 1.0892 0 57 .15 NO 20 

C h r y w M  0 1.0178 0 57 .16 ND 20 

~ ~ y i o r w - a i z  11213 1542 84 I S  

8 m z o ( b ) f  1 Y o r a n t h w  0 .9739 0 64 . I 5  NO 20 

B . n Z O ( k ) f l W r M t h r u  0 1.1928 0 64 .12 NO 20 

B . n z o ( o ) p y n w  0 ,9749 0 64 .15 NO 20 

B.nzo(a)pyr.r* 0 1.0228 0 64 .14 NO 20 

Pery1.M 0 ,5802 0 64 .25  NO 20 

Indeem(l,2,3-Cd)pyroM 0 .BO98 0 64 .18 NO 20 

OlMnZ(aoh)Mthr.Urr 0 .e430 0 64 .17 NO 20 

B.nzo(g,h, i )pory lone 0 .9214 0 64 .15 NO 20 
.............................................................................................................. .............................................................................................................. 

S U R R O G A T E  S U M M A R Y  AREA RF SCAM IS10  PiYuNT C W E  I RECOVERY .............................................................................................................. 
T o r p h n y l - d l 4  7711 .E179 1186 57 77.60 0 77.6 

AnthrmCoM-dl0 4937 .e804 949 47 (10.97 o 81.0 

Pyreno-dl0 7396 .E714 1142 57 69.88 0 69.9 

P h m l - 6 5  1689 1.5876 276 1 75.89 0 75.9 

2 . 4 . 6 - T r i b r m p h n o l  576 .1108 844 28 164.48 0 164.5 

1 .4 -0 ib rO .Ob .nzo~-a4  770 .6186 486 1 88.82 0 88.8 

CODES: ND = Not D e t u t e a :  0 b t e c t e d :  E = E m t i l u t o d :  13  = Intwnal S t m a r d  
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152 1 . 4  Dich lorobenzene-d4 
1 1.6 rds. p t i  t 1 e --d s 

142 =-rip t to.,, 1 naphtha 1 ene 
1 b 4 Ac en a. p h t hen e -d 1 0 
1 62  2 - C  h 1 o r o n  5. r, h t ha 1 en e 
1 5 2 f+ t e n A p h t hy 1 en e 
15.7 AcenaDhthene 
100 F1uorE.nE 
1 98 F h en an t h r e n  e - d 1 Oi 
1 78 F hen ct n t h r en E 

178 Anthracene 
2E2 F l u n r a n t h e n e  
240 Chrvsene-dlZ 
244 T e  r D hen v i -d 1 4. 
=,Jz p.yrerle 
Z 2 a  Ben z G i 5 ) an t h r hc en E 

220, Chrvsene 
264 F'erv lene-d lZ 
252 B e n z o i b ' f  l uo ran thene  
-2- Benzo i l . : ) f  l uo ran thene  
252 Benzo ie jpv rene  
252 Benzo ia )pv rene  
252 P e r y l e n e  
i i l x  I n d e n o i  i .Z..Z-cdjpvrene 
275 Diben:(s ,h)anthracene 
i u S e n  z e < g ~ h . i ) p F r y 1 en e 
?A6 Fentach io roDhEno l  

32 Ni t robenzene-dS 
172 2-F 1 u o r o b i  pheny 1 
.3Z@ 2.4.u-Tr ibromophenol 

?? Fheno1-d5 
212 F'vrene-dlEl 
188 An t h r a c e n e - d l 0  
243 1.3-Dibromobenzene-cl4 
1 C 5  1 . 3  .5-T r i c h 1 o r  cm ber, z en e-d J 

1 28 N.3 D h t Pt 6. .; en F. 

75.7 

- - .  

--, 
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1.4-0i~hlor0b.nz~m-cl4 
Naphthalene-d8 
Naphthalorn 
2-W.thylmphthal.ne 
Ac0ruphth.n.-dl0 
2-Ch1orauphthal.w 
Acoruphthylom 
AClruphthew 
Fluoron. 
Ph0Mnthr.n.-a10 
Phenanthrom 
Anthracen. 
Fluoranthem 
Chryun.-alZ 
Pyron 
Bonzo(a)anthracon 

Porylono-ai2 
B.nzo(b)Tlwrmth.m 
B.nzo(k)TlucrAnthene 
BonZo(8)pyrene 
8onzo (a) pyroim 
Perylone 
Indeno(1 .2,3-~a)pyr0~ 

B.nzo(g,h,i)perylene 

C h r y W m  

Oibonz(a,h)Mthrasene 

1894 
8598 

44416 
16736 
4445 

0 
14530 

0 
3992 
8251 
4531 

668 

628 

9423 
0 
0 
0 

10512 
0 
0 
0 
0 
0 
0 
0 
0 

.9104 

.7186 

.9327 
1.5120 
1.0072 
.9405 

1.0774 
1.0176 
1.1700 

.9377 
1.0234 
1.0396 

.E831 

.9783 

.E487 

.9448 
,5627 
,8595 
.9225 
.9620 

309 1 
484 14 
487 14 

589 14 
736 28 

0 26 

715 28 
0 28 

817 28 

950 47 
953 47 
961 47 
1123 47 
1338 57 

0 57 
0 57 
0 57 

1557 64 
0 64 

0 6 4  

0 64 

0 64 
0 64 
0 64 
0 64 
0 64 

IS 
IS 

295.77 D 10 
141.19 D 10 

IS 
.19 NO 10 

86.47 0 10 
.l8 NO 10 

38.20 0 10 

20.39 0 10 
3.18 E 10 
2.60 E 10 

IS 

IS 
.09 NO 10 
.OB NO 10 
.OS NO 10 

IS 
.09 NO 10 
.08 NO 10 
.09 ND 10 
.08 NO 10 
.14 NO 10 
.09 ND 10 
.OB NO 10 
.08 ND 10 

S U R R O G A T E  S U M M A R Y  AREA RF SCAN IS10 AMOUNT CODE X RECOVERY .............................................................................................................. 
Torphenyl-a14 19503 .E288 1195 57 131.66 D 131,7 
mthraune-dl0 13748 ,9242 959 47 72.12 0 72.1 
Pyron-alo 17738 .6547 1152 57 115.00 0 115.0 
Phml-dS 4095 1.1959 202 1 72.33 D 72.9 
2.4.8-Tribroaophenol 2083 .0779 853 28 240.57 0 240.6 
1 ,4-OiD-bonzone-a4 2?D7 .4898 492 1 121.69 0 121.7 

CDDES: NO Not Ontoctna: D i Detocted: E = Estimated: IS 5 Intornal Standard 
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2.5 : ward PB : FEiJ17 LAS-BASE ClUAN 19-Seo-91 

r '  PlAT FOR REV Pelta Area P.Flags Scan OM Name 

152 ?,4 Wichlorobenzene-d4 
1 .76 Na I) h t h a. I. en e-d E 
1 
1-12 ~-rle?rt,ylnarjhthalE.ne 
164 Acenaphthene-dlEl 
i @? 2-Chlnronaphthalene 
152 kcenaphthylene 
15.3 Acenaphthene 
166 Fl~ioren~ 
188 Phenanthrene410 
176 Phenanthrene 
lib Anthracene 
2U2 Fluoranthene 
24D Chrysene-d 12 
2W Terphenvl-dl4 : 

?@Z - 
228 benzuia)anthracene 
228 Chrysene 
264 PerylEnE-dl2 
--,-. Ber;znib)f lunranthene 
--I- Henzoiit)f luoranthene 
--I- Eienzn(e) pyrene 
252 Henzniajpyrene 
252 F'erylene 
276 Indenoil,2,.3-cd)pyrene 
27b Dibenzia, h!anthracene 
276 Ben2oig.h.i)perylene 
2% Fentachlornchenol 
82 Nitrobenzene-dS 

I'laoh t ha 1 en e 
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,I 
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1 

3c- 

?C-- 

?e- 

I 172 2-F luorobi  phenyl -- 2ElS270 bb 853 .:dl 2 . 4  ~ 6-Tribromophenol 
4095.zEl Vb 282 99 Phenol-d5 

I 
I 

.3 5( 'V b c-.--i .. d i  212 Pyrene-dlB 
1 13748EI0 vu 959 "'1 @E An thracene-d 10 

27EIbA0 bh 492 240 1,4-Dibrnmobenzene-d4 -7 ._. 
4.34 la5 1 ..3.5-Trichlorobenzene-d3 ---_ 1 .:..:.LL~@ bb 
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TRIANGLE LABORATORIES. INC. 

801 C.oit.01. Drivo DATA FILE:FEBOB S W L E  10: RUN 1 3  (1:4 d l l . )  

Ourham, NC 27713 RF FILE:  FE901 OILN FACTOR: 4 

T o l ~ p h o ~ :  (919) 544-5729 DATE: T L I  Supl. I D :  46.062.1A.H 09/30/91 

T L I  P r o j o c t  Numbor: 18976 

ANALYSIS DATE: 09/25/91 

P U A N T I T A T I O N  R E P O R T  
................................ ...................................................................................................... 
NlWE AREA RF SCAN I S I D  WOUNT, ug CODE WAN LIMIT 
_______________________________c________------------------------------------------------------------ 

1.4-DlchlorOb.n~.w-d4 911 303 1 I S  

Naphth.lom-d8 3390 478 1 4  I S  

Napnthalono 6445 .9408 481 1 4  323.34 D 40 

2-Methylnmphth.low 2133 .7942 582 14 126.79 D 40  

A c o w h t h o W - d l O  2112 729 28 IS 
2 - C h l o r ~ h t h . l ~ M  D .9237 0 28 1.64 NO , 40 

AconaphthY1.w 2169 1.5395 707 28 106.71 0 40 

AC0MPhth.W 0 .9778 0 28 1.55 ND 40 

F1uor.w 557 1.1415 808 28 36.98 E 40 

P h m n t h r w m - d 1 O  4543 941 47 IS 
P m N n t h r o w  713 .e666 943 47 28.97 E 40 

A n t h r a u w  0 .e724 0 47 .81 ND 40 
F1Uor.nth.w 118 1.3003 1113 47 3.20 E 4 0  

C h r y u n o - d l 2  9935 1326 57 IS 
P y r o w  114 1.1620 1143 57 1.59 E 40  

B.nzo(.)ulthr.com 0 1.0892 0 57 .29 NO 40 
C h r y u n o  0 1.0178 0 57 .32 I10 40 
Poryl.w-dl2 12078 1 5 4 1  64 I S  

B . n Z O ( k ) f l U O r M t h . ~  o 1.1328 0 64 . t 2  ND 4n 

B . n z o ( b ) r l u o r . n t h o m  0 .9739 0 64 .27 ND 40 

Bonro ( 0  1 p y r a w  0 .9749 0 64 .27 ND 40 

Bonzo(a )py rem 0 1.0228 0 64 .26 NO 40 
Pory1.M 0 .5802 0 64 .46 ND 40 
Indono( 1 ,2  , 3 - C d ) p y r o ~  0 .a098 0 6 4  . 3 3  ND 40 

0 .a430 D 64 .31 ND 40 D i  b.nz ( m  , h )anthr.com 

B.nzo(g.h,i)p.ryl.w 0 .9214 0 64 .29 ND 40 
_. 

======Il:P==I=i-===IISIIII.--EE1I.L.-..S================~===================================================== 

AREA RF SCAN I S I D  lwuHT CDDE 

3748 ,8179 1186 57 73.81 D 

2131 .e804 948 47 85.27 D 

3382 .e714 1141 57 62.51 D 
768 1.5876 274 1 84.98 D 
259 .1108 843 28 177.14 D 
377 .E l86 486 1 107.05 D 

X RECOVERY 

73.8 

85.3 

62.5 
85.0 

177.1 

107.1 

I' ~ 

I 
I 
IJ 
I 
I 
I 
'I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

CWES: NO = Not Detacted:  D = D . tec ted :  E = Est1mt.d: I S  = I n t o r n a t  Standard I 
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DE : F E ~ W  

152 1.4 Di rh lorobenzene-d4 
1 N a D h t ha 1 eri  e - d  ii 
128 Nao h: ha. 1 ene 
142 2-Methy lnaohthalene 
l h 4  A c  en ap h t  hene-d 1 0 
1 02 7-Ch lo ronaoh tha  1 ene 

15.7 Acenaphthene 
lu& F luo rene  
1% Phenanthrene-d 10 
17Z Phenanthrene 
172 ;tri t h r a c e n e  
2G2 flu or ant hen^ 
240 ChrYsene-dl2 
244 Terpheny!-dlq 
202 Fvrene 
226 Benzo(a!anthracene 
22s ChrVsene 
204 Perv lene -d l2  
; ai Ben z o i b ) i 1 LIO r an then  e 

Benzoil:: ) i i u o r a n t h e n e  
;-I- Benzo!e!pvrene 
252 2enzo ia)pyrene 
252 F e r v l e n e  
276 i ndeno i :  .Z..Z-cd!pvrene 
278 D iben= ia .h )an th racene  
276 Ben:o(g ,h . i )pery lene 

152 &Cen&DhthvlEne 

-.c- 

3c-, 

-.c- 

200 FentaChlGrGphenol 
82 Ni t robenzene-dS 

172 2 -F luo rob ipheny l  
Z1.0 2,4.6-Tr ibromophenol 

?? Fhenol-d5 
212 Pyrene-d l0 
188 Anthracene-d l0 
240 1.4-Dibromobenzene-d? 
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1 e5 1 . .7,5-Tr ic h 1 or u ben :: ene-c', 
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1 . 4 - 0 i c h l 0 r 0 b . n z ~ n ~ - d 4  

N a p h t h a l o n - d 8  

N w h t h a l o w  

Ac0ruDhth.w-dl0 

2-Ch1orcx~phthaler .o  

2-Y.thylMphtha1.M 

A c o r u p h t h y l a n  

Psrn4lhth.n 

F l u o r o w  

P h M n t h r O M - d l O  

P h . N n t h r o w  

P u l t h r W M  

F1UOrMth.M 

C h r y u n e - d l 2  

P y r o n  

B .nzo (a )mth racono  
C h r y u n o  

P s r y l o n s - d l 2  

B.nzo(b)Tluoranth.ne 

b n z o  (k) C1 U0ranth.M 

b n z o ( o ) p y r o n e  

B . n r o ( a ) p y r o n  

Po r y 1 .M 
1nd.w (1 .2 .J-sa)pyrone 

Oibonz(a,h)anthracene 

B . n r o ( g . h . i ) r m r y l o m  

1886 

7996 

1661 

0 
5436 

0 
0 

0 

0 

9857 

60 

0 

0 

13219 

0 

0 

0 

13388 

0 

0 

0 
0 
0 
0 

0 
0 

.9104 

.7186 

.9327 

1.5120 

1.0072 

.9405 

1.0774 

1.0176 

1 * 1100 

.9377 

1.0234 

1.0398 

.E831 

.9783 

.E487 

.9448 

.5627 

.a595 

.9225 

.9620 

304 1 
479 14 

482 14 

0 14 

732 28 
0 28 
0 28 
0 28 
0 28 

945 47 

948 47 

0 47 

0 41 

1337 57 

0 57 

0 57 

0 5 1  

1555 64 

0 64 

0 64 
0 64 
0 64 

0 64 

0 84 

0 64 

0 64 

I S  

I S  

9.13 E 10 

.14  ND 10 

1s 
.16 ND 10 

.10 NO 10 

.15  NO 10 

.16 NO 10 

I S  

.23 E 10 

.08 NO 10 

.O? NO 10 

I S  

.06 NO 10 

.06 NO 10 

.OK NO 10 

I S  

.07 NO 10 

.06 NO 10 

.07 NO 10 

.OO NO 10 

.ll NO 10 

. O l  NO 10 

.06 NO 10 

.OK NO 10 

21282 .6288 1193 

9857 .9242 945 

22909 .E547 1149 

1988 1.1959 273 
1696 .0779 847 

1306 .4698 487 

I S 1 0  

57 

47 

57 

1 

28 
1 

CODES: NO = Not  Dotoctoa:  D = Detected:  E = Est imated:  I S  = Intorma1 S tanaara  

-- 
AcloUNT CODE X RECOVERY 

102.42 0 102.4 

43.28 0 43.3 

105.89 0 105.9 

35.25 0 35.3 
180.19 0 160.2 

58.96 0 59.0 
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1 
I 
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rD 

ul 

M D /2i h) 
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fa 
-1 

1 
1 
1 
m 
cI1 
0 
El 
0 
e 

-8 
E! 
E! 
1 
'" 
0 
E! 
m 
El 
0 
a 
El 
0 
e 
m 
El 
0 
Q 
El 
El 
0 
1 

-8 
-1 
a 

1 29 Nap k, t ha 1 en e 
1 42 Z-Pk t h y 1 n aph t h; 1 ene 
l b 4  Acenaphthene-d 1El 
1 $2 2-C; h 1 @#-on s. p ti t ha 1 ene 
152 Acenaohthylene 
153 Acenaphthene 
166 Flc!erene 
18s P h e n a n t h r e n e 4  10 
178 Phensnthrene 
17E: Anthracene 
202 F l uo ran thene  
24C1 Chrysene-dl2 
244 Teruhenv l -d l4  
2% F'yrece 
235 Ben z e i s. ) s.? t hrac  en e 
238 Chrvsene 
764 Fe ry  1 ene-d 12 
252 Benzo ( b )  + 1uori.n thene 

B e n - o ( k ) f l u o r a n t h e n e  
252 3enze ie )py rene  
252 benzo(a )py rene  
252 F'erv lene 
27-5 Indeno! l ,2 ,3 -cd ipyrene 
278 Gibenzia., h i a n t h r a c e n e  
-!e ?+enzoig,h, i )pery lene 
2.56 Pentach le ropheno l  

82 Nitrobenzene-dS 
172 2 -F luo reb ipheny l  
.:..:.El 2 , 4 6-T  r i brotnop heno 1 
09 Phenol-d5 

212 F'yrene-dlQ 
185 AnthraCene-dl0 
240 l .J-Dibromobenzene-d4 
185 I . .  Z !  5 - T r i c h l  nrnben zpnp 

?Cr, 

^ _ .  

-- 

I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 

-4 : 
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1.4-0ich10rDb.nzone-d4 

NAphthrlOM-d0 

N a p h t h a l o w  

2 -k thy l raph tha l .no  

Acoruphth.ne-dl0 

2 - C h l o r o ~ h t h . 1 0 ~  

Ac0nwhth.m 

F1uor.w 

P h N n t h r . w - d l 0  

A C * N D h t h Y l O W  

P W M n t h r O M  

h t h r . C * M  

F1 WrMth.M 

C h r y u m - d l 2  

Py rmm 

B.nZO(.)MthrUem 

C h r y U M  

~ . r y i o w - a i ~  

0onzo(b)? luoranth.m 

Bonzo(k) f luoranth.ne 

B . n z o ( o ) p y r o n  

B.nzo(.)pyr.w 

p.ry1.ne 

Inaeno( l .2 .3-cd)pyrene 

B.nzo(g .h. 1 ) p r y l a n e  

D$bWlZ(a,h)MthraCOM 

1040 

4104 

1905 

0 
2302 

0 
0 

0 

0 
2594 

0 

0 

0 

2005 

0 
0 

0 

3560 

0 

0 

0 

0 
0 
0 
0 
0 

,9104 

,7106 

.9327 

1.5120 

1.0072 

.9405 

1.0774 

1.0178 

1.1700 

.9377 

1.0234 

1.0396 

.E031 

.9783 

.e407 

,9440 

.5627 

.e595 

.9225 

.9620 

304 1 

479 1 4  

402 14 

0 14 

731 28 

0 20 
0 20 

0 20 

0 20 

945 47 

0 47 

0 47 

0 47 

1335 57 

0 57 

0 57 

0 57 

1554 64 

0 64 

0 64 

0 64 
0 64 

0 64 

0 64 

0 64 

0 64 

I S  

IS 
20.39 0 10 

.27 NO 10 

IS 
.37 NO 10 

.23 NO 10 

.35 NO 10 

.37 NO 10 

I S  

.29 NO 10 

.30 NO 10 

.26 NO 10 

IS 
.30 NO 10 

.28 NO 10  

.27 NO 10 

I S  

.25 ND 10 

.23 ND 10 

.26 ND 10 

.24 ND 10 

.40 ND 10 

.26 NO 10 

.24 NO 10 

.23 NO 10 

RF SCAN I S I D  

.E280 1192 57 

.9242 953 47 

.e547 1140 57 

1.1959 272 1 

,0779 846 28 
.4690 407 1 

cOOES: NO i Not Dotectod:  0 E I M t e c t o a :  E i E a t i a a t e a :  I S  : I n t o m a l  Standard 

PYOUNT CODE 

96.09 0 

82.30 0 
100.51 0 

55.27 0 
55.72 0 
54.94 0 

X RECOVERY __----_----- 
96.1 

82.3 
100.5 

55.3 

55.7 

54.9 
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I 
[ SLii'4N DP ": FE-314 LAB-SASE OUAN 19-5eo-9 1 22 : 54 

ClM Name 

152 1.4 Dirhlorobenzene-d4 
: 2s r k  p h t hzt 1 en e-d 8 
128 Naphths.lene 
1 42 2-P1e.t: hv 1 nap h t ha 1 en e 
lo? Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthvlene 
153 Acenaphthene 
lbo Fluorene 
188 Phenanthrene-dlQ 
178 Phenanthrene 
178 Anthracene 
202 F 1 cio r an t hene 
240 Chrysene-dl2 
244 Terphenvi-dl4 - 792 F'yrene 
23% Benzo(a!anthracene 
228 Chrysene 
264 Ferylene-dl2 
252 Fenzo<b)f luoranthene 
252 Pen=oik!iluoranthenE 

252 Benroia)pyrene 
252 Fervlene 
276 Indeno(l,2.3-cd)pyrene 
276 Dibenzia.h)anthracene 
276 Henzoig,h,i)perylene 
266 Pentachlorophenol 
82 Nitrobenzene-d5 

1 72 2-F 1 uornbioheny 1 
3 0  Z.4.o-Tribromophenol 
?9 Fhenol-d5 
212 Fyrene-dl0 
188 An thracene-d 10 
24a 1.4-Dibromobenzene-d4 
185 1.3.5-Trichlorobenzene-d3 

253 Benzoie)pyrene 
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VI. LABORATORY ANALYSIS 

B. FORMALDEHYDE 
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AMERICAN INTERPLEX 
LABORATORIES 

CORPORATION 

Ramcon Environmental  C o r p o r a t i o n  (C-488) 
223 S c o t t  S t r e e t  
Memphis, TN 38112 

ATTN: Mr .  Joe Sewel l  

8600 Kanis Road 
Little Rock, Arkansas 72204-2322 

(501) 224-5060 

October 14, 1991 

Control  No. 4495 

D e s c r i p t i o n  o f  Sample: N i n e  (9 )  impinger  s o l u t i o n  samples r e c e i v e d  on 10/3/91 
Re: Lehman Roberts 

R e s u l t s :  

Samol e I d e n t i f i c a t i o n  

D. I .  Water Blank 

DNPH Blank 

MeClz Blank 

Run 1 

Run 2 

Run 3 

Formaldehyde. mq 

tO.O1 

0.015 

to * 01 

9.5 

11 

0.94 

Method: EPA 8315 

AMERICAN INTERPLEX CgPPORATION n 

SL/td 

0 Chemistry - Materials Science - Microbiology 

BY / 
S t e v e n ' L o v e l l  

T e c h n i c a l  D i r e c t o r  
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VI. LABORATORY ANALYSIS 

C.  PARTICULATE 



I For'n REC#O 

Weight of particulate on filter (m,) 

Weight of particulate in acetone rinse (ma) 

Total weight of particulate (m,) 

9 

9 

9 

,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

ddCcL/ I  0 , G / 3 ~  09 O/O/ 
O,o/O 7 D, 0.21 / 0. @I9 
016 W'S 0,0750 Os 6328 

SAMPLE ANALMlCAL DATA FORM 

Company Name 

dank Volume (V,) /6 B ml Density of Acetone (pa) .78 5 7 ma/mI 

J3&7/9d&fl5-~ 30a -FiWThw F L 4 C m w )  
^ample Location Relative Humidity in Lab 43 . %  

Date/Time wt. blank 7 6  -4 1 N.?ilf?n Gross wt. /6$ // 3 9 9 
Date/Time wt. blank 9-b -q/ 5.'% FM Gross wt. / b  $?, // 3 2  g 

Tare wt. lb4 . / / 3 q  9 
Weight of blank @nab) &, 00.03 9 

Ave. Gross wt. Ybqv //3$' 9 

Acetone blank residue concentration (C,) : (C,) = (m&) / (V,) (pa) = (D,ooc&oas mg/g) 

Acetone Blank Wt. : WJ = C a X w  0 .  = fo~doooc 2aigq/ ) ( , 7  r 57 ) = ( 0.0085 Q) 

Acetone rinse volume (Va,) 

Datepime of wt. 7-6 f l /  //%''/+' Gross wt. g 

Datepime of wt. 9- ?4/ %!o' Gross wt. g 

Average Gross wt. g 

Less Acetone blank wt. (W,) g 

Filter Numbers 

Datepime of wt. 

Datepime of wt. 9491 //70.4fl Gross wt. g 

1 
Signature of Analyst b(cucg Signature of Reviewer z 7  



REC#8 

9 

9 Weight of particulate in acetone rinse (ma) 

SAMPLE ANALmCAL DATA FORM 

0. O G W  8, CCCJ cc & 
d.  &&I Of 0023 &OO// 

Company Name L ~ ~ A / t / - ~ u ~ ~ ~ ~ - ~ # ~ C ; - ~ ~ C ~ ~ ~ l f ~ ~ e C i l )  

dank Volume (V,) /bg ml f ldb  # 4 w  Density of Acetone (pa) &.3a7rnalrnl 
, "ample Location Relative Humidify in Lab $?3 % 

Date/Time wt. blank ' Gross wt. /% /#@ 9 
Date/Time wt. blank Gross wt. /3$ /ao6 9 

Ave. Gross wt. / 3% /ao 7 9 

I 
I 
I 

1 Aeetme Blank Wt. : W, = C,V+w~ = f 0 , C C C ~ d h )  2 G /  ) ( /  ,3255 ) = ( d . 0 4  s) 

9 I m 4  Weight of blank (mab) &.ddO 9 g 

rng/g) 

(. L .< 
Tare wt. 134 IO// 

-Reetene blank residue concentration (C,) : (C,) = (mJ / 01,) (pa) = ( 0, ood0Cl/6 
M& 

A 4  I 
" 

-#remne rinse volume (Vaw) 

Dateflime of wt. 

Datepime of wt. 

1 9 /&4/ 9 7 0 b  Gross wt. 

?-/y '?/ 3:3cpfi Gross wt. 

I Average Gross wt. 

I!  
I 
I 
I 
I 
I 

I J  I 
I 
I 
I 

Tare wt. 

LessAwtene blank wt. (W,) 
/ulccl2 

Filter Numbers # 

Datepime of wt. Grosswt. g 

Datepirne of wt. Grosswt. g 

Average Gross wt. g 

Tare wt. g - 

Filter Numbers # 

Datepime of wt. Grosswt. g 

Datepirne of wt. Grosswt. g 

Average Gross wt. g 

Tare wt. g 

Weight of particulate on filter (rn,) 

Weight of particulate in acetone rinse (ma) 

Total weight of particulate (m,) 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. 

marks: 
I /  

Signature of Analyst hccc2, Signature of Reviewer 
f l  4 

D\WNNA\FORMS\LAB\SAMPLE.TBL 
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MINNESOTA BACK-HALF ANALYSIS 

CHLOROFORM-EMER MTRACTlON 

Plant Location L I k%bt~75 - ,~r / la 0 a-cp? 
Sample Location Relative Humidity in lab y3 % 

Date q-g%?/ 

Blank Volume (V,) 150 rnl D i  A ? 0 

9 

9 

9 

Date/Time wt. blank 9-d-?/ y / l I ~  Gross wt. 1751 J h  7 

Datepme wt. blank 9- +?/ y/,. Gross wt. / 7 5, -> 13 J3- 

--- A 

Ave. Gross wt. / /2 I 4 /j 6 

.+ - 
g Weight of blank Extract ~ + L L . C , +  

lrnpinger rinse volume ml 

Date/Time of 1~ q-/>. qi  z; : ,~ '  Gross wt g 
Dater[ime of wt j-; .: .  .'/ IL ' . '  Gross wt g 

Average Gross wt g 

Tare wt g 

Less Extract blank wt g 

g Wt of particulate in impinger rinse (ma) 

Remarks: 

Signature of Analys Signature of Reviewer 
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AP-42 Section 
Reference 
Repalt Sect. 
Reference 

V 0 L . Z  

ENVIRONMENTAL CORPORATION 

AIR POLLUTION SOURCE TESTING AT 

LEHMAN ROBERTS COMPANY 
Memphis, Tennessee 

VOUhIE src 
Submitted to: 

LEHMAN ROBERT COMPANY 
P.O. Box666 

Memphis, Tennessee 38101 

and 

NATIONAL ASPHALT PAVEMENT ASSOCIATION 
5100 Forbes Boulevard 

NAPA Building 
Lanham, Maryland 20706-4413 

Submitted on: 

October 23, 1991 

Submitted by: 

RAMCON ENVIRONMENTAL CORPORATION 
223 Scott street 

Memphis, Tennessee 38112 
901 /458-7000 

RAMCON BUILDING. 223 SCOTT STREET. MEMPHIS, TENNESSEE 38112 
IN TENNESSEE 901/458-7000 FAX 901-458-3868 TELEPHONE 800/458-4%7 



[ 

b 
I 
I 
I 
I 
I 
I 
I 
I 
l i  i 
1, 
I 
I 
I 
I 
I 
I 
1: 
I 

VII. CALCULATIONS 

A. PAH’S 
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I 
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1 
I 
I 
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II 
I I 
~I 
II 

LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

SUMMARY OF TEST DATA 

9-3-91 9-3-91 9-3-91 
RUN #1 RUN # 2  RUN # 3  

SAMPLING TRAIN DATA 
start 11:26 14:23 16:38 
finish 12:38 15 : 30 17 : 44 

1. Sampling time, minutes 0 60.0 60.0 60.0 
.2500 .2500 .2500 2. Sampling nozzle diameter, in. 

.000341 .000341 .000341 3. Sampling nozzle cross-sect. area, ft 
4. Isokinetic variation I 111.9 97.6 91.8 
5 .  Sample gas volume - meter cond., cf. Vm 37.116 38.113 39.703 

561 571 518 

Dn 
An 

2 

0 
Tm 

Mn 

6. Average meter temperature, R 

8. Total P A H  collected, mg. 
I .  Avg. oriface pressure drop, in. H20 dH 1.34 1.32 1.39 

-0.6129 0.5402 0.6276 

VELOCITY TRAVERSE DATA 

A 13.80 13.80 13.80 
10. Absolute stack gas pressure, in. Hg. Ps 30.01 30.01 30.01 

30.01 30.01 30.01 11. Barometric pressure, in. Hg. 
715 715 715 

13. Average -\/vel. head, ( C = .84) -\/dF- 0.89 0.95 0.98 
14. Average stack gas velocity, ft./sec. Vs 63.38 61.29 69.31 

2 9. Stack area, ft. 

'bar 
TS 

. Avg. absolute stack temperature, Ro 
- - - - - - - - - 

P 

STACK MOISTURE CONTENT 

V. 632.00 545.00 557.00 
46.21 43.03 42.63 

1C 
15. Total water collected by train, ml. 
16. Moisture in stack gas, % Bws 

EMISSIONS DATA 

17. Stack gas flow rate, dscf/hr.(OOO's) QSd 1254 1410 1463 
18. Stack gas flow rate, cfm acfm 52479 55716 57389 
19. P A H  . concentration, gr/dscf 0.000272 0.000245 0.000273 

0.049. 0.049 0.057 
cS 

20. P A H  , concentration, lb/hr E 
21. 

ORSAT DATA 

72. Percent C 0 2  by volume 
j .  Percent O2 by volume 

24. Percent CO by volume 
25. Percent N2 by volume 

8.70 7.30 7.70 
4.70 5.70 5.00 

co . o o  . o o  .oo  
86.60 07.00 87.30 

Format: summryR3 

c02 

O2 

N2 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

RUN 1: 

- - 
'm(std) 

RUN 2 :  

RUN 3: 

- 1  

I 

Tm I 
dH 'bar + 13.6 

R 
= 17.64 - in. Hg 

0 

'm 

Dry Gas Volume 

dH 'bar + 13.6 

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. H20. 

Dry gas meter calibration factor. 

0 

Inches water per inches Hg. 

1 34 I (30.01) + - 13.6 

I =  (17.64)( .970)( 37.776) 
561 

L -1 

(30.01) + 13.6 
- (17.64)( .970)( 38.113) [ 517 I a 3 7  - 

1 39 I (30.01) + - I 13.6 

I =  (17.64)( .970)( 39.703) 
518 

34.691 dscf 

34.028 dscf 

35.392 dscf 

L --_I 

Format: dgmR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

Total Contaminants by Weight: GRAIN LOADING 

. concentration Cs gr./dscf. 

Where: 

cS 

Mn 

"m(std) 

Run 

Run 

Run 

1: 

= 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. 

- 
cs - 

2 :  

- 
cs - 

3: 

- 
cs - 

E . 0 1 5 4  d 

E . 0 1 5 4  

E . 0 1 5 4  d 

= 0.000272 gr./dscf 0.6129 
34.691 

L 

0.6276 
= 0.000273gr./dscf. 35.392 

Format: csR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

Dry Molecular Weight 

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

Where: 

'd 
%C02 

$O2 

%N2 
%CO 

0.264 

0 . 2 8  

0.32 

0.44 

= 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 O2 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 C 0 2  divided by 100. 

Run 1: 

Md = 0.44( 8.70%) + 0.32( 4.70%) + 0.28 

Run 2: 

= 0.44( 7.30%) + 0.32( 5.70%) + 0.28 'd 

Run 3: 

= 0.44( 7.70%) + 0.32( 5.00% Md + 0.28( 

.OO% + 86.60% 

.OO% + 87.00% 

. 00% + 87-. 30-% 

= 29.58 lb 
1 b-mo 1 e 

= 29.40 lb 
lb-mole 

= 29.43 lb 
lb-mol e 

Format: mdR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

Water Vapor Condensed 

L -__I 

r 1 

= 0.04707 bf - V d  

7 ---- 
= 0.04715 Lwf - q 

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. 

W - W. = Final weight of silica gel less initial weight, g. f L  
= 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 
= Absolute pressure at standard conditions, 29.92 inches Hg. 'std 

Run 1: 
'wc( std) = (0.04707) ( 594.0) = 28.0 cu.ft 

= (0.04715) ( 38.0) = 1.8 cu.ft 'wsg( std) 

Run 2: 

'wc( std) = (0.04707) ( 516.0) = 24.3 cu.ft 

'wsg( std) = (0.04715) ( 29.0) = 1.4 cu.ft 

Run 3: 
= (0.04707) ( 522.0) = 24.6 cu.ft 'wc( std) 

'wsg( std) = (0.04715) ( 35.0) = 1.7 cu.ft 

Format: vaporR3 



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

LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

Moisture Content of Stack Gases 

+ v  
std WSgstd 

X 100 
vwc - - 

std + v* + v  
vwc std WSgstd 

*ws 

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: 

- 2 8 . 0  + 1 . 8  - Bws 2 8 . 0  + 1 . 8  + 3 4 . 6 9 1  

2: 

2 4 . 3  + 1 .4  - - 
Bws 2 4 . 3  + 1 . 4  + 3 4 . 0 2 8  

3 :  

- 2 4 . 6  + 1 .7  - Bws 2 4 . 6  + 1.7 + 3 5 . 3 9 2  

x 1 0 0  = 

x 100 = 

x 1 0 0  = 

4 6 . 2 1  % 

43.03 % 

42 .63  % 

Format: bwsR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

Molecular Weight of Stack Gases 

Ms = Md ( 1 - Bws) + 18 ( Bws ) 

Where: 

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

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

Run 1: 

Ms = 2 9 . 5 8  ( 1 - 4 6 . 2 1  ) + 1 8  ( 

Run 2 :  

= 2 9 . 4 0  ( L - 4 3 . 0 3  ) + 1 8  ( 
MS 

Run 3 :  

= 2 9 . 4 3  ( 1 - 4 2 . 6 3  ) + 1 8  ( Ms 

4 6 . 2 1  ) 

4 3 . 0 3  ) 

4 2 . 6 3  ) 

= 2 4 . 2 3  (lb./lb.-mole) 

= 2 4 . 4 9  (lb./lb.-mole) 

= 2 4 . 5 6  (lb./lb.-mole) 

Format: msR3 
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715 

(30.01) (24.23) 
- - 

LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

.84) ( 0.95) - \  
\ \  

Stack Gas Velocity 

715 

(30.01)(24.49) 
- - 

vS 

K P 
C P 
dP 

'bar 
P 
9 

pS 

tS 

TS 

% 

'std 

Run 

v =  

Run 

v =  

Run 

v =  .84) ( 0.98) -\ 
\ \  

vS 

~~~~ 

715 

(30.01)(24.56) 
- - 

Where: 

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

85.49 ft/sec kg-mole)-(mm Hg) / (OK)( mm 

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 

(85.49) ( 

2 :  

(85.49) ( 

3: 

(85.49) ( 

63.38 ft/sec. 

67.29 ft/sec. 

69.31 ft/sec. 

Format: vsR3 
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= 3600 [l - Bwc] Vs A 

I 

II 
I I 

Tstd ps 
Tstk 'std 

LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

Stack Gas Flow Rate 

Where: 

*sd 

A 

3600 

tS 

TS 

Tstd 

'bar 
P 
9 

pS 

'std 

Run 1: 

QSd=3600(1- 

Run 2: 

Q =3600(1- sd 

Run 3: 

Q =3600(1- sd 

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, (528OR) . 
Barometric pressure at measurement site, (in.Hg.). 

Stack static pressure, (in.Hg.). 

2 

Absolute stack gas pressure, (in.Hg.); = Pbar + P  
9 

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

,4621 

,4303 

,4263 

528 30.01 - I 715 1 1  29.92 1 -  ) (  63.38)( 13.80) 

L JL J 

7 1- 1 

L 1L J 

1,254491 

dscf 1410621.9 hr 

dscf 1463169.4 hr 

Format: qR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

Emissions Rate from Stack  

7000 gr./lb. 

Where :  

E =  

- 
cs  - 

- 
Qsd - 

Run 

Run 

Run 

1: 

E 

2: 

E 

3 :  

E m i s s i o n s  r a t e ,  l b / h r .  

C o n c e n t r a t i o n  of  . P A H  i n  s t a c k  gas, dry 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 ,  g r / d s c f .  

Dry v o l u m e t r i c  s t a c k  gas f l o w  r a t e  corrected t o  
s t a n d a r d  c o n d i t i o n s ,  d s c f / h r .  

( 0.000272) ( 1 2 5 4 4 9 1 . 3 )  

7000 
0 . 0 4 9  l b .  / h r .  - - - - 

(0.000273 ) ( 1 4 6 3 1 6 9 . 4 )  

7000  
0.057. l b .  / h r .  - - - E - 

Format:  eR3 
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I = ( l o o ) (  715 ) 

LEHMAN ROBERTS - FOR NAPA 
MPHS, TN - PAH'S 

= 97.6% 
(0*002669)(545;0 ' j  + 577 

60 ( 60.0 ) ( 67.29 ) ( 30.01 ) ( .000341 ) 

Isokinetic Variation 

I = ( loo) (  715 ) 

I E 100  

39-703 p . 0 1  + 
= 97.8% 

(0.002669)( 557.0) + 578 

60 ( 60.0 ) ( 69.31 ) ( 30.01 ) ( .000341 ) 

Where: 
- I - 

100 - - 
- - 

Ts 
0.002669 = 

'ic 
Tm 
'bar 
dH 
13.6 
60 
e 
"S 

ps 

*n 

Run 

I + dH / 13.6) 0.002669 Vic + (Vm / Tm) (Pbar 

TS 60 e vs pS An 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, R. 
Conversion factor, Hg - ft /ml - R. 
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, 
Specific gravity of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft. /sec. 
Absolute stack gas pressure, in. Hg. 
Cross sectional area of nozzle, ft . 

0 

3 0 

0 

(in.H20) 

2 

= 111.9% 
(0.002669)( 632.0) + 

60 ( 60.0 ) ( 63.38 ) ( 30.01 ) ( .000341 ) 

561 
I = (loo)( 715 ) 

L 2 

Run 2: - - 

L -I 

Run 3: - 7 

L 2 

Format: iR3 
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LEHMAN ROBERTS - FOR NAPA 
9-3-91 
MPHs, TN - PAH'S 

% Ea = 100 x ( % 02 ) - 0.5 ( % co ) 

PERCENT EXCESS AIR 

0.264 ( % N2 ) - ( % 02 ) + 0.5 ( % CO ) 

Where: %Ea = Percent excess air. 

%02 = Percent oxygen by volume, dry basis. 

%CO = Percent carbon monoxide by volume, dry basis. 

%C02 = Percent carbon dioxide by volume, dry basis. 

%N2 = Percent nitrogen by volume, dry basis. 

- - Run # 1: 100 x ( % 4 . 7 0  ) - .05 ( % .OO ) 

0.264 ( % 86.60) - ( % 4.70) + 0.5 ( % . O O )  

- - Run # 2: 100 x ( % 5.70 ) - .OS ( % .OO ) 

0.264 ( % 87.00) - ( % 5.70) + 0.5 ( % .OO) 

- - Run # 3: 100 x ( % 5.00 ) - -05 ( % . O O  ) 

0.264 ( % 87.30) - i % 5.00) + 0.5 ( % . o o )  

25.9 % 

33.0 % 

21.7 % 

Fomat:ear3 
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VII. CALCULATIONS 

B. FORMALDEHYDE 
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LEEMAN ROBERTS - FOR NAPA 
MEMPEIS, TENNESSEE F O R M A L D E H Y D E  

SUMMARY OF TEST DATA 

9-30-91 9-30-91 
I 

RUN #1 RUN # 2  
SAMPLING TRAIN DATA 

start 10:56 13:42 
finish 12:24 14:59 

1. Sampling time, minutes 0 72.0 72.0 
.2700 .2700 2. Sampling nozzle diameter, in. 

3. Sampling nozzle cross-sect. area, ft 2 An .000398 .000398 
Dn 

4. Isokinetic variation 
5. Sample gas volume - meter cond., cf. 
6. Average meter temperature, R 
7. Avg. oriface pressure drop, in. 
8. Total formaldehyde collected, mg. 

0 

H2° 

VELOCITY TRAVERSE DATA 
" 

9 .  Stack area, ft! 
10. Absolute stack gas pressure, in. Hg. 
11. Barometric pressure, in. Hg. 
?.  Avg. absolute stack temperature, Ro 

13. Average -\/vel. heaa, ( C = .84) 
14. Average stack gas velocity, ft./sec. 

- - - - - - - - 
P 

STACK MOISTURE CONTENT 

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

EMISSIONS DATA 

17. Stack gas flow rate, dscf/hr.(OOO's) 
18. Stack gas flow rate, cfm 
19. Formaldehyde concentration, gr/dscf 
20. Formaldehyde concentration, lb/hr 
21. concentration, lb/mBtu 

ORSAT DATA 

22. Percent C02 by volume 
3 .  Percent O2 by volume 

24. Percent CO by volume 
25. Percent N2 by volume 

' 

Tm 
dH 

Mn 

A 

pS 

TS 
-\/&- 

vS 

'bar 

V. 
1C 

Bws 

*sd 
acfm 

553 
1.31 
9.50 

13.88 
30.15 
30.15 
697 
0.81 

55.02 

34.60 
28.82 

1493 
45821 

I 98.5 99.5 
51.918 52.036 

561 
1.28 
11.00 

'm 

13.88 
30.15 
30.15 
707 
0.81 

55.37 

50.50 
29.76 

1462 
46112 

0.0029 0.0034 
E 0.62 0.71 
E' 0 100000 0.00000 

cS 

2.00 4.30 
17.40 13.30 

co .oo .oo  
80.60 82.40 

c02 
O2 

N2 

9-30-91 

RUN #3 

16:13 
17:30 
72.0 
.2700 

.000398 
98.6 

52.728 
565 
1.30 
.94 

13.88 
30.15 
30.15 
701 
0.81 
55.19 

437.90 
29.04 

1485 
45962 
0.0003 
0.06 

0.00000 

2.20 
17.10 

. oo  
80.70 

Format : summryR3 



I 
I 
I 
I 
I 
I 
,I 
I 
'I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 

LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

Dry Gas Volume 

- 
'm(std)- 

dH 'bar + - 13.6 
I 

L - 

I 
dH 'bar f 13.6 

Tm 

R 
in. Hg 
0 

'rn = 17.64 - 

L - 

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. H20. 

Dry gas meter .calibration factor. 

0 

13.6 = Inches water p-er inches Hg. 

RUN 1: 

= (17.64)(1.011)( 51.918) 'm(std) 

RUN 2: 

= (17.64)(1.011)( 52.036) 'm(std) 

(30.15) + - 13.6 1 3 1  I 
553 I =  

(30.15) + 13.6 

561 J = - 

RUN 3 :  

(30.15) + - 13.6 30 I 
= (17.64)(1.011)( 52. 'm( std) 565 I =  

50.643 dscf 

50.030 dscf 

50.339 dscf 

Format: dgmR3 
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LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

T o t a l  Contaminants by Weight: GRAIN LOADING 

concentration C gr./dscf 
S 

Where: 

- - 
cS 

Mn 
- - 

- - 'm( std) 

Run 

Run 

Run 

1: 

1 1 

L 

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

Total amount of formaldehyde collected, mg. 

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

1 

L 2 

2: 

Ci = E . 0 1 5 4  

3: 

L 2 

0.0029 gr./dscf. 

0.0034 gr./dscf. 

0.0003 gr./dscf. 

Format: csR3 
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LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

Dry Molecular Weight 

Md = 0.44(%C02) + 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). 

Md 
%C02 

%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: 

Md = 0.44( 2.00%) + 0.32(17.40%) + 0.28( .OO% + 80.60%) = 29.02 lb 
lb-mole 

Run 2: 

Md = 0.44( 4.30%) + 0.32(13.30%) + 0.28( .OO% + 82.40%) = 29.22 lb 
lb-mole 

Run 3: 

= 0.44( 2.20%) + 0.32(17.10%) + 0.28( .OO% + 80.70%) = 29.04 lb 
lb-mole Md 

Format: mdR3 



'I 
I 
r 

I 
'I 
I 
9 
I 
l 

1 
I 
I 
0 
I 
I 

I 

i 

I 

V WSgstd = Ef - .  wq 

LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

T(stdk P = 0.04715 pf - W d  
R 

(Std) MW 

Water Vapor Condensed 

= 0.04707 pf - V g  
std vwc 

r 1 

L 2 

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 

V - Vi 
W - Wi 

WSgstd conditions), ml. 

f 

f 

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

= 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) (OR). 

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

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

Tstd 

'std 

Run 

Run 

Run 

1: 
'wc( std) = ( 0 . 0 4 7 0 7 )  ( 4 1 6 . 0 )  = 19.6 cu.ft 

'ws g ( s t d ) = ( 0 . 0 4 7 1 5 )  ( 1 8 . 6 )  = 0.9 cu.ft 

2: 

= ( 0 . 0 4 7 0 7 )  ( 4 3 0 . 0 )  = 20.2 cu.ft 
= ( 0 . 0 4 7 1 5 )  ( 20 .5)  = 1.0 cu.ft 

'wc( std) 
'w s g ( s td ) 

3 :  

"wc( std) = ( 0 . 0 4 7 0 7 )  ( 420 .0 )  = 19.8 cu.ft 

"wsg( std) = 
( 0 . 0 4 7 1 5 )  ( 17.9) = 0.8 cu.ft 

Format: vaporR3 



LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

Moisture Content of Stack Gases 

+ v  
std WSgstd 

vwc std Ws9std + Vmstd 
X 100 

vwc - - + v  Bws 

Where: 

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

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

= 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: 

19.6 + 0.9 x 100 = 28.82 % - - 
Bws 19.6 + 0.9 + 50.643 

2: 

20.2 + 1.0 X 100 = 29.76 % - - 
Bws 20.2 + 1.0 + 50.030 

3: 

19.8 + 0.8 
X 100 = 29.04 % - - 

Bws 19.8 + 0.8 + 50.339 

Format: bwsR3 



LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

Moisture Content of Stack Gases 

+ v  
std WSgstd 

X 100 
vWC 

- - 

+ k t d  
+ v  

std Wsgstd Bws 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: 

- 19.6 + 0.9 - 
BWS 19.6 + 0.9 + 50.643 

2: 

- 20.2 + 1.0 - 
Bws 20.2 + 1.0 + 50.030 

3: 

- 19.8 + 0.8 - 
Bws 19.8 + 0.8 + 50.339 

x 100 = 

x 100 = 

x 100 = 

20.82 % 

29.76 % 

29.04 % 

Format: bwsR3 



LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

Molecular Weight of Stack Gases 

Ms = Md ( 1 - Bws) + 18 ( Bws ) 

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: 

Ms = 29.02 ( 1 - 28.82 ) + 1 8  ( 

Run 2 :  

= 29 .22  ( 1 - 2 9 . 7 6  ) + 18  ( Ms 

Run 3: 

= 29.04  ( 1 - 29.04 ) + 1 8  ( Ms 

28.82  ) = 25 .84  (lb./lb.-mole) 

29 .76  ) = 25.88 (lb./lb.-mole) 

29.04  ) = 25.83 (lb./lb.-mole) 

Format: msR3 
_ _ _ _ ~ ~  ~ 



LEHMAN ROBERTS - FOR NAPA 
\ '  MEMPHIS, TENNESSEE 

Stack Gas Velocity 

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

= 85.49 ft/sec Eg-mole)-(mm Hg) / ( O K ) (  mm ;;;;;1 '2 

= Pitot tube coefficient, (dimensionless). 
K P 

P 8, c 

j 
J p  

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

'bar 

g 

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

= Stack static pressure, (in. Hg). 

= 

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

= Stack temperature, (Of). 

= 

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

Absolute stack gas pressure, (in. Hg) = Pbar+ Pg pS 

ts 

TS 

I' 'std 

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

9. Run 1: 

V = (85.49) ( .84) ( 0.81) -\  = 55.37 ft/sec. 
\ \  (30.15) (25.88) 

Run 3 :  I; .. I I 701 
V = (85.49) ( .84) ( 0.81) -\  = 55.19 ft/sec. 

\ \  (30.15) (25.83) 

Format: vsR3 



LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

= 3600 [I1 - Bwc] Vs A 

Stack Gas Flow Rate 

Tstd 
Tstk Qsd 

Where: 

Qsd 

A 

3600 

tS 

TS 

Tstd 

'bar 
P 
9 

pS 

'std 

7 1 

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

Conversion factor, (sec./hr.). 

Stack temperature, (Of). 

Absolute stack temperature, (OR). 

Standard absolute temperature, (528OR). 

2 

- 

'std 
- 

t o  

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

Stack static pressure, (in.Hg.). 

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

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

Run 1: 

Qsd=3600(1- 

Run 2: 

Run 3: 

Q =3600(1- sd 

.2882 

.2976 

.2904 

528 30.15 dscf I 697 / I  29.92 I =  1493817*0 hr ) (  55.02)( 13.88) 

dscf 30'15 = 1462484.4 hr 528 1 707 I /  29.92 I ) (  55.37)( 13.88) 

) (  55.19)( 13.88)k::l k:::fl= 1485277.5 hr dscf 

Format: qR3 



LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 

Emissions Rate from Stack 

7 0 0 0  gr./lb. 

Where : 

E = Emissions rate, lb/hr. 

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

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

cs 

Qsd = 

Run 

Run 

Run 

1: 

( 0 . 0 0 2 9 )  ( 1 4 9 3 8 1 7 . 0 )  

7 0 0 0  
0 . 6 2  lb. / hr. - - - - E 

2: 

( 0 . 0 0 3 4 )  ( 1 4 6 2 4 8 4 . 4 )  

7000  
0 . 7 1  lb. / hr. - - - E - 

3 :  

( 0.0003) ( 1 4 8 5 2 7 7 . 5 )  

7000 
0 . 0 6  lb. / h r .  - - - E - 

Format: eR3 



LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE Isokinetic Variation 

1 0.002669 Vic + (Vm / Tm) (Pbar + dH j 13.6) 
60 e "S pS An L- I = 100 Ts 

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

3 0 Conversion factor, Hg - ft /ml - R. 
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, (in.H20). 
Specific gravity of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft./sec. 
Absolute stack gas pressure, in. Hg. 
Cross sectional area of nozzle, ft . 

0 

2 

Run 1: 

51*918 E . 1 5  + 
(0*002669)( 4 3 4 . 6 )  + 553 

= 98.5% 72.0 ) ( 55.02 ) ( 30.15 ) ( .000398 ) I = (loo)( 697 ) 

Run 2: - - 
52'036 E.15 + 

= 99.5% 
(0.002669)( 4 5 0 . 5 )  r' 561 

60 ( 72.0 ) ( 55.37 ) ( 30.15 ) ( .000398 ) I = (loo)( 707 ) 

L -1 

Run 3: - - 
52*728 p.15 + 

= 98.6% 
(0.002669)( 43'7'.9 ) + 565 

60 ( 72.0 ) ( 55.19 ) ( 30.15 ) ( .000398 ) 
1 = (loo)( 701 ) 

Format: i R 3  



LEHMAN ROBERTS - FOR NAPA 
MEMPHIS, TENNESSEE 
9-30-91 PERCENT EXCESS AIR 

Where: 

Run # 

Run # 

Run # 

% Ea = 100 x ( % 0 2  ) - 0.5 ( % co ) 

0.264 ( % N2 ) - ( % 02 ) + 0.5 ( % CO ) 

= Percent excess air. %Ea 

%02 = Percent oxygen by volume, dry basis. 

% co = Percent carbon monoxide by volume, dry basis. 

%C02 = Percent carbon dioxide by volume, dry basis. 

%N2 = Percent nitrogen by volume, dry basis. 

- 1: 100 x ( % 17.40 ) - .05 ( % .OO ) - 

0.264 ( % 80.60) - ( % 17.40) + 0.5 ( % .OO) 

- 2 :  100 x ( % 13.30 ) - .05 ( % .OO ) - 

0.264 ( % 82.40) - ( % 13.30) + 0.5 ( B - 0 0 )  

- 3 :  100 x ( % 17.10 ) - .05 ( % .OO ) - 

0.264 ( % 80.70) - ( % 17.10) + 0.5 ( % .OO) 

448.6 % 

157.3 % 

406.7 % 

Format:ear3 



Vii. CALCULATIONS 

C. PARTICULATE & CONDENSIBLE PM 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

LEEMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) ii CONDENSIBLE (CPM) 

SUMMARY OF TEST DATA 

9-4-91 

RUN #1 
SAMPLING TRAIN DATA 

start 09:52 
finish 10:57 

Sampling time, minutes e 60.0 
.2500 Dn Sampling nozzle diameter, in. 

.000341 Sampling nozzle cross-sect. area, ft An 
Isokinetic variation I 96.3 
Sample gas volume - meter cond., cf. Vm 37.235 

564 Average meter temperature, R 
Avg. oriface pressure drop, in. H 2 0  dH 1.29 

14.80 Total particulate collected, mg. 

2 

0 --% 

Mn 

VELOCITY TRAVERSE DATA 
2 9. Stack area, ft. 

10. Absolute stack gas pressure, in. Hg 
11. Barometric pressure, in. Hg. 

1. Avg. absolute stack temperature, Ro 
13. Average -\/vel. head, ( C = .84) 
14. Average stack gas velocity, ft./sec 

- - - - - - - - - 
P 

A 13.75 
30.06 
30.06 
720 

-\/dF- 0.95 
66.90 

* ps 

TS 

. vs 

'bar 

STACK MOISTURE CONTENT 

514.00 
41.54 

'ic 
Bws 

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

EMISSIONS DATA 

17. Stack gas flow'rate, dscf/hr.(OOO's) Qsd 1426 
18. Stack gas flow rate, cfm acfm 55193 

0.0067 19. Particulate concentration, gr/dscf 
cS 

20. Particulate concentration, lb/hr E 1.37 
^. L l .  

ORSAT DATA 

22. Percent C02 by volume 
. Percent O2 by volume 

2 4 .  Percent CO by volume 
25. Percent N2 by volume 

9-4-91 9-4-91 

RUN # 2  RUN # 3  

11:43 
12 : 48 
60.0 
.2500 

,000341 
114.2 

41.834 
570 
1.58 
35.00 

13 : 29 
14 : 34 
60.0 
.2500 

.000341 
107.0 

41.393 
575 
1.51 

32.00 

13.75 13.75 
30.06 30.06 
30.06 30.06 
740 740 
0.93 0.97 
67.03 70.50 

625.00 620.00 
43.69 44.00 

1339 1400 
55300 58163 
0.0142 0.0133 
2.72 2.66 

9.20 7.70 4.00 
8.70 5.00 3.20 

co . o o  . o o  . o o  
82.10 87.30 92.80 

Format: summryR3 

c02 
O2 

N2 
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I 
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1. 
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1. 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Dry Gas Volume 

r -  

Where : 

'rn( std) 

'rn 

'bar 

'std 

Trn 

Tstd 
dH - 

Y - 

13.6 - 

- - 

- - 
- - 

- - 

- - 
- - 
- 
- 
- 

RUN 1: 

dH 'bar + 13.6 
OR 

'm = 17.64 - in. Hg 

dH 'bar + 13.6 

Tm 

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, i n .  H20. 

0 

Dry gas meter calibration factor. 

Inches water per inches Hg. 

I =  = (17.64)( .970)( 37.235) 
564 'm(std) 

RUN 2: 

(30*06) + 13.6 
- 'm(std) = (17.64)( .970)( 41.834) [ 570 1*57 - 

RUN 3: 

= (17.64)( .970)( 41.393) "m(std) 
575 I =  

L J 

34.064 dscf 
0 , ? 6 L ( 7  I Z T  

37.896 dscf 

37.164 dscf 

Format: dgmR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) .S CONDENSIBLE (CPM) 

Tota l  Contaminants by Weight: GRAIN LOADING 

Particulate concentration C s  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 

1: 

cs ' - - F . 0 1 5 4  9 
L J 

2 :  

3: 

0.0067 gr./dscf. 

0 . 0 1 4 2  gr./dscf. 

0.0133 gr./dscf. 

Format: csR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Total C o n t a m i n a n t s  by Weight: GRAIN LOADING 

(CPM 1 

Particulate concentration Cs gr./dscf. 

Where : 

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

= Total amount of particulate matter collected, mg. Mn 

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

Run 1: 

cs ' = E . 0 1 5 4  4 [ 34;iit] = 0 . 0 0 2 4  gr./dscf. 

Run 2 :  

c S  ' = E . 0 1 5 4  4 [ 37:iiE] = 0.0021 gr./dscf. 

Run 3: 

C i  = E . 0 1 5 4  [ 37:i::] = 0.0013 gr./dscf. 

Format: CsR3 



LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Dry Molecular Weight 
I 

I 
I 
1 
I 

I. 
3 
1 

i 

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

Where: 

%C02 

%O2 

%N2 
% co 

0.264 

0.28 

0.32 

0.44 

= 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 O2 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. 

Run 1: 

Md = 0.441 9.20%) + 0.32( 8.70%) + 0 . 2 8 (  .OO% + 82.10%) = 29.82 lb 
lb-mole 

Run 2: 1 
Md = 0.44( 7.70%) + 0.32( 5.00%) + 0.28( .OO% + 87.30%) = 29.43 lb 

lb-mole I 
I Run 3: 

I lb-mole Md = 0.44( 4.00%) + 0.32( 3.20%) + 0.281 .OO% + 92.80%) = 28.77 lb 

Format: mdR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Water Vapor Condensed 

= pf - V q  ::std'l = 0.04707 
std std) vWC 

L _I L -I 

r-- 1 

= 0.04715 R T(std) 
P 
(Std) MW 

V 
WSgstd 

L - 1  I 
L 

Where: 

0.04707 = Conversion factor, ft. /ml. 

0.04715 = Conversion factor, ft. /g. 

3 

3 

= Volume of water vapor condensed (standard cond 
std vwc 

V = Volume of water vapor collected in silica gel 

Vf- V i 
Wf- W. 

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

= Final weight of silica gel less initial weight 

= Density of water, 0.002201 lb/ml. 
1 

PW 

tions), scf. 

standard 

volume, ml. 

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 
MW 

Tstd 
= Absolute pressure at standard conditions, 29.92 'std 

Run 1: 
= (0.04707) ( 492.0) = 23.2 cu 'wc (std) 

'wsg( std) = (0.04715) ( 22.0) = 1.0 cu. 

OR). 

nches Hg. 

ft 
ft 

Run 2 :  

'wc i std \ = (0.04707) ( 595.0) = 28.0 cu.ft 
I ~ ~ - ~ ,  

= (0.04715) ( 30.0) = 1.4 cu.ft 'wsg( std) 

Run 3: 

"wc (std) = (0.04707) ( 590.0) = 27.8 cu.ft 

'wsg( std) = (0.04715) ( 30.0) = 1.4 cu.ft 

Format: vaporR3 
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LEHMAN ROBERTS - FOR NAPA 
MF'HS, TN PART. (PM) & CONDENSIBLE (CPM) 

Moisture Content of Stack Gases 

+ v  
std WSgstd 

X 100 
vwc 

- - 

std + 'm + V  
std WSgstd BWS vwc 

Where: 

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

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

= 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 

.. Li 

X 1 0 0  = 41 .54  % - 2 3 . 2  + 1 .0  - Bws 2 3 . 2  + 1.0 + 34 .064  

2 :  

X 1 0 0  = 4 3 . 6 9  % - 2 8 . 0  + 1 . 4  - 
Bws 2 8 . 0  + 1 . 4  + 3 7 . 8 9 6  

3 :  

x 1 0 0  = 44 .00  % 
- 2 7 . 8  + 1 . 4  - 

Bws .27.8 + 1.4 + 37 .164  

Format: bwsR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Molecular Weight of Stack Gases 

I 
1 
I 
I 
I 
I 
e 
I 
1 
I 
1 
1 
1 
I 
I 
I 

Ms = Md ( 1 - Bws) + 18 ( Bws ) 

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: 

MS = 29.82 ( 1 - 

Run 2 :  

Ms = 29.43 ( 1 - 

Run 3: 

Ms = 28.77 ( 1 - 

41.54 ) + 18 ( 41.54 ) 

43.69 ) + 18 ( 43.69 ) 

44.00 ) + 18 ( 44.00 ) 

= 24.91 (lb./lb.-mole) 

= 24.44 (lb./lb.-mole) 

= 24.03 (lb./lb.-mole) 

Format: msR3 
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v = ( 8 5 . 4 9 )  ( . 8 4 )  ( 0 .95 )  -\ 
\ \  

LEHMAN ROBERTS - FOR NAPA 

720  

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

MPHS, TN 

v = ( 8 5 . 4 9 )  ( . 8 4 )  ( 0 .93 )  - \  
\ \  

vS 

Where: 

740 

( 3 0 . 0 6 ) ( 2 4 . 4 4 )  
- - 

vS 

P K 

P C 

dP 

'bar 

g 
P 

pS 

tS 

TS 

MS 

'std 

Run 

PART. (PM) & CONDENSIBLE (CPM) 
Stack Gas Velocity 

= K  C P P  

1 I rn 
- 

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

8 5 . 4 9  ft/sec Fg-mole)-(mm Hg) / (OK)( mm 4 '2 

Pitot. tube coefficient, (dimensionless). 

Velocity head of stack gas, in. H20. 

Barometric pressure at measurement s 

Stack static pressure, (in. Hg). 

Absolute stack gas pressure, (in. Hg 

Standard absolute pressure, ( 29.92 

Stack temperature, (Of). 

te, (in. Hg). 

- 
- 'bar' 'g 

n. Hg ) .  

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

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

Run 2: 

Run 3: 

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

66.90 ft/sec. 

67.03  ft/sec. 

70.50  ft/sec. 

Format: vsR3 
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= 3600 [l - Bwc] Vs A 

LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Tstd 
Tstk 

Stack Gas Flow Rate 

L 1 

Where : 

*sd 

A 

3600 

tS 

TS 

Tstd 

'bar 

9 
P 

pS 

'std 

Run 1 

QSd=36 00 

Run 2 

QSd=3 600 

- - 

1- 

1- 

Run 3: 

Q =3600(1- sd 

Dry volumetric stack gas flow rate corrected 
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). 

2 

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

Stack static pressure, (in.Hg.). 

g 
Absolute stack gas pressure, (in.Hg.); - + P  - 'bar 
Standard absolute pressure, (29.92 in.Hg.). 

dscf .4154 ) (  66.90)( 13.75) 

4400 ) (  70.50)( 13.75) [;::I p;::g= 1400915.5 hr dscf 

Format: qR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Emissions Rate from Stack 

7000 gr./lb. 

Where: 

E = Emissions rate, lb/hr. 

Cs 

Qsd = 

= 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. 

Run 

Run 

Run 

1: 

( 0.0067) ( 1426326.5) 

7000 
1.37 lb. / hr. - - - E - 

2: 

( 0.0142) ( 1339336.0) 
2.72 lb. / hr. - - - E - 

7000 

3: 

( 0.0133) ( 1400915.5) 

7000 
2.66 lb. / hr - - - E - 

Format: eR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) 

Emissions Rate from Stack 
( C P M  1 

7000 gr./lb. 

Where : 

E = Emissions rate, lb/hr. 

Cs 

Qsd 

= Concentration of particulate matter in stack gas, dry basis, 

= Dry volumetric stack gas flow rate corrected to 

corrected to standard conditions, gr/dscf. 

standard conditions, dscf /hr . 

Run 

Run 

Run 

1: 

( 0.0024) ( 1426326.5) 

7000 
0.49 lb. / hr. - - - E - 

2 :  

( 0.0021) ( 1339336.0) 

7000 
0.40 lb. / hr. - - - E - 

3: 

. (  0.0013) ( 1400915.5) 

7000 
0.26 lb. / hr. - - - E - 

Format: eR3 
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LEHMAN ROBERTS - FOR NAPA 
MPHS, TN PART. (PM) & CONDENSIBLE (CPM) I s o k i n e t i c  Variation 

I = 100 

Where : 
- I - 

100 - - 
- - 

TS 
0 . 0 0 2 6 6 9  = 

"ic 
Tm 
'bar 
dH 
1 3 . 6  

60 

0 

vS 

ps 
An 

Run 

I = (100 

Run 2 

0 . 0 0 2 6 6 9  Vic + (Vm / Tm) (Pbar + dH / 1 3 . 6 )  

6 0  e vs pS An TS c 
Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, OR.  

3 0 Conversion factor, Hg - ft /ml - R. 
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, 
Specific gravity of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft./sec. 
Absolute stack gas pressure, in. Hg. 

0 

(in.H20). 

e 

Cross sectional 

LO. 0 0 2  6 69 ) 

area of nozzle, ft'. 

- 
****** ) + 3 7 ' 2 3 5  5 6 4  p . 0 6  + 

( 720 ) I  6 0  ( 6 0 . 0  ) ( 6 6 . 9 0  ) ( 3 0 . 0 6  ) ( . 0 0 0 3 4 1  ) = 9 6 . 3 %  

) f  5 7 0  ( 0 . 0 0 2 6 6 9 ) ( * * * * * *  

= 1 1 4 . 2 %  60.0 ) ( 6 7 . 0 3  ) ( 3 0 . 0 6  ) ( . 0 0 0 3 4 1  ) 
I = (loo)( 7 4 0  ) 

4 1 . 3 9 3  
+ 

= 1 0 7 . 0 %  
) 4. 5 7 5  ( 0 . 0 0 2 6 6 9 ) ( * * * * * *  

60.0 ) ( 7 0 . 5 0  ) ( T. = ( l o o ) (  7 4 0  ) 

Format: iR3 
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LEHMAN ROBERTS 
MPHS,' TN PART 
9-4-91 

- FOR NAPA '. (PM) & CONDENSIBLE (CPM) 
PERCENT EXCESS A I R  

% Ea = 100 x ( % 02 ) - 0.5 ( % co ) 

0.264 ( % N2 ) - ( % 02 ) + 0.5 ( % CO ) 

Where: %Ea = Percent excess air. 

SO2 = Percent oxygen by volume, dry basis. 

% co = Percent carbon monoxide by volume, dry basis. 

%C02 = Percent carbon dioxide by volume, dry basis. 

%N2 = Percent nitrogen by volume, dry basis. 

67.1 % - - Run # 1: 100 x ( % 8.70 ) - .05 ( % .OO ) 

0.264 ( % 82.10) - ( % 8.70) + 0.5 ( % .OO) 

27.7 % - - Run # 2: 100 x ( % 5.00 ) - . 0 5  ( % .OO ) 

0.264 ( % 87.30) - ( % 5.00) + 0.5 ( % .OO) I 

15.0 % - - Run # 3: 100 x ( % 3.20 ) - .05 ( % .OO ) 

I 0.264 ( % 92.80) - ( % 3.20) + 0.5 ( % .OO) 

Format:ear3 
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VII. CALCULATIONS 

D. GASEOUS POLLUTANTS 

I 
I 
I 
I 



NAME: LEHMAN ROBERTS (NAPA) DATE: 9-03-91 
LOCATION: MEMPHIS, TENNESSEE 

1 
I 

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

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

Where: ppmd = Parts per million, dry basis. 

PPmw = 

B, = 

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

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

Run #1: 

loo ) - 231.3 pprn, ( 100 - 46.21 
THC - (124.4) 

Run #2: 

loo ) - 252.1 pprn, ( 100 - 43.03 
THC - ( 143.6) 

Run #3: 

loo ) - 335.0 pprn, ( 100 - 42.63 
THC - ( 192.2 ) 
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NAME: LEHMAN ROBERTS (NAPA) DATE: 9-03-91 
LOCATION: MEMPHIS, TENNESSEE 

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR 

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

2.59 x l o9  = 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: 

E - (2.59 x 1.0'9) (16.04) (231.3) (1,254,491.3) - 12.05 as methane 
hr 

Run #2: 

E - (259x10-9) (16.04) (252.1) (1,410,621.9) - 1 4 . n  as methane 
hr 

Run 3: 

E - (259x10-9) (16.04) (335.0) (1,463,169.4) - 20.36 Ibs as methane 
hr 
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NAME: LEHMAN ROBERTS (NAPA) DATE: 9-03-91 
LOCATION: MEMPHIS, TENNESSEE 

TOTAL SO, EMISSIONS: POUNDS PER HOUR 

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

2.59 x i o 9  = 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) (64.07) (1.6) (1,254,491.3) - 0.33 - 

Run #2: 

E - (2.59 x 10-9) (64.07) (2.3) (1,410,621.9) - 0.54 
hr 

Run 3: 

E - (259x10-9) (64.07) (2.0) (1,463,169.4) - 0.49 Ibs 
hr. 
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NAME: LEHMAN ROBERTS (NAPA) DATE: 9-03-91 
LOCATION: MEMPHIS, TENNESSEE 

TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR 

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

2.59 x I O 9  = Conversion factor, Ibs/dscf. 

M, = 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) (>l,oOO) (1,254,491.3) - >91.01 - 

Run #2: 
Ibs 
hr 

E - (2.59~10-9) (28.01) (>l,oOO) (1,410,621.9) - >102.33 - 

Run 3: 

Ibs 
hr 

E - (259x10-9) (28.01) (>l,OOO) (1,463,169.4) - >106.15 - 
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NAME: LEHMAN ROBERTS (NAPA) 
LOCATION: MEMPHIS, TENNESSEE 

DATE: 9-03-91 

TOTAL NO, EMISSIONS: d # b S  PER HOUR 

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

2.59 x l o9  = Conversion factor, Ibs/dscf. 

Md = Dry molecular weight. 

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

Parts per million, dry basis. ppmd = 

Run #1: 

Ibs 
hr 

E - (259x10-9) (46.01) (45.6) (1,254,491.3) - 6.82 - 

I 
I 
I 
I 
I 
I 
I 

Run #2: 

Ibs 
hr 

E - (2.59~10-9) (46.01) (37.6) (1,410,621.9) - 6.32 - 

Run 3: 

Ibs 
hr 

8E - (259x10-9) (46.01) (39.3) (1,463,169.4) - 6.85 - 
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VIII. FIELD DATA 

A. INSTRUMENTAL 
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VIII. FIELD DATA 

B. GAS CHROMATOGRAPHY 



FIELD ANALYSIS DATA SHEETS 

Date 9- 3-q Plant LC\,..,~- \ ? ~ h - \ - 5  

Location 'nm .> ;T 0 
1. General Information: 

Source temp. ('C) \2\ Columnar temperature: 
Probe temp. ('C) \ ?  \ Initial (*C)/time (min) 77 
Ambient temp. ('C) '52 Program rate (*C/min) c 

Atmospheric press. (in. Hg) '4s o\ Final (*C)/time (min) -l 7' 
Source press. (in. Hg) Carrier gas flow rate (ml/min) 33 
Absolute source press. (mm) Detector temperature ('C) 
Sampling rate (liter/min) ( Injection time (24-hr basis) 
Sample loop volume (ml) \ Chart speed (mm/min) 
Sample loop temp. ('C) 7-7 Dilution ratio 
Dilution gas flow rate (ml/min) Dilution gas used (symbol) 

2. Field Analysis Data: \\:% (2'. 30 

Run # qk 

ComDonentS 

Run # j 13 

Run# 1L 

ComaonentS 
M 
L 

L 

Time 

Am Attenuation 
- 

Time 

Am Attenuation 

Time 

Am Attenuation 
\L 

A x A Factor 

A x A Factor 

A x A Factor 
I \53. L 
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. . . .  . . . .  . . . .  

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) 

. Canier gas flow rate (ml/min) 
Detector temperature ('C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

2. Field Analysis Data: 

Run# 10 Time 

&?a Attenuation 
w (b' 

Time 

Am Attenuation p x A Factor 

Time 
. .  

Run # 

Cornaonents Attenuation 
. . .  . .  . . .  

&?.a 
- . . .  

. .  . .  - ... 
. ,  - - ..... . . . . . .  

. . I .  ,-> . . . .  - ...... 

x A Factor 

. : . . .  . .  
........ . . . .  

. . . . .  . ............. !..V.. .. . . .  - ,:,*: . - .  
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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)/tirne (min) 
Program rate (.C/min) 
Final (*C)/time (min) 

'Canier gas flow rate (ml/min) 
Detector temperature ( 'C) 
Injection time (24-hr basis) 
Chart speed (mm/min) 
Dilution ratio 
Dilution gas used (symbol) 

2. Field Analysis Data: 

Run # 2,t 

CornmnenQ A x A Factor ma Attenuation 

Time 

Attenuation 
524 

Run # TR 

CornoonenQ x A Factor 
M 

L 
is 

Run # !lL Time 
..... 

Attenuation .-.  x A Factor 
. . . . .  .. ,,:. . 

=('. 

7 2  
..... . .  . . . .  -. .. 

.,. . 
... - .  

. - ..... 

-~ 
ti9 

.:, ..- .'; . . . . . .  
...; . . . . . . . . . . .  
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. . . .  
. . . . . .  . . . . .  . .  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 (lier/min) 
Sample loop volume (ml) 
Sample loop temp. ('C) 
Dilution gas flow rate (ml/min) 

2. Field Analysis Data: 

ComaonentS 
M 

Run # 

ComoonenQ 

Run # 

CornDonentS 

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) 
Diluh'on ratio 
Dilution gas used (symbol) 

Time 

m Attenuation A x A Factor rm 
\ut5 tb CL (11.2 h 

Time 

&a Attenuation A x A Factor 

. .  . . .  . .  
Attenation ... ..:. x A Factor @- (Don 

. . .  . .  
ma 
- 
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FIELD ANALYSIS DATA SHEETS 

Plant Lek,., .r -&& Date q-\-q\  
Location (YID\, 

1. General Information: 

\ 

Source temp. ( ' C )  
Probe temp. ( 'C)  
Ambient temp. ( *  C) 
Atmospheric press. (in. Hg) 
Source press. (in. Hg) 
Absolute source press. (rnrn) 
Sampling rate (liter/min) 
Sample loop volume (ml) 
Sample loop temp. ( ' C )  
Dilution gas flow rate (ml/min) 

2. Field Analysis Data: 

\3_ \ Columnar temperature: 
\7 \ Initial ('C)/time (min) 
\2 Program rate ('C/min) 

32 01 Final (.C)/time (min) . 

Carrier gas flow rate (ml/min) 
Detector temperature ('C) 

I lniection time (24-hr basis) 
\ Cfiart speed (mrn/min) ' 

7.' Dilution ratio 
- -  

Oilution gas used (symbol) 

.Attenuation 
m L \  \ c  
\?L'L ib 
- 
- 
- - 

Time 

Ccncenati 'on lccr 
\ \ 1.1 
\ , %  



FIELD h i L Y S l S  DATA SHEETS 
. .  ,.=- 

Location rn ,?is 3 _h, 

1. General Information: 

Source temp. ('C) Columnar temperature: 
Probe temp. ('C) Initial ('C)/time (min) 
Ambient temp. ('C) Program rate ( *  C/min) 
Atmospheric press. (in. Hg) Final (-C)/time (min) 
Source press. (in. Hg) Carrier gas flow rate (rnl/min) 
Absolute source press. (mm) Detector temperature ('C) 
Sampling rate (lier/min) Injection time (24-hr basis) 
Sample loop volume (ml) Chart speed (mm/min) 
Sample loop temp. ( *  C) Dilution ratio 
Dilution gas flow rate (ml/min) Dilution gas used (symbol) 

2. Field Analysis Data: 

Run # 3D 

CornoonentS 
Tv\ 
L 
T 

% 

F 

IC 

Run # 

ComoonentS 

Time 

T i e  

A x A Fieor m n  i 

A x A Factor Ccmxmthn i 



VIII. FIELD DATA 

C. PAH'S 
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RUN 1: 

RUN 2: 

RUN 3 :  

REFERENCE IWI'"I'ED 3: QAS ANALYSIS BY PYRITE 

mTEL & FACTORS 

WOOD 
BARK 
ANTHRACITE 
BITUMINOUS 
LIGNITE 
O I L  
GAS 
PROPANE 
BUTANE 

1.0540 
1.0830 
1.0699 
1.1390 
1.0761 
1.3465 
1.7409 
1.5095 
1.4791 

... 

20.9 - [Po X COz%] - O,% - 

- 20.9 - [- x- 1 RUN #1: - - 

- 20.9 - [- x- 1 RUN #2: = 
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VIII. FIELD DATA 

D. FORMALDEHYDE 
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REFERENCE MEETBOD 3: GAS ANALYSIS BY FYRITE 

FUEL FACTORS 

WOOD 
BARK 
ANTHRACITE 
BITUMINOUS 
LIGNITE 
OIL 
GAS 
PROPANE ' 

BUTANE 

1.0540 
1.0830 
1.0699 
1.1398 
1.0761 
1.3465 
1.7489 
1.5095 
1.4791 

2 0 . 9  - [Po X CO,%] - O,% - 

RUN #1: 

RUN #2: 

RUN #3 

':? . . .  . .  4. , 
. .  ~. .:+F , :  . ,  

. . . .  . .  
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VIII. FIELD DATA 

E. PARTlCUlATE & CONDENSIBLE PM 
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RUN 

RUN 

RUN 

Lehm o n  -&,S2/7% 
. .  ....... . .  . .  ... 

. .  Company Name . .  . . . . . . . .  

2: 
. . . . . . .  

3: 

9-4- 7/ 
Date 

REFERENCE lIETEOD 3: : QAS ANALYSIS BY PYRITE 
. . .  . .  . .  . . . .  

. . . . . . . . . . . .  s . . . .  FTEL j r, FACTOR 

WOOD 
BARK 
ANTHRACITE 
BITUMINOUS 
LIGNITE 
OIL 
GAS 
PROPANE 
BUTANE 

. . .  

. . . .  

1.0540 
1.0830 
1.0699 
1.1398 
1.0761 
1.3465 
1.7489 
1.5095 
1.4791 

. . .  

RUN Yl: 

RUN $2: 

20.9 - [- x- 1 = - RUN # 3  

3 cox I? AVG . 7.7 



I: 

IX. CALIBRATIONS 

A. PAHDATA 



-kb 

INITIAL CALIBRATION CHECK 'DATE : 25-Ser 

LAB FILE ID: RF20 =FE905 RF50 =FE901 RF80 =FE904 
RF120=FE90.7 RF160=FE902 

COMPOUND FLAG RF RF RF RF RF RF 
20NG 50NG 80NG 120NG 160NG MEAN XRSI  

.3 Naphthalene 1.0.36 0.941 0.976 0.989 0.965 0.981 
4 2-Methylnaphthalene 0.812 0.794 0.802 0.812 0.858 0.816 

8 Acenaohthene c 1.048 0.978 1.024 1.002 0.975 1.000 
6 2-Chloronaohthalene 0.940 0.924 0.915 0.901 0.856 0.907 
7 AcenaDhthylene 1.580 1.540 1.548 1.564 1.552 1.550 

9 Fluorene 1.219 1.142 1.146 1.126 1.101 1.147 
11 Phenanthrene 0.931 0.867 0.882 0.879 0.857 0.879 
12 Anthracene 0.928 0.872 0.358 0.893 0.8.50 0.876 
1.3 Fluoranthene C 1.512 1.300 1.324 l..>dL -=-7 1.224 1.342 
li F'yrene 1.05'1 1.162 1.011 0.856 0.895 0.995 
i 7  Benzo(a)anthracene 1.015 1.099 1.048 1.086 1.061 1.067 
13 Chrysene 1.079 1.013 1.026 0.985 0.941 1.010 
20 Benzo(h)fluoranthene 0.99s 0.974 1.028 1.130 1.225 1.070 
21 Benzo(k) f luoranthene 1.163 1.193 1.007 0.923 0.708 0.999 
22 Penzo(e)pyrene 0.953 0.975 0.946 0.908 0.979 0.964 
2.7 Benzo (a) pyrene C 0.958 1.025 0.977 0.991 0.911 0.972 
24 Perylene 0.659 0.580 0.567 0.568 0.557 0.580 
25 Indeno(l.2.3-cd)pyrene , 0.530 0.810 0.875 0.952 0.934 0.820 

0.642 0.84.: 0.942 0.985 0.97.: 0.877 -, , Dihenzia.h)anthracene 
27 Benzoig.h.i)perylene 0.745 0.921 0.975 0.975 0.905 0.904 
23 Pen tac h'lorophenol C 0.06.3 0.121 0.129 0.137 0.119 0.114 

i5 Terphenyl-dl4 S 0.778 0.818 0.791 0.674 0.0.51 0.738 
29 Nitrobenzene-d5 s 0.520 0.492 0.5.79 0.536 0.439 0.507 
.XI 2-F luorobi pheny 1 S 0.927 0.854 0.860 0.324 0.772 0.850 
.71 2.4,o-Tribromophenol S 0.127 0.111 0.162 0.154 0.115 0.1S.4 

X F'yrene-dl0 S 0.788 0.371 0.810 0.701 0.68.3 0.771 

T.5 1.4-Dibt-omobenzene-d4 S 0.783 0.619 0.776 0.715 0.574 0.693 
20 1.3.5-Trichlorohenzene-d3 

___________-________---------------------------------------------------- ___-____________________________________-------------------------------- 

22 Phenol-d5 s 1.5.30 1.598 1.731 1.725 1.515 1.617 
34 Anthracene-dl0 s 0.954 0.880 0.889 0.900 0.8.57 mi892 

s 0.290 0.256 0.281 0.275 0.241 0.269 - .  

.3 . i 
3.6 

1 .c 
3 .1  
3.t 

4.: 
/ .c. 
12.' 

5.1 
9.: 
19.1 
1 .F  
4.: 
7.: 

20.c 
1.5.; 
10.1 
"5.1 

11.c 
e.; 
6.:  
17.. 
6.: 
10.: 
4.7 
13.: 
7.: 

- =  .-. . . 

- c  d . 
- 
- .  .>. . 2 



0-3 
DAILY 'CALIBRATION CHECK DATE : 25-SE 

LAB FILE ID: FE90 1 

COMPOUND FLAG RF R F  %D 
MEAN 50 

3 Naphthalene 0.981 0.941 4.1 
4 2-Methylnaphthalene 0.816 0.794 2.6 
6 2-Chloronaphthalene 0.907 0.924 -1.8 
7 Acenaphthylene 1.556 1.540 1.1 
E Acenaphthene C 1.006 0.978 2.8 
9 Fluorene 1.147 1.142 0.4 

1 1  Phenanthrene 0.879 0.867 1.4 
12 Anthracene 0.876 0.872 0.4 
13 F1 cioran thene c 1.342 1 ..7.00 3 . 1 
16 Pyrene 0.995 1.162 -10.8 
17 Benzoia)anthracene 1.062 1.099 -3.5 
18 Chrysene 1.010 1.018 -0.8 
20 Benzo(b)fluoranthene 1.070 0.974 9.0 
21 Benzo(k)fluoranthene 0.999 1.19.x -19.4 
22 Benio(e)pyrene 0.964 0.975 -1.1 
23 Benzo(a)pyrene c 0.972 1.025 -5.2 
24  Fervlene 0.586 0.580 1 .E) 

25 Indeno(l52,3-cd)pyrene 0.820 0.810 1.2 
20 Dibenz < a, h) anthracene Cl.877 0.845 5.9 
27 Benzoig,h.i)perylene 0.904 0.921 -1.9 
28 Pentachlorophenol C 0.114 0.121 -5.8 

- 

__________-________----------------------------------------- ________________________________________-------------------- 
15 Terphenyl-dl4 S 0.738 0.818 -10.8 
29 Nitrobenzene-d5 s 0.507 0.492 2.9 
7.0 2-Fluorobiphenvl S 0.849 0.864 -1.7 
7.1 2,4,$-Tribromophenol s 0.134 0.111 17.2 
.12 Fhenol-d5 s 1.617 1.589 1 .e 

S 0.771 0.371 -15.1 .-%.A Pyrene-d 1 0  
34 Anthracene-d 10 s 0.892 0.880 1.3 
35 1,4-Dibromobenzene-d4 s 0.09: 0.019 10.8 
36 1,3,5-Trichlorobenzene-d3 s 0.269 0.256 4.9 

7 -  
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W A N  DE : FE905 25-Sep-9 1 13 

NO. riaT FOR REV Delta Area P.Flags Scan Qri Name 

1 100 85 100 
2 100 87 91 
3 100 9.3 96 
4 99 71 88 
5 100 94 96 
6 100 92 95 
7 100 95 98 

9 100 95 95 
10 100 9.3 97 
11  10D 95 98 
12 100 94 97 
1.5 100 96 98 
14 89 7.5 9.3 
15 100 94 98 
l o  100 95 97 
17 100 81 97 
18 100 94 99 

a 100 88 98 

19 100 a8 92 - 30 100 a9 9.3 
21 100 93 95 
22 100 9.5 99 
2.3 100 94 100 
24 llil(il 02 99 
25 77 90 90 
26 100 86 87 
27 98 59 93 
- 38 76 57 64 
27 ai 58 91 
SL3 100 95 97 
31 84 68 76 

.:s...:,lOO 9 1  97 
54 100 91 97 
55 100 92 95 
.I.., 95 69 8.3 

52 98 75 95 -- 

- .  

-1 
1 

-1 
0 
0 
0 

-1 
-1 
-1 
0 

-2  
-1 
-2 

1 
0 
0 
0 
1 

-2 

-1 
-2 
-1 

-1 
-2  

0 
-1 
-1 
-1 
-1 
0 

-2 
1 
0 

-7 - 

-7 
& 

. -3 
& 

15.3290 bb 
499180 bb 
258510 bb 
202750 bb 
34.3080 bb 
161280 bb 
270950 bb 
179790 tb 
209040 bb 
781260 vv 
.2.&.2.d40 vv* 
S.52460 vb 
598440 bb 
1163500 bv 
452760 bb 
611140 bb 
590610 bv* 
027860 vb 
1071800 bb 
5.321 10 bv 
$2.5110 vb 
510600 bv 
51.5150 vv 
353140 vb 
28.3810 bv 
.34426(3 bv 
,397360 vb 
24712 bb 
1S.1750 bb 
158960 bb 

21848 bb 
101960 bb 
458140 bb 
. - . i ~ 6 8 0  vb 
52172 bb 
72,372 bb 

- ,  -.= 

7-q 

50 1 
477 
479 
58 1 
72s 
649 
705 
732 
807 
940 
942 
950 

11  1.; 
1.326 
1185 
1 145 
1324 
132$ 
1540 
1435 
1470 
1525 
157.0 
1543 
1681 
1 690 
1712 
$19 
,380 
642 
843 
27 1 
1140 
947 
485 
427 

152 1 , 4  Dichlorobenzene-d4 
1.36 Napht halene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
I66 Fluorene 
188 Fhenan threne-d 10 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Fyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Brnzo( b) f luoranthene 
257 - Benzoik) iluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 

276 Indeno(152,3-cd)pyrene 
278 Dibenz(a.h)anthracene 

26.1 Fentachloraphenol 
82 Nitrobenzene-d5 
172 2-F 1 uorobiphenvl 
S.30 2.4.6-Tribromophenol 
99 Phenol-d5 
212 Fyrene-d10 
188 Anthracene-d 1 0 
240 1.4-Dibromobenzene-d? 
185 1. .3. 5-Trichlorobenzene-c 

“C? ~4~ Fervlene 

77’ Eenzoig,h.i)perylene 
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GUAN DEI : FE90l 25-Sep-91 13: 

No. llAT FOR REV Delta Area P.Flags Scan GM Name 

1 100 82 99 
2 100 89 95 
3 100 9 1  95 
4 58 72 90 
5 100 93 98 
6 100 94 97 
7 100 94 97 
8 100 87 97 
9 93 93 96 
10 100 91 97 
1 1  100 9.3 97 
12 100 91 .97 
1.3 86 94 97 
14 100 71 9.5 
15 100 89 98 
l e  100 93 97 
17 100 35 97 
18 lm0 90 98 
19 100 80 93 
20 100 87 95 
21 100 39 96 
22 99 60 99 
23 100 35 100 
24 100 84 99 
25 100 83 95 
26 100 84 93 
27 100 3.6 95 
28 100 34 9i3 
29 71 51 9'1: 
50 100 91 97 
1.1 63 77 ?1 
..'i 39 60 94 
.:..:. 100 92 93 
54 100 80 97 
.-.a 100 32 94 
.1.0 9 1  71 85 

-7 -- 
-c 

- I  

0 
0 
1 
5 
0 

-2 
-1 
1 
3 
0 
1 
0 
4 
0 
0 

-1 
0 

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

-1 

0 
-1 
1 

-1 
-1 

- - .. 

c 

153760 bb 
589980 bb 
093840 bb 
535700 bb 
384900 bb 
444400 bb 
740720 bb 
470470 bb 
549220 bb 
896170 bv 

977240 vb6 
970a00 VVY 

1456500 vv 
1004200 bb 
1026700 bb 
1458600 bb 
1379800 bv 
1277500 vb 
874550 bb 
1064700 bv 
1.?.05900 vv 
1065700 bvY 
1118100 vv 
634220 vv 
.335200 bv 
921530 vv 
1007200 vv 
135020 bb 
363100 bb 
415810 bb 
53303 bb 
305140 bb 
1093900 bb 
986240 vb 
113990 bb 
1894.50 bb 

362 
537 
540 
64 1 
733 
709 
766 
795 
368 
1000 
1004 
101 1 
1175 
1333 
1246 
1205 
1396 
1391 
1601 
1548 
155.3 
1535 
1593 
1605 
1744 
1752 
1775 
979 
44 1 
70; 
?04 

1202 
1 009 
546 
487 

--- 
.:>.I).:. 

152 1,4 Dichlorobenzene-d4 
1.56 Naphthalene-d8 
128 Naphthalene 
142 2-Methyl naphtha 1 ene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 F 1 uorene 
188 phenanthrene-dl0 
173 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Pyrene 
223 Benzo(a)anthracene 
228 Chrvsene 
264 Ferylene-dl2 
252 Benzo( b) f luoranthene 
252 Benzo(k)fluoranthene 
252 Aenzoie)pyrene 
252 Henro(a)pyrene 
252 Fervlene 
276 Indeno(l.2.3-cd)pvrene 
278 Dibenz(a,h)anthracene 
-/a Benzo(g.h,i)perylene 
266 Fentachloronhenol 

82 Nitrobenzene-d5 
172 2-iluorobiohenyl 
.:..:.0 2.4 .&-Tribromophenol 
99 Fhenol-d5 
212 F'yrene-dl0 
188 Anthracene-dl0 
240 1.4-Dibromobenzene-d4 
185 1 ..?.. 5-Trichlorobenzene-c 

?-I 

-- 
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DUAN DH : FE904 
- 

LGB-BASE CIUAN 25-Sep-91 15:3 

1 100 79 100 
2 100 g 2  92 
3 100 92 95 
4 95 65 97 

6 100 92 96 
7 100 93 97 
8 100 84 97 
9 100 9s 97 
10 100 90 96 
11 100 93 97 
12 100 9-5 98 
1.3 100 95 93 
14 84 51 94 
15 100 90 79 
16 100 95 97 
17 100 91 97 

5 100 a9 97 

18 io0 93 98 
19 100 ab 92 
20 100 92 95 
21 100 9.3 76 
22 100 93 $9 
i . 2  100 ' i s  10B 
24 100 92 99 
25 100 94 96 
26 100 91 95 - 37 100 92 94 
2s 100 8.3 ?5 
27 39 .50 94 
31.0 100 89 96 
3 1  100 79 92 
.:2 s1 51 89 
.:..:.100 78 96 
-3 la0 94 97 
.-.a 100 89 76 
.:.e 95 67 85 

e- 

-- 
-c 

- I  

-1 
1 
0 
0 
0 
0 
0 
0 
0 
69- 
0 
0 
0 

-1 
1 
1 
0 
1 
1 
0 
0 
1 
a 
0 
1 
1 
1 
0 
c3 
0 
0 
1 
1 
B 
1 
0 

111230 bb 
415410 bb 
810870 bb 
6b6200 bb 
281630 bb 
515200 bb 
871840 bb 
576910 bb 
645700 bb 
696750 vv 
1229600 vv* 
1195500 vb* 

364770 bv 
1267Q00 bb 
1749100 bb 
181-7300 bvS 
1774700 vb 
873250 bb 
1795800 bv 
1759000 V V  

1652800 bvS 
1706900 vvl: 
990300 vv 
1523300 bv 
1645500 vv 
1593700 b'?/$Lr 
18031.00 bv 
447490 bb 
484710 hb 
71394 bb 
385040 bb 
1401000 bb 
1239400 vb 
172560 bb 
23.3350 bb 

1845100 vv 

30 1 
477 

5s 1 
723 
649 
706 
73.3 

940 
944 
95 1 

1 1 1 5  
1.327 

1145 
1325 
131.31 
1541 

147.3 
1526 
1533 
15-15 
1685 
1695 
1716 
S19 
7.2 1 
,543 

273 
1142 
$49 
495 
427 

480 

803 

I 186 

148s 

a44 

152 154 Dichlorobenzene-d4 
I.?& Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
lo4 AcenaDhthene-dl0 
152 2-Chloronaphthalene 
152 Acenaphthylene 
15.7 Acenaphthene 
loo Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrvsene-dl2 
244 Terphenyl-dl4 
202 F'yrene 
228 Benzo (*?an thracene 
228 Chryswle 
264 Perylene-dl2 
352 Frnzo(b)fluoranthene 
252 Fenzo(k?f luoranthene 
L~~ Benzo(e)pyrene 
~ a -  Henzo(a)pyrene 
qC-7 ~a~ Perylene 
276 Indenoil.2.3-cd)pvrene 

276 Benzoia,h,i)pervlene 
266 Pentac hl araphenol 
92 Nitrobenzene-d5 

172 2-F1 uorobipheny 1 
330 2,4,5-Tribt-omophenol 

99 Phenol-d5 
il2 Pyrene-dl0 
188 Anthracene-dl0 
240 1.4-Dibromohenzene-d4 
185 1.3.5-Trichlorobenzene- 

m - 7  

-=- 

-%- OiSenz(a,h)anthracene 

- 

-. 
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3 - 9  

GUAN DH : FE903 LGB-HASE m A r 4  25-Sep-91 13: 

No. MAT FOR REV Delta Area P.Flags Scan DM Name 

1 100 61 99 
2 94 69 92 
3 100 92 95 
4 98 68 83 
5 100 87 97 
6 100 92 96 
7 100 95 97 
8 100 90 98 
9 100 92 96 
10 100 87 96 
11  100 94 93 
12 10m 9.3 93 
13 100 95 93 
14 88 59 9.Z 
15 100 90 98 
16 1El0 94 97 
17 100 71 97 
18 100 92 99 
19 94 83 92 
20 100 92 95 
21 100 93 96 

100 93 99 
7.5 100 92 100 
24 100 92 09 
25 100 93 96 
26 99 90 95 
27 92 92 94 
28 100 8.3 97 
29 87 56 94 
30 100 91 97 
31 99 79 92 
52 81 50 69 
.A,:. i n ~  33 98 
.:4 100 80 97 
.-.a 100 87 95 
.:.,> E? 58 85 

-- LL 

-- 
-c - .  

0 
1 
0 
0 

-1 
1 
1 
1 
1 
0 
1 
2 
1 
1 
0 
0 
0 
3 

3 
- - 
0 
0 
1 
1 
1 
1 
2 

1 
0 
0 
1 
1 
0 
1 
0 
0 

- 

115460 bb 
420650 bb 
1248000 bb 
1024900 bb 
289100 bb 
781250 bb 

1556500 bb 
869320 bb 
976460 bb 
646990 vv 
1705600 vv 
173260Gl vb 
2623400 vv 
95.5500 bb 
1928206) bb 
2447200 bb 
3106800 bvY 
2818200 vb 
1072400 bb 
.~b.:.a400 b ! ' # cr 
2969800 ! b/ 4,*' 

.3115500 bv 

.3188800 vv 
1927400 vv 
3001500 bv 

-.- ,  

266080 bb 
676S40 bb 
i15050 bb 

587120 bb 
2005700 bb 
1746700 vb 
243420 bb 
,347460 bb 

133520 bb 

302 
473 
48 1 
582 

650 
707 
/ 2.4 
809 
940 
945 
953 

1 1 1 6  
1529 
1137 
1146 
1,327 
1334 
1544 
1491 
1496 
1529 
1537 
1549 
1088 
1697 
1721 
920 
.:. 92 
643 
845 
274 

1143 
950 

428 

-- I La 

-- 

- 

486 

152 1 ? 4  Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthvlene 
153 AcenaDhthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoran thene 
240 Chrysene-dl2 
244 Terphenvl-dl4 
202 Pvrene 
228 Benzo(a)anthracene 
228 Chrvsene 
264 Perylene-dl2 
252 Fenzo(.b)f luoranthene 
253 - Ben z o  ( k ) i 1 uoran t hene 
252 Henzo(e)pyrene 
252 Henzo(a)pyrene 
252 Perylene 
276 Indeno(l.2.3-cd)pyrene 
278 Dibenz(a.h)anthracene 
276 Benzo(g,h.i)pervlene 
2bo Pentachlorophenol 

82 Nitrobenzene-d5 
172 2-Fluorobiphenyl 
5.30 2.4.6-Tribromophenol 
99 Phenol-d5 
212 Pvrene-dl0 
188 Anthracene-dl0 
240 1.4-Dibromobenzene-d4 
185 1 >.5.5-Trichlorobenzene-t 
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L.. 
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5 cn 
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QUAN DH : FE902 25-Sep-91 13:3c 

0. MAT FOR REV Delta &rea P.Flags Scan QM Name 

1 100 61 99 
2 95 09 94 
3 100 95 96 
4 99 69 90 
5 100 82 97 
6 100 93 96 
7 100 94 98 
8 100 90 93 
9 100 92 96 

1Q 100 80 90 
11  10Q 94 98 
12 I00 94 98 
1 3  100 95 98 
14 81 46 94 
15 100 90 98 
16 1Q0 94 0 7 ~  
17 1010 9 1  97 
18 100 93 99 
19 86 32 93 
20 100 92 95 
21 1010 93 96 
22 100 93 99 
2.3 100 92 100 
24 1DD 92 99 
25 94 94 97 
2.5 91 90 95 
27 92 92 95 
2s 10Q 9.3 97 
29 73 50 95 

100 90 97 
31 99 78 92 
1.2 75 51 SS 
33 100 76 96 
.:,4 100 77 97 
-c io0 86 96 
- .  9s 55 85 

0 
1 
0 
0 
0 
1 
0 
0 
1 
0 
0 
2 
1 
1 

-1 
1 
0 
3 

.:, 
- - 
1 
1 
2 
2 
1 
3 - 
.:I 

.i - 
0 
1 
0 
1 
2 
0 
1 
0 
0 

1.35480 bb 
504960 bb 
1949400 bb 
1732600 bv 
345920 vb 
1184000 bb 
2147100 bb 
1552700 bb 
1523100 bb 
i;ialli) vv 
2516.500 vv 
2496100 vb 

1026400 bb 
2539000 bb 
3672800 bb 
4.357000 bvX 
.I864880 vb 
1234200 bb 
5796900 b! Y ' d , r  
.~46&300 ! b ' 40~' 
4795500 bv 
4362300 vv 
2776000 vv 
4571700 bv 
4763800 bv 
4430500 bv 
358600 bv 
337560 bb 
lQ67600 bb 
158400 bb 
810940 bb 
2803000 bb 
251690D vb 
,511230 bb 
4Sb560 bb 

~500300 vv 

302 
478 
48 1 
582 
729 
65 1 
707 
754 
010 
94 1 
945 
954 

1 1 1 7  
1.330 
1187 
1148 
132s 
133.5 
1546 
1494 
1499 
15.52 
154D 
1551 
1092 
1700 
1724 

UT@ 
38.3 
644 
346 
275 
1144 
95 1 
435 
428 

152 1,4 Dichlorobenrene-d4 
136 Naphtha1 ene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chl oronaph thalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
18B Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoran thene 
240 Chrvsene-dl2 
244 Terphenvl-dl4 
202 Pvrene 
228 Benzoia)anthracene 
228 Chrvsene 
264 Perylene-dl2 
-c3 ~ c l ~  Henzo(b)fluoranthene 
-=3 ;di Benzo(L:)f luoranthene 
252 Benzoie)pyrene 
257 - Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,5-cd)pyrene 
273 Dibenzia,h)anthracene 

2u.5 Pentachlorophenol 
62 Nitrobenzene-d5 

1 72 2-F1 uorobi phenyl 
.AX~ 2 . J .  6-Tribromophenol 
99 Phenol-dS 
212 Pvrene-dl0 
188 Anthracene-dlO 
240 1,4-Dibrnmoben:ene-d4 
185 1,3.5-Trichlorebenzene- 

?-, Benzo(g,h.i)pervPene 

-- 
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CI 

r 
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PL.1 h 5 5  Rbs I n t  Re1 I n t  IPkl Ha55 Ak Int  Re1 In t  

I 39 I696 4 3  : 15 BB 896 2.29 
2 14 1536 3.92 : I6 81 1329 3.39 
3 54 5376 13.E : 17 93 1696 4.33 
k 51 3rd 52.9k I 18 98 1232 3.15 
5 52 9 U  2.11 : 19 W 1856 2.78 
6 56 SN I.# I m 181 636 1.62 
7 57 1368 3.47 21 187 MI6 15.36 
8 b3 572 1.46 : zl 188 8M 2.21 
9 69 22EM 54.21 I 25 l l E  l lB l2 28.27 

18 lk 18)8 1.78 I 24 I l l  I456 3.72 

1 
I 
I 
I 
I 

I I  75 2976 7.68 : 5 117 ma 8.9 
12 TI 27392 69.93 I 2b 127 i0TJb 52.94 
13 78 lbea 4.88 I 27 128 1424 5.64 
11 79 1128 2-86 I 29 129 6976 17.81 

k l  h 5 5  Ab I n t  Re1 I n t  

29 141 616 1-57 
3 148 629 1.68 
31 156 516 1.32 
32 167 lbae k,88 
S I68 768 1.96 
3 175 568 1.4s 
35 179 1872 2.74 
36 IBB 828 2.11 
31 I& 5376 l3.Z 
3 187 IHB 3.68 
39 1% 888 2.27 

41 IW 2768 7.87 
42 B4 lzBa 3.U 

M 198 ma I B B . ~  

IPkl l h 5 5  Abs I n t  Re1 I n t  

: k3 285 Zlbs  5.51 
: U 2% 9898 23.28 
: k5 287 118k 3.82 
: 46 217 2128 5.43 
! 47 221 ;8M 7.31 
148 724 k992 12.75 
I 49 225 1152 2.94 
XI 727 1528 3.89 
51 249 3984 9.97 
52 216 584 1.29 
53 255 21248 51.5 
5k ?5b 294 7.52 
55 2% m 2.57 
56 273 529 1.3 

' k l  h 5 5  Abs I n t  Re1 In t  

57 274 lbb4 4oT, 
58 275 1EX4 26.31 
59 276 1264 3.2: 

61 296 2112 5.59 
62 323 788 1.81 
63 365 734 1.E 
64 k23 I4l2 3-76 
b5 441 4w 10.21 
6 U 2  26112 66-61 
67 U3 4928 1 2 , s  

68 zn m 1.71 

I 
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3 F T F P  TUNE CHECK KEFORT 

Haw D a t a  F i l e :  FE900 
D a t e :  25-Sep-91 
T i m e :  07 : 56 

R E L A T I V E  
MiE I O N  ABUNDANCE C R I T E R I A  ABUNDANCE TUNE 

51 30.0 - 60.0% o f  m a s s  198 52.94 PASS 
68 Less than 2.0% o f  m a s s  69 0 . ~ ) 0 (  m.0)i PASS 
07 Mass 09 r e l a t i v e  abundance 50.21 PASS 
70 Less then 2.0% o f  m a s s  69 0.00C 0.0)l PASS 
127 40.0 - 60.0% o f  m a s s  198 52.94 PASS 
!97 Less than 1% of m a s s  198 0.00 PASS 

199 5 - 9% o f  mass 198 7.07 PASS 
275 10 - 30% o f  mass 198 26.31 PASS 

1.88 PASS --%.ea G r e a t e r  than 1% o f  mass 198 
441 P r e s e n t .  b u t  less then m a 5 s  443 10.21 PASS 
442 G r e a t e r  than 40% of mass 198 66.67 PASS 
44.7 17 - 23% o f  mass 442 12.53( 18.9)2 PASS 

198 B a s e  peak. l00Z r e l a t i v e  abundance 100.00 Pass 

7 I C  
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IN I T I A L  CALI FRAT I ON CHECK DATE : 19-Se 

TIME : 1' 

LAB FILE ID: RF20 =FEE12 RF50 =FE807 RF80 =FEE11 
RF120=FE810 RF160=FE809 

COMPOUND F L A G  RF RF RF R F  RF RF 
20NG 50NG 80NG 120NG 160NG MEAN %RS! 

3 Naphthalene 0.938 0.910 0.933 0.945 0.934 0.932 1.' 
4 2-Methylnaphthalene 0.558 0.719 0.609 0.547 0.768 0.640 15.: 
6 2-Chloronaphthalene 0.954 0.9.53 0.963 0.966 0.947 0.952 1.. 
7 Acenaphthylene 1.505 1.512 1.545 1.614 1.564 1.548 2.1 

8 Acenaphthene C 1.036 1.007 1.034 1.073 1.042 1.038 2.: 
9 Fluorene 0.922 0.941.0.980 1.045 1.091 0.996 7. 

1 1  Phenanthrene 1.056 1.077 1.010 0.946 0.894 0.997 7.. 
12 Anthracene 1.068 1.018 0.999 0.888 0.838 0.962 9.' 
15 Fluoranthene C 1.085 1.170 1.192 1.020 0.980 1.089 8.1 
16 Fyrene 0.85.3 0.9.58 0.909 0.925 0.692 0.903 3. 
17 Henzo(a)anthracene 0.990 1.023 1.049 1.080 1.049 1.038 3 . :  
la Chrysene 1.02.3 1.040 1.064 1.043 0.967 1.027 3 . .  
20 Henzoi b)f luoranthene 0.871 0.883 0.872 0.916 0.967 0.902 4.: 
21 Henzo ( 1: ) f luoran thene 1.054 0.978 1.040 0.98.3 0.900 0.993 6.. 
22 Penio(e)pvrene 0. 856 0.849 0. 915 0.9.7.3 0.922 0 .E95 4.. 

24 Ferylene 0.643 0.563 0.586 0.570 0.550 0.582 6.: 

0.772 0.423 0.981 1.E.56 1.017 0.952 11.' io Dibenz(a,h)anthracene 
27 Fenzoig,h,i)perylene 0.927 0.962 1.037 1.080 0.995 1.0E)O 6. 
23 Fen tac hl orophenol C 0.079 0.0S0 0.093 0.081 0.073 0.083 9.1 

15 Terphenyl-dl4 s m.5.55 0.629 0.611 0.649 0.602 0.611 5. 
25  Nitrobeniene-d5 S 0.247 0.254 0.269 E.283 0.280 0.277 5: 

- -  25 Fenzo (a) pyrene c 0.s12 0.945 0.976 0.999 0.930 0.952 .-'. . 
25 Indeno(l92,3-cd)pyrene 0.634 0.860 0.903 0.939 0.942 0.855 15.! - .  

38 2-Fluorobi pheny 1 S 0.876 0.896 0.907 0.903 0.858 0.8S9 2 . .  
Z1 2,4 ,&-Tri bromophenol S 0.074 0.078 0.081 0.093 0.094 0.m84 10.; 
32 Fhenol-d5 S 1.460 1.196 1.514 1.337 1.402 1.342 7. 
5.5 F'yrene-d 10 S GJ.590 0.555 0.619 0.677 0.649 0.638 ,5.: 
34 Anthracene-dl@ S 0.942 0.924 0.891 0.748 0.734 0.848 11: 

S 0.413 0.470 0.478 0.477 0.4e6 0.465 6.. 
36 l33,5-Trichlorobenzene-d3 S 0.197 0.207 0.212 0.213 0.203 0.206 3. 
-c 1,4-Dibromobenzene-d4 
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DAILY C A L I B R A T I O N  CHECK DATE : 19-Set 

TIME : 1; _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

LAB FILE I D :  FE807 P 
q - a o / y l  

COPlFOUND FLAG RF HF %D 
MEAN 50 

3 Naphthalene 
4 2-Methylnaphthalene 
6 2-Chloronaphthalene 
7 Acenaphthylene 
8 Acenaphthene C 
9 Fluorene 

11 Phenanthrene 
12 Anthracene 
1.3 Fluoranthene C 
16 Fvrene 
17 Benzo(a)anthracene 
18 Chrysene 
20 Fen z o  i b ) f 1 uoran t hene 
21 Benzo ( i:: ) f luoran  thene 
LL Fenzo(e)pyrene 
2s Benzoia)pyrene C 
24 Fery lene 
25 Indeno( l ,2,J-cd)pyrene 
25 Dibenz(a,h)anthracene 
27 Benzo(g,h, i !perylene 
2E Pen t a c  h 1 o r 0  p hen o 1 

-- 

C ---------------_____----------------- -______________-_--__________________ 
15 Terphenyl-dl4 s 

:0 2-Fluorobipheny 1 s 
31 2,4,6-Tribromophenol S 
.T2 Fhenol-d5 s 

s .x. Fyrene-d 10 
.34 Anthracene-dl0 s 
.T!5 1,4-Dibromobenzene-d4 S 

S -2.0 1 I .3! 5-Trichlorobenzene-d3 

29 Nitrobenzene-d5 s 

-- 

- ,  

0.932 
0.640 
0.952 
1.548 
1 .038 
0.996 
0. 997 
0.962 
1 .089 
0.903 
1 .0.m 
1.027 
0.902 
0. 993 
0.895 
0.952 
0.582 
0.855 
0.952 
1 .OD0 
@ . 08.5 
0.611 
0. 277 
0.889 
U . Q04 
1 .s42 
0.6.58 
0.848 
0 .  465 
0.206 

. - - - - - - - - . - - - - - - - - 

0.910 
0.719 
0.933 
1.512 
1.007 
D.941. 
1 .E177 
1 .018 
1.170 
0.9.58 
1.023 
1.040 
0 .  88.3 
0.978 
0.849 
0.945 
0.563 
0. 8&0 
Q .723 
0. 952 
D . @90 

0.629 
0.254 
0.896 
0.078 
1.196 
0.655 
0.924 
0.470 
0.207 

- - - - - - - - __ - - __  - - 

2.5 
-12.3 

2.1 
2 . .I 
3.0 
5.5 

-8.1 
-5.8 
-7.4 
-3.8 

1.4 
-1.2 
3.1 
1.5 
5.2 
0.8 
3 . 3 

-0.5 
3 .  1 
.? . 8 

-8.4 

-2.9 
8.1 

-0.8 
7.4 

10.9 
-2.7 
-9.0 
-1.1 
-0.2 

__ - - - - - --- - - - - 
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DUAN DH : FER12 
5S7P 0- 

LAB-BASE QUAN 19-Sep-91 1 6 :  

No. MAT FOR REV Delta Area' P.Fla3s Scan OM Name 

1 100 85 99 
2 100 93 96 
3 100 90 98 
4 100 92 97 
5 100 96 98 
6 100 95 98 
7 100 96 99 
8 100 77 98 
9 100 90 94 
10 100 92 96 
11 100 94 99 
12 100 94 99 
13 100 94 96 
14 100 81 92 
15 100 93 97 
16 100 93 95 
17 95 69 95 
1 8  100 94 100 
19 100 9 1  95 
20 95 87 90 
21 99 91 93 
22 100 93 98 
2; 100 92 98 
24 100 78 96 
25 97 90 90 
26 93 86 87 
27 89 88 92 
28 95 04 82 
2 R  100 91 95 
7.0 100 93 97 
7.1 76 5.3 68 
52 100 76 97 
.:..:.100 93 97 
54 100 89 97 
.-.a 100 93 94 

-- 
-c 

.>A 85 b3 83 

0 
-1 
1 
1 
1 
0 

-1 
0 
0 
0 
0 

-1 
-1 
-1 
0 
0 
1 
0 
1 

-2 
-2 
-7 

-9 
L - 

-1 
-7 
i 

-7 

.J 
- - .  

-1 
1 

-1 
-1 
-1 
0 
0 

-.l 
1 

17.3730 bb 
706000 bb 
331010 bb 
1968.30 vb 
365780 bb 
174400 bb 
275.300 bb 
189380 bb 
168680 bb 
401890 bv 
,712140 bv 
214540 vb* 
218050 bb 
c- ad970 bb 
148910 bb 
224640 bb 
260820 bv 
269560 vb 
594540 bb 
258970 bv 
316250 vb 
254480 bv* 
2712.30 vv 
191050 vb 
188530 bv 
229600 bv 
275440 vb 
159.56 bb 
104810 bb 
160170 bb 

1.3609 bb 
1269.30 bv 
155380 bb 
189240 vbX 
35856 bb 
69536 bb 

304 
479 
482 
584 
732 
652 
709 
736 
812 
945 
948 
955 
1120 

1191 
1150 
1 .).Jd 

1340 
1555 
1499 
1504 
15.37 
1545 
1558 

1-76 
V._l 

-7c 

698 
706 
i L9 
972 

644 
846 
272 
147 
953 
487 
429 

-- 
'07 
.:.DL 

152 1.4 Dichlorobenrene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 ficenaphthene-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 Fyrene 
228 Benzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Renzo(b)f luoranthene 
252 Henzo(k)fluoranthene 
252 Benzo(e)pyrene 
252 Benzo(a)pyrene 

276 Indena(l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Benzo(3,h3i)perylene 
266 Fentachlorophenol 
82 Ni traben zene-d5 
172 2-F 1 uorobiphenyl 
3.30 2 I 4 I 6-Tribt-omophenol 
99 Phenol-d5 
212 F'yrene-dl0 
188 finthracene-dl0 
240 1,4-Dibromobenrene-d4 
195 1.3 ~ 5-Trichloroben'zene- 

7=7 &aL ,Ferylene 
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W A N  DB : E807 
Z5-m 0x0 

LAB-BASE W A N -  19-Sen-91 14: 

1 100 82 98 
2 100 93 97 
.5 100 96 98 
4 75 73 73 
5 100 96 99 
6 100 97 98 
7 100 96 99 
8 100 76. 99 
9 94 96 98 
10 100 93 97 
1 1  100 97 99 
12 100 96 98 
13 79 95 97 
14 98 63 93 
15 le0 90 97 
1.5 96 95 97 
17 100 89 97 
1 8  100 94 99 
19 lEl0 97 93 
20 100 9 1  94 
21 100 92 95 
22 100 92 98 
L.2 100 91 99 
24 100 89 98 
25 99 9 1  95 
26 95 87 93 
27 94 99 95 
29 100 88 96 
29 75 92 95 
3 m  100 95 99 
.51 66 76 85 
1.2 120 79 97 
33 95 90 96 
.74 100 92 98 
35 100 89 94 
.:.e €IC3 70 86 

37 

- ,  

0 
0 

-2  
-9 
0 
a - 
L 

-7 - 
-10 
0 
-2 
-1 
-15 
0 
0 
9 
0 
1 
0 
2 
1 
0 
1 
0 - 

- /  

- /  
- 

-9 - - .. .-. 
16 
5 

-15 

3 
0 
0 
a 

- - .. ._. 

194220 bb 
791950 bb 
901260 bb 
711410 A 
599470 bb 
465740 bb 
755020 bb 
502930 bb 
469630 bb 

656720 bv 
457620 V V *  

620220 vb 
713130 vb 
653900 bb 
498240 bb 
74.7000 vb 
810910 bv 
€12.5780 vb 
753720 bb 
865160 bv 
955590 vv 
831400 bv 
925600 vv 
551290 V V X  
842040 bv$ 
90.3760 vv 
942420 bv 
54924 bb 
251800 bb 
447200 hb 
,59900 bb 
290.55J bb 
51877Q bb 
,*e.-..->lEl vbf 
114050 bb 
204720 bb 

C I  -- 

304 
490 
452 
554 
732 
652 
710 
736 
812 
945 

956 
1121 
1.5.37 
1192 
1151 
1335 
1541 
1555 
1501 
1506 
15.39 
1547 
1559 
1700 
1708 
17.52 
923 
392 
645 
847 

1148 
953 
488 
429 

948 

7-- 
i I rlr 

152 1.4 Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphtha1 ene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
15.3 Acenaphthene 
166 Fluorene 
188 Fhenan threne-d 10 
178 Phenanthrene 
178 Anthracene 
202 Fluoranthene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
7 Pyrene 
229 Ben zo i a ) anthracene 
228 Chrysene 
264 Perylene-dl2 
7c- L c o ~  Fenzoi b) f luoranthene 
252 Benzo(k)fluoranthene 
252 Henzo(e)pyrene 
252 Benzo(a)pyrene 
252 Perylene 
276 Indeno(l,2,3-cdjpvrene 
278 Dibenz(a,h)anthracene 
276 Benzo i g  I h ~ i ! pery lene 
Len Pentachlorophenol 
32 Nitrobenzene-d5 
172 2-Fluorobiphenyl 
3.50 2,4,6-Tribrnmophenol 
99 Phenol-d5 
212 Pyrene-dl@ 
138 Anthracene-dl0 
240 1,4-Dibrornobenzene-d4 
185 1,3,5-Trichlorobeniene-c 

- .  , 
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W A N  DEI : FE811 
SSTD 

LAB-BASE OUAN snp 19-Sep-91 16: 

No. MAT FQH FiEV Delta Area P.Flags Scan CIM Name 

1 100 80 98 
2 100 87 97 
3 100 92 '97 
4 100 93 98 
5 100 90 99 
6 100 95 98 
7 100 95 99 
8 100 78 99 
9 100 93 96 
10 100 88 96 

12 100 94 97 
13 100 95 97 
14 89 59 94 
15 100 90 98 
16 100 93 96 
17 100 9 1  97 
1 8  100 94 99 
19 100 86 93 
20 100 92 95 
21 100 93 96 
22 100 92 99 
2.3 100 92 99 
24 100 90 98 
25 100 95 97 
26 100 90 94 
77 105 9.3 . 95 
28 100 83 96 
29 100 66 98 
30 100 94 99 
,3 1 93 7.3 87 
.32 100 68 97 
3.3 100 83 96 
.34 100 87 97 
.35 100 79 96 
1.6 98 71 86 

11 100 94 9a 

0 
0 
1 
0 
0 
1 
0 
1 
0 
'0 
1 
1 
0 
1 

-1 
0 
0 
0 
1 

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

179800 bb 
736790 bb 
1375400 bb 
897540 vb 
405140 bb 
776240 bb 
1245700 bb 
833790 bb 
789740 bb 
494980 vv 
999550 vv 
989160 vbY 
1180400 vv 
703860 vb 
860060 vb 
1279.300 vb 
1476500 VVY 
1497700 vb 
928090 bb 
1618300 vv 
1930300 vb 
1698000 bvY 
1811600 vv 
1087200 vv 
1676800 bv 
1821600 vv 
1924800 b? /Y;.A~ 
91592 bb 
376740 bb 
731550 bb 
65024 bb 
469840 bb 
870960 vb 
882130 vb 
170790 bb 
312430 bb 

4, 

304 
480 
483 
584 
732 
653 
710 
737 
812 
945 
949 
957 

112 1  
1 .338 
1192 
1152 
1336 
1.342 
1557 
1502 
1508 
1541 
1549 
1561 
1702 
1710 
17.35 
92.3 
38.3 
645 
847 
274 
1149 
954 
489 
429 

152 1,4 Dichlorobenzene-d4 
1.36 Napht halene-d8 
128 Naphthalene 
142 ?-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acenaphthylene 
153 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoran t hene 
240 Chrysene-dl2 
244 Terphenyl-dl4 
202 Fyrene 
228 Henzo(a)anthracene 
228 Chrysene 
264 Perylene-dl2 
252 Benzo( b) f luoranthene 
7C-l  L d ~  Benzo(k) f luoranthene 
-s'7 ~ c l ~  Fenzo(e)pyrene 
252 Henzoia)pyrene 
252 Perylene 
276 Indeno(132,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Henzo(g,h,i)perylene 
266 Fen tac hlorophenol 
82 Nitrobenzene-d5 
172 2-F 1 uarobipheny 1 
330 2,4,6-Tribromophenol 
99 Phenol-d5 
212 Pyrene-dl0 
188 An t hracene-d 10. 
240 l,?-Dibromobenzene-d? 
185 1.3,5-Trichlorobenzene-c 
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W A N  DB : FE810 19-Sep-91 15: 

1 100 76 98 
2 100 79 95 
3 100 93 98 
4 100 92 98 
5 100 8 1  99 
6 100 96 99 
7 100 95 99 
8 100 81 99 
9 100 9.3 96 

1 0  100 81 96 
1 1  100 9.3 98 
12 100 94 98 
1.3 100 95 97 
14 82 49 9.3 
15 100 89 97 
16 100 9.3 97 
17 100 92 97 
1 8  100 91 99 
19 100 84 93 
20 100 92 95 
21 100 93 96 
22 100 92 99 
&._. 3- 100 92 99 
24 100 91 98 
25 100 9s 97 
26 99 90 94 
27 93 92 95 
28 100 83 97 
29 93 75 99 
sm 100 93 98 
.;1 90 71 84 
32 88 58 94 
.2..> 100 77 97 
34 10D 82 97 
25 100 80 97 
.:.o 87 6.3 37 

-- 

- .  

0 
0 
1 
1 
0 
1 
0 
1 
1 
1 
1 
1 
0 
1 

-1 
0 
1 
1 
1 
0 
1 
7 
L 

2 1 

2 1 

- 
3 

m 
1 
1 

0 
1 
0 
1 

m 
L 

3 - 

173200 bb 
709.580 bb 
2012000 bb 
1163000 vb 
400730 bb 
1161200 bb 
1940800 bb 
1290100 bb 
1255700 bb 
688540 bv 
1954400 bv 
1834000 vb 
2106400 vv 
778130 bb 
1514900 bb 
21600Q0 vb 
2521200 vv* 
2433500 vb 
1034500 vb 
2842800 v !  * -  
2050000 vb 
2895400 vv 
3099200 vv 
1769500 vv 
2912800 bv 
3308000 bv 
33528CICI b?/ 
167490 bb 
&Dl100 bb 
l0910@0 bb 
112140 bb 
694570 bb 
1580Z00 vb 
1545900 vb 
247940 bb 
452330 bb 

304 
480 
483 
585 
7.32 
653 
710 
737 
8 1 3 
946 
950 

1122 
1339 
1 19.3 
1153 

1344 
1558 

'H 1504 
1510 
1544 
1552 
1563 
1704 
1713 

$,, 1738 
7L4 
2.6-1 
646 

275 
1150 
955 
498 
450 

958 

1-78 .J-. 

G.,<.% 

n- 

a43 

152 1,4 Dichlorobenzene-d4 
136 Naphthalene-d8 
128 Naphthalene 
142 2-Methylnaphthalene 
164 Acenaphthene-dl0 
162 2-Chloronaphthalene 
152 Acengphthylene 
15.3 Acenaphthene 
Io6 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 Fenzo(b)fluoranthene 
252 Benzo(k)fluoranthene 
252 Penzo(e)pyrene 
252 Benzo(a)pyrene 
252 Ferylene 
276 Indeno(l,Z13-cd)pyrene 
278 Dibenzia,h)anthracene 
276 Benzo(a,h,i)perylene 
266 Fen tac h 1 oropheno 1 

1 72 2-F 1 UD r o b i p hen y 1 
.x.0 2 ~ 4 .6-Tribromophenol 
99 Phenol-d5 
212 Pyrene-dl0 
le8 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
1 85 1 I 3 I 5-Tri c h 1 o.roben I en e- 

82 Nitrobenzene-dS 

-- 
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OUAN DEI : FE389 
55n71ra( ~, 

LAB-BASE QUAN 19-Sep-91 14:4 

1 100 70 93 
2 91 76 94 
3 100 93 97 

5 100 70 97 
6 100 95 98 
7 100 95 99 

9 100 91  95 
10 100 77 96 
1 1  100 94 98 
12 100 94 9s 
1 3  100 94 97 
14 77 51 93 
15 100 90 98 
15 lD0 83 97 
17 100 87 97 
18 100 39 100 
19 93 9 1  92 
20 100 92 95 
21 100 93 90 
22 100 92 99 
2.3 100 92 99 
24 100 9 1  93 
25 100 93 97 

27 lQ0 93 95 
29 100 84 97 

30 180 9.5 97 
3 1  92 73 96 
32 85 54 92 
53 100 I /  S i  
34 100 32 98 
35 100 81  95 
.15 92 6 1  80 

4 100 9 2  98 

a 100 81 99 

26 100 a9 94 

29 a9 69 93 

-- 

1 
-1 
1 
0 
0 
1 
0 
1 
1 
0 
1 
1 
1 
2 

-2 
0 
1 
1 
2 
1 
1 
1 
2 
1 
2 
1 

0 
2 
0 
1 
1 
0 
2 

-1 
0 

i 

138360 bb 
589570 bb 
2203200 bb 
1911900 bb 
343650 bb 
lS01800 bb 
2149200 bb 
1451700 bb 
1499500 bb 
675180 vv 
2415300 bv 
2263600 vb 
2646400 vv 
769280 bb 
185.7800 bb 
2745400 bb 
3229200 bv$ 
2975900 vb 
1026200 vb 
3969508 v ! *Asr 

3693000 ! b J 1-e-q -- .1.~a2700 vv 

S B ~ ~ ~ E I Q  bv 

3818300 vv 
2255900 vv 

417.38061 bv 
4082 180 bvA':,A, 
196430 bb 
660900 bb 
1178900 bb 
129500 bb 
773800 bb 
199680B vb 
1937900 vb 

479230 bb 
770030 bb 

305 
48 1 
4.94 
53; 

054 
71 1 
/ .>3 
814 
940 
950 
953 
1123 
1348 
1193 
1154 
1.3.39 
1345 
1560 
1 507 
1512 
1545 
1554 
1565 
1708 
1715 
1740 
924 

646 
349 
2'75 
1151 
956 
4n9 
430 

--- / ",.I> 

-- 

585 

152 1,4 Dichlorobenzene-d4 
1 36 Naphtha 1 en e-d 3 
123 Naphthalene 
142 2-Methy lnaphtha 1 ene 
164 Acenap ht hene-d 10 
162 2-Chloronaphthalene 
152 Acenaphthylene 
155 Acenaphthene 
166 Fluorene 
188 Phenanthrene-dl0 
178 Phenanthrene 
178 Anthracene 
202 Fluoran thene 
240 Chrysene-dlZ 
244 Terphenyl-dl4 
202 Fyrene 
223 Benzo(a)anthracene 
228 Chrysene 
264 Ferylene-dl2 
252 Henzo(b)fluoranthene 
252 Benzo( b 1 f luoranthene 
252 Benzo(e)pyrene 
252 Henzo(a)pyrene 
257 Perylene 
275 Indeno<l,2,3-cd)pyrene 
278 Dibenz(a,h)anthracene 
276 Penroig,h,i)perylene 
;QQ Pen tac h 1 oropheno 1 
$32 Nitrnbenzene-dS 
172 2-F 1 uorobiphenyl 
330 2.4,5-Tribromophenol 
99 Phenol-d5 
212 Fyrene-dl0 
138 Anthracene-dl0 
240 1,4-Dibromobenzene-d4 
185 1,3,5-Trichlorobenzene-, 

_ .  . 
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Ern 396 15.588) 52 

Dkt Ha55 Abs I n t  Re1 I n t  Pk3 Ha55 Abs Int Re1 I n t  IPk1 Ha55 Abs In t  Re1 Int :Pit Ha55 kbs Int  Re1 In! :Pk# Ha55 Abs Int Re1 Int 
.--_ 

I SP 2w 3.95 
2 44 1392 2.67 
3 58 6272 12.81 
4 51 26112 58.88 
5 52 1568 2.68 
6 56 596 1.14 
7 57 1888 3.46 
8 63 8M 1.6s 
P 65 SI6 0.99 

18 69 28416 54.41 
I1 74 28pB 3.83 
12 75 3688 6-87 
13 76 lb32 3.13 
14 n 3312 62.25 

15 70 2384 4.41 I 29 128 728 4.23 I 43 
I6 79 1312 2.51 I 38 129 10112 19.36 : 44 
17 88 1128 2.14 : 31 '130 648 1.23 45 
I8 81 I648 3.16 I 32 IS b28 1.28 I 46 
19 93 1552 3.74 I 33 141 892 1.71 ! 47 
28 98 I392 2.67 : 3k 148 8 4  1.61 : 48 
21 99 I448 2.76 I 55 156 E 4  1.62 49 

23 187 7296 13.97 I 51 It8 12!6 2.Q I 51 
14 I@ 1856 2.62 I 58 175 696 1-33 I 52 
25 118 15956 3.51 I 39 In 1368 2.68 153 
26 I 1 1  IPS2 3.74 : 48 168 968 1.64 I 54 
27 117 3248 6.n I 41 185 W 1.12 I 55 
28 127 38288 57.84 : 42 I& 6728 12.67 I 56 

n iei B?B 1.5) : 36 167 2032 3.89 1 58 

187 1728 3.31 
196 1392 2.67 
1% 5m4 lema 
IW 3438 6.68 
i%4 1392 2.61 
285 2m 4.68 
286 1Bb88 28.47 
287 1344 2.57 
217 Tfl 4.3 
221 1288 8.21 
24 5312 10.17 
2 3  I2M 2.42 
227 I696 3.25 
244 9816 7.59 

51 255 28488 3922 
58 256 m 5.48 
59 258 m 1.41 
68 17k lii4 3.51 

62 176 I l l 6  2 . 3  

M Bb 1792 3 4  
65 323 M9 1.28 
66 XJ 6% 1.3 
67 42; 1752 2.56 
t8 441 382( 5.79 
69 442 28992 4 0 . 3  
i8 443 42% 8.21 

61 m 9792 18.75 

bs m 568 !.a7 



DFTPP TUNE CHECK K'EFOK'T 

Haw Data F i l e :  FE8Q5 
Date: 19-Sep-91 
Time: 1 2 : m  

51 
68 
69 
70 

I' 
127 
197 
198 

44 1 
442 I. 44.3 

I O N  ABUNDANCE C R I T E H I A  

30.0 - 60.0% o f  mass 198 
Less than 2.0% of mass 69 
Ilass 69 r e l a t i v e  abundance 
Less then 2.0% of mass 69 
40.0 - 60.0% o f  mass 198 
Less than 1% of m a 5 5  198 
Base peak. 100% r e l a t i v e  abundance 
5 - 9% o f  mass 198 

Greater than 1% o f  mass 198 
Present, biut l ess  then mass 449 
Greater than 40% of mass 198 
17 - 3-.. i.-*~. o f  mass 442 

10 - .z@% o f  m d S S  198 

RELATIVE . 
ABUNDANCE TUNE 

50.00 mss 
0.00( 0 .0 , l  FASS 

54.41 PASS 
0.00( 0 .0 , l  FASS 

57.84 PASS 
0.00 FASS 

100.00 PASS 
6.58 PASS 

15.75 FASS 
1 ..73 PASS 
5.79 PASS 

40.20 PASS 
8.21( 20.4)2 PASS 
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IX. CALIBRATIONS 

B. GAS CHROMATOGRAPHY 
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S A N D A R D S  

Mocture Mocture 
#2 #I Standards Preparation Data: 

Organic: a 

Bag X or identification 
Dry gas meter &ration fac!cr 
Final meter reading Titers) 
Initial meter reading (liters) 
Metered wlume Tien) 
~ v g .  meter temperature efi 
Avg. meter pressure, gauge (m Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (m Hg) 
Syringe temperature efl 
Syringe pressure. absclute (mm Hg) 
Volume of gas in syringe (m 
Dedty ct liquid organic @/mil 
Volume cf liquid in syrinse o( r) 

GC Operating CondicnS: 
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. .. 

.. 

. ... . .  
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g A N D A R D S  

Standards Preparation Data: 

Organic: 
Bag B or identification 
Dry gas meter calibration fador 
Final meter reading (riers) 
Initial meter reading (liters) 
Metered volume (liters) 
Avg. meter temperature eK, 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (mm Hg) 
Syrinse temperature 
Syringe pressure, absolute (mm Hg) 
Volume of gas in syringe (mi) 
Density of liquid organic @/mO 
Volume cf liquid in syrinse (p r) 

Mixture Mixture M ' d r  
B1 #2 +3 

-- ,.,. . - . a  

GC Operating Conditions: 

- - Sample lccp volume (mr) \ 
Sample !ocp temperature ("c) 75 - 
Canier gas Bow rate (ml/min) L - 

Initial pc, 77 - 
Rate chanse ec/min) 0 - 
Final ec, L - 

- 
Calumn temperature: - 

Organic Peak lderrtification and 
calcu4ted conC=mians: 



. ,  
. .  

0per-atG.r- : RAMCON 
I n s t r u m s n t  : 1 n c - t r i i m e . n t  1 

T e m p e r a t u r z  : HTEX. TEM 
Cmscnents : HTEX. CF'T 

F , i l e  : CALiOG.CHF: 

I 
I 

Number- Retention Height fit-ea A r e a  X E x t e r n a l  Unit: Component  
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Operatcr- : RAMCON 
I n = t t - u m e n t  : I n s t r u m e n t  1 

... File : CALl!:rEt.CHR 
I e m p e t - a t u r e  : BTEX. TEX 

C o m p n n e n t s  : BTEX. CPT 

-., ....... I:. 
.;_L_:._ 

Camponent 

-._i 

r-- 

! : y , i ;  I 
L 

I 
I 
L 
1 
I 
I 

L 

. - .. 
.- 
:- - 

-_ .. -- - -_ 
- 

.... 

,5,";, .. 

Numbet- R e t E s t i o n  E e i g h t  A t - e a  A t - e a  X ExteF-nal 

I 
1 
I 
1 

.. 



1 
I 
I 
I 
I 
I 
I 
I 
I 

. .  .. . 

@ f e ! - a t o y  : ZA3FON 
I n s  t - u m e P t  : Instt-unient 1 

T e n p e r s . t u r e  : gTEX. TEM 
C o m p o n e n t s  : BTEX-CPT 

Fils : KCALlOA.CHR 

I 
I 
I 
I 
I 
1 
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. -  

2 .  I .  
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Standards Preparation Data: 

Organic: fiTE)C 
Bag # or idenfificmicn 
Dry gas meter &libration faccr 
Final metar reading (liiers) 
Initial meter reading (liters) 
Metered Mlume viers) 
AKJ. meter temperature (“K) 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (mm Hg) 
s y r i n g  temperature ew 
Syrinse pressure, absalute (mm Hg) 
Vclme of gas in syringe (mi) 
Density of liquid organic @/mQ 
Volume cf liquid in .syrinGe b I) 

gANWAROS 

Mucture 
#2 

. -  
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I. . . . .  . .  
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PREPARATION OF STANDARDS’IN T E D M  BAGS AND CAUBRAnON CURVE 

Standards Preparation O a k  

Organic: 
Bag if or identification 
Dry gas meter calibration factor 
Final meter reading (liters) 
Initial meter reading (liters) 
Metered volume (liters) 
Avg. meter temperature eK, 
Avg. meter pressure, gauge (m 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 (s/m9 
Volume of liquid in syringe (p r) 

GC Operating Conditions: 

Sample lccp volume (m9 
sample locp temperature (“c) 
Carrier gas $ow rate (ml/rnin) 
Column temperature: 

Initial ec) 
Rate chanse (“c/min) 
Final (“C) 

Organic Peak Identification and 
Calcukted Cancerrtrations: 

’. .( . .,. 
. .  
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Opet-atot- : RGMCDN 
I nst r - u m e n t  : I nst r-ument i 

T e m F z r a t u r e  : HTEX. TEM 
Ccmponents : ETEX.CFT 

F i l e  : CALSi:!3.CHR 

. .  . .. 

C G ~ F  anent Number Rsten t ion  Height Area Area X E:rter:nal U n i t :  

L . 
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Component  Numbst- Re tsn t i on  Height Area Area X E x t e r n a i  U n i t  

. 
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O p e r - a t o t -  : RFIMC@N 
I n s t r u m e n t  : I n s t r u m e n t  1 

T e m p e r a t u r e  : PTEX. TEI: 
C o m p s n e n t s  : HTEX. CPT 

File : KCFtL5OE.CHE 

C o m p o n e n t  

! 
1:.. 

. .  
, , 
: : ?.., i ,  

. . _ _  . .. 
I _--- 

~ . ... . I ._ 
.. 
I . .. . .. 

Number  R e t e n t i o n  H e i g h t  Area A t - e a  X E x t e r - n a l  

5 174s. 05 100. 00 N/F!  

5.43: 

1 . X  

U n i t s  
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Component  Number R e t e n t i o n  H e i g h t  Area Area % E x t e r n a l  
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U n i t .  
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PREPARATION OF STANDARDS'IN TEDLAR BAGS AND CAllBmnON CURVE 

S A N O A R D S  

Standards Preparation Data: 

Organic: G T E ~  
Bag # or identification 
Dry gas meter calibration factor 
Final meter reading (liers) 
Initial meter reading (liters) 
Metered volume (liters) 
Avg. meter temperature TK, 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absolute (mm Hg) 
M n g e  temperature VK) 
Syringe pressure, absolute (mm Hg) 
Volume of gas in syringe (ml) 
Density of liquid organic @/mO 
Volume of liquid in syringe (p I) 

GC Operating Conditions: 

Sample loop volume (rnl) 
Sample loop temperature ?C) 
Carrier gas flow rate (ml/min) 
Column temperature: 

Initial ec) 
Rate change ("c/rnin) 
Final ec) 

Organic Peak Identikaion and 
Calculated Concentrations: 

Injection time (2- dock) 
Distance M peak (an) 
Chart speed (cm/min) 
Organic retention time (min) 
Artenuation famr 
Peak height (mm) 
Peak area ( I d )  
Peak area x attenuation factor (ITUT?) 
calculated ~IlCentratian @pm) 

(Equation 18-3 or 18-4) 

M&re 
#3 

xlos 
I .5 

I 

3.9 

Plot peak area x attenuation factor against calcuhted concentrati4n to. obtain calibration 
CWB. 
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PREPARATION OF STANDARDS'IN T E D M  &GS AND CALlE3RATiON CURVE' 

Standards Preparation Data: 

1. ; -,;. : 
. . . . .  . . ,: . .  

flANDARDS 

Mixture Mixture Mixture 
#I #2 #3 

Organic: 
Bag # or identification 
Dry gas meter calibration factor 
Final meter readiig (iiien) 
Initial meter reading (3ier.s) 
Metered volume Fiefs) 
Avg. meter temperature eK, 
Avg. meter pressure, gauge (mm Hg) 
Avg. atmospheric pressure (mm Hg) 
Avg. meter pressure, absoiute (mm Hg) 
syringe temperature efl 
Syringe pressure, ahsalute (mm Hg) 
Volume of gas in syringe (m9 
Density of Gquid organic @/m9 
Volume of liquid in syringe (IL I) 

_- 
; ., : a -  a 

GC Op&g Conditions: 

. Sample loop volume (m9 

Cclumn tempetzwe: 

1 

Sample loop temperacure ec) -?< 
Carrier gas Row rata (ml/min) 

Initial ec) 
 ate ctwge ec/min) 
Final ec) 

3 2 -  

-I< - zc 
Organic Peak IdentificaCicn and 

Calculated Concleans:  

S.4/(..4 17. 3 

. ... , . ... 
~~ 
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.Opst-ator : RAMCON 
i nsc:-ument : I n s t r u m e n t  1 

Tenperatur-e : BTE:X.TEM 
Components : B E Y . .  CF'T 

F i  le : CALZCA. CHR 

i 

Component  

... 

i- 
j 
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. 

i ?.. .. -.__ 
1 I . ..- y 
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> $  

i 



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

0 e r a t o r  : RAPTCON 
Instr-ument : Instrument 1 

T e m p e r a t u r e  : BTEX.TEH 
Component-, : ETEX. CPT 

File : CAL2OB.CIiR 

Czmponent Number- Retent iun Height A r e a  a t - n  x E:.: ter-nal 

... 

Units 



@nPrator : RAi lCON 
InrE,rumer,t : In-,tt-Lirnent I 

Temperature : ETEX. TEM 
Components : BTEX. CPT 

ii le : K C A L 2 G A .  ZHR 

! i  ! L 
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I 
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IX. CAUBRATlONS 

C. INSTRUMENTAL 



i 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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Name: 
m: President 
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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. 



Name: Mr. Ken Allmendinger 
Title: Field 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. certification to 
conduct Method 9 for opacity. He has attended several equipment manufacturers 
schools for further knowledge of the processes he is testing. 

I '  
Proiect Duties: 

Mr. Allmendinger provided project leadership at the facility. 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. 
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Name: Mr.-Ray Jenkins 
m: 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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Name: Mr. Joe Sewell 
m: Instrumentation Director 

Qualifications: 

Mr. Sewell is the director of our instrumental analysis branch of air emissions 
testing. He is a graduate of Christian Brothers University 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/Quality 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 
FAMCON Environmental Corporation. 
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Name: Mr. Bill Lockett 
Title: Team Leader 

Qualifications: 

Mr. Lockett has been employed by RAMCON 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: Tim Huey 
m: Laboratory Technician 

Qualifications: 

Mr. Huey is currently serving as Laboratory Technician. He is proficient in 
conducting many analysis procedures such as front and back-half particulate 
analysis, titrations, extractions, etc. He received an associate degree in Chemical 
Engineering from State Technical Institute in Memphis. 

Proiect Duties: 

Mr. Huey conducts the laboratory analysis on the particulate samples. He is also 
responsible for accepting the remaining field samples from the Field Sample Bank 
Manager and performing inspection as to integrity. He documents the transfer on 
the chain of custody forms and distributed the subcontracted samples to the 
respective laboratories. 
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Name: Mr. Charles Crook 
m: Team Leader 

Qualifications: 

Mr. Crook 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. Crook 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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