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October 9, 1981
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earliest convenience.

Si ely,

G. Sumner Buck, llI
President
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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.

M JO =7/

G. Sumner Buck, (I Date
President

ONNy00@0 AL m/7/ﬂ
wm. Joseph Sewell, Ii Datel
Chemical Engineer
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1. INTRODUCTION

On August 9, 10, 15, & 16, 1991, personnel from RAMCON Environmental
Corporation conducted source emissions determinations on APAC of Tennessee’s
Astec double barrel hotmix asphait plant located in Merhphis, Tennessee. The
testing was conducted according to the National Asphalt Pavement Association
(NAPA) guidelines entitled, "Protocol for Air Pollution Source Testing".

The scope of work involved testing this facility for filterable and condensible
particulate matter, formaldehyde, and polynuclear aromatic hydrocarbons (PAH).
These compounds were sampled according to specified isokinetic testing
procedures. Also, "real-time" continuous emissions monitor (CEM) instrumentation
was utilized to conduct on-site analysis for oxygen (O,), carbon dioxide (CO,), total
volatile organics (THC), sulfur dioxide (SO,), carbon monoxide (CO), and nitrogen
oxides (NO,). Methane, benzene, toluene, ethyl benzene, and xylene compounds
were analyzed on a semi-continuous basis by employing a gas chromatograph to
the sampling location.

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

testing procedures.

Where possible, the testing was conducted simultaneously. This provides
correlations of the 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 data for developing
a database of information using various types of hot mix asphait plants.

Mr. Bruce Shrader and Mr. Paul Taverna, laboratory techinicians of RAMCON
Environmental Corporation, were responsible for the on-site sample recovery and
particulate laboratory analysis including taring the beakers and filters and recording




final data in tHe laboratory record books. Custody of these samples were limited
to Mr. Shrader and Mr. Taverna. Triangle Laboratories, Inc. of Durham, North
Carolina conducted the PAH analysis. American Interplex of Little Rock, Arkansas
conducted the formaldehyde analysis.

Mr. Thomas E. Brumagin representing the National Asphalt Pavement Association
was present during the testing procedure(s) conducted by RAMCON Environmental
Corporation.  RAMCON Environmental's testing teams consisted of Ken
Allmendinger; Field Supervisor and responsible for calibration of the instruments,
Ray Jenkins; responsible for operating the gas chromatograph and conducting the
PM and CPM testing, and Billy Lockett; responsible for conducting the PAH testing.

I. TEST RESULTS

Tables | - [V summarize the test resuits. Tables | & Il summarize the instrumental
gaseous concentrations and emissions summary. Table Ill shows the particulate
resuits, Table IV the methane and BTEX concentrations, Table V the PAH resuits,
and Tabie VI the formaldehyde test summary.
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Run# THC, pomd 'SO2, ppmd

y
2
3
4

Avg.

429.9°

442.4
358.5
564.5
448.8

TABLE |
INSTRUMENTAL TEST SUMMARY
GASEOUS CONCENTRATIONS

C02 %d CO, ppmd
3.9 49 630.3
5.2 9.2 >1,000.0
3.8 5.1 >1,000.0
6.5 4.4 508.7
4.9 49 784.8
TABLE |l
EMISSIONS SUMMARY
LBS/HR
THC
Run as methane S02 [of6]
1 26.59 0.96 68.08
2 27.36 1.28 >108.01
3 22.53 0.95 >109.73
4 37.09 1.71 58.36
Avg. 24.75 1.04 98.89

02, %d
11.8
11.1
10.9
12.7
11.86

NOx
5.27
5.00
5.28
4.69
5.21

NOx, ppmd
29.7

28.2
29.3
24.9
28.0



Particulate

Run Gr/DSCF
1 0.0119
2 0.0211
3 0.0137
Avg. 0.0156

TABLE {li

PARTICULATE TEST SUMMARY
CONCENTRATION
Particulate CPM~*
a/DSCM gr/DSCF
0.0273 0.0048
0.0484 0.0024
0.0314 0.0050
0.0357 0.0064

*CPM = Condensible Particulate Matter

Run #

Particulate

Lbs/Hr

2.32
4.32
2.52

Avg. 3.05

PARTICULATE EMISSIONS SUMMARY

CPM
Lbs/Hr

0.94
1.93
0.92
1.26

CPM
g/DSCM

0.0110
0.0216
0.0115
0.0147




TABLE IV '
B METHANE & BTEX TEST SUMMARY
PPM CONCENTRATIONS

Run # Methane’ Benzene Toluene Ethyl Benzene Xylene(s)

1 103.4 1.0 0.7 0.6 0.7
2 171.2 1.3 0.1 0.1 0.3
3 145.9 1.4 0.1 0.1 0.4
4 286.5 1.3 0.1 0.0 0.1
Avg. 179.3 1.3 0.3 0.2 0.4
TABLE V
PAH TEST SUMMARY
Concentration Emissions
Bun # Gr/DSCF Lbs/Hr
1 0.000198 0.042
2 0.000173 0.037
3 0.000146 0.033
Avg. 0.000172 0.037
TABLE Vi

FORMALDEHYDE TEST SUMMARY

Concentration Emissions
Bun # Gr/DSCF Lbs/Hr
1 0.0082 ~2.02
2 0.0089 1.96
3 0.0127 2.52
Avg. 0.0099 2.17




SAMPLING & ANALYTICAL PROCEDURESr

-

Total Particulate - US EPA Reference- Method 5:

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

The impinger system configuration was assembled using the 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 sampie 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
particuiate determinations. The probe housed a set of calibrated S-type pitot
tubes and a calibrated thermocouple for monitoring stack temperature.

2. Sampling - 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 c¢fm leakage
rate. The vacuum estabiished during the pre-test leak check was not
exceeded during the test period. |

Three sample runs were conducted at the sampling location to constitute a
complete test. The sampling time was a minimum of 1 hour and at least 30
scf of stack gas was extracted via the sampling system.




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

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

3. Analysis - 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.

Determination__of Sulfur Dioxide Emissions From Stationary Sources

{Instrumental Analyzer 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 limitatioh 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 fuil-scale may be utifized. In this project, the burner was utilizing natural
gas as a fuel and subsequent sulfur dioxide levels were very low or non-
detectable.




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

instrument.

The sample gas is fitered at the stack position to remove any particulate

matter. This prevents instruments from being contaminated and ensures

reliable data acquisition.




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

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.

Determination of Nitrogen Oxides Emissions From Stationary Sources
{Instrumental Analyzer 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. Muitiple full-scale ranges are available for
operation. A 250, 1000, 2500, and 10,000 ppm full-scale may be selected
according to the concentrations of NO, present in the gas steam. The
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concentrations encountered at the APAC of Tennessee hot mix 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. Sampling - After calibration, the system is purged with zero grade nitrogen
to remove any poliutants that were injected as calibration gas. Once the
system indicates that the pollutant gases have been removed, the calibration
valve assembly is positioned to allow stack gas to flow thrbugh 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 sampiing system at the conclusion of each
test run as in the suifur dioxide testing. The sample system must respond
within specified tolerance limits according to the initial system bias check.

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

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

. pressure/volumetric and gravimetric methods.

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




The ihstrument 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 fuil-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. Sampling - 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.

Determination of Gaseous Organic Emissions From Stationary Sources By
Gas Chromatography - US EPA Method 18:

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

The gas chromatograph was first conditioned in the laboratory where ideal
_conditions exist for this initial calibration. This consists of conditioning the
column, rf necessary, and creating calibration curves based on actual data
from the GC with known concentration standards. As required by EPA, three
(3) standards of known concentration were used in creating the calibration
curves. The concentrations of the standards bracketed the expected
concentration of poliutant 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 préviously determined response.

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

Three test runs were performed to determine the values of the specified
organic compounds. Each test run consisted of semi-continuously analyzing
the gas stream for a one hour period.

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

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

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

The instrument utilizes an flame ionization detector. The minimum detection
limit of the analyzer is 0.1 ppm. Full-scale ranges are available in 100 ppm,

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

concentrations in the flue gas steam. The total organic hydrocarbon
concentrations encountered during the testing project enabled the 1000 ppm
scale to be used.




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. Eachtest
run was one hour in duration.

Poiynuclear Aromatic Hydrocarbons - Method SW846 8270 "Semivolatile
Oraganic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS):

Capillary Column Technique

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

The absorbent traps was packed by the analytical laboratory that conducted
the final analysis. The impinger system was assembled using 100 ml of D.L
water in impingers 1 and 2. The third impinger was initially empty and the
fourth impinger contained silica gel.

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

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

- 2. Sampling - The probe and sample box was heated to an approximate
temperature of 250°F. These temperatures were monitored throughout the
testing. The probe was connected to the heated filter system with connecting
glassware. This filter system was connected to the condenser by a teflon
line. The condenser and absorbent module are directly connected via
ground glass bail 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 cocling 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 sampie 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. Sample Analysis - Method 8270 is used to determine the concentration of
semivolatile organic compounds in extracts prepared from all types of solid
waste matrices. Each compound present in the sample is separated by gas
chromatography and quantified by mass spectrometry. The detection
limitation of this type of sample has been determined to be 1.0 microgram.
If the samples are separated for further analysis, the detection limit will be 2.0
micrograms.

_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 fitterable 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
fiterable particulate and condensible particulate matter have been
summarized in the test results section.

EPA Draft Method 0011, “Determination of Formaldehyde”:

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

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

L



‘Sampling Site: The emissions test was conducted after a baghouse on a

rectangular stack measuring 33.0" x 49.0" with an equivalent diameter of 39.4".
Six sampling ports were placed 44" down (1.1 diameters upstream) from the
top of the stack and 236" up' (6.0 diameters downstream) from the last flow
disturbance. The ports were evenly_sApaced on 8.2" centers. Ths two outside
ports are 4.1" from the side walls of the stack. The gaseous samples were
taken from an additional sample port located 50" below*-‘the original sample
ports and located in the center of the stack.

/
33" 49"
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\ewleeee ... DATASUMMARY ON STACK BEING TESTED _

] ' AGGREGATE

1. Name/type of mix 307 /34N
2 Name/typs of 2nd mix (f used)_ 205 7 S

3. Type/temperatura of Liquid Asphatt A C 2.4 1 3/0 °F
4. Sieve/Screening analysis: % Passing;
ggt_frg%/ﬂ;drryrg 1st mix / 2nd mix 1st mix / 2nd mix
LY A 3 YO ;55 # /
/e 95 7 8| #20 Y / 3.5 # /
1/2° 7 b3 # / # /

CONTROL SYSTEM

Manufacturer (U £

A Baghouse:

1. Typeofbags/L/O_MéX' # of bags 26(% Sq. ft. of bags 4/'% X 76

2. Airto cioth ratio. X5 2 &£ - 5.92 70/ Designed ACFM 57/ 400

3. Type of cleaning - pulse jet _’i/_. reverse air_____ plenum pulse other

4. Cleaning cycle time__Z=S=sz<. Interval between cleaning cycle /. 5 Sec .
5. Pulse pressure on cleaning cycle ?0 psi

8. Scrubber:

1. Type - Venturi__ ' Wet Washer

épray Booth ' Other

2. Gallons per minute through system
3. Water source C {Le., pond, lagoon, etc.)
4. Number of spray nozzles

Company Name Date

Company Representative
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test

was:
The Lear Siegler PM-100 stack sampler with appropriate
auxillary equipment and glassware. The train was set up

according to the schematic on the nex page.

An Airguide Instruments Model 211-B {uncorrected) aneroid .

barometer was used to check the barometric pressure.

Weston dial thermometers are used to check meter tem-

‘peratures.  An.Analogic Model 2572 Digital Thermocouple is

used for stack temperatures.

A Hays 621 Analyzer was used to measure the oxygen, carbon
dioxide and carbon monoxide content of the stack gases. For.

non-combustion sources, A Bacharach Instrument Company

_ Fyrite is used for the gas analysis.

Filters are mady by Schleicher and Schuell and are type 1-HV

with a porosity of .03 microns.

The acetone is reagent grade or ACS grade with a residue of

= .001.

Form #REC-07
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8610 Gas Chromatograph

Minlsture Lab GC

Al a fraction of the cost, the SRI 8510 Gas
Chromalograph providea the capabillties
and sophistication of vastly larger and .
moTe sxpensive instrumants in a small,
lightweight and sttractive package. More of
a ministurized [abaratory GC than a trye
portabls, the 3810 is the perfect size and
weight for sasy fisld use without sacrificing
big GC featuras. In the lab or in the fiald,
the 8610 Gas Chromatograph gives you up
to five detectors pius & buiit-in purge and
1rup in a simple 10 operale, sasy to trouble-
shoot, and urhelievebly low cost package.
And, the Peaksimple Data System, pro-
vided trae with svery 8610 GC tums your
18M PC into a powertul chromatography
Integratar which also controls the 8610's
tempariiure program and purge end trag,

Miith-Level Temnperature Programening
Temperature programming is a standerd
feature on every 8810 GC. Up to 15 ramp/-
plateau segmenty parmit maximum flaxibi-
ity. Because the temperature program ia
controlled by the data system, an unlimited
number of different temperature programs
may be permanently stored on disk and

Low Cost GC ¢ Free Data System/Integrator
Field Portable e Buiit-In Purge and Trap

sctivated with a few keystrokes. The 8610 Temperature Programmable ¢ Multiple Detectors

temperature program can be controiled

aither by the Poaksimple Data System
{inciuded free with every GC) or by any other data sysiem or
Integrator which has the ability to closs relsy contacts at
specified times during the run,

Litira Low Mass Column Oweni

The SA! 8510y large sasily accessible column oven is designed to
fit all standard packed and capiliary columns with diameters up to
eight inches. The uitra-low mass design allows rapid heat-up and
cook-down from ambient to 250 degrees cantigrade. Interchange-
able screw-in heater slements sllow power consumption to be
reduced for low tampersture battery powered applications, or easy
hastsr replacement in the avent of & failure, Squirrei-cage type
owen fan insures uniform heat distribution and stability 10 within 1
degres.

Jarm

= —

g"ﬁ w— 100 NG.
= - -— 602 STD.

;_ Data

s T TV I s r———— p[m.d
using
o T e R T Peaksimple

R E i mE SiemamiTee e e aew, aTE Dats

Systemn.

Digital Gas Flow Controllers

The carrier gas Now rate is reguiated by a unique Tigital Flow
Caontroller. Pracise and reproducibie even at capillary flow rates
balow 1 co/per minute., the carriar gas flow controller is standard
squipment on every SRI 8810 GC (axcept iow-cost student
moded). Digital dia! sllows flow rates 1o be adjusted without having
to measure actual flows with a bubdlemeter, A column head pres-
sure gauge |3 provided to alert the operator to leaks or biockages
In the column. The same flow controller ls optionally available lor
hydrogen and sir combustion gas flows (recommended for NPD
aparation), In addition, inlet pressurm regulators are supplied tor
each gas tg isolate the GC from fluctuations in gas supply
pressure.

Direct Cool On Column Infection

The raro-desd volume on-column injector is desigred for siale of
the art, cool on~column injections using both packed and wide-
bore capillary (.53mm.). A special wide-bore adapter positions the
A3mem column a0 the syringe smoothly deposits the sampile in the
bora of the column itself. This provides a totaily inert, metat and
gtass tres sample path. Peaka are sxceptionaily sharp and well
resolved.

Detectors

Thermal Conductivity (TCD) Photo-lonization (PID)

Flama tonization [FIO) Elactron Capture (ECD)
Nitrogen-Phosphorus (NPD) Hall Detoctor (HALL or ELCD)
Thermionic lonization (TID) Flame Photometric (FPD)

Up to 3 cetectors may be mounted simuitaneousty and plumbea
In seriea so that 0ne injection passes through sach detector and
Into tha next. Common series configurations include: (P1ID-FiD),
{TCO-FD), (PID-ECO), PID-HALL) and (PID-ECO-FID).

-
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Servomex

1400 Series
-.Gas Analyzers

SPECIFICATION

Principle
Linearity
Repeatability
Zero Drift
(Per Week)
Signa!l Output

Alarms

Display

Response Time

Operating Ambient
Temperature

Relative Humidity
Sample Pressure
Flowrate

Sample Condition

Sample Contact

Materials

AC Supply

Dimensions

- PRINCIPLES OF OPERATI!ON

OXYGEN

Magneto-dynamic
=0.2% O,
£0.2% O,
<0.2% O,

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

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

3% digit LCD reading 0 to 100% O,

Less than 15 seconds to 80%

32 - 104°F (0 - 40°C)

0 - 85%, non-condensing

0.2 10 0.6 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

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

19" Rack - 4lJ case
Bench top - 7.1" (180mm) high,
(256mm) wide, 15.4" (330mm) deep

10.1"

22 ibs (10kg) approximately

PARAMAGNETIC OXYGEN

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

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

FLOW CONTROLLER

IR
™ e ouT

nsmcronE e

CEL
Gas Flow Diagram

Advantages

a Not cross-sensitive to most common
gases

s Long lifetime

Rugged design

a NoO routine cell maintenance
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| Environmental Products

D FUJI 730
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-

Analog Display Shown,
Digital Display Available

and reliability.

NDIR SINGLE GAS ANALYZER

Unique Mass Flow Sensor System
Eliminates Interterence

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

Measures {n Two Ranges
- Carbon Monoxide (CO)
- Carbon Dioxide (CQ»)

- Methane (CH.)

Designed For Continuous Operation and
Low Maintenance

The unigue 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 analiytical tool for monitoring burner and boiler efficiency, heat treatment,
fermentation, weil logging and many other applications which require exceptional accuracy, stability, high sensitivity

See specifications on reverse side




~ FUJI 730 SINGLE GAS ANALYZER

PRINCIPLE OF OPERATION

The Fuji 730 Series Analyzers use the infrared absorption
characteristic of gases t0 measure the concentration of gas
samples. An efficient single beam design which incorporates a
unique mass flow 3ensOr systermn insures accurate and
interfarence free analysis for a wide variety of applications.

A single beam of infrared energy is chopped and passed through
a sampie ceil comaining the flowing gas sample. Dye %o the
absorption characteristic, the amount of snergy in the beam is
reduced by the concentration of the measured gas in the sample.
The attenuated infrared beam is passed ssrially through the two
cavities of the mass flow sansor which contain a high
concentration of the gas species the analyzer is intended to
measura, The two cavity sensor performs two functions in the
analyzing process, it first sliminates intarfersnce causad by other
gases and water vapor by detecting and subtragting the
intarferance component from the detector cutput, and secondly,
produces an output signal which represents an accurate
duplication of the relative infrared aenergy absorption. this
resuitant signal is electronically processed and linearized to
provide an alectrical signal which drives meters and other output
devices,

STANDARD GASES

Carbon Monoxide (CO)
Carbon Dioxide (CO,)
Methane (CH,)

STANDARD RANGES

Q - 500/1000 ppm

0 - 1000/2000 ppm
0 - 2000/5000 ppm
0 - 2500/5000 ppm

0-0.5/1.0%

0-1/2%

0-2/5%

0-5/10%

1-10/20%

PURGE GAS FITTING

Standard Equipment

INTERNAL SPAN CHECK FEATURE

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

‘Blectrical

|

\.

SPECIFICATIONS

R
=0.5% of full scale {low range)
*1.0% ot full scale (high range)

Zero Drift*
=1% of full scale per 24 hours

Span Dnft*

= 1% of full scale per 24 hours
Li

2% of fuli scale (with linearizer)
Noise Level

0.5% of fuil scale

Speed of Response

90% indication

2.3 or 5 seconds (field selectable)

Pneumatic
less than 15 seconds {depending on cell length) -

Warm-Up
Twa hours (to =2% full scale)

internal Span Check

Manually activated from frent pansl

qu)uts
Qo W OC, linear & 4-20mA OC, linear

~

Ambient Temperature Range
23 to 113°F {-5 10 45°C)

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

Sample Gas Temperature
32 to 122°F (0 to 50°C)

Sample Gas Flow Rate
2 =1scth (1.0 =0.5slpm)

Purge Gas Rate{where necessary)
2 scth {1 sipm) when required

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

Gas Connections

All * compression-type tube fittings

Size and Weight
7.9 {H} x 9.8 (W} x 21.3 (D) inches
(200 x 250 x 541 mm)

24.2 pounds (11 kg)

*constant conditions

-
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';E Electron
CORRPROQRATION

MODEL 10

Chemiluminescent
NO/NO, Analyzer

Model 10

For Continuous

Source Gas
Monitoring

Thermo Electron’s Model 10 NOINO,
Analyzer is based on the chemi-
luminescent reaction between nitric
oxide (NO) and ozone (Q,} according
to the reaction;

NO +Q,—NC,+0Q,+hp
Light emission results when the
electronically -excited NQ, moiecules
revert (0 their ground state.

A front panei mode switch provides
for either a direct reaciout of the NO
concentraiion in the sample being
analyzed ("NQ" mode) or the total
NQ, concentration {*'NO,”" mode).
When the Modei 10 is placed in the
"NQy" mode, the sample stream
passes through a NO,-to-NO
converter prior 1o entering the
reaction chamber for subseguent
analysis.

Key Features
» Setective detection of NO or NOQ,

Eight ranges. from 2.5 to

10.000 ppm FS

Continucus monitoring with rapid
response

« Linear on all ranges

Fieid proven retiability

« Insensitive to changes in sample ftow

Model 10 Specifications*

Ranges 0-2.5 ppm 0-250 ppm
0-10 ppm 0-3000 ppm
0-25 pom 0-2500 ppm
0-100 ppm 0-10.000 ppm

Minimum Detectable Concentration .05 ppm

MNoise Less than 1% of FS

Reproducibility 1% of FS

QOperating Temperature Exiremes 0-40°C

Response Time {0-30%)

-~ 1.5 second NO mode
~ 1.7 second NO, mode

Zero Stability =1 ppm in 24 hours
Span Stabitity += 1% in 24 hours
Linearity =1% from Q.05 {0 10,000 ppm*~

Power Requirements

1000 watts, 115310 volts, 80 Hz standard.
Also available in 115V 30 Hz, and 210 =15
veits, 50 Mz versions

Physical Dimensions

19" wide x 17" high x 207 deep

Instrument Weight

73 Ibs. {incluging pump}

Qutpuls

Two standard outputs supplied; 1) 0-10V;
2) Field selectable from 0-10V, 5V, 1V,
100mV or 10mV, (ma options available.)

*Soecitications are typical ang subject {0 cnange without notice.
**With O, Feed: With dry arr. lineanty to 2000 ppm.




Model 10 Flow Scheme

Seoner -
Capillary ..

)

Ozone
Ganerator

“Ozone. “'
“Scrubber

Reaction
Chamber

|.r

[
+

Filter | -

. Sample
" Reguiator

By;-:.as.s- Pum p

(opt!onal). .
©@—>

a

Accumulator| - . Exhaust

~ g -

As illustrated in the above diagram, sample gas enters the Model 10, flows through the bypass capiilary, and divides. Most
of the sample flows through the flowmeter, accumutator, bypass ournp. and exhausts. Only a small amount of sample Hows
through the sample capillary for analysis. The bypass pump in conjunction with the sample regulator maintain a ¢constant
pressure differential across the sample capillary, thus maintaining constant sample flow for analysis. This plumbing network
makes the analyzer insensitive to pressure fluctuation in the sample niet.

From the sampie capillary, the sample to be analyzed is either directed through the NO, to NO converter or around it,
depending on the choice of the operator. In the reaction chamber the sample reacts with ozone to produce the light

emission and is exhausted. The ozone is produced internally from dry air entering through the oxygen regulator and ozonator,
The light emissien is sensed by the photomultiplier tube and amplified.

Options Accessory Instruments
10-001 Bypass pump assembly includes pump, shock Model 700 Heated Capillary Module
tray, accumulator, tubing. and fittings. Modet 806H Heated Particulate Filter
Model 800 Sample Gas Conditioner
Model 900 Sample Gas Conditioner

/= 1Nermo
Electron

CORPORATION

Environmental Instruments Division

108 South Street
Hopkinton, MA 01748
Telephone (617) 435-5321
Telex 948325




l ] | | |  PACE ENVIRONMENTAL PRODUCT
EnVIron mental PrOductS | A DivisioN oF PACE AssOcCIaTES, INC.

1196 EasToN Roap
HorsHaM, PA 19044
PHONE: (215) 957-1144
Fax: (215) 957-1186

-

NDIR GAS ANALYZER

System Eliminates Interference

I . e Unique Mass Flow Sensor

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

.~

INFRARED W18 AMALTIER

e Measures
- Carbon Monoxide (CO)
- Carbon Dioxide {CO:)
- Sultur Dioxide {S0-)
~ Nitric Oxide (NQO)
- Methane (CH.)

® Designed For Continuous Operation and
Low Maintenance

. -

Bench Top or Rack Mount * [nsensitive to Vibration
Available

- .

This instrument is designed for stack monitoring and process controt applications. It's remarkabie accuracy and fast
reponse makes it an ideal instrument for CEMS, bailer control equipment, research labs and many other monitoring
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 Detector which minimizes the effects of other gases, particularty
when operating in ranges of high sensitivity.

Warranty

Whittaker warrants each new gas analyzer of its manyufacture 1o be free of
defectsin matarial and workmanship far one year from the date of delivery,
Far full warranty infermation, contact your representative.

See specifications on reverse side
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FEATURES OF THE FUJI-760
The Fuji 760 Analyzer uses intrared absorption techniques to

FUJI 760 Gas Analyzer

Specifications
(Standard Configuration)

Repeatability
*0.5% of full scale

measure gas cancentralions. however, many innovativa patented Zero Drift

teatures make this instrument far superior to conventional Non £ 2% of tull scale per week
Dispersive Intrared Analyzers. Among its unigue features are an S Drift

optical chopper design which virtually eliminates the effects of pan Dri

vibration and resuitant optical noise; a2 mass flow sensor system
which reduces the effects of interfering gases 1o insignificant
levels, thus permitting gas analysis at low concentration ranges:
and a dual beam optical system derived from a single infrared
sgurce which enhances long term stability.

Linearity
2% of full scale

(Electronic Response)

PRINCIPLE OF QPERATION Range Selection

A single beam of infrared energy is modulated and splitinto two
parallel beams by adistribution cell. One beamis passed through
a reference cell gontaining a non-absorbing gas, and the other
beam is passed through a cell containing the sample gas being
measured. The beam passing through the sample cell is
attenuated by the amount of gas concentration in the sample and
compared against the unattenuated reference beam by the mass
tiow detector system. One set of detectors sense the amount of
sample gas as compared against the reference, the second set of
detectors measure and cancei interfarents in the sample. The
outpuls of the detectors are electronically processed and
conditioned into useable signais for indicators and other output

Warm-Up
Four hours minimum
Outputs

Ambient Humidity

2% of full scale per weeak

Speed of Response
0% indication within 5 seconds

swilch or external contact closure,

To 30% R.H. (non-condensing)

)
AY

/l
{
.\l

Either of two ranges selected by front panell

0to 1V DC. linear and 4-20mA DC, linear
Ambient Temperature Range
230 NA*F (—S51045°C)

devices.

Detectabie Gas Ranges

Standard Conflguration
Component

Carbon Monoxide (CQ)
Carbon Dioxide (CQ2)
Nitric Oxide (NO)
Suifur Dioxide (SO2)
Total Hydrocarbons

Other Gases can be measured, Cali our applications
engineer oryour local sales representative to discuss

Minimum Range
0 to 100 ppm

0 to 50 ppm

0 to 100 ppm

0 to 100 ppm

0 to 500 ppm

Sample Gas Temperature

32 10 122°F (0 10 50°C)

Sample Gas Flow Rate .
1.0 0.5 scth (0.50 2 0.25 slpm) for standard '
canfiguratign

Materials in Contact with Sampte )
304 stainless steel, neoprene rubber, silicc’ l
rubber, CaF sapphire. Tetlon® L !
Power Requirements

115V AC 210%, 50/60 Hz (switch selectable)
110 VA max. SZODVA max with converter),
220V AC avallaple

Gas Connections
All "Uinch compression-type tupe tittings
Size and Weight

8.66 {H) x 17.44 (W) x 16.78 (D) inghes
{220 x 443 z 350 mm),
37.4 pounds (17 kg).

the suitability for your specific needs.
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ENGINEERING

E_l.t_l.rn@:

HEATED TOTAL
HYDROCARBON
ANALYZER

MODEL VE7

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

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

Options

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

A AR NIRRT
@ Automatic fuel enrichm
- ignition: jpsaagiSined

BN e
@13 inch relay rack

e
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VI. LABORATORY ANALYSIS

A. PAH ANALYSIS




TRIANGLE LABORATORIES, INC.

801 Capitola Drive DATA FILE:GES520 SAMPLE ID: Run 1 (1:10 Dil)
Durnam, NC 27713 RF FILE: GESt3 DILN FACTOR: . 10
Talephone: (919) 544-5728 DATE: 08/23/51 TLI Sample ID: 48.052.1
TLI Proj s 18760 AHALYSIS DATE: 09/13/91
QUANTITATIONM REPORT
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
Naphthalene-d8 8562 479 14 Is
Naphthalene 4377 1.2314 481 14 216.68 D 100
2-Methylnaphthalene 3705 1.0355 584 14 218.07 D 100
Acenaphthene-di10 4725 731 28 1s
Z2-Chloronaphthalenae 0 1.156% 0 28 1.46 HD 100
Acenapnthylene ] 1.8747 o 28 .90 ND 100
Acenaphthene o 1.3833 0 2B 1.22 HD 100
Fluorene o] 1.5591 o 28 1.09 ND 100
Phenanthrene~d1Q B472 944 47 Is
Phenanthrene 1052 1.3188 947 47 37.64 E 100
Anthracena [¢] 1.208B4 0o 47 .78 ND 100
Fluoranthene 0 1.5555 0 47 .61 ND 100
Chrysene~di2 11049 1347 57 I5
Pyrene 0 1.5086 0 57 .48 ND 100
fenzo(a)anthracene o] 1.3339 o 57 .54 NOD 100
Chrysene 0 1.4280 0 57 .51 ND 100
Perylene-di2 11205 1573 64 Is
Benzo(b)fluoranthene 0 1.3885 0 64 .51 ND 100
genzo (k) fluoranthene o] 1.6822 O 64 .42 1D . 1090
Benzo(e)pyrene 0 1.3257 0 64 .54 ND 100
Benzo{a)pyrene o] 1.3440 0O 64 .53 ND 100
Perylene 0 8814 0 64 81 ND 100
Inaeno{1,2,3-cd)pyrena o] . 7985 0 64 .89 ND 100
Dibenz{a,h)anthracene o] .9608 0 64 T4 ND 100
Benzo(g,h,i)perylene 0 1.1532 0 64 52 NHD 100
SURROGATE SUMMARY AREA RF SCAN IsID AMOUNT CODE  -X RECOVERY
Tarphenyl-d1d 1699 1.0153 1193 57 50.52 © 6C. 6
Pyrene-d10 2573 1.1022 1146 57 84,58 D 84.6

CODES: 40 = Not Detactad; D = Detecter; E = Estimated; I5 = Internal Standard




13-Sep-91 18:26
" Sample:Run 1 1:18 Dil.

Triangle Laboratories, Inc.
18760

(919) 544-5729
Instrument G

[GE528 947 (16.884)
1 g- 43776
“F§
176 (179
35969
QH-‘HJ.W“@ N TR TT L) M | R | L T M LA RLE LA BLAMARANA) RN ShAMLALES IR
m/Z 50 160 150 200 250 309 358 409 50 500 |
GE5287947 (16.884) REFINE
100- 178 42752
%FS -
8 176 1179
mw pwm
Ql AR | -qmqqu- ¥ M A | MR M MR ) W SR B i R I ML ] M W i
M/Z__58 190 150 200 250 3de 350 490 450 598
PAH 11 (16.868) Phenanthrene ‘ FIND
: 100 178 108|.
AFS 1
176 (179
76 \
a F— ﬂ/-ﬁmm@.. f rhi ; MERMA MR IR R T LI M AL I MM B G
W'z 5@ 100 150 200 250 30 350 460 459 500 |
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TRIANGLE LABORATORIES, INE.
BO1 Capitola Drive DATA FILE:GES2! SAMPLE ID: Run 2 (1:10 £iY)
Durham, NC 27713 RF FILE: GES13 DILN FACTOR: . 10
Telephona: {919) 544-5729 DATE: 09/23/MN TLI Sample ID: 48.052.2
TLI Proj & 18760 AHALYSIS DATE: 09/13/91

QUANTITATYTIOHN REPORT
HAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
Naphthalene-d8 5986 478 14 Is
Naphthaiene 4246 1.2314 481 14 197.40 D 100
2-Methylnaphthalene 2917 1.0355 583 14 181.31 D 100
Acenaphthene-g10 4895 731 28 IS
2-Chlaronaphthalene o} 1.1565 o 28 1.41 HD 100
Acenaphthylene 4] 1.8747 0 28 .B7 ND 100
Acenaphthene 0 1.3833 0 28 1.18 ND 100
Flucrene o 1.5591 o 28 1.05 ND 100
Phenanthrene-di0 8815 944 47 I3
Phenanthrene 1196 1.3189 9456 47 41,16 E 100
Anthracene 0 1.2084 o 47 .75 HD 100
Fluoranthene 0 1.5555 0 47 .58 ND 100
Chrysene-di2 12270 1347 57 Is
Pyrens 0 1,5086 0 57 .43 HD 100
Berizo{a lanthracena 0 1.3338 0 57 .48 ND 100
Chrysene 0 1.4280 0 57 .46 ND 100
Perylene-adi2 12139 1573 64 18
Benzo(b)f luoranthene 0 1.3885 0 64 .47 HD 100
Senzo(k)}fluoranthene 0 1.6922 o 64 .39 ND 100
Benzo(e)pyrens [+] 1.3257 0 &4 .50 ND 100
Benzo(a)pyrene 0 1.3440 0 64 .49 KO 100
Perylene 0 ,8814 0 64 75 ND 100
Ingeno(1,2,3-cd)pyrane 0 . 7985 0 G4 .83 ND 100
Dibenz(a,h)anthracene [+] . 8603 o §4 .89 ND 100
Benza(g,h,i)peryiense 0 1.1532 0 64 57 ND 100

SURROGATE SUMMARY AREA RF SCAN Is1D AMOUNT CODE X RECOVERY
Terphenyi-di4 1711 1.0153 1192 57 54.93 0 ' 54.9
Pyrena-di10 2678 1.1022 1146 57 7%.13 0 79.1

CODES: ND = Not Detectec; D = Detected; E = Estimated; IS = Internal Stangarg
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13-Sep-91 19:84 Triangle Laboratories, Inc. (919) 544-5729
" Sample:Run 2 1:18 Dil, 18760 Instrument G
GE521
100- Sog 1347 »Amq%wm
680758
832 1573
969
J
449
ZF§ 4 1833
278 1993
Nwm/ \.:.ha
| 2 hw/ \h hhm.Wu \ \._. 4101
170 | {f /
4 { /)
o M | ] AL A B A | LRI v LI LI
Min 2.0 10.0 15.0 20.0 29.0




QUAN DB : GE5S21 N LAB-BASE QUAN 14-5ep-81 13:37

‘0. MAT FOR REV Delta Area P.Flags Scan QM Nanme
1 100 85 99 1 13784¢ bb 383 152 1,4-Dichlorobenzene-d4
2 198 68 93 ] 598648 bv 478 136 Naphthalene-d8
3 16@ 81 98 @ 424570 bv ) 481 128 Naphthalene
4 g7 T2 95 1 291740 vb 583 142 2-Methylnaphthalene
5 188 75 99 1 489530 bb 731 164 Acenaphthene-dl@
6 1} %) 1) & @ 7] 162 2-Chloronaphthalene
7 ;] ] @ %] @ 7] 152 Acenaphthylene
-8 @ ) ) ] 3] 2 153 Acenaphthene
9 73] %] ] %] 2 %] 166 Fluorene
16 1gg 77 98 %] BB1500 vv 944 188 Phenanthrene-d10@
11 81 43 97 -1 119630 vv 946 178 Phenanthrene
12 @ 2 4] @ 4] 2 178 Anthracene
13 @ 5] 4] g 0] %) 202 Fluoranthene
14 1@ 8B 95 -1 122700Q0 bb 1347 240 Chrysene-dl2
15 16@ 65 98 1] 171678 bb 1182 244 Terphenyl-dl4
16 @ @ @ @ 4] o 292 Pyrene
17 %] 1] ] %] 2 @ 228 Benzo(a)anthracene
18 @ 2 2 @ @ 2 228 Chrysene
13 188 98 895 1 1213920 bb 1573 264 Perylene-dl2
29 @ 4] @ @ %] %] 252 Benzo(b)flucranthene
21 %] 2 o 2 @ ] 252 Benzo(k)fluoranthene
22 2 & @ 2 %} ) 252 Benzo(e)pyrene
23 ] a @ 4] %) ] 252 Benzo({a)pyrene
24 4] %] 5] @ 9 4] 252 Pervlene
25 o %) %] %) %] ] 276 Indeno(l,2,3-cd)pyrene
28 & 1] @ @ %] 4] 278 Dibenz(a,h)anthracene
27 Q@ @ @ @ @ ) 276 Benzo(g,h,i)perylene
28 g %) %] o & @ 82 Nitrobenzene-db
29 2 %] @ 73] ) Q@ 172 2-Fluorobiphenyl
39 %] @ %) ) @ ) 339 2,4,6-Tribromophencl
31 %] %] %] 2 7] 2 112 2-Fluorophenol
32 ) ] ] %] 2 2 99 Phenol-d5
33 168@ T3 89 @ 267568 vb 11486 212 Pyrene-d1@
34 2] %) %] 0] 2 : @ 188 Anthracene-dl9®
35 4] 1] %) 4] 7] %] 249 1,4-Dibromobenzene—-d4
36 7] 1) ] 2 )] 1] 185 1,3,5-Trichlorobenzene-d3




13-Sep-91 19:84 Triangle Laboratories, Inc. (919) 544-5729
" Sample:Run 2 1:10 Dil, 18768 Instrument G
GES521 481 (9.117)
100- 175104
#FS] 127
129
a mh/ 64 182 . )
w/z 50 180 150 208 25@  39@ 350 408 458 500
GESZ21°481 (9.117) REFINE
100 128 174080
ZFS 1
1271129
& 44“&4@#—«“4»-'>ﬂ-.*.%w ‘—.F\.-<1-.444P1- ] ML AN I | MDA SRR | M 1 v ML LI ML L] T "
m/Z_ 580 108 150 200 250 300 35@ 400 450 509
PAH 3 (9.117) Naphthalene . FIND
1001 128 100
ZF§-
. 127129
192
g ﬂ.1<h-4<-rlv4 | J ML B | | B L I 1 L] LA B A I I M 4.-4 | N
Wz 5@ 180 150 200 250 300 350 400 450 500




13-Sep-91 19:04 | Triangle Laboratories, Inc. (919) 544-5729

" Sample:Run 2 1:18 Dil. 18760 Instrument G
GE521 583 (16.817)
180 142 105472
FS
8 L P
58 7 /

Q- | GRS LA AES LRI SLER AN NS S LAY S AL A B A s A St T T T T v *
w/Z_ 5@ 100 150 208 258 300 350 400 450 590
GES21°583 (18.817) REFINE
100" | 142 1094448
AFS -

115 |ja3

u lu—@._lc~ aha e #.»M
M/Zz_5@ 188  15@ 200 2580  39@ 350 498 450 500
PAH 4 (18.801) 2Z-Methylnaphthalene ‘ FIND

. 100 142 108
%F$§
»wu 143
we 5T ee T 15a ' z26a ' 23@_ | _a3ea@ 358 4wa | _ 458 5e@




13-Sep-91 19:84 Triangle Laboratories, Inc. (919) 544-5729
“ Sample:Run 2 1:10 Dil, 18768 Instrument G
GES21 946 (16.868) N
. 46336
V.FS
n L L} i LN L) MR | T bl ) ML LI M R v | il
m/Z 200 250 300 350 400 450 509
GE521°946 (16.867) REFINE
100" 178 45312
ZFS .
s 57 176 1179
| LG5 132
* ] o_i..i.J4L-_..‘ it e e e e ——rr———r ey T 1
M/z__ 5@ 198 15@ 208 250 300 359 400 450 580
PAH 11 (16.868) Phenanthrene _ FIND
. 100 178 | 1008
VA 2
76 176 (179
N 89 152
0 v L} vh 1--h1<;biiu M .-I1<qq M ¥ M § v ¥ v bl B v L T v L A | v LI ) ML ¥ v ML
Wz 50 109 150 200 250 300 350 400 450 500 |




TRIANGLE LABORATORIES, INC.
801 Capitola Drive DATA FILE:GE522 SAMPLE 10 Run 3 (1:10 Di1)
Durham, NC 27713 RE FILE: GE513 DILN FACTOR: 10
Telapnone: (919) 544-5729 DATE: 09/23/91 TLI Sample ID: 48.052.3

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

QUANTITATION REPORT

l Haphthalene-dB 7522 478 14 IS
Naphthalene 3635 1.2314 481 14 156.96 D 100
2-Mathylinaphthalene 3052 1.0355 583 14 156.73 D 100

' Acenaphthene-di10 5169 731 28 Is
‘ Z-Chloronaphtha iene 01,1565 o 28 1.34 ND 100
Acenaphthylena ] 1.8747 o 28 .83 ND 100
' Acenaphthense 1] 1.3833 0 2B 1.12 ND 100
5 Fluarene 0 1.5591 o 28 .99 ND 100

Phenanthrene-d10 89344 943 47 I1s
Phenanthrene 949 1.3189 848 47 30.79 E 100
' Anthracene [+] 1.2084 o 47 .71 ND 100
Fluoranthene 0 1.5555 0 47 .35 ND 100

Chrygene-di2 12519 1247 57 I8
l Pyrane o] 1.5086 0 57 .42 HD 100
Benzo{a)anthracene [¢] 1.3339 0 57 .48 ND 100
Chrysene 0 1.4280 0 57 .45 ND 100

' Perylene-a12 124885 1573 84 Is
‘ 1.3885 64 .46 ND 100
- 1.6822 64 .38 ND 100
1.,3257 64 .48 KD 100
. 1.3440 G4 .48 ND 100
.8814 .73 ND 100
l . 7985

Benzo(b)flucranthaneo
Benzo(k)flucranthene
Benzo{e)pyrene
Benzo{a)pyrens
Perylane
Indeno{1,2,3-cd)pyrene
Dibenz{a,h)anthracene

o 0O 0o O 0o o0 o o0
O o O OO0 0O O 0
L
»

Benio{g.n,i)peryiense

SURROGATE SUMMARY AREA RF SCAN Is10 AMOUNT CODE X RECOVERY

Terphenyl-at4 1680 1.0153 1182 57 §2.26 D 52.9
Pyrene-d10 2518 1.1022 1146 57 73.01 0 73.¢

copes: HO = Not Detected; O = Detected; E = Estimated; IS = Internal Standard




13-Sep-91 19:46 Triangle Laboratories, Inc. (919) 544-5729
" SampleRun 3 1:18 Dil. 18768 Instrument G
GES22
Hi
mﬁ_ 688 59 1573
32 944
409 832 94
969
/
S | mmwm..m
155 1 1033
Ji i !
U
Min 5.0 ’ 1@.0 i 15.@ .




QUAN DB : GE522 = LAB-BASE QUAN ) 14-Sep-91 13:3t¢

No. MAT FOR REV Delta Area P.Flags Scan QM Name
1 198 81 98 1 149223 bb 303 152 1,4-Dichlorobenzene-d4
2 108 67 94 @ 752200 bv 478 136 Naphthalene-d§
3 100 T4 98 7] 363480 bv 481 128 Naphthalene
4 97 T2 95 1 305198 vb 583 142 2-Methylnaphthalene
5186 76 99 1 516828 bb 731 164 Acenaphthene-di@
& @ 7} 2 @ % @ 162 2-Chloronaphthalene
7 @ 7] @ %] 4] %] 152 Acenaphthylene
8 2 %] @ 5} ) 7] 153 Acenaphthene
9 7] %) 2 %] @ %) 166 Fluorene
19 186 79 99 -1 934380 bv 943 188 Phenanthrene-dl@
11 B86 48 87 @ 94869 vv 946 178 Phenanthrene
12 %] %] %] 4] @ %] 178 Anthracene
13 @ @ @ %) @ @ 2@2 Fluoranthene
14 168 87 96 1] 1251928 bb 1347 240 Chrysene-dl2
15 97 61 84 14| 16797¢ bb 1192 244 Terphenyl-dl4d
16 @ %) @ @ ) @ 202 Pyrene
17 4] 7] ] 2 @ ] 228 Benzo(a)anthracene
18 @ @ 1} 4] 7] 2 228 Chrysene
19 196 B89 85 1 124660@ bb 1573 264 Perylene-dl2
20 & @ 14| @ 2 Q@ 252 Benzo(b)fluoranthene
21 7] 7] %] @ 7] o 252 Benzo(k)flucranthene
22 %) 7] @ @ ] 0] 252 Benzo(e)pyrene
23 5] %) %) @ @ 7] 252 Benzo{a)pyrene
24 %) @ a @ @ 165 252 Perylene
25 & @ %) @ 2 @ 276 Indeno(l,2,3-cd)pyrene
26 2 4] ] %] 7] @ 278 Dibenz(a,h)anthracene
27 14 %] ] @ 2 7] 278 Benzo(g,h,i)perylene
28 ) 3] @ 1] ] 16| 82 Nitrobenzene-d5
29 @ %] @ 4] %) 0] 172 2-Fluorobiphenyl
32 %) @ ] @ 4] @ 339 2,4,6-Tribromophenol
31 @ 1) ] 10/ 16 ] 112 2-Fluorophenol
32 & 1] 1] @ @ 2] 99 Phencl-d5b
33 188 71 97 @ 2518508 vb 11486 212 Pyrene-dli@
34 @ @ ] 7] @ ] 188 Anthracene-dig@
35 & & @ %] ] | 240 1,4~-Dibromobenzene-d4
36 @ @ @ ] 7] @ 185 1,3,5-Trichlorobenzene-d3




13-Sep-91 19:46 Triangle Laboratories, Inc, (919) 544-5729
" Sample:Run 3 1:18 Dil. 18766 Instrument G
GE52Z 481 (9.117)
108- 8 149504
7FS
51 hwﬂxpmm
o \ 64 1¢2 o
w/'z__ 50 18@ 150 280 258 3@@ 358 400 450 se@
GEGZZ’ 481 (9.117) REFINE
100 1z8 _ 148480
V.F§1
127129
@ 64 1ez
mW'zZ 5@ 100 15@ 290 258 308 350 498 450 500
PAH 3 (9.117) Naphthalene FIND
. 1001 128 100
ZFS
1271129
ol 102 Y/ |
MWz 5@ 100 158 280 258 360 350 490 458 508




13-Sep-91 19:46

Triangle Laboratories, Inc.

(919) 544-5729

- Sample:Run 3 1:18 Dil. 18760 Instrument G
GE522 583 (108.817)
1601 142 114688
ZF§A 119
143
2
@-LF‘?..JJJJ<#... +_ﬂrﬂ<u.<<m..4.._.:‘. e S et T
nz_ 5@ 100 156 200 250 300 350 408 450 598
GELZZ 583 (10.817) REFINE
180 142 113664
Ee
%F$S
H#m 143
& A —-qu aha slasd A br P A4,
m/z 5@ 108 150 200 258 308 3358 498 45@ 508
PAH 4 (18.881) 2-Methylnaphthalene : FIND
- 142 : 100
100
7 F$
HMm 143
U ¥ ﬂ.-«hoh- y -1].1--11 W T M L AR AR | M LI A D | M Edbaaindh B MR B LA B I
Wz 50 100 150 200 250 300 350 409 450 500
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13-Sep-91 19:46 Triangle Laboratories, Inc. (919) 544-5729
“Sample:Run 3 1:18 Dil. 18760 : Ingtrument G
GES22 946 (16.868) |
| _ 1891 - 178 . 39680
Y FS
57 6% 95911 178|179
2 At 1 N...:_ ad o
n's ;ngg P T T T T R R N T I T T T
GEGZ22' 946 (16.867) REFINE
100 178 38656
Y FS-
176 1179
| uuqun 89 192 gﬁ
&L q.m—.<11~14-1— M LI I B L 1 ML A I LA TR Rk
n'zZ 350 100 190 200 230 380 350 440 4008 308
PAH 11 (16.868) Phenanthrene FIND
. 100 178 100
ZFS-
76 ._.qm/ 179
G qJﬂWi.iJ/% mhw.l_ v -|<1<m-»w..m14bn|1 ] T M AR ) 1] v WL B A DA ERAE LA AARAN B <..«.-.<nu1<qu1¢
wz 58 160 15@ 200 250 300 350 400 4586 500
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TRIANGLE LABORATORIES, INC.

801 Capitola Drive DATA FILE:GES16 SAMPLE ID: 8lank
Ourham, NC 27713 RF FILE: GES513 " DILN FACTOR: . 1
Telephone: {919} 544-5729 DATE: 09/23/91 TLI Sample ID: 48.053.1
' TLI Proj & 18760 ANALYSIS DATE: 09/13/9
QUANTITATIOHN REPORT
NAME AREA RF SCAH ISID AMOUNT, ug CODE QUAN LIMIT
Naphthalene-d8 4428 478 14 13
Haphthalena [+] 1.2214 o 14 15 1D 10
2-MethyInaphthalene o 1.035%5 0 14 .17 ND 10
Acenaphthene-gi10 3460 730 28 Is
2-Chloronaphthalene 0 1.1565 o 28 .20 ND 10
Acenaphthy iene ] 1.8747 0 28 .12 ND 10
Acenaphtnane ) 1.3833 o 28 .17 ND 10
Fluorene 0 1.5591% 0 28 .15 HD 10
Prenanthrene~adil 6784 943 47 Is
Phenanthrene 0 1.318% o 47 .09 ND 10
Anthracene 0 1.2084 o 47 .10 HD 10
Fluoranthene o] 1.5555 o 47 .08 ND 1c
Chrysene-ail2 6778 1347 57 I5
Pyrene 0 1.5086 o 57 .08 ND 10
Benzo{a)anthracene o] 1.3339 o 57 .09 ND 10
chrysene 0 1.4280 o 57 .08 ND 10
Perylena-di12 5855 1573 64 15
Benzo(b)fluoranthene 0 1.3B8S 0 64 .10 ND 10
Benzo{k)fluoranthene ] 1.6922 0 6Ga .0B ND 10
Benzo(e)}pyrene 4] 1.3257 o B4 .10 HD 10
Benzo{a)pyrene ] 1.3440 0 64 .18 ND 10
Perylene ¢} .8814 O 64 .16 ND 10
Indeno(1,2,3-cd)pyrane 0 . 7985 0 64 17 ND 10
Dibanz{a,h)anthracene 8] . 9609 0 64 14 HO 10
Benzo{g,h,i)perylens 0 1.1532 0 64 12 ND 10
S URROGATE SUMMARY AREA RF 5Can 1510 AMOUNT CODE %X RECOVERY
Terphanyl-di14 2328 1.0153 1193 57 13.53 D 13.5
Pyrene-di10 3706 1.1022 1146 57 19.84 0D 19.8

topes: HND @ Not Detexzed; O = Detected; E = Estimated; IS = Internal Stancard
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1,4-Dichlorobenzene-d4
Naphthalene-d8
Naphthalene
2-Methylnaphthalene
Acenaphthene-dl1@
2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Fluorene
Phenanthrene-dl1@
Phenanthrene
Anthracene
Fluoranthene
Chrysene-dl2
Terphenyl-dl4

Pyrene
Benzo(a)anthracene
Chrysene

Perylene-dl2
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo{e)pyrene
Benzo(a)pyrene
Perylene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo{g,h,i)perylene
Nitrobenzene-~db
2-Fluorocbiphenyl
2,4,6-Tribromophencl
2-Fluorophenol
Phenol-d5

Pyrene-dl@
Anthracene-dl@
1,4-Dibromobenzene-d4

1,3,5-Trichlorobenzene-d3




TRIANGLE LABORATORIES, INC.

80Y Capitola Drive DATA FILE:GES15 SAMPLE ID: SBLK 082791
Durnham, NC 27712 RF FILE: GES13 DILN FACTOR: v 1
Telephone: (919) 544-5729 DATE: 08/23/M TLI Sample ID: HN/A
TLI Proj # 18760 ANALYSIS DATE: 09/13/91
CGUANTITATIONWN REPGORT
MAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT
Haphthalene-df 803 478 14 IS
Naphthalene [+] 1.2314 c 14 .11 ND 10
2-Methylnaphthalene 0 1.0355 0 14 .13 ND 10
Acenaphthene~-di10 4135 730 28 Is
2-Chloronaphthalene 0 1.1565 o 28 .17 HD 10
Acenaphthylene V) 1.8747 0 28 .10 ND 10
Acenapnthene 0 1.3833 o 28 .14 HOD 10
Flucrene 0 1.5591 0 2B .12 HND o
Pnenanthrene-d1C 7566 543 47 : 18
Phenanthrene o] 1.3189 D 47 .08 ND 10
Anthracene ) [+} 1.2084 0 47 .09 MHD 10
Fluoranthene i .. o] 1.5555 0 47 .07 MO 10
Chrysena-d12 8238 1346 57 Is
Pyrene ' 0 1.5086 0 57 .06 ND 10
Benzo{a)anthracene 0 1.3338 o 57 .07 ND 10
Chrysene o] 1.4280 o 57 .07 ND 10
Perylene-~-dg12 1827 1572 64 18
Benzo(b)flucranthene o] 1.3885 0 64 07 ND 10
Benzo(k)fluoranthens 0 1.6822 O 64 06 ND 10
Benzo{e}pyrene 0 1.3257 0 64 08 ND 10
Benzo(a)pyrene 0 1.3440 0 64 08 ND 10
Perylaene 0 L8814 0 G4 12 ND 10
Indeno{1,2,3-cd)pyrena o} . 7985 0 64 13 ND 10
Dibenz(a.h)anthracene 4] . 9608 0O 64 .11 ND 10
Benzo(g,h,i)perylene o] 1.1532 0 64 .08 ND 10
_:::22'—':::::::::::::::::::::::::::::::::::2:::2'—'::::::::::=:===:===========:======:=:=::::::::::::::;:::::::::
SURROGATE S UMMARY AREA RF 5CAN ISID AMOUNT CODE %X RECOVERY
Terphenyl-di4 11587 1.0153 1193 57 55.42 O 55.4
Pyrene-di10 16615 1.1022 1147 57 73.18 D 73.2

CODES: HD = Hot Detectec; D = Detected; E = Estimated; IS = Internal Standard
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152 1,4-Dichlorobenzene-~d4 I
136 Naphthalene-d8
128 Naphthalene
142 2-Methylnaphthalene
164 Acenaphthene-d1@
162 2-Chloronaphthalene
152 Acenaphthylene
153 Acenaphthene
186 Fluorene
188 Phenanthrene-dl@
178 Phenanthrene
178 Anthracene
202 Fluoranthene
249 Chrysene-dl2
244 Terphenyl-diid
2802 Pyrene '
228 Benzo(a)anthracene
228 Chrysene
264 Perylene-dl2
252 Benzo(b)fluoranthene
252 Benzo(k)fluoranthene
252 Benzo(e)pyrene
252 Benzo(a)pyrene
252 Perylene
276 Indeno(l1,2,3~cd)pyrene
278 Dibenz(a,h)anthracene
276 Benzo{g,h,i)perylene
82 Nitrobenzene-db
172 Z2-Flucrobiphenyl
330 2,4,6-Tribromophenol
112 2-Fluorophenol
99 Phenol-d5
212 Pyrene-dl@
188 Anthracene-d1@
240 1,4-Dibromobenzene-d4
185 1,3,5-Trichlorobenzene-d3
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VI. LABORATORY ANALYSIS

B. FORMALDEHYDE




8600 Kanis Road
AMER [%&IEIOL&‘;EEJR PLEX Litite F!gg;f Ar?cznsas 72204
LABORATORIES A {501) 224-5060
Ramcon Environmental Corporation {C-488) August 26, 1991

223 Scott Street
Memphis, TN 38112

ATTN: Mr. Joe Sewell Control No. 3825

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

Re: NAPA

Results:

Sample Identification _Formaldehyde, mg _Volume, ml

Run #1-DNPH & Wash 23 1100

Run #2-DNPH & Wash 25 q00

Run #3-DNPH & Wash 48 1000

Blank e 0.053 685
Method: EPA 8315

AMERICAN INTERPLEX CORPORATION

MWM/1b ' By

Michael wf McNerlin
Laboratory Director

] Chemistry — Materials Science — Microbiology
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VI. LABORATORY ANALYSIS

C. PARTICULATE
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Forin REC#8

SAMPLE ANALYT]CAL DATA FORM

Company Name HPF}C ,Em AC2 Tes7 — Frodl HALF RInsE (A-cgrwéj

Sample Location

Blank Volume (V).

Date/Time wt. blank7-z2Y -4/  S.ocfs

(75 ml
Date/Time wt. blank 3-zy-¢/

1/ oot

Acetone blank residue concentration (C,) :

Relative Humidity inLab - 43 -~ - %
Density of Acetone (p,).785 7 mg/ml

- Grosswt. |64, 24T - g
Grosswt. [6Y, 2437 g
 Ave. Grosswt. |16 4, 2434 g
Tarewt. 64, 2429 g
Weight of blank (m) 0. co (O g

(Ca) = (M) / (V) (pa) = (7.27724 xi™ © Mg/Q)

Acetone Blank Wt.: W, = C V., p, = (1:272400¢) ( IS0 Y. 7257 ) = (0.00051 _g)
Run # Run # Run # 2
Acetona rinse volume V) mi (So 1 SO (SD
Date/Time of wt? “24-4/ (Feoaam Grosswt gl 13.5S/% 16S. N 76 153.1529.
Date/Time of M3-24~41  Safn  Grosswt g 173.5509 6 S 1179 1S3,1532
Average Grosswt. g |/ 71 5.5512 1S . “78_ 1S3 153
Tarewt. g (173, 53773 (145054 ] (1531400
Less Acetone blank wt. (W,) g - O.0009 0,000 9 0.0059
Weight of particulate in acetone rinse (m,) g o0.013D O .022% 6,01272
Fiiter Numbers #|PT S439 P S4Y2 PT SYY/
Date/Time of WL Z-29-41 11apAny Grosswt gio , SZ1Z 0. 59469 0, 55V
Date/Time of wt.3 249/ S.00f\ Grosswt. g |0. 57 (| 0.596 78 015842
Average Grosswt. g |© ., S3 ) 2 ©.5969 o. 5842
Tarewt. g| ©, 5633 0. S0 o, )’6}‘3
Weight of particulate on fiter {my) g|O. 01'7&) 0.03%69 0.0 199
weight of particulate in acetone rinse (m,) g{o.01 30 O.O0LLY 0.0l22
Total weight of particulate (m,) glo 0%09 0,056;7 0.032. 1

NOTE: In no case should a blank residue greater than 0.01 mg/g (or 0. 001% of the blank weight) be

Remarks:

" subtracted from the sample weight.

A ! —-‘"/-——_ -

Signature of Analyst / i )

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

| A g -Signature of Reviewer
7




MINNESOTA'BACK-{-U\LF ANALYSIS

CHLOROFORM-ETHER EXTRACTION

-

L-

Plant LocationAAL — CPM- Uz p 2. Date ¥ “26 -5

Sample Location ‘ Relative Humidity inlab_ Y3«

Blank Volume (V,) 150 | mi | '
Date/Time wt. blank ¥-2Y4 -4/ V[ CoAM Gross wt. 1 3%, 5456
Date/Time wt. blank_7- 2%-4)  S'copa) Grosswt. 134 3453

Ave. Gross wt. | 34, 4SS
Tarewt, | 3%, 3443

e e

Weight of blank Extract ©0.¢012 *

' Run # ! Run # Z
Impinger rinse volume m| 775 H 5
Date/Time of wt 3-2Y-4/  \li0os4n Gross wt g V3 .40% 5 45,1543 ¥6.6< L.“-L(

Date/Time of wt¥" 2479}  5:00/M Grosswt g |[/¥2- 4037 [95.1S47 ?6-62L(Zj
Average Grosswt g |[/43 . o586 [95.154S [B6.62H43

Tarewt g |[]43.4os0 |95.1449 |F6. @f7">/l
Less Extract blank wt g C.001ZL O.0012 Ovo0) 2 ]

Wt of particulate in impinger rinse (m,) gy ©.0co024 {o.008H | 0.0co5¥% ’I.

Remarks:_ ol Ao)os.7< sA  Ferre Lo (NS .
/ !

Signature of Analyst ,/?4‘,‘,,) / ,ﬂmzxm/ixv&s;'gnature of Reviewer -
D:\OONNA\FORMS\LAB\MINN.BH I
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rorin K;;L,ff 5

SAMPLE ANALYTICAL DATA FORM

Company Name /”[PA-C Rmo? /s —-_EFC/;HHL/: RINSE CMef/)

Sample Location Relative Humldlty in Lab q43 - %
Blank Volume (V,) 1S5S ml metl, Density of . MEC 2 1,325 5mg/mi
Date/Time wt. blank_§-24-91  Il.c0am Bk Grosswt. 158 364 ] g
Date/Time wt. blank 2 ~2Y-4] S 00pm Grosswt. | S %, B6 46 g
" Ave.Grosswt. 1S T, B6 Y4 - g
Tarewt. |58« ¥5 76 g
Weight of blank (m,,) 0. 006% g
Mecl; blank residue concentration (C,): (C,) = (My) / (Va) (pa) = (35,3097 %lo™> mg/g)
MeCl, Blank Wt.: W, =C, V.. p, = (3.309gwic) (13D V(L3255 )=(0.0075 Q)
|| Run # / Run # 2. I " Run# 3
Acetone rinse volume (V,,,) mi | 71O [TD 170
Date/Time of wt3-24-4/ (Lo Grosswt. g |[/¥9. 24 7Y 65,1177 6!, ¥ 35O
Date/Time of wt3- 24-4] S5'c¥M Grosswt. g 130 . 24 16 16 5. 1178 161,873 55
Average Grosswt. g 170 . 24975 165 .11718 . |16, 8353
Tare wt. gl|170.2300 65,0925t ¥219
Less Acetone blank wt. W,) g| © 007 § &.00775 ©.00 75
Weight of particulate in mMedl, rinse (m,) gl ©.0/00 0.01%¥D 0.0059
Filter Numbers | #
Date/Time of wt. . Grosswt. g \\ //
Date/Time of wt. Grosswt. g ><
Average Gross wt. ¢ - — \\
Tarewt. g
Weight of particulate on filter (my) g
Weight of particulate in acetone rinse (m,) g
Total weight of particulate (m,) g

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.

Rernarks:

Clo‘x‘“} ol be

fp 0;9’0!\‘. ‘}’5

Signature of Analyst d T Ao Signature of Reviewer
. A

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




Vil. CALCULATIONS
A. PAH'S
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S O s e Ea

.
[

M 3 ;e W

10.
11.

12.
13.
14.

15.
16,

17.
18.
19,
20.
21.

v 22.

23.
24.
25,

l

APAC OF TENN - FOR N.A.P.A.

' MEMPHIS, TENNESSEE - PAH'S

-

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, in.

Sampling nozzle cross-sect. area, ft

Isokinetic variation

Sample gas volume - meter cond., cf.

. Average meter temperature, °r

Avg. oriface pressure drop, in. H,0

Total PAH ' collected, mg.

VELOCITY TRAVERSE DATA

Stack area, ft?

Absolute stack gas pressure, in. Hg.
Barometric pressure, in. Hg.

Avg. absolute stack temperature, R®
Average -\/vel. head, ( Cp= .84)
Average stack gas velocity, ft./sec.

STACK MOISTURE CONTENT

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

EMISSIONS DATA

Stack gas flow rate, dscf/hr.(000's)
Stack gas flow rate, cfm
_PAH ' concentration, gr/dscf
PAH concentration, lb/hr

- concentration, lb/mBtu

ORSAT DATA

Percent CO2 by volume
Percent O2 by volume
Percent CO by volume

percent N, by volume

SUMMARY OF TEST DATA

8-9-91
RUN #1

start 11:26
finish 12:45

& 60.0
Dn .2200
An .000264
I 104.9
Vm 38.079
Tm 556
dH 1.08
Mn 0.4724
A 11.23
PS 30.00
Pbar 30.00
TS B 716
-\ /dP 0.99
VS 67.72
Vic 280.00
WS 26.45
Qsd 1488
acfm 45630
CS 0.000198
E 0.042
E L]
CO2 5.10
O2 11.50
co .00
N2 83.40

8-9-91 8-10-91
RUN 2 RUN #3

15:05 08:57
16:22 10:07
60.0 60.0
.2200 .2200
.000264 .000264
100.1 97.8
37.372 36.816
563 545
1.00 1.08

0.3999  0.3445

11.23 11.23
30.00 30.09
30.00 30.09
720 712
1.01 1.07
69.34 73.26

274.00 306.90

26.62 28.40

1512 1581

46721 49363
0.000173 0.000146

0.037 0.033.

5.10 4.40

10.90 12.70

.00 .00

84.00 82.90

Format: summryR3




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

-

P dH P dHd
T(std) bar + 13.6 ~oq bar + 13.6
vm(std)= Vi T p = 17.64 in.Hg ¥ Vin
m (std) m

3
EE a W B A A BN

Where:
Vm(std) Dry Gas Volume through meter at standard conditions, cu. ft.
Vm = Dry Gas Volume measured by meter, cu. ft.
Pyar = Barometric pressure at oriface meter, in. Hg.
Potd = Standard absolute pressure,(29.92 in. Hg.).
Th = Absolute temperature at meter °r.
Toraq = Standard absolute temperature { 528°R).
dH = Averagé pressure drop across oriface meter, in. H20. l'
Y = Dry gas meter calibration factor. I
13.6 = Inches water per inches Hg.
RUN 1 I
(30.00) + —208 I
Vh(std) = (17.64)(1.010)( 38.079) = 36.703 dsct
556 I
RUN 2: |I
(30.00) + iéog -
vm(std) = (17.64)(1.010)( 37.372) = 35.567 dscf I
563
RUN 3:
(30.09) + i_;’og I
Vh(std) = (17.64)(1.010)( 36.816) cas = 36.310 dscf l

Format: dgmR
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APAC OF TENN - FOR N.A.P.A.

MEMPHIS, TENNESSEE ~ PAH'S

PAH

Where:
c =
s
M =
n
Vm(std) =
Run 1
cs
Run 2
Cl
s
Run 3
Cs

Total Contam

concentration Cs gr./dsct.

Concentration of
basis, corrected to standard conditions,gr./dscft.

Total amount of

Dry gas volume through meter at

cu. ft.

PAH

PAH

0.0154 9L

0.4724

gr
0.0154 mg

0.3989

0.0154 I&

0.3445

36.310

36.703

35.567

in stack gas, dry

collected, mg.

standard conditions,

0.000198 gr./dsct.

0.000173 gr_/dscf.

0.000146 gr./dscf.

Format:

inants by Weight: GRAIN LOADING

csR3




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

Dry Molecular Weight

My = 0.44(%C0,) + 0.32(%0,) + 0.28(%CO + 3N,)

Where:

My = Dry molecular weight,lb./lb.-mole. 'l
%CO2 = Percent carbon dioxide by volume (dry basis). ‘l
%02 = Percent oxygen by volume (dry basis). I
3N, = Percent nitrogen by volume (dry basis). I
$CO = Percent carbon monoxide by wvolume (dry basis).

0.264 = Ratio of O, to N, in air, v/v. I

2 2

0.28 = Molecular weight of N., or CO, divided by 100.

2

0.32 = Molecular weight of O, divided by 100.

2

0.44 = Molecular weight of CO, divided by 100.

2

= —

Run 1: 0
My = 0.44( 5.10%) + 0.32(11.50%) + 0.28( .00% + 83.40%) = 29.28 __ 1b

lb-mole '

Run 2: I

My = 0.44( 5.10%) + 0.32(10.90%) + 0.28( .00% + 84.00%) = 29.25 1b .

ib-mole i

Run 3: II

My = 0.44( 4.40%) + 0.32(12.70%) + 0.28( .00% + 82.90%) = 29.21 1b I
lb-nmole

-'

Format: mdR3

|
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APAC OF TENN -~ FOR N.A.P.A.

TENNESSEE - PAH'S

Conversion factor, ft.

Conversion factor, ft.

Volume of water vapor

Volume of water vapor

Ideal gas constant, 21.85 in.Hq. (cu.ft./lb.—mole)(oR).

Py R Tista) _
Mw P(std)
R Tistay _
Me  P(std)

3/ml.

3/q.

condensed

collected

0.002201 1lb/ml.

Water Vapor Condensed

0.04707

0.04715

(standard conditions), scf.

in silica gel (standard

impinger contents less initial volume, ml.

silica gel less initial weight, g.

Molecular 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.

(0.04707)
(0.04715)

(0.04707)
(0.04715)

(0.04707)
(0.04715)

MEMPHIS,
\ = Vv, - V.
WCot g £
v = W, - W
WSy 4 £
Where:
0.04707 =
0.04715 =
vwc -
std
WS9std conditions), ml.
Vf— v, = Final volume of
W~ W, = Final weight of
P, = Density of water,
R =
M =
W
Tsta =
Pstd N
Run 1
vwc(std)
vwsg(std)
Run 2:
Vwc(std_)
vwsg(std)
Run 3:
Vwc(std)
szg(std)

( 280.0)
( .0}
(  274.0)
( .0)
(  300.0)
( 6.9)

cu.ft

0 cu.ft

cu.ft
cu.ft

cu.ft
cu.ft

Format: vaporR3




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

Moisture Content of Stack Gases

Ve * Vs
B _ std Istd % 100
ws V c * Voo + Vo
“Csta 9std std
Where: I
B = Proportion of water vapor, by volume, in the gas stream. l
Vm = Dry gas volume measured by dry gas meter, (dcf). I |
Ve = Volume of water vapor condensed corrected to standard II
std conditions (scf).
Vs = Volume of water wvapor collected in silica gel corrected to I |
9std standard conditions (scf).

Run l: !I'

_ 13.2 + 0.0 N )

Bes = T13.2 + 0.0 + 36.703 X 100 = 26.45% '

Run 2: ll

_ 12.9 + 0.0 =
Bus = T12.9 + 0.0 + 35.567 X 100 = 26.62°% l
Run 3: |I
_ - 14.1 + 0.3 _
Bes = T12.1 + 0.3 + 36.310 X 100 = 28.40% .

Format: bwsR3
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APAC OF TENN - FOR N.A.P.A.
MEMPHIS, TENNESSEE - PAH'S
Molecular Weight of Stack Gases

M = M y + 18 ( B )

wSs

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 = 29.28 (1 - 26.45 ) + 18 ( 26.45 ) = 26.30 (lb./1lb.-mole)
Run 2:

i
n

M_ = 29.25 (1 26.62 ) + 18 ( 26.62 ) 26.26 (1lb./lb.-mole)

M_ = 29.21 (1

I
It

28.40 ) + 18 ( 2B8.40 ) 26.03 (1b./lb.-mole)

Format: msR3




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

___ ] T
- _ s(avg.)
Ve KP_Cp \\| dP avg. _\\
— — \\ Ps Mg

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

—1
Kp = B5.49 ft/sec |(g/g-mole)-(mm Hg) / (OK)( mm HZO /2
Cp = Pitot tube coefficient, (dimensionless).
dp = Velocity head of stack gas, in. H,0.
Prar = Barometric pressure at measurement site, (in. Hg).
Pg = Stack static pressure, (in. Hg).
PS = 'Absolute stack gas pressure, (in. Hg) = Pbar+ Pg
Pstd = Standard absolute pressure, ( 29.92 in. Hg ).
tg = Stack temperature, (of).
TS = Absolute stack temperature, (OR). = 460 + tS.
M = Molecular weight of stack gas, wet basis, (lb/lb-mole).
Run 1

716
V = (85.49) ( .84) ( 0.99) -\ = 67.72 ft/sec.

\\ (30.00)(26.30)

Run 2:

720

<
0

(85.49) ( .84) ( l1.01) - 69.34 ft/sec.

N\
\|{ (30.00)(26.26)

Run 3:

712

Vo= (85.49) ( .84) ( 1.07) -\ 73.26 ft/sec.
\

(30.09)(26.03)

Format: wvsR3
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APAC OF TENN - FOR N.A.P.A.
MEMPHIS, TENNESSEE - PAH'S

Qsd

Where:

Qsd

3600 =

rf
]

std

bar

W W W 3 3
"

g
[

std

Run 1:

=3600(1-

Run 2:

=3600(1-

Run 3:

=3600(1-

Stack Gas Flow Rate

std S
stk

= 3600 l1 -8 v A

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

Cross sectional area of stack, 2

(ft.°).
Conversion factor, (sec./hr.).
Stack temperature, (of).

Absolute stack temperature, (DR).'

Standard absolute temperature, (528°R).

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

Stack static pressure, (in.Hg.).

Absolute stack gas pressure, (in.Hg.); = Pbar + Pg‘

Standard absolute pressure, (29.92 in.Hg.).
.2645 )( 67.72)( 11.23)| —222 22-32 1= 1488889.4 S3<L
.2662 )( 69.34)( 11.23)| —222 32-20 |- 1s12533.1 95¢E
.2840 ) ( 73.26)( 11.23)| —322 o a2 |- 1581527.4 S5SL

Format: gR3




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

Emissions Rate from Stack

( C) (Q.4)
E = s sd - 1b. / hr.
7000 gr./lb.
Where:
E = Emissions rate, lb/hr.
CS = Concentration of PAH ' : in stack gas, dry basis,
corrected to standard conditions, gr/dscf.
Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, dscf/hr.
Run 1:
{ .0DD198 ) ( 1488889.4)
E = = 0.042 1b. / hr.
7000
Run 2:
(.000173 ) ( 1512533.1)
E = = 0.037 ° 1b. / hr.
7000
Run 3:

(.000146 ) ( 1581527.4)

E = = 0.033 1b. / hr.
’ i 7000

Format: eR3
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APAC OF TENN

- FOR N.A.P.A.

MEMPHIS, TENNESSEE - PAH'S Isokinetic Variation
© - 1e0 o 0.002669 V., + (V. /T ) (P, + dH / 13.6)
S 60 e v P A
L s s n 1
Where:
I = Percent isokinetic sampling.
100 = Conversion to percent.
TS = Absolute average stack gas temperature, °R.
0.002669 = Conversion factor, Hg - ft3/ml - °Rr.
ic = Ttl vol of liquid collected in impingers and silica gel, ml.
Tm = Absolute average dry gas meter temperature, °R.
Pbar = Barometric pressure at sampling site, (in. Hg).
dH = Av pressure differential across the oriface meter, (in.H20).
13.6 = Specific gravity of mercury.
60 = Conversion seconds to minutes.
e = Total sampling time, minutes.
VS = Stack gas velocity, ft./sec.
P, = Absolute stack gas pressure, in. Hg.
An = Cross sectional area of nozzle, ftz.
Run 1:
38.079 [.n 1.087]
(0.002669)( 280 ) + t5g _32.00 + 13.6 |
= (P00 716 ) G 60.0 ) ( 67.72 ) ( 30.00 ) ( 000264 ) |- 104-9%
Run 2:
37.372 [, 1.00 |
(0.002669)(- 274 ? + Z63 :TE.OO + 13.6 |
= (100)( 720 )| G0 ( 60.0 ) ( 69.34 ) ( 30.00 ) ( .000264 ) |- 100-1%
Run 3:
. ' 36.816 {.n 1.087] |
(0.002669)( 306.9) + 545 WEE.OQ + 13.6
= (100)( 712 )\ g5 60.0 ) ( 73.26 ) ( 30.09 ) ( .0ooz6a y |- °97-8%
Format: iR3
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Vil. CALCULATIONS

B. FORMALDEHYDE




W -3 o U e WY

10.
11.
12.
13.
14.

15,
16,

17.
18.
.Formaldehyde concentration, gr/dscf
,Formaldehyde concentration, lb/hr

19
20

21.

22.
23.
24,
25.

APAC OF TENN - FOR NAPA
MEMPEIS, TN FORMALDEHYDE

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, in.
Sampling nozzle cross-sect. area, :Et2
Isokinetic variation

Sample gas volume - meter cond., cf.

. Average meter temperature, OR
. Avg. oriface pressure drop, in. H20
. Total .formaldehydecollected, mg.

VELOCITY TRAVERSE DATA

£r2

Absolute stack gas pressure, in. Hg.

Stack area,

Barometric pressure, in. Hg.
Avg. absolute stack temperature, R°
““““““ C = .84
( p )

Average stack gas wvelocity, ft./sec.
STACK MOISTURE CONTENT

Total water collected by train, ml.

Moisture in stack gas, %

EMISSIONS DATA

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

Stack gas flow rate, cfm

concentration, lb/mBtu

ORSAT DATA"

Percent CO2

Percent Oz'by volume

by volume

Percent CO by volume

Percent N, by volume

2

SUMMARY OF TEST DATA

8-14-91
RUN #1
start 09:33
finish 11:01
o 75.0
D .2000
n
An .000218
I 104.0
v 46.102
m
Tm 561
dH 1.09
Mn 23.00
A 11.23
PS 30.16
Pbar 30.16
T 709
s——

-\/dp 1.08
Vs 72.62
Vic 259.00
B 21.94

wSs
Qsd 1720
acfm 48931
C 0.0082
s
E 2.02
E* 0.00000
C02 5.10
O2 11.590
co .00
N2 83.490

8-14-91
RUN #2

12:07
14:21
90.0
.2000
.000218
96.2
46.651
570
0.80
25.00

11.23
30.16
30.16
703
0.92
61.08

195.00
17.56

1541
41156
0.0089
1.96
0.00000

5.10
10.90
.00
84.00

Format:

8-15-91
RUN #3

07:19
08:56
90.0
.2500
.000341
92.1
60.790
552
1.47
48.00

11.23
30.14
30.14
704
0.88
59.23

376.00
23.33

1387
39909
0.0127
2.52
0.00000

4.40
12.70
.00
82.90

sSummryR3




APAC OF TENN - FOR NAPA
MEMPHIS, TN FORMALDEHYDE

Vn(std)™
Where:
Vm(std)
v

m

Pbar
Pstd

Tm

Tstd

dH

Y

13.6
RUN 1:
Vm(std)
RUN 2:
Vm(std)
RUN 3:
Vm(std)

P dH
T(std) bar + 735
m
Tn P std)

= 17.64

in.

Hg ¥ Vn

Dry Gas Volume

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.).

o]

Absolute temperature at meter R.

Standard absolute temperature ( 528°R).

Average pressure drop across oriface meter, in. H

Dry gas meter calibration factor.

Inches water per inches Hg.

(17.64)¢(

(17.64)(

(17.64)

.990)( 46.102)

.990)( 46.651)

.990)( 60.790)

1.09

(30.16) + 13.6
561

0.80

(30.16) + 13.6
570

1.47

(30.14) + 13.6
552

2O.

43.398 dsct

43.191 dscf

58.173 dscf

Format: dgmR3
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APAC OF TENN - FOR NAPA i
MEMPHIS, TN 'FORMALDEHYDE :
Total Contaminants by Weight: GRAIN LOADING

Formaldehyde concentration C; gr./dscft.

. M
cC. = 0.0154 9& T
S ng Vi(std)
Where:
C; = Concentration of .. in stack gas, dry
basis, corrected to standard conditions,gr./dscf.
M = Total amount of formaldehyde collected, mg.
v = Dry gas volume through meter at standard conditions,
m{std)
cu. ft.
Run 1
S ar 23.00 -
CS 0.0154 ng 23.398 0.0082 gr./dscf.
Run 2:
Yo ar 25.00 _
Cs 0.0154 ng 23.191 0.0089 gr./dscft.
Run 3:
Yo qr 48.00 -
Cs 0.0154 mg 58.173 0.0127 gr./dsct.

Format: ¢sR3




APAC

OF TENN - FOR NAPA

MEMPHIS, TN FORMALDEHYDE

Where:

$CO =
30 =
N =
$CO =

0.264

It

Run 1:
Md = 0.44(
Run 2:
Md = 0.44¢
Run 3:

My = 0.44¢

Dry Molecular Weight

My = 0.44(%C0,) + 0.32(%0,) + 0.28(3CO + %N,)

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 02 to N2 in air, v/v.

Molecular weight of N, or CO, divided by 100.

2

Molecular weight of O, divided by 100.

2

Molecular weight of CO, divided by 100.

2

5.10%). + 0.32(11.50%) + 0.28( .00% + 83.40%) = 29.28
5.10%) + 0.32(10.90%) + 0.28( .00% + 84.00%) = 29.25
 4.40%) + 0.32(12.70%) + 0.28( .00% + 82.90%) = 29.21

1b

lb-mole

1b

lb-mole

-

Format: md%i‘_J




APAC OF TENN - FOR NAPA
MEMPHIS, TN FORMALDEHYDE
Water Vapor Condensed

- A

- i - i . . Y . .

p.RT
Voo = | Ve- v i _(std) = 0.04707 | V. -
std W (std)
_ _ F*; . — —
(std)
v = W, - W, = 0.04715 W, - W,
¥SSsta £ 1 Me  Flstd) f *
Where:
0.04707 = Conversion factor, ft.3/ml.
0.04715 = Conversion factor, ft.3/g.
Vwc = Volume of water vapor condensed (standard conditions), scf.
std
ws = Volume of water vapor collected in silica gel (standard
Istd conditions), ml.
VeV, = Final volume of impinger contents less initial volume, ml.
We- W, = Final weight of silica gel less initial weight, g.
P, = Density of water, 0.002201 l1lb/ml.
R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.—mole)(oR).
M, = Molecular weight of water vapor, 18.0 lb/lb-mole.
Tstd = Absolute temperature at standard conditions, 528°R.
Pord = Absolute pressure at standard conditions, 29.92 inches Hg.
Run 1:
Vwc(std) = (0.04707) ( 245.0) = 11.5 cu.ft
szg(std) = (0.04715) ( 14.0) = 0.7 cu.ft
Run 2:
Vwc(std) = (0.04707) 183.0) = 8.6 cu.ft
szg(std) (0.04715) 12.0) = .6 cu.ft
Run 3:
Vwc(std) (0.04707) 358.0) = 16.9 cu.ft
szg(std) = (0.04715) 18.0) = 0.8 cu.ft

Format: vaporR3




APAC OF TENN - FOR NAPA
MEMPHIS, TN FORMALDEHYDE

Meoisture Content of Stack Gases

-

wC wsg

std std

+ V

100

wsg

std std std

i

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

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

"

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

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

11.5 + 0.7

Where:
B

WS
v

m
v
wcstd
sz
gstd

Run 1:
Run 2
Run 3:

Bes = "11.5 + 0.9 + 43.398 X 100 = 21.94°%
_ 8.6 + 0.6 _

Bys = 8.6 + 0.6 + 43.1i91 X 100 = 17.56 %
o 16.9 + 0.8 _

Bes = 169 + 0.8 + s58.173 X 100 = 23.33 %

Format: bwsR

3




APAC OF TENN - FOR NAPA
MEMPHIS, TN FORMALDEHYDE
Molecular Weight of Stack Gases

Mg o= My (1 -B,) + 18 (Byg)
)
. Where
MS = Molecular weight of stack gas, wet basis, (lb./lb.-mole).
l' Md = Molecular weight of stack gas, dry basis, (lb./lb.-mole).
ll Run 1
' M, = 29.28 (1 - 21.94 ) + 18 ( 21.94 ) = 26.81 (lb./lb.-mole)
I': Run 2
l M_ = 29.25 (1 - 17.56 ) + 18 ( 17.56 ) = 27.27 (lb./lb.-mole)
Run 3
l M = 29.21 (1 - 23.33 ) +# 18 ( 23.33 ) = 26.59 (lb./lb.-mole)

) i3
- - -. - - -»

Format: msR3




APAC OF TENN - FOR NAPA
MEMPHIS, TN FORMALDEHYDE
Stack Gas Velocity

e T T
V. =K -~ | ap avg. s(avg.)
— — \\ Ps Mg
Where:
Ve = Average velocity of gas stream in stack, ft./sec.
1
X, = 85.49 ft/sec |(g/g-mole)-(mm Hg) / (°K)( mm H,0| /2
Cp = Pitot tube coefficient, (dimensionless).
dp = Velocity head of stack gas, in. H,0.
Pbar = Barometric pressure at measurement site, (in. Hg).
Pg = Stack static pressure, (in. Hg).
P = Absolute stack gas pressure, (in. Hg) = Prart Pg
Poig = Standard absolute pressure, ( 29.92 in. Hg }.
te = Stack temperature, (Of).
Tq = Absolute stack temperature, (OR). = 460 + te-
M, = Molecular weight of stack gas, wet basis, (lb/lb-mole).
Run 1
709
V = (85.49) ( .84) ( 1.08) = 72.62 ft/sec.

_\\
\| (30.16)(26.81)

Run 2:

703

<
]

(85.49) ( .84) ( 0.92) 61.08 ft/sec.

_\\
\| (30.16y(27.27)

Run 3:

704

<
I

(85.49) ( .84) ( 0.88) -

I

\\ 59.23 ft/sec.
\| (30.14)(26.59)

Format: vsR3
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APAC OF TENN - FOR NAPA
MEMPHIS, TN FORMALDEHYDE

Stack Gas Fiow Rate

: — — T P
std s
Q = 3600 1 - B v_. A Pe———
sd B wc__- S Tstk Pstd
Where:
Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr).
A = Cross sectional area of stack, (ft.z).
3600 = (Conversion factor, (sec./hr.).
ts = Stack temperature, (Of).
T, = Absolute stack temperature, (OR).
Tstd = Standard absolute temperature, (528°R).
Pbar = Barometric pressure at measurement site, (in.Hg.).
Pg = Stack static pressure, (in.Hg.).
P = Absolute stack gas pressure, (in.Hg.); = Ppar * Pg
Poia = Standard absolute pressure, (29.92 in.Hg.).
Run 1
_ 528 30.16 |_ dscf
Qsd—3600(1— .2194 )Y( 72.62)( 11.23) 709 59.92 |~ 1720380.4 hr
Run 2:
_ 528 30.16 | _ dscf
Qsd—3600(1- .1756 )( 61.08)( 11.23) 703 59.92 |= 1541230.6 “hr
Run 3:
_ 528 30.14 |._ dscf
Qsd—3600(1— .2333  y( 59.23)( 11.23) 704 59.972 |= 1387050.8 The

Format: gR3




APAC OF TENN - FOR NAPA
MEMPHIS, TN FORMALDEHYDE
Emissions Rate from Stack

( C.y ( Q.4
E = 5 sd = 1b. / hr.
7000 gr./1lb.
Where:
E = Emissions rate, lb/hr.
C = Concentration of :formaldehyde in stack gas, dry basis,
s corrected to standard conditions, gr/dsck.
Q 4= Dry volumetric stack gas flow rate corrected to
S standard conditions, dscf/hr.
Run l:
( 0.0082) ( 1720380.4)
E = = 2.02 1b. / hr.
7000
Run 2:
‘( 0.0089) ( 1541230.6)
E = = 1.96 1lb. /. hr.
7000
Run 3:

( 0.0127) ( 1387050.8)

E = : = 2.52 1b. / hr.
7000

Format: eR3
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EMISSIONS OF FORMALDEHYDE: PPM (PARTS PER MILLION)

-

E= Cs | g | MOL | 224 [ 293°F | i | 1,000,000
' | 1,000 mg | g | MOL [ 273°F |28.317 |
Where:
Cq = Concentration of fdrmaldehyde in mg/dscf.
1000 mg/g = Conversion to grams.
30.03 g/MOL = Molar conversion for formaldehyde.
22.41/MOL = Volumetric molar conversion @ 273°K.
293°K/273°K =  Temperature correction to standard conditions.
28.317/ft° = Conversion to liters.
1,000,000 = Conversion to parts per million.
Run #1:
23.0 mg | o] | MOL | 224 2 | 293°K lft3 |1,ooo,ooo = 15.0 ppm
43.398 dscf l 1000 mg | 30.03 g I MOL I 273°K i 28.317 ¢ ‘
Run #2:
25.0 mg | g | MOL | 224 2 | 293°K ] ft° | 1,000,000 = 16.4 ppm
43.191 dsct | 1000 mg I 30.03 g l MOL I 273°K l 28.317 ¢ ]
Run #3: :
48.0 mg | g MOL ’ 224 2 |293°K’ f? ]1,000,000 = 233 ppm

58.173 dscfl 1000 mg | 30.03 g | MOL | 273°K ‘ 28.317 ¢ |




‘APAC OF TENN - FOR NAPA

MEMPHIS, TN FORMALDEHYDE Isokinetic Variation l
- 100w 0.002669 V. + (V_ / T) (P __ + dH / 13.6)
s | 60 & v_ P_ A B .
Where: '
I = Percent isokinetic sampling.
100 = Conversion to percent.
T = Absolute average stack gas temperature, °Rr. l
s o}
0.002669 = Conversion factor, Hg - ft /ml - TR.
Vie = Ttl vol of liquid collected in impingers and silica gel, ml. |l
Tm = Absolute average dry gas meter temperature, °Rr.
Prar = Barometric pressure at sampling site, (in. Hg). '
dH = Av pressure differential across the oriface meter, (in.HZO).
13.6 = Specific gravity of mercury. i
60 = Conversion seconds to minutes.
o = Total sampling time, minutes. .
Vs = Stack gas velocity, ft./sec.
P = Absolute stack gas pressure, in. Hg.
An = Cross sectional area of nozzle, ftz. l
Run 1: ll
(0.002669)( 259 ) + —2=02 |30.16 + —322 '
I =(00)( 703 ) 66 ( 75.0 ) ( 72.62 ) ( 30.16 ) ( .oo0218 ) |  104-0% .
Run 2: I'
(0.002669)( 195 ) + ——4-2% 30.16 + —:89
I =(100)C 703 ) §5( 0.0 ) ( 61.08 ) ( 30.16 ) ( .000218 3 |- °6-2% '
Run 3: ||
(0.002669)( 376 ) + ____sgéggo 30.14 + —47 '
I = 100 - =
(190)( 704 )\ 8§59 ( 90.0 ) ( 59.23 ) ( 30.14 ) ( .000341 ) 92.1% l

Format: iR3
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Vil. CALCULATIONS

C. PARTICULATE & CONDENSIBLE PM

l
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10,
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.
24.
25.

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

-

SUMMARY OF TEST

8-16-91
RUN #1
SAMPLING TRAIN DATA
start 09:46
finish 10:54
Sampling time, minutes o 60.0
Sampling nozzle diameter, in. D, .2500
Sampling nozzle cross-sect. area, ft2 An .000341
Isokinetic variation I 96.3
Sample gas volume - meter cond., cf. Va 42.636
. Average meter temperature, °r Tm 564
. Avg. oriface pressure drop, in. H20 dH 1.57
Total particulate collected, mg. Mn 30.90
VELOCITY TRAVERSE DATA
Stack area, ft? A 11.23
Absolute stack gas pressure, in. Hg. P 30.14
Barometric pressure, in. Hg. Pbar 30.14
Avg. absolute stack temperature, r® TS 712
Average -\/vel. head, ( Cp= .84) -\/dP" 0.87
Average stack gas velocity, ft./sec. Vs 58.80
STACK MOISTURE CONTENT
Total water collected by train, ml. Vic 254.00
Moisture in stack gas, % Bus 23.10
EMISSIONS DATA
Stack gas flow rate, dscf/hr.(000's) Qsd 1365
Stack gas flow rate, cfm acfm 39619
Particulate concentration, gr/dsct Cs 0.0119
Particulate concentration, lb/hr E 2.32
Particulate concentration, lb/mBtu E' 0.00000
ORSAT DATA
Percent CO2 by volume CO2 5.10
Percent 0, by volume 0, 11.50
Percent CO by volume co .00
Percent N2 by volume N2 83.40

8-16-~-91
RUN #2

11:31
12:59
60.0
.2500
.000341
100.0
47.445
577
1.87
59.70

11.23
30.14
30.14
720
0.98
67.44

375.00
28.82

‘1433
45441
0.0211
4.32
0.00000

5.10
10.90
.00
84.00

Format:

DATA

8-16-91
RUN #3

13:38
14:44
60.0
.2500
.000341
92.7
39.260
574
1.78
32.10

11.23
30.14
30.14
694
0.94
64.50

426.00
35.61

1286
43460
0.0137
2.52
0.00000

4.40
12.70
.00
82.90

summryR3




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

Va(std)™
Where:
Vm(std)
v
m
Pbar
Pstd
T
m
Tstd
dH
Y
13.6
RUN i
Vm(std)
RUN 2:
vm(std)
RUN 3:
Vm(std)

P dH P dH
Tistay|| P3T * 13.% og bar + 735
v = 17.64 = Y V
m T p in.Hg m T
m (std) m

I

Dry Gas Volume

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 ( 52BOR).

Average pressure drop across oriface meter, in. H,O.

2
Dry gas meter calibration factor.
Inches water per inches Hg.
1.57
(30.14) + 156
(17.64)( .990)( 42.636) = 39.942 dscf
564
1.87
(30.14) + 13.6
(17.64)( .990)( 47.445) = 43.478 dscf
577
1.78
(30.14) + 13.6
(17.64)( .990)( 39.260) = 36.157 dscf
574

Format: dgmR3
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APAC OF TENN - FOR NAPA
PARTICULATE (PM)/CONDENSIBLE PART (CPM)
Total Contaminants by Weight: GRAIN LOADING

Particulate concentration Cq gr./dscft.

Where:
C 1

S
M

n
Vm(std)
Run 1
Run 2
Run 3

= gar
s 0.0154 ng

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

Total amount of particulate matter collected, mg.

Dry gas volume through meter at

cu. ft.

ar
0.0154 ng

—30.90

gar
0.0154 ng

59.70

gar
0.0154 ng

32.10

39.942

43.478

36.157

standard conditions,

I

0.0119 gr./dscf.

0.0211 gr./dscf.

0.0137 gr./dsct.

Format:

CSR3




APAC OF TENN

- FOR NAPA

PARTICULATE (PM)/CONDENSIBLE PART (CPM)
Total Contaminants by Weight: GRAIN LOADING

Particulate concentration Cs gr./dscft.

Where:
Cs
M
n
vm(std)
Run 1
Run 2
Run 3

0.0154 9E
mg

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

Total amount of particulate matter collected, mg.

Dry gas volume through meter at

cu. ft.
2.0154 f{% ﬁ%—__
__3.0154 = ﬁ:
-3.0154 ﬁé “‘3%%?%%:::

standard conditions,

it

0.0048 gr./dsct.

0.0094 gr./dsct.

0.0050 gr./dsct.

Format:

csR3




T

APAC

PARTICULATE (PM)/CONDENSIBLE PART (CPM)

Where:

$CO =
$0 =
$N =
$CO =

0.264

Run 1:
Md = 0.44¢(
Run 2

My = 0.44(

Run 3:

My = 0.44(

.Molecular-weight of CO

OF TENN - FOR NAPA

My = 0.44(%C0,) + 0.32(%0,) + 0.28(3CO + %N,)

Dry molecular weight,lb./1lb.-mole.

Percent carbon dioxide by volume (dry basis).
Percent oxygen by wvolume (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 N

5 OT CO, divided by 100..

Molecular weight of O, divided by 100.

2

2 divided by 100.

5.10%) + 0.32(11.50%) + 0.28( .00% + 83.40%) = 29.28
5.10%) + 0.32(10.90%) + 0.28( .00% + 84.00%) = 29.25
 4.40%) + 0.32(12.70%) + 0.28( .00% + 82.90%) = 29.21

Dry Molecular Weigﬁt

1b

lb-mole

ib

lb-mole

1b

lb-mole

Format: mdR3




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

wcstd

v =
wsgstd

Where:
0.04707
0.04715

v
wcstd
v

¥SGs¢q

Run 2:

Run 3:

$

f

u

i

It

Py ® Tistd) _

Ve - Yy M P =
W (std)

. R T(std) _

We - Wl M P B
W (std)

Conversion factor, ft.
Conversion factor, ft.
Volume of water vapor

Volume of water wvapor
conditions), ml.

Final volume of impinger contents less initial volume, ml.

3/ml.

3/g.

condensed

collected

Water Vapor Condensed

0.04707

0.04715

Final weight of silica gel less initial weight, g.

Density of water,

0.002201 1b/ml.

(standard conditions), scf.

in silica gel (standard

Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.—mole)(oR).

Molecular 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.

Ve (std) (0.04707)
Vusg(stay = (0-04715)
Ve (std) (0.04707)
Vusq(std) = (0-04715)
Vwc(stq) = (0.04707)
Vusg(stdy = (0-04715)

(  238.0)
( 16.0)
(  357.0)
( 18.0)
(  404.0)
( 22.0)

11.2
= 0.8

= 16.8
= 0.8

= 19.0

cu.ft

cu.ft

ft
.ft

cu.

.ft
cu.ft

cu

Format: wvaporR
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APAC OF TENN - FOR NAPA

PARTICULATE (PM)/CONDENSIBLE PART (CPM)

Moisture Content of Stack Gases

we wsg
_ std std
B = 7 T X 100

" + V
std Sgstd std

Where:
Bws = Proportion of water vapor, by volume, in the gas stream.
Vm = Dry gas volume measured by dry gas meter, (dcf).
Vwc = Volume of water vapor condensed corrected to standard
std conditions (scf).
Vs = Volume of water vapor collected in silica gel corrected to
9std standard conditions (scf).
Run 1:
_ 11.2 + 0.8 _
Bes = T11.2 + 0.8 + 39.942 X 100 = 23.10%
Run 2:
_ 16.8 + 0.8 N
Bes = T16.8 + 0.8 + 43.478 * 100 = 28.82%
Run 3:
_ 15.0 + 1.0 _
Bes = "19.0 + 1.0 + 36.157 X 100 = 35.61 %

Format: bwsR3




|

APAC OF TENN - FOR NAPA
PARTICULATE (PM)/CONDENSIBLE PART (CPM)
Molecular Weight of Stack Gases

+ 18 (B )

S

Where:
M, = Molecular weight of stack gas, wet basis, (lb./lb.-mole).
My = Molecular weight of stack gas, dry basis, (lb./lb.-mole).
Run 1

M, = 29.28 (1 - 23.10 ) + 18 ( 23.10 ) = 26.67 (lb./lb.-mole)
Run 2:

M, o= 29.25 (1 - 28B.82 ) + 18 ( 28.82 ) = 26.01 (lb./lb.-mole)
Run 3:

M_ = 29.21 (1 - 35.61 ) + 18 ( 35.61 ) = 25.22 (lb./lb.-mole)

Format: msR
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APAC OF TENN - FOR NAPA
PARTICULATE (PM)/CONDENSIBLE PART (CPM)
Stack Gas Velocity

: T
- _ s(avg.)
VS Kp Cp \\[ dp avg. _\\
. ] \y P_ M

s s
Where:
VS = Average velocity of gas stream in stack, ft./sec.
1
K, = 85.49 ft/sec |(g/g-mole)-(mm Hg) / (°K)( mm H,O /y
Cp = Pitot tube coefficient, (dimensionless).
dp = Velocity head of stack gas, 1in. H,0.
Pbar = Barometric pressure at measurement site, (in. Hg).
Pg = Stack static pressure, (in. Hg).
PS = BAbsolute stack gas pressure, (in. Hg) = Pbar+ Pg
Pstd = Standard absolute pressure, ( 29.92 in. Hg ).
tg = Stack temperature, (Of).
Ts = Absolute stack temperature, (OR). = 460 + ts'
M, = Molecular weight of stack gas, wet basis, (lb/lb-mole).
Run 1:
~ 712
V = (85.49) ( .8B4) ( 0.87) -\\ = 58.80 ft/sec.
V| (30.14)(26.67)
Run 2:
‘ 720
V = (B5.49) ( .84) ( 0.98) —\\ = 67.44 ft./sec.
N[ (30.14)(26.01)
Run 3:
694
vV = = 64.50 ft/sec.

(85.49) ( .84) ( 0.94) '\\\ (30.14)(25.22)

Format: wvsR3




APAC OF TENN - FOR NAPA
PARTICULATE (PM)/CONDENSIBLE PART (CPM) '
Stack Gas Flow Rate
- : : .
std s
Q = 3600 l1 - B v, A
sd L wc_ s Tstk Pstd .
Where: l
Qeq = Dry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr).
A = Cross sectional area of stack, (ft.z). .
3600 = Conversion féctor, (sec./hr.).
t, = Stack temperature, (Of). l
T, = Absolute stack temperature, (°R). l
Tord = Standard absolute temperature, (528°R).
Ppar = Barometric pressure at measurement site, (in.Hg.)}. l
Pg = Stack static pressure, (in.Hg.). I
PS = MAbsolute stack gas pressure, (in.Hg.); = Pbar + Pg
Poig = Standard absolute pressure, (29.92 in.Hg.). l
Run 1 ll
- a 528 30.14 |_ dscf
Q,4=3600(1 .2310 )( 58.80)( 11.23) 712 59.92 |= 1365593.7 hr l
Run 2:
- _ 528 30.14 | _ dscf
Q. 4=3600(1 -2882 ) ( 67.44)( 11.23)| —5¢ S92 |= 1433642.6 = - l
Run 3: Il
= 528 30.14 dscf .
=360 - . . =
Qsd 01 3561 )( 64.50)( 11.23) 694 29.92 1286816.2 = -

Format: gR3




APAC OF TENN - FOR NAPA
PARTICULATE (PM) /CONDENSIBLE PART (CPM)
Emissions Rate from Stack

( CJ)y ( Q.4)
E = s sd = 1b. / hr.
7000 gr./1lb.
Where:
E = Emissions rate, lb/hr.
C, = Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, gr/dscf.
Qg = Dry volumetric stack gas flow rate corrected to
standard conditions, dscf/hr.
Run 1l:
{ 0.0119) ( 1365593.7)
E = ‘ = 2.32 1lb. / hr.
7000
Run 23
( 0.0211) ( 1433642.6)
E = ' = 4.32 1lb. / hr.
7000
Run 3:
( 0.0137) ( 1286816.2)
E = - = " 2.52 1lb. [/ hr.

7000

Format: eR3




APAC OF TENN -~ FOR NAPA

PARTICULATE (PM)/CONDENSIBLE PART (CPM)

Where:

Qsd -

Run 1:

Run 23

Run 3:

( Cg)

( Qsd)

7000

Emissions rate,

gr./1lb.

1b/hr.

l1b. / hr.

Emissions Rate from Stack

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

Dry volumetric stack gas flow rate corrected to

standard conditions, dscf/hr.

( 0.0048)

( 1365593.7)

( 0.0094)

7000

( 1433642.6)

( 0.0050)

7000

( 1286816.2)

7000

0.94 1b. / hr.
1.93 1b. / hr.
0.92 1b. / hr.

Format:

eR3




APAC OF TENN - FOR NAPA

PARTICULATE (PM)/CONDENSIBLE PART (CPM) Isokinetic Variation

-

L - 100 T 0.002669 V., + Vo, / T (Ppar ¥ dH / 13.6)
- S 60 & v P A
| . s s n
Where:
I = Percent isokinetic sampling.
100 = Conversion to percent.
TS = Absolute average stack gas temperature, °R.
0.002669 = Conversion factor, Hg - ft3/ml - °gr.
Vic = Ttl vol of liquid collected in impingers and silica gel, ml.
Tm = Absolute average dry gas meter temperature, °R.
Pbar = Barometric pressure at sampling site, (in. Hg).
dK = Av pressure differential across the oriface meter, (in.HZO).
13.6 = Specific gravity of mercury.
60 = Conversion seconds to minutes.
=] = Total sampling time, minutes.
Vs = Stack gas velocity, ft./sec.
Ps = Absolute stack gas pressure, in. Hg.
A = Cross sectiohal area of nozzle, ftz.
Run 1:
. 42.636 [, 1.57 |
{(0.002669)( 254 )y + 564 iﬂi.l4 + 13.6 |
I =(100)( 712 )| $57( 60.0 ) ( 58.80 ) { 30.14 ) ( .o000341 ) |- °96-3%
Run 2:
, 47.445 [, 1.87 ]
(0.002663) (" 375 ) + —e9q _32.14 + 13.5 |
I =(100)( 720 )| g5 ( 60.0 ) ( 67.44 ) ( 30.14 ) ( .000341 ) |- 100.0%
Run 3:
) 39.260 [L, 1.9877 |
(0.002669)( 426 ) + 574 :i2.14 + 13.6
I = (100)( 694 )| G5 60.0 ) ( 64.50 ) ( 30.14 ) ( .000341 ) |~ 92-7%

Format: iR3




Vil. CALCULATIONS

D. GASEOUS POLLUTANTS




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

THC GASEQUS CONCENTRATION CORRECTION
TO CALIBRATION GASES

— C
- -C —ma
CGAS (C O) [Cm"co}

Where: Ceaas = Effluent gas concentration, dry basis, ppm.
C = Average gas concentration indicated by gas analyzer.
C, = Average of initial and final system calibration bias check for
zero gas.
Cna = Actual concentration of upscale calibration gas.
C, = Average of initial and final system calibration bias check for
upscale gas.
Rurn #1:
508.0
Cgas - (3140 - (-0.85 - 316.2 ppm
axs - | (-0.85)) [506-0 ° (*_0.85)} bp
Run #2
509.0
Cpans ~ (3242 - (-0.35 . - 3254 ppm
s - (3242 - (-035)) | g 20| P
Run #3
509.0
Caas - (2615 - (+0.45 - 263.1 ppm
aas = { (+0.45)) {507.3 - (+o.45)] PP
Run #4
508.0
Cque - (4025 - (+0.40 : - 404.2 ppm
aas ~ ( (+0.40)) [506_7 - (+0‘40)] PP




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

SO, GASEOUS CONCENTRATION CORRECTION
TO CALIBRATION GASES

- C
Cos - (3 -0,) |5

Where: Caas = Effluent gas concentration, dry basis, ppm.
C = Average gas concentration indicated by gas analyzer.
C, = Average of initial and final system calibration bias check for
zero gas.
Cra = Actual concentration of upscale calibration gas.
Ch = Average of initial and final system calibration bias check for
upscale gas.
Run #1:
53.1
Ceps = (41 -00) | —————| - 8.9 ppm
cas = ( ) [55.35 ~ O.D] pp
Run #2
53.1
Cgaas = (6.3 - (-0.1 - 5.2 ppm
ass = | (-0.) [55.2 - (-0.1) P
Run #3
53.1 '
Caas - (3.8 - (-0.35 3.8 ppm
ass = ( (-0.35)) [55'15 ~(-035) pp
Run #4 -
53.1
Coas ~ (6.6 - (-041 - 6.5 ppm
as = ( (-0.1)) [54.35 = (_0_1)] pp

@ e e, e, ettt ettt ettt e e e



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

- TOTAL SO, EMISSIONS: POUNDS PER HOUR

E - (259x1079) (M,) (ppmy) (Qy)

Where: E = Sulfur dioxide emissions rate, lbs/hr.
2.59 x 10% = Conversion factor, Ibs/dscf.
My = Dry molecular weight.

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

ppmy = Parts per million, dry basis.
Run #1:

E - (259x10°9) (64.07) (3.9) (1,488,889.4) - 0.96 I:_:
Run #2:

E - (2.58x10°9) (64.07) (5.2) (1,488,889.4) - 1.28 i;’—f
Run 3:

E - (2.59x10°9) (64.07) (3.8) (1,512,533.1) - 0.95 “lrt’:'f"
Run 4:

E - (2.59x10°9) (64.07) (6.5) (1,581,527.4) - 1.71 '—:rﬁ




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

CO GASEQUS CONCENTRATION CORRECTION
TO CALIBRATION GASES

— C
C -{C-~C —ma
ass = ( o)[cm_co}

Where: Cans = Effluent gas concentration, dry basis, ppm.
C = Average gas concentration indicated by gas analyzer. '
C, = Average of initial and final system calibration bias check for l
zero gas.
Cha = Actual concentration of upscale calibration gas. '
Cn = Average of initial and final system calibration bias check for
upscale gas. l
Run #1:
598.0 l
Ceas - (643.6 - (-0.25 - 630.3 ppm
ass ~ | (-0:25)) [610.6 _ (-0.25)] PP "
Run #2 '
598.0
Cans - (1,000 - (+0.2 = >1,000
aas = (+02)) [609.05 Z (+o.2)] PPM |
Run #3 l
: 598.0 '
Cgas - (1,000 - (-0.15 - >1,000 ppm
ans - | (-0.15)) [ Ry 5)} op "
Run #4 I
598.0
Ceas - (516.9 - (-0.05 - - 508.7 ppm
as - { ( 2 [607.6 - (-0.05)] PP '




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

TOTAL CARBON MONOXIDE EMISSIONS: POUNDS PER HOUR

E - (259x10°9) (M,) (PPmy) (Qy)

Where: E = Carbon Monoxide emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight.

Qyq = Dry volumetric stack gas flow rate corrected to std.
conditions, dsci/hr.

ppmy = Parts per million, dry basis.
Run #1:
E - (2.59x10°9) (28.01) (630.3) (1,488,889.4) - 68.08 '::1’_?

Run #2:

E - (2.59x10°9) (28.01) (>1,000) (1,488,889.4) - >108.01 %S-
Run 3:

E - (2.59x10°9) (28.01) (>1,000) (1,512,533.1) - >109.73 ";_f
Run 4:

E - (2.59x10-9) (28.01) (508.7) (1,581,527.4) - 58.36 125

hr




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

NO, GASEQUS CONCENTRATION CORRECTION
TO CALIBRATION GASES

— C
C ~-{C -C —__ma
ons - (3 -0,) [ om|

Where: Caas = Effluent gas concentration, dry basis, ppm.
C = Average gas concentration indicated by gas analyzer.
C, = Average of initial and final system calibration bias check for
zero gas.
Cra = Actual concentration of upscale calibration gas.
C, = Average of initial and final system calibration bias check for
upscale gas.
Run #1:
551.0
Caas - (295 - 0.15 - 29.7 ppm
ans = ) [54455 - 0.15] PP
Run #2
551.0
Cans - (28.2 - 0.40 - 28.2 ppm
oas = { ) {544.25 - o.4o] PP
Run #3
551.0
Caas - (29.6 - 0.65 - - 29.3ppm
ass ™ | ) |'5a285 - 0.65} PP
Run #4 -
551.0
Caas - (248 - 0.15 - 24.9 ppm
ass = | ) [545.0 - 0.15} PP

s



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

" TOTAL NO, EMISSIONS: POUNDS PER HOUR

E - (259x10°9) (M,) (ppm,) (Q,,)

Where: E = Nitrogen oxide emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight.

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

ppmy = Parts per million, dry basis.
Run #1:

E - (2.59x10°9) (46.01) (29.7) (1,488,889.4) - 5.27 ':—f
Run #2:

E - (2.59x10°9) (46.01) (28.2) (1,488,889.4) - 5,00 i’_f
Run 3:

E - (2.59x10°9) (46.01) (29.3) (1,512,533.1) - 5.28 '—I‘:-f-
Run 4:

E - (2.59x10°9) (46.01) (24.9) (1,581,527.4) - 4.69 “r:_f




NAME: APAC OF TENNESSEE (NAPA)

DATE: AUGUST 9 & 10, 1881

LOCATION: MEMPHIS, TENNESSEE

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

Where:

Run #1:

Run #2;

Run #3:

Run #4:

100
my - ppm,, | ———
ppmy = Parts per million, dry basis.
ppm,, = Parts per million, wet basis (as measured by the instrument).
B,s = Proportion of water vapor, by volume, in the gas stream.
100
THC - (316.2) | ————— | -~ 429.9 ppm
(316.2 (100—26.45) PPy
100
THC - (3254 — |- 4424
( ) ( 100—26.45) PPmM,
100
THC - ( 263.1 _ |- .
( ) [ 100 - 26.62 ) 356.5 ppm,
) 100
THC - ('404.2 — |- .
( ) ( 100 - 28.40 ) °64.5 ppm

|



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

TOTAL HYDROCARBON EMISSIONS: POUNDS PER HOUR

E - (259x10°9) (M) (PPmy) (Qy)

Where: E = Total Hydrocarbon emissions rate, Ibs/hr.
2.59 x 10° = Conversion factor, Ibs/dscf.
My = Dry molecular weight.

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

ppmy = Parts per million, dry basis.
Run #1:
E - (259x10°8) (16.04) (429.9) (1,488,889.4) - 26.59 %?— as methane
Run #2:
Ibs

E - (259x10°9) (16.04) (442.4) (1,488,889.4) - 27.36 > as methane

Run 3:

E - (2.59x10°9) (16.04) (358.5) (1,512,533.1) - 22.53 ':—rs as methane

Run 4:

E - (2.59x10°9) (16.04) (564.5) (1,581,527.4) - 37.09 “;—f as methane




VIIl. FIELD DATA

A. INSTRUMENTAL




AFAC — MEMFHIS, TN.
FUN # 1 DATA LISTING
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AFAC - MEMFHIS, TN.

FUN # 1 DATA LISTING

i
S I .

FAMCON ENVIRONMEMTAL LOCATION: AFAC - MEMFHIS, TN.

Hoe
-
1}
L1
=
.
-
-
-
an
s
-
-
.
.
"
v
-
.

NG
CHAN UNITS ppm pRim yA pRM % ppm
FULL SCALE 10000 1000 20,0 1000,0 25,0 Z25C

ZERO OFFSET Q.0 0.0 0.0 0.0 0.0 0 (I
START / CHANNEL Q1 02 Q% 04 i) Chy !
02/09/91 11:35 267.5 2.8 9.2 TIB.O 11,2 =1 l
0z3/0%9/91 11: 76 262.5 .6 5.2 &30, T 11.4 1 i
08/09/21 11:27  272.%5 2.5 5.2 &OE,. 0 11.5 3
ag/09/91  11:28 280.5 R S.2 6463.5 11.4 i ;
0a/09/21 11:39 273.9 2.7 5.2 &£11.0 11.4 a1 I
QB/09/91 11:40 275,35 Z.6 5.1 S77.0 i1.5 31
G3/09/71 11:41 275.5 .7 =.1 SRT.0 11.5 S1
Qz/0%/91 11:42 278.5 2.7 =.1 &0%7.5 11.5 =1 l
G3/02/791 11:42 2927.5 F.5 o.1 623,00 11.5 ot /
08/Q9 /%1 11:44 302.5 .8 5.2 754,0 11.4 a1
03/09/71 11:45 296.5 Sa7 DL 2 F71.0 11.4 KA '
QB3/09/91 113146 3FI04.0 4.0 5.2 748.0 11.3 0 '
Qa/09/91 11:47 284.3 .9 0.2 70T 11.4 20
OB/ /21 ii:48 Z87.0 2.7 5.t 22.5 11.5 el

‘0771 11i:42 2B4.0 A 5.1 6lbo. 0 11.5 1 If
- VAR L-FarS] 11:30 278.0 3.7 .1 62600 11.5 Zi '
GCE/CR/91 11:51 2%1.5 I.b .1 A08.5 11.5 21 ;
oza/09/%1 11:52 2Z85.% .8 <. 0 &EZ7.5 11.5 30 '
cg8/09/291 11253 Z4&6.0 .2 4.8 SS0.0 12.0 30

a

g
[
I
0

fverages: 14,0 L4308 11.8 29.3



AFAC - MEMFHIS, TM.

RUN # 2 DATA LISTING

15, .
CHAN NAME HC sSG% coz £o 2 PO

CHAN UNITS poim PRM b ppm A oM

l MAaME 3 RAMCON ENVIRONMENTAL LDC(—‘eTIDN AFAC -~ MEMFH
iFULL SCALE 1000, 0 100.0 20,0 10000 7= .0 250

ZERC OFFSET 0.0 0.0 OO 0.0 Q.0 O
START / CHANNEL Ot Qz 03 04 05 Q4
pTizsIriTyzrrTrrIolarrrtosrGisiIsairsriiooiieaaosona PRI IR
O/09/91  1Z:14 40Q2.0 32, . B4z.3 O 27
O5/0%/91  12:15 IZ848.5 14. gOz. 2 . =

— A bk b =t i amm
= = e b g s
.

& S0t -
o 5.2 =

08/09/91 12:16 392.5 7.6 5.1 819.5 1 =7
lUB/’“-r/‘?l 12:17 355.5 8.1 5.1 848.0 .3 25
0g/09/91  12:18 32I.S 8.3 5.2 BI8.0 .3 28
OB/0F/F1 12119 IR1.5 7.7 S.1 B74.5 .4 27
lne/u?/m 12:20  296.0 &. 3 5.1 B848.5 11.4 =g
08/0%/91 12:21 3I02.5 5.9 5.1 834.5 11.4 28

L 0B/0%/91 12:22  I12.0 S.& 5.1 807.0 11.4 -
08/09/91 12:23  T10.0 5.0 5.2 824.0 11.4 z
Iz.omwm 12174 289.5 4.7 5.2 916.0 11.4 2
08/09/91 12:2% Q2.5 4.7 S.Z  847.0 11.4 2
QAZ/09/91  12:26  I04.0 4.4 5.2 895.0 11.4 2
'UD/“ /91 12:27 289.5 4,7 5.7 §45.5 11.4 2
08/09/91 12:28 15,0 3.5 5.2 971.0 11.3 28

ue/nq/91 12:29 307.5 4.5 5.2  955.5 11.3 2
i 163 12:70 T10.0 4.3 5.2  93I7.5 11.3 25
. --,uQ/91 12:31  F12.5 4,4 5.2  B646.5 11.3 2
02/05/91 12:32 I1S 4.7 5.2 G10.5 11.4 =9
08/09/91 12137 IFS.0 4.1 5.1 793.0 11.2 2
l-C)S/CJ?/’?l 12:34 3463, 4.3 S.0  &69.0 11.6 27
0B/09/91  1ziIS  421.S 5.1 S. 0 73,5 11.6 =7
OB/0S/51  12:356  429.0 5.5 S.1 955.0 11.4 27
Itl'-'w‘/ncr"’?l 12:37  597.5 S. 4 5.0 917.0 11.4 27
OR/09/91 12:38 377.5 S.1 5.0 8S2.0 11.5 25
OR/09/91 12:39 IB6.S 5.1 5.0 §22.0 11.5 28
IOB;’OG‘/‘?i 12: 40  T&6B.5 5.1 5,1 102I.5 11.4 28
'08/09/91  12:41  3SB.0 4.9 5.2 1023.5 11.3 27
08/0%/91 12:42 I28.5 4.3 .2 1023.5 11.1 2
108/09/91  12:4%  I26.5 4.4 5.2 1023.5 11.1 el
Ix::B/::a-;-/-?i 12:44  3I00.5 4.0 5.1 1023.5 11.2 2
O8/0%/921  12:4%5 328.5 4.1 5.2 10ZI.o 11.2 =8
08/09/91 12:4&6 TA41. 4.6 S.3 1023.5 11.0 3
1'@3;@9/91 2:47 ?:S.U 4.8 5.3 1027.5 10.9 27
02/09/51 12:48 3I29.5 4.5 5.3 1027.5 10.3 27
OR/09/91  12:4%9 25,0 4.3 S.4 1023.9 10.8 28

| "08/0‘-?/?1 12:50 T15.0 4.4 S.4 1023.5 10.8 2
02/09/91 12:5 J09.0 3.7 5.2 10Z23.5 iag.8 28

G8/09/91  12:52 297.0 4.2 5.3 10%3.5 10.9 2
08/09/91 12:53  279.5 4.1 5.7 1023.5 11.0 29
43/09/91 12:584 I19.S 4,0 5,3 1023.5 11.0 29

'
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AFAC — MEMFHIS, THN.

FUN # Z DATA LISTING

NAME: RAMCON ENVIRONMENTAL LOCATION: AFAC - MEMFHIS, TN.

CHAN NAME HC 50% coz Co oz MO

CHAN UNITS pom ppm A ppm % uYulyy]

FULL SCALE 1000.0 100.0 2000 1000.0 23.90 230

ZERO OFFSET 0.G 0,0 0.0 0.0 0.0 0

START / CHANKMEL 01 Oz 0= 04 0s Gé

0a/0%/71 23152 IIT.L0 4.7 5.4 10Z3.5 10.8 28 '

GR/07/71 12:36  IZ21.0 4.4 S.4 1023.5 1.8 28 '

O8/0F/%1 12:57  FZEL0 4.3 S.4  102E.5 10.8 P '

0B/09/91 1233 I15.5 4.3 5.2 102E.S 11.0 27 ,

ag/0%/91  12:59 IZ22.0 4.2 S.4 1G2E.5 10,8 28 I

0a/09/91 0 1Z:00 298.3 4.2 5.4 102Z.5 10.7 28 ‘

a8/02/71 17101 Z08.95 4,0 5.4 1023.5 10.7 28 _

08/0%/71 F:02 299.0 3.8 S.3 0 103305 10.8 =8 !

08/09/71 J103 0 2940.5 3.7 5.3 10235 10,9 e ls

03/09/21  1Z3:04  Z84,0 F.6 S.3 102E.5 11.4 0

08 0F/FL 130T 275.0 .4 S.2 10Z3.5 11.1 30 .

oR09/91 3:06 30200 Z.b 3.3 10Z3.5 11.0 29 I

0g8/09/591  13:07 292,35 I.3 .3 10Z2E.5 i1.90 29 '

08/09/91  12:08  287.0 I.b S.2  1027.8 11.0 29 ,
AO07/91  13:09 307.5 .9 S.2 102Z.% 11.1 29 '/

LS/09/91 0 121160 31000 3.8 5.2 102305 11.1 29

GE/0%/%71 0 13:11 T0A.3 F.7 S.2 102305 i1.2 2%

OR/0F/91 1312 I00,0 .8 L2 102E.S 11.1 9

os/o%s/71 1313 2BS.0 I.56 5.3 I1GRI.S 11.1 0 lf

Q5/09/91  13:13 274.35 Z.5 5.3 10ZE.5 10.9 0

AVERAGES: 24,2 S.= 5.2 1000 11.1 28. = l

Er IEE e
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AFAC - MEMFHIS, TN.

RUN # F DATA LISTING

'l?. ......
 CHAN NAME HC 502

o Is
LI 4
« M
q
e
=
0
[
=
m
2
<
—
Al
g
=
4
m
=
—
i)
r~
=
-
O
w I
v —
—t
)}
By Z

CHAN UNITS ppm ppm A ppm 7
FULL SCALE 1000, O 100.0 2O.0 1000.0 750 750
ZERQC OFFSET Q.0 Q.0 0,0 .0 0.0 Iy}
START / CHANNEL Ol O Oz 14 a5 Oh4

S e st s uwauoem owoemosomsesmosmEEEE v m ws s Eorsaaamazamuesssasss f s msssasaau .
0g8/09/91  14:30  IT10.5 4.7 5.1 10225 10.9 0
Gg8/0%/921 14:71 0 314.5 4.8 D1 102Z.5 10.9 Z0
AB/09/91 14232 295.85 4.8 S.1  102F.5 10.9 0
O5/0%/91 14:37 292.0 4.7 5.1 102Z.9 10.9 IO

- 08/0%/51  14:34  Z04.0 4.= .1 10Z23.9 10.9 0
02/09/%1 0 14:35 0 ZI0L1.D 4.5 S.2  102Z.85 10,2 30

l 08/09/91 14:346  I00.0 4.5 5.2 1023.5 10.8 Z0
Gg/Og/91l 14:37 261.5 4.4 4.9 102Z.5 1.1 25
. 03/0a5/91 14:38 28B.5 4.4 5.2 10ZZ.S 11.60 0
;08/0?/91 14: 39 293.0 4.6 S.1 1022.5 10.8 2z
02/09/71 14:40 292.5 4.7 S.1 102Z.8 10.9 2
G8/G%/91  14:41 3I0Z2.5 4.4 S.1 102E.T 10,9 30
08/09/21 14:42 299.0 4.5 S.1 1023.5 10.9 0

WOB/09/71 14:47 299.Q 4.4 S.1  1023.5 10.9 0
ag/02/791 14:44  290.0 4,73 S.1 1023.5 10,92 =1
ORI0F/21 14:45 227.0 4,2 S.1 0 102305 10.9 20

!l 097921 13:486 290.0 3.2 S.2  1023.5 10.8 RAY

TOg9/09/91 14:47  272.5 4.7 5.1 10G23.S 10.7 I0
as/09/91 14:48 2 282.5 4.1 5.1 102Z.95 10.9 0
It)e/f::%"‘-.‘r'l 14:49 ZBS.0 4.0 5.1 10235 10.7 30
NE/0?/71 14:50 275.8 4.0 S.2 102T.9 10.3 =29
og/09/71 14:31 280.5 4.2 5.1 10ZZ.5 10.8 =9
CR/0G/9 13:S2 288.0 4.= 5.2 1023.S5 10.9 0
IOBXD?!”M 14:S% 2RBE.S 4.3 5.1 10ZT.%5 10.8 29
TOR/09/91 14:54 27,5 4.0 S5.1 10238 10.9 IO
aa OB/0%/91 14155 3J12.0 4.3 .2 1023.5 10.8 30
lﬂal&:}?/‘?l 13:546 3J03.S5 4.5 .2 10ZE.5 10,7 20
O8/0%/91  134:57 Z294.0 4.2 9.2 102705 10,7 RS
_GB/0%/71  14:38 Z2%94.0 4.2 5.2 102Z.5 16.7 1
QBR/OS/91  14:59% 2546.0 4.5 T.2 0 102E.5 10.8 =1
OR/09/21  15:00 297.5 4.3 .2 102Z.5 10.8 Z1
QR/OZ/921  15:01 Z220.5 4,2 S.2  10Z3T.S 10.8 20
o8/0% /71 15:02 Z8B.0 4.0 5.2 102F.TS 10.7 0

l QR/09/91 15:0Z2 ZET.0 4,2 5.2 102%.S 10.7 30
aB/09/91 15:04 Z31.5 4.0 5.2 102=Z.5 10.7 20
0B/09/51  15:05  291.0 4.1 5.2 1023.5 10.7 =1

| lOS/D'—?;’?l 15:06 29300 4.3 S.2 102Z7.5 1.7 0
08/0%9/91  15:07  242.0 4.0 5.2 1023.9 10.8 21
Qg/0%/91 15:08 211,93 3.2 5.2 1023.95 10.8 32
CR/09/21 15:09 201.5 Z.1 5.2 102E.85 i0.9 Iz
ag/09/21  15:10 218.0 T.2 5.3 1023.5 10.3 Iz

l‘
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Y
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AFAC — MEMPHIS, TN.

»
~

RUN # = DATA LISTING

NAME: RAMCON ENVIRONMENTAL  LOCATION: AFAC — MEMFHIS, THN. l
CHAN NAME HE S0z coz co oz NG
CHAN UNITS ppm opm % ppm A

13
e -
-

FULL SCALE 1G00.0 100.0 ZO.0 0 10000 Z23.0 <ol
IR OFFSET 0.0 Q.0 .0 .0 0.

~
s

)

START /7 CHANNEL 01 8 04 O 04 II
Og/o7/91 1S5:11 217.% . . 1022.3 10.7 It

1023.5 10,5 2
10232, 10.7 2
1023, 10.7 52

10,7 31
10.8 =t
10.7 a1
10.8 0
10.8 =1
10.8 20
10.7 =1
10,7 =1

i0.7 1
1023, 10,7 =1

S
5
5
5
5
5
S
5
S
5
5
5
1023.5 1.7 =1
S
]
5
S
=
=
S
5
5
S
S
=
=
=

0g/09/91 15:12 208.5
O5/09/921 15:13  205.0
0gx8/07/71  18:14 I2X.E
Q8/09/91 15:15 Z1%.5
08/09/91 iS:16 229.0
agr/0?/91 15:17 238.0
0B8/09/91 1%:18 234.0
QB/09/91 18:1%9 228.0
0a/09/91 15:20 2734.0
G8/0%/21 o: 2 2ET2.8 S0
na/09/71 19:22 2I7Z.0 s.4
Q8/0%/91% S22 230.0 A |
08/09/91 S5:2 229.0 A
O8/09/91 15:25 231.%

o s b B YRR R RY R G K B R ke o e BRG] e G R G A e e el e ) A B B G ed fd o) S G (e e )

Ol ool R T2 I IO I O Bl

1027

1023,
1023,
1023,
1027,
1023,
1023,
1027,

1GR3

e

. - = .
n . ] .

oA G Gl G G G G G i v

= ~

I

Oe/09/91 1522 225.0 . 0 . 1027, 10.7 Z1 lr
0e/91 15:27  230.5 -1 . 1023, 10.7 =1 \

0a/0%/921 15:28 228.0 L0 . 1023, 1,7 a1 '

QB/092/91 15:2% 235.9% . . 1023, 10.7 0

QB/OR/%L 15130 236.0 . 1023, 10.7 Z0

0Z/09/%1 15:31 241.%5 . . 1023, 10,7 30

OB/09/91 15:32 Z2EZ9.0

OR/QF/FL LT 3E 23605
G8/0%9/91 153:34 0 23%9.d

L0273,
1025,

1023,

10,7 I0
10,7 =0

10.8 20

% T Y 0 B O I A IR S Y |

- = =

0s8/09/71 S35 245.0 . . 1423, 10.9 )
0g/so?/91 15: 36 Z257.0 . . 1G23, 10.2 =9
0g/0%/F1 15X Z59.5 . . 1023, 1.9 29
og/07/91 15:38  253E.8 . . 102, 10.8 27

0a/0%9/91 12: = 237,959 .0 . 1023, 5 10.7 27 -
O3/02/91  15:40 230,08 . . 10275 10.7 =9 l
0g/0e/91  1S:41 Z31.5 2 . 1022.5 10.46 2
0B/0F/91  15:42 22465 ) N 10235 10,46 =29

AB/02/91 15:4Z2 221.0 1023, 5 10,4 g

=t

U aaaaaaa @O ooooloonc)enono oo

P REA A S 7% B O I O T P T P T (Y Y 4 O B 0 I 8

08/09/91 159:44 222.0 L0 . 1023.5 10,7 0
0g8/09/%91 1545 228.0 .7 . 10235 10,7 29
08/09/91  15:44 2E2.0 . - 1QZ3.5 10.7 z29
08/09/91 153147 232.0 .2 . 1022.95 10.7 2
08/09/91  15:48 2Z7.0 .0 . 1023, 5 10.7 29
08/0%/91 15:48% 231.5 . . 1023.3 10.8 R
Q8/0%/21  15:50 244.5 .0 . 1023.5 i0.3 29
O8/09/91  19:5 248.5 3 . 10225 10.7 28

|



. AFAC — MEMFHIS, THN.
FUN # 3 DATA LISTING
I\ NAME:  FRAMCON ENVIRONMENTAL LOCATION: AFAC — MEMFHIS, TN.
.. CHAN Namg HC s02 coz co az NOx
I CHAN UNITS ppm ppm % ppm % ppm
'FULL SCALE 1000.0 100.0 20,0 1000.0 25.0 250
ZERD OFFSET O.0 QL0 0,0 Q.0 0.0 Q
l‘ START / CHANNEL Ot 02 03 G4 a5 GOb
0B/09/91 S:92 276.95 .3 5.1 1023.5 10.8 =8
- 08/09/91 15:5% T31.0 z.7 2.0 102Z7.9 10,9 22
', 0ga/02/91 15:5 I55.0 4.3 SJ.0  102E.5 10.% 2
W 0g8/09/91 5:85 297.0 4.2 S.0 0 102305 1.8 28
L08s09/91  18%:56 294.95 .8 I5.1 1023.5 10.8 29
I 08/0%/91  15:57 277.5 Z.6 S.1 102Z.3 1.3 25
. Q8/09/91  15:5 Z247.5 T.6 .1 1022.5 10.7 29
08/03/91  15:5%  2&6G.0 3.4 S.1  102E.5 10,9 0
ag/09/91  146:00 237,95 3.2 4.9 102Z.S5 11.0 Z0
l’ GB/OF/F1  16:01 2464.35 F.7 3.0 1023.5 11.1 29
SOB/0F/F1 0 16:02  Z4Z2.5 3.3 5.0 102E.5 11.0 22
QB/OF/91  14:03 250,00 3.4 S.0 1023.5 11.0 =8
l Q3/09/71 14:04 265.3 Z.3 9.0 102F.5 10,9 27
08/09/91  146:05 2462.5 3.3 S.0  1023.5 10.9 z
O08/09/91  16:046 262.0 3.5 9.0 10235 10.9 2
OR/QF/FL 1465107 25405 2.9 .0 1023Z.95 11.4 2B
!) FOF/P1L 15408 Z220.0 3.2 4.7 102Z.5 i1.3 25
08/0%/91  146:09 251.95 z.5 4.9 1023.%5 11.1 28
_ O8/0%/921 l&:i0 241,00 Z.3 4.9 1023.5 11.1 =8
'DB;’G?I‘;‘l 16:11 244,55 Z.4 4.9 1023.5 11.1 za
OB/OP/T 16:12 244.0Q .4 4.9 1023.5 ti.1 =8
. 08/0%/71 16117 Z85.5 z.4 4.9 1023.5 11.1 22
lcns/t)‘?/?l 16:t14 241.0 Z.4 4.4 1023.5 11.3 27
GB/09/71 16315 245.5 3.1 4.8 10Z3.5 11.8 28
©G3/09/%1 1é:186 277.5 Z.3 2.8 1G23.5 i1.5 G
08/09/91 16:17 279.3 Z.5 4.9 1023.5 11.2 28
IAZJB/O‘-?./?l 16218 287.0 .5 4.7 10232.5 11.1 27
G83/09/F1  14:12 279.95 .4 4.7 1023F.5 11.1 27
. 08/ 09/91  14:20  ZE1.G T.b 4.9 1023.5 11.1 28
GR/OP/FL 146:21  267.5 z.4 4.9 10Z3.5 11.0 28
Q2/709/71 16122 267.9 3.5 4.9 1023E.5 il.1 28
OR/09/71 16:23  263.0 T3 4.9 10Z2F.5 i1.2 2
AVERAGES: 261.92 3.6 .1 #1000 10,9 294

l‘J
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AFAC — MEMFHIS, TN.
RUMN # 4 DATA LISTING

NAME: FAMCON ENVIROMMEMTAL LOCATIGN: AFAC - MEMFHIS, Ti.

CHAN NaME HE S0z Coz Co = 0 s
CHAN UNITS ppm pPpm P ppm A ppm
FiLL SCALE 100G, 0 110G, O 20,0 1000, 0 5.0 250
ZEROD QOFFSET 0.0 0.0 0.0 0.0 0.0 G
STarT / CHANNEL 01 02 03 a4 05 04
0B/10/91  Q7:2%  2FE.5 4.1 z.4 726.5 i4.4 24
OB/10/91  Q7:22 E27.5 4.4 3.3 401.0 14.9 gt
O8/10/91 Q7:23 EIEL0 =2 F.h 3746.0 14.2 24
08/10/91  07:24  I3F4.0 5.9 .7 Z8I.S 14.2 24
OB/10/91  07:25 3II6.0 5.7 .7 IPZ.3 14.1 25
08/10/91 O7:2&6 Fb61.0 5.9 z.8 395.5 14.0 24
08/10/21 Q07327 447.%5 7.1 4.0 43831.5 13,7 25
08/10/21 OG7:28 4354.0 7.8 4.1 o1z, 0 17.4 25
a3/10/%91 07:29 457.9% 7.4 4.7 5146.5 3.3 =23
03/10/71  07:30 454,0 7.2 4.1 S512.0 1Z. 3% 25
O$8/10/91 O07:31  456.5 7.1 4.1 S07.8 13, 25
ag/10/71 07: 322 55.95 7.0 4.1 903,35 3.5 25
G3/L0/71 07133 4460.0 7.0 4.0 S03.9 R 24
03/10/91 G7: 34 4746.5 7.2 4,0 514.0 2.0 245
O 1O /F1 O7:¢35 0 493.0 7.8 4.0 Zia.5 3.5 e
t 10/91 07:286 S14.0 8.0 4.0 S04.T 12,5 23
G8/10/91 Q7337 S53B.5S 7.9 4.0 S17.0 12.5 =23
08/10/%91  07:38 $5&67.5 8.0 4.0 S5Z7.5 .9 23
og/1oe/58 07:3%7 S571.5 7.2 3.0 S87.5 .3 23
08/10/91  07:30  444G.5 6.7 4.1 7i8.0 1Z.4 i
0810/ 07:41 3F24.0 4,3 2.1 F14.0 13.2 27
OB/10/71  G7:42 402,00 4.5 4.0 a44.5 13.4 Zh
03/10/91 Q7:47  400.0 4.9 .8 SOZ.S .7 24
0Z/10/91 07:44 EZ9B.% oS, 2 Z.b I7.0 14.G 24
0a/10/91 07:4% ZIPSL0 S.4 3.6 418.0 14,1 za
03/10/91 Q7:44  400.0 5.8 I.é 407.5 14.2 24
0310791 07:47  388.95 5.7 3.5 I74.0 14.2 =4
03/10/91 QO7:48 3I91.0 3.6 x.6 83,0 14.2 =4
8/10/91 0O7:4%  Z30.5 5.9 3.5 I78.0 14.= =4
o3/10/91 O7:50 3IBL.O 5.3 .3 Z74.5 14.= 24
03/10/791 07:51 Z81.0 S0 3.6 Z753. 8 14,3 =24
QB/10/F1 07:52 3I78.95 4.9 2.6 T74.5 14.2 =4
OB/10/91  G7393  365.5 4.7 Z.5 I77.0 i4.2 24
Q8/10/71 07:594 Z6Z.0 5.0 3.6 Z70.5 14.2 24
Cg/10/91 O07:35 Z55.0 5.2 Z.b 376,00 14.2 24
OE/10/%91 O7:154 375.0 5.9 z.7 411.5 14.1 2
G8/10/71 Q7:57 ZI9B.S &.02 .9 447, G 13.8 24
OB/710/%71 Q073155 460.0 7.3 4.1 SiF.0 Z.5 25
O8/10/91 07:5%  483.5 7.7 4.1 550.5 12,3 25
OR/10/91 08100 470.5 7.7 .7 S2Z2.5 13.6 =4
' 10/91 083:G1 S540.0 8.1 4.0 253.0 1%5.7 23z
Og/10/91 0B:0Z 552,08 8.7 4.2 &EOL. T i2.3 2

o __

.
. _
.



FUN # 4 DATA LISTING

I AFAC - MEMFHIS, TN.

NAME: RAMCON ENVIRONMENTAL LGCATIDN F“F'AC - MEMFHIS, TN.
C‘HAN Ns’—‘:ME HC saz cGz co oz NO»
CHAN UNITS ppm ppm % ppm % ppm
FULL SCALE 1000, 0 100.0 20,0 1000.0 2.0 2ED
I:‘ZEF:O OFFSET .0 0.0 0.0 0.0 0.0 G
START / CHANNEL 01 a2 a7 G4 05 aé
08/710/91  OR: 0T S534.0 8.8 4.3 &0F. 5 2.2 24
'/(18/1“/91 oB: 04 S20.0 8.0 4.5 &H10,0 12.8 25
‘ 03/10/91  08:0% S5T0.3 8.9 4.5 &518.0 2.7 25
Q8/10/91 0B: 046 TOILS B.7 4.4 602,35 1.7 24
I(!d/1t1/91 08: 07 447%F.% 7.8 4,2 523.5 13,1 25
G2/10/21 08:08 4046.T &.7 4.4 215.0 iz.7 27
08/710/91  0B8:09 457.0 b, 5 4.4 SS58.0 12.7 27
. GB/10/91  08: 10 468.0 7.0 4.8 &£15.0 12.2 27
M8/10/91  O8:11 FIF4.0 5.3 4.7 S79.0 12.2 27
08/10/91 O08: 12 3IS3LE 5.9 4.4 9156.0 12.4 z2a
OB8/10/91  083:17 I&43.5 5.7 4.5 S07.0 12.5 27
.('58/1()/"-?1 0B: 14 I72.95 5.0 4.7 o15.0 12.% 28
03/10/%91 0B: 13 Z81.95 6.2 4.7 518.5 12.4 =8
OR/10/91 08316 T8I0 5.7 4.7 16£.5 12.4 28
‘ 1o/91 @8:17 3I88.35 5.2 4.8 51:.0 12.4 a8
0g8/10/721  08:18 I72.0 &.1 4.7 S24.0 12.4 28
L 08/10/91 QB 19 I82.85 5.8 4.7 SI0,.0 12.3 =8
'uef 1a/91 08:2¢  Z73.0 S.o 4.7 SI2.0 12.3 28
B/1G/P1 O8:21 I6T7.5 5.4 4.3 S4=.0 12.3 =8
03/10/71 08:22  JI70.0 o. & 4.2 oo7.0 12.2 ZB
g 03/10/71  0OB:23 T&6.5 5.3 4.8 SEG.O 12.2 29
lOB/iC’/‘-?l 0g:24 3Z48.3 &. 0 4.9 599.5 1Z2.1 =2
CO8/10/91 Q8:25 IZZFE.0 &.3 4.9 &GRS 12.1 2e
0g8/10/21  0B:26 FE5Z.S &.01 4.9 &04,.5 12.1 29
lJC)B,"if:)/f?l Q8: 27 I346.0 b, 0 4.9 592,30 12,0 T
OR/A1Q/91 0B 28 I03.D 5.8 4.9 &EO0, O 12.1 2o
COB/10/%1 0B:2F  IT36.5 5.6 4.9 oSBE.0 12.1 =2
aBs1O/F1 08: 30 42,5 5.2 4.9 586.0 i2.0 29
IDE‘/’NZB/‘?l 08: 71 3ITIT.LC 5.2 4,9 S75.5 1201 29
" 08/10/91  0B:3IZ 332.0 S.3 4.9 oo7. o 12.1 29
08/10/61  ©8: I3 '_"56.._- 5.4 4.9 S&b. 0 12.1 27
08/10/91 QB IZd I61.C £.0 4.2 &O00., 5 12.1 =2
Ga/10/921 0B 38 I5¥. 0 b.b 4.9 &27.0 1Z2.0 =29
L 0g8/10/91 081386 347.0 6.3 4.3 &17.0 12.0 25
lﬂoe/io/?i 08«37 =3ZI8.5 6.1 4.2 &2E.0 12.0 29
O8/10/91 0OR: 38 3F38.5 5.0 5.0 A&546.5 12,0 =8
OB/10/91 Q8339 238.0 5.8 5.0 £584.5 11.9 29
Cg/1G6/721 0B 40 42,5 5.6 5.0 L&74.5 11.9 22
I 5.7 S.1 &93.5 11.8 =9

03/10/91 08:41  ZEF.0

lJ




AFAC - MEMFHIS, TN,

RN # 4 DATA LISTING

NAME: RAMCON ENVIROMMENTAL LOCATICN: AFAC - MEMFHRIS. .
CHAN NAME HC sgz cozZ cO oz N
CHAN UNMITS ppm ppm b ppm A ppm
FULL SCALE 1000,0 100, 0 20,0 1000.0 25.0 200
ZERO QFF3ET G.0Q Q.0 0.0 0.0 0,0 G
STarRT s CHANNEL 01 4 DS Oz 04 05 04
O5/10/91 OB 4Z E78.0 5.3 5.1 TF2O.3 11.8 =9
08/10/s71 OB 43 F99.5 7.1 5.0 7i2.3 11.8 =9
OR/10/91  08:344  400.5 2.1 4.4 H06.0 12.5 27
Q8710791 08:4%  I7F.D5 3.0 4.7 S77.0 2.5 z
OS/10/71 0B:446 0 TH4.95 7.2 4.4 531.0 12,

O083/10/%1  08:47 IB81.0 b.& 4.3 472.5 2.8
05/1G/91 08:48 444.S &.8 4.7 g28.0 12,0
03/10/91 Q8:49 4892.0 7.1 4.7 513.5 12,0
08/10/%1  0B:30 449,35 7.0 A1 S10.0 2.2
08/10/91  QRB:S1 480.0 7.1 4.% P B 1Z2.3
O3/10/791 08792 3IT4.S 7.2 z.7 a301.3 12,0
08/10/%1  08: 53 9.5 1.4 0.1 12,0 2.F
Qg8/10/91 0B: 54 T.3 1.1 Q.0 0.5 O.=
03/10/91 08:5% 3I59.0 2.7 2.0 Z2T.0 2.4
TOri0/91 0BS54 S31.5 7.Z 4.3 S27.3 i11.8
CoA10/91 0857 S30,0 7.3 4,3 SZE. 0 12.8
03/10/%1 08:53 S13.9 7.6 4.3 328.0 12,7
GR/10591 OB 52 7.5 7.5 4.7 ST2.0 12.9
OBF/10/91 09300 S0Z2.0 7.9 4.4 524.5 12.9

O8/10/% 09101 S23.5 7.4 4.5 S45.5 12.8
0B/10/31 0102 S15.0 8.3 4.3 S782.0 12,4
CRALO/91 09303 471.5 8.1 4.5 S&IT.S 12.7
G8/10/71 03104 472.0 5.1 4.5 S64.0 12.7
Q8/10/91  02:05  450.5 3.2 3.5 558.0 2.7
Og8/10/31  G9:048 447.5 B.Z2 4.4 S84.5 12.6
OE/LO/91 09:07 418.5 3.1 4.4 979.0 12.6
Q871071 09:08 458.5 7.8 4.5 SEF.0 12.7
OB/10/91 0%:0%  452.0 - 4.5 SD0.5 1Z2.7
08/10/91 0%9:10 418.5 7.5 4.5 S542.0 12.7
OE/10/71 0 09:11 445.5 .o 4.3 S40.0 1z2.8
OB/10/51 GR:12  441.5 7.7 4.5 541.0 2.7
03/10/91 Q09:13 347.5 7.4 4.5 547.0 12.7
aQB/10/70 0%9:14 441,585 B.0O 4.5 545,59 12.7
0B/10/91 09:15  44Z.0 7.9 4.3 547.5 12.8
O0R/10/91 091146 J62.5 7.7 4.5 570.9 12.7
GRALO/71 0917 431.5 7.8 4, 4 SA2.5 12,

0R/10/91 093518 E95.5 7.1 4.5 S12.0 12.6
08/10/%1 09:19  394.0 5.8 4.5 TO03.5 1Z.

GR/1G/FL G920 421.0 7.1 4.5 S09.0 12.7
SRALO/FL 0F:21 4135 7.2 4.5 S0%.5 12.7

- -

us
nx
ae
s
e
“s
.
e
u
s
e
s

~

,
N - -

~

-

J!!

.
&
-

2 .
\



FUN # 4 DATA LISTING

l - AFAC - MEMFHIS, TN.

\N ME : RAMCON ENVIRONMENTAL LOCATION: AFAC ~ MEMFHIS, TN.
CHAMN NAME RO =02 coz co o2 NOx
lCHHN UNMITS ppm ppm % opm % ppm
FULL SCALE 1000.0 100,60 20.0  1000.0 oE L0 250
ZERO OFFSET 0.0 Q.0 Q.0 0.0 0.0 O
l\:TAFT / CHANNEL t'll QO Oz Q4 Qo 0b
QR/10/91 09:22 422.0 7.1 4.5 S508.5 12.7 =4
05/10/91  0%9:23 433,95 7.7 4,56 SEE.D 12.7 =4
'08/10/91 07:24 4J425.0 7.8 4.4 S25.5 2.6 24
Qa/10/91  0?:25  307.5 -] 4.6 S23.5 1Z.6 2
L O8/10/91 Q9:26 I96.0 7.z 4.6 318.95 12.6 25
|t18/10/91 OP:27 402,535 7.2 4.4 a917.35 1i2.6 25
Gg/10/91 0F:28 408.0 &.9 4.7 S20.0 2.5 25
OQB/10/21 QF:29 IR97.5 6.8 4,& 12,0 12.6 29
083/10/51 0F:30 424.0 7.3 4.6 S5146.5 i2. =25
'l'lE:/l(!/‘?i O 31 4035.5 7.1 4.6 S10.5 12.6 25
Q8/10/791 Q9132 4Q2Z.5 7.0 4.4 311.5 12.6 25
LGg/s/10/921 0 023 ZRBR&.O 7.4 4.6 S07.0 12. 20
lt!8/1ti/"?1 0%:34 I52.0 E.6 4.5 4461.58 12.8 26
a3/ 10/71 O35 422,00 7.2 4.6 o22.35 12.7 25
aB/10/591  09: 36 418B.9S 7.4 4.7 S24.0 12.5 2
; CTAIG/RL O3 30700 7L 3.6 o02.0 12, 29
1021 09:38 408.0 6.8 4.4 S301.5 i2. 2
T08/10/91 09139 415.0 b.9 4.6 S510.0 12, 24
Qe/10/21 Q2140 J246.0 7.1 4,7 S12.0 12.6 24
.HE/ltJ/ QF:41 421.0 7.l 4.4 SO4.0 12.6 24
0s8/10/%91 Q9:42  412.5 7.4 4.4 S04.5 12,7 24
- 8/10/7]1 OF:877  418.0 7.3 4.4 S0Z.5 12.7 24
‘ue/m,m OF:44 324.5 7.9 4.& S02.5 12.7 24
O8/710/71 0%:45% 312,04 7.3 4.5 494, 0 2.8 24
08/10/91 0F:146 T&69.0 7.1 4.5 487 .0 i2.8 24
l08/1t'1/*?1 GP:47  Z87.0 L. b 4.5 482.0 12.8 24
JOR/ 1021 OF 4B TEZ4.S L.4 4.9 4567.5 12.9 24
G2/10/71 09:49 EIEA.TS &.1 4.9 4650.0 12.9 =5
. O5/10/91 QF: 50 I56.3 &.2 4.6 47,0 12.8 (25
iC!B/ 10/91  092:51 S70.0 L. 8 4.7 S04.5 12.7 2
T08/10/91 Q952 Z41.0 4.8 4.7 453.0 12.5 25
L 08/10/91 09:53  226.9 5.5 4,7 477. 5 2.6 25
,08/1&/‘?1 0F9:54  I3E4.5 b.7 4.7 474.5 12.7 29
08/10/71  Q9:95% E45.0 &.4 4,7 471.5 12.7 25
03/10/91 OF:586 255.5 t.4 4.4 4465.5 12.7 25
Fos/10/91 09:57  3I83T.0 &.4 4.4 4465.0 12.8 24
ag/1a/%1 0P:3B8 3I746.35 &.3 4.5 4655.5 12.9 24

I‘




s ME: RAMCON ENVIRKONMENTAL

----------------

CHAN NAME

CHAN UNITS

FULL SCALE

ZERO OFFSET
START / CHANNEL

OR/A10/91 Q9159
og/10/921 10300
03/10/21 10:01
OB/10/71 10:02
03/10/71 10:Gn
OB/10/91  10:04
0B/10/21  10:0%5
08/10/71 10:048
OB/10/921 10:07
08/10/91  10:08
OB/10/921 10:09

FAL W Eand a0 ol
HV!:?‘.H'_E

(3]

az coz Co

AFAC - MEMFHIS, TN.

RUN # 4 DATA LISTING

LOCATION: AF

pem “ pem

1O6G.0 20,0 1000, 0
O, 0 O, 0 0.0
012 07 04
&.6 4.6 459 .5
&.7 4.6 4564, 0
5.7 4.6 467.0
5.7 4.4 460, 5
H. 7 4.5 4465, 5
7.1 4.6 455.9
4.8 4.7 473.0
5.7 4.3 425.0
&.7 4.8 04,5
&.5 4.3 450, 0
b. 5 4.8 437.5
b. 5 4.4 5156.7

|
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VIll. FIELD DATA

B. GAS CHROMATOGRAPHY
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FIELD ANALYSIS DATA SHEETS

i

e Date 2-G-4)

e am WS

Plant_ NAPA  (APAC)
Location_ Mepauns T
1 7
1. General Information:
Source temp. (*C) =) Columnar temperature:
Probe temp. (*C) ~(¢y  Initial (°C)/time (min) 2<°
Ambient temp. (*C) O, Program rate (*C/min) —
Atmospheric press. (in. Hg) 20 00 Final (*C)/time (min) s
Source press. (in. Hg) *Carrier gas flow rate (mi/min)
Absolute source press. (mm) 3 Detector temperature (* C)
Sampling rate (liter/min) Injection time (24-hr basis)
Sample loop volume (mi) \ Chart speed (mm/min)
Sample loop temp. (*C) S Dilution ratio
Dilution gas flow rate (ml/min) Diiution gas used (symbol)
2. Fleld Analysis Data:
Run# A Time \\" \7]
Comgpgonents Area Attenuation A x A Factor Concentration {(pen
Mevaone, | 224 % o A 109 .2
Lenzeno 15.1% 32 “uss ac s 1.3
Todvo oo 1,45 o) <0 Y 1A
€ WA Bergons 232 32 LA M ¥
i dew o 724 %9 RN L
Run# A (& Time 197
Components Area  Attenyation A x A Factor Caoncentraticn (pgr
A R o) Ly 3 gl a0, ]
b 519 29 200 Y 1]
T S 22 2202 B3\
= K9 2 ANVD o2
< L4 3= . by << L o
/ '
Run # ) C Time 1\
Components Area Attenuation A x A Factor Concentration (ppr
K 0 W, 1 0 <=5y B 1o .Y
&_'_ V3 O 19 S0 29 1.O
i o, 2.0 . » S BN A3
= < WV, , D G K
AL 1LGG 32 - 52 0. 206




|

~ Plant Date

Location

1. General Information:

Source temp. (*C)

Probe temp. (*C)

Ambient temp. (*C)
Atmospheric press. (in. Hg)
Source press. (in. Hg)
Absolute source press. (mm)
Sampling rate (liter /min)
Sample loop volume (mi)
Sample loop temp. (*C)
Dilution gas flow rate {(ml/min)

2. Field Analysis Data:

Columnar temperature:
Initial (*C)/time (min)
Program rate (*C/min)
Final (~C)/time (min)

“Carrier gas flow rate (mi/min)

Run # A D Time \\.“(,

Detector temperature (*C)
Injection time (24-hr basis)
Chart speed (mm/min)
Dilution ratio

Dilution gas used (symbol)

‘ § . )
§ . "

Components Area Attenuation A x A Factor M_(gi
AN QM 27 FH D2 160 .6 :
Y A4 7 2,%2 .0% A%

- 2.7 22 (a2 Ao ' i
& - 32 - b
~L L9 RN %3 NS 5

Run # Time

Components Area Attenuation A x A Factor gﬂgr_mmm!

Run # Time '

Components Area Attenyation A x A Factor mmmoﬂ_(i

1

-




" Operator
Instrument
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Temperature
Components

Rate

iime
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REAMCON EMVIRONMENTAL
Insirument 1

Cpersatar
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File
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Components
Data

Time
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Operator
Instrument
File
Temperature
Components
Date

Time

FRAMCON ENVIRONMENTAL
Instrument 1
I1NAFAF . CHR
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FIELD ANALYSIS DATA SHEETS

-

s - - - .
N ¥

Plant (WO APA Date §-5-4 \
Location . ~TrD
1. General Information:
Source temp. (*C) V26 Columnar temperature:
Probe temp. (*C) \20 Initial (* C)/time (min) 1°
Ambient temp. (*C) Q4.5 Program rate (*C/min) —
Atmospheric press. (in. Hg) B850 Final (*C)/time (min) ~°
Source press. (in. Hg) B D -Carrier gas flow rate (ml/min) 20~
Absolute source press. {mm) Detector temperature (*C)
Sampling rate (liter/min) injection time (24-hr basis)
Sample loop volume (mi) Chart speed (mm/min)
Sample loop temp. (*C) 15 Dilution ratio
Dilution gas flow rate (mi/min) Dilution gas used (symbol)
2. Fleld Analysis Data:
Run #§ Time 12 - \\
Components Area Attenyation A x A Factor Concentration (pprn
Mo Va2 321.%2 2 1o ubg 2 \Go .
onoens .o 2 LAY LS
e - 2 -
i [ 5&_.,1;.:\‘: S\L'\é EZ 1S N6 k
‘L:\e\.-\a_. !%’S 27 <4, 0 .Q...c\_
Run # 2. & Time \72-7\
Components Area Attenyation A XA Factor n icn (ppr
;Mmoo 22520 32 R g N2 1ob. S
&= 1524 32 L1800 4% L2k
— L A7 oL At
= ZSo i - S $D A5
4 _ —_—
Run # 2.C- Tme  \7-10
Components Area Attenuation A x A Factor Concentration (ppr
A Z8%.20 Y S 7942, et
¥ 1S 22 1CAA-10) L2
T 3.0 32 1yg U L 24
= - _ar _ —
i X, 53 32 {OD L Ha




Cperator
Instrument
File
Temperature
Components
Date

Time
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RRAMCON ENVIRONMENTAL

: Instrument 1
: ZNAFAA.CHR
: BTEX.TEM
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Instrumenrt
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Temperature
Components
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Time
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' Cperator :

Instrugent H

ile

| . Temperature :

_ Coponents

Date :

I'. Fime :

HEBER IOHgE
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Plant__\ (NPA CAPA <)

Location_yygh~. T O
Ao
1. General Information:

Source temp. (*C)

Probe temp. (*C)

Ambient temp. (*C)
Atmospheric press. (in. Hg)

Source press. (in. Hg)

Absolute source press. (mm)

Sampling rate (liter/min)
Sample loop volume (mi)
Sample loop temp. (*C)
Dilution gas flow rate (ml/mirt)

2. Field Analysis Data:

Run # 54;

FIELD ANALYSIS DATA SHEETS l
Date X -4-Q 1\ l
Columnar temperature: .
Initial (*C)/time {(min) 15
26, Program rate (*C/min) =
.00 Final (*C)/time (min) 1%

‘Carrier gas flow rate (mi/min) 20
Detector temperature (*C)

Injection time (24-hr basis)
Chart speed (mm/min)
Dilution ratio

Dilution gas used (symbol)

-l--*

Time__ v L5

Area Attenuation A X A Factor mm[p'
24400 ¥ Gl 1 7.9

250 2 . G 2,09,

G < 27 17 M A

) Ol 32 o= .U \3
333 Y V2 1 S 1
Tme (LSS .

Area Attenuation A X A Factor Qg@mmn_m!
=86 ) <SG/ 11071

15,24 ) LY. 6% 1.2 l

\ ) ) U, o) A

e 2 EXPROR AD

Rl =y ey, (oM 0D

Time 1A .
Area Attenuation A x A Factor anmm@'
245.% 22 L) 2 Yol

12.%7 32 R4S {1

S0 . R N WA A tl
A0 %2 e 272, AN

2 v 22 % Y 4 __.
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FIELD ANALYSIS DATA SHEETS

_ Plant

Date

Location

1. General Information:

Saurce temp. (*C)

Probe temp. (*C)

Ambient temp. (*C)
Atmospheric press. (in. Hg)
Saurce press. (in. Hg)
Absolute source press. (mm)
Sampling rate (liter/min)
Sample loop volume (mi)
Sample loop temp. (*C)
Dilution gas flow rate (ml/min)

2. Field Analysis Data:

Columnar temperature:
Initial (*C)/time (min)
Program rate (*C/min)
Final (*C)/time (min)

*Carrier gas flow rate (ml/min)

Detector temperature (*C)
Injection time (24-hr basis)
Chart speed (mm/min)

Dilution ratio

Dilution gas used (symbol)
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Operator : ERAMCON ENVIRONMENTAL
Instrument : Instrument
File : ZNAFAA.LCHR
Temperaturs : BTEX.TEM
Components : BTEX.CFT
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FIELD ANALYSIS DATA SHEETS
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1. General Information:

Source temp. {*C) ) (7 Columnar temperature:

Probe temp. (*C) 2l Initial (*C)/time (min)
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Atmospheric press. (in. Hg) 1. O Final (*C)/time (min)
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Absolute source press. (mm) Detector temperature (*C)

Sampling rate (liter/min) \ Injection time (24-hr basis)

Sample loop volume (mi) | Chart speed (mm/min)
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Dilution gas flow rate (mi/min) Dilution gas used (symbol)
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FIELD ANALYSIS DATA SHEETS
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RREAMCON ENVIRONMENTAL
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File : 4NAFAG.LCHR
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REAMCON ENVIRONMENTAL
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Cperator : l
Instrument : Instrument 1
- File : 4NAFPAC.CHR )
Temperature @ BTEX.TEM
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VII. FIELD DATA
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‘ RAMCON emissions test log sheet, cont. DATE gy .o r&q:z,om&f\ﬂ O TEST NO. A
TRAVERSE |SAMPLING | vacuum | STACK VELOCITY ORFICE DIFF. CAS GAS SAMPLE TEMP.('F)|  SAMPLE IMPINGER
POINT TIME zm Hg TEMP HEAD PRESSURE VOLUNE BOX TEMP. Tewr
oimin) | (in. Bg) [ T3 CH | AP n R0l 4 (in.H30) inind) | i out CF) )
Ly o tran b 2 235 | Ay O 150 A\ aAD 250 0
S o A7 2 2350 Vo e lall. s a8 20 GO
L leRal ) o 290 | e A0 el w< lag 2523 (D
? oyl 2 15 O An < L) (o V%, A WS Ao 2SO o O
S 10206 Q 7A®, oS o\ 2o nws RO 250 L0
bl \o2ne ] L 2.8V LGV AL L2Vt 2o a0 AYS) D
SO LY 9 150 %S S w22 ¥ o 4o 20 o
) _c..hs_..ﬁu 2 7 L VLS Loy (a2t Lt \2 O S L 250 o .
7 oo M 9 Q50 VS Vot 2L Do | Ao DD O
b 1o L2 2 LEL \ (o .5 21 4 20 a0 251y e
L IO ) ) 250 5 e (2970 VO a0 250 £
S hoen b o LI L< ! 3. b 120 Ao 2D & O
| s ) 2 laso | o Lo .2 | 0o | ac | st | (o
A s3] o L0 L 1.7 Ly % o O 2y L L0
Y 105, | 2 V50 .5 \. Ll YA 120 LOO 7230 L0
“ 10, SwROoL 2 250 Ll LN Lo 2 4 12¢2 [OO 255 bO
: g g O | N S L. LY LHO.1 T | 120 _“ (00 | 730 bl
!
— B .
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RAMCON ENVIRONMEN. .L CORPORATION

Plant__ IDAPA- Ambient Temperature <5 Ve | "W
Barametric Pressure g (({,  ma % Z) 2
Location _pmah,, 13D Assumed Moisture, ¥ 3, , w5 oc | 200
Operator @ /1 Probe Length, m(ft) owpENCE W&u\ 2 )
Date ¢~ g~ Nozzle Identification No. ]2 coan\%
Run No. N ﬁ.m?[irhrr/ Avg. Calibrated Nozzle Dia., {in.)_.z204%. vok{r@o
Sample Box No. (-2%2 Prcbe Heater Setting 9 .
Meter Box No. | .7142 Leak Rate, m3/min, (cfm) o | o4 /2 tel~
Meter H @ 17 Probe Liner Material )\nuw
C Factor .94 Static Pressure, mm Hg (in. Hg)
Pitot Tube Ooefficient Cp__ 4| << Filter No. MN/A
[
Schematic of Stack Cross Section
T STACK  |VELOCITY | PRESSURE GAS "GAS SAMPLE TEMP. |FILTER GAS TEMP LVG | -
SAMPLING | VACUUM TEMP HFAD DIFF. ORF. | SAMPLE AT DRY GAS METER |HOLDER CONDENSER OR
TRAV. -PT | TIME (Tg) ( Pg) |MIR VOLUME o TEMP IAST IMPINGER,
NO. §a§ in. Hg op in H20 | in H20 ft3 inlet | Outlet 3 oF
. . c ' LO._MG

1o esil 2 so g | ao By 00 1100 ] RS0 60

2 lomno 2 Q=L o 2 vl 20 P00 250 (O

> 127 o b U PIA_ LS A\ (HE.S [ vo VOO 250 O

L 2 A6 - 2Wg Ly Ciss (Y1 7] 120 oL 750 L0

5 lungee ] U LS s L) s A | V0 | 100 ANN) (O

| g ! 2M5 S0 L1 Y16 1o LOO: S b

y) 17 N A 2ug 3 A2 (kS \2¢ | woo 286 | 6O

3 1%y Y 2o g MEY lob "4, o Lo | 256 | &6

Y VL iab V) Wis 10 N st 2 o | (oo 2,50 4,

< 122 4 ) 240 55 %D LE2 % 00 |0 23D O

. =

| L 215 55 52 lesto] 2o oo 290 | 6O

) 1.0 5 245 O S5 (555 1 V20 -] \ob 5D LO

-, V-S56 s 245 0 e 5.0 1 (0o | ‘oo LD cO
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RAMCON emissions test log sheet, cont. DATE§-1v- @1 LOCATION (yoh TEST NO. 2.
TRAVERSE |SAMPLING | vacuwn | STACK | vELOCITY ORFICE DIFF. 6AS GAS SAMPLE TEMP.('F)|  SAMPLE IMPINGER
POINT TIME o2 Hg | TEMP KEAD PRESSURE VOLUME BOX TEMP. TEWP
s(min) | (n. Bg) | T5(°F) 8Ps (10 K0)| 44 (in.H20) ¥m (1t3) in aul (*f) ('f)
9 |- = 250 | 9o 55 (5% % 20 | N0 | K0 (O
< luse| 4 150 L\ \.O 0. 2 12,0 oo | 250 Xe
L | Z5ad  $ 250 | 1% %O L'V T ve ol 250 | 60
I T % 260 a0 AN (65 2 VOO LOO 250 mnwo
3 |etyo] o LSO Q4 40 s, \ 128 \OO IO (o0
Y livetiw ) O oS | 1 L (ko o L Abe | 7256 160
S s | O At | VA L© L6326 e L we | 20 | Lo
| SdR e NS 1.9 v\ (1543 VIS WOV | 2asp L)
7 dpase b 10 Ins WA L En.2 126 122 251 > L0
3 1222501 \D NS (2 AL Y o 12> L0 AL Lo
“ aszol o 245 Lt Lo 15-% (26 100 2R (o0
S WAV O Qg VA L. O 17! 2.0 [O6 O by
: S L 2 <, wn | O 9.3 (203 (o0 | 2=0 0o
2w 0 ong | LO Cals 2o | po | 2 | co
3 LU 1510 \O 5 N b L. | |2 Lo 255 (o)
A lacaww] e 2. %0 L2 | ( U | 2o [Q© 250 Lo
g lcarad o 1995 | g VY 6%y w2 LD
: : | A
J L _ i



RAMCON ENVIRONMEL ..L CORPORATION

RPSIGER MLICA OB

AEmSﬁ IDAP A-

Ambient Temperature GO Ve | =
Barometric Pressure 55, (Y mu|Csf | 218
Location pwviphsy,\ 32 Assumed Moisture, ¥ 2. < w2 o o | € OU
Operator _ Q< A B Prcbe Length, m(ft)_Li owrmenct| 25 | | 5
Date %-15-G¢ Nozzle Identification No. O.coe2409
Run No. > (ot 1) Avg. Calihrated Nozzle Dia., (in.).Zsw.tSy.as
Sample Box No. (-7 32 © Probe Heater Setting > -
Meter Box No. € 22 Leak Rate, m3/min, (cfm)__, o8 <A § ol
Meter H @ e Probe Liner Material alcsy
C Factor QX Static Pressure, mm Hg(in.Hg)
Pitot Tube Coefficient Cp_ 4~ 1,45 Filter No. N[
hd I
Schematic of Stack Cross Section A
= B - STACK |VELOCITY | PRESSURE GAS "GAS SAMPLE TEMP. |FILTER GAS TEMP IVG
SAMPLING | VACUUM TEMP HFAD DIFF. ORF. | SAMPLE AT DRY GAS METER |HOIDER CONDENSER OR
TRAV. PT | TIME (Tg) { Pg) [MIR VOLUME OF TEMP IAST IMPINGER
NO. | (8)min. in, Hg °F in H20 | in H20 ft3 Inlet | Outlet °F °F
. Ti1é 29 : FD_AUH c
I sosel G [noo W 2.5 Zmo | Ao | R0 | 25y D
2 105 % - 200 L2 123 LaL.o | KO 0 | 20 G0
b 124 C 2ov A .Y Loy v | 2o | w 2ED &5
L S R IR (, NoL S0 1.7 1005 %D | €O 2 (O
< 2 nec ol [ 20D 4O 1.0 o] Qo | 0 2SO Lo
H 2 2 G nN9¢, i 10 Neu 1 | a0 | 30 250 | 86O
2 1ud o S Gy LG 1064 | \oo | %0 255 | 6O
> AR G 250 $2 L3 109.6 | oo | @D | 250 | feo
Y 1 v A YN | ) AN =1L ! Voo 183 25D 6O
S b 200 .92 LS ok p | 4D 250 6O
, 2 24w 40 VT s ] teo | %0 -2 Lo
2 o 90 4D vl IR oo | &D 25 | kO
> %6\ Yo G Lo 0 V5 114.> | \ov <0 750 b8
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— RAMCON emissions test log sheet, cont. DATEQ <14 41 LOCATI(N TEST NO. D |
TRAVERSE {SAMPLING | vacuuM | STACK VELOCITY ORFICE DIFF. CAS CAS SAMPLE TEMP.('F) |  SAMPLE IMPINGER'
POINT TIME zm Hg TEMP HEAD PRESSURE VOLLME . BOX TEMP. Teur

o(min) | (tn. Hg) | T3 (°F) APs (15 K200 &M (in.H20) ¥m (113) in out (*f) CF)
& oo | (o 245 %D \ S 120 % WO O q0 LU ¢, O
5 %% G 250 D LS 125, 5 L O Qo 2D Go
N §05T, G 250 s LD 135.5 Loo | Ao 256 GO
ol g {. 1D Lo \. e s (oo o RO pwo
%, e (s 756 L0 L 124, \ (o O 235 0o
< %' 2\ & 2o S ) nELA 1O Ao 750> C. O
- S AS ” 606 Lo LA RS IVA LG 0 QD LD
\ & 3 260 O W3 %5 S 00 |40 236 | o 1.
2 AN (O 270 A5 | A AR, \o6 | o 20 oo
E R e 97V Qs | ou 126 % Wb __[qe 25D Lo
4 fgnl 6 270 &5 L1 1w | e l9e 2mn | 60
5 L 0706 53 L .2 by [ ae 2 As 0o
\ L o0 o3 Ly Tus. b | s Dix 25 £3
7 e 21a 1o ! 1416, 166 Qe 2730 e
2 {; 2o L 1L REAI L oD So 230 o
4 {4 sdmol 21O (0 Vo 20, 6 lop | To 23\ LU
g lavgaol 6 1o 56 I 152360 | tpp {0 750 LO
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E. PARTICULATE & CONDENSIBLE PM




RAMCON ENVIRONMEN. .L CORPORATION

AMGER SLICA OE.

Plant “NPA | £ 7202 Ambient Temperature O v |

i Barcmetric Pressure -0 ' 2% |Zlé

Location Menohis .42 Assumed Moisture, % _.‘Nu QI ...”H rwoo NMuU
Operator R) /T3 Probe Length, m(ft) 7 owmma[23% [ lb

Date _B/ib /@ ﬂbﬂa_wnc,r..ﬂﬂ. (Per)
Run No. ] £

Sample Box No. C-2%n72 i ;
Meter Box NO. ¢ -2 v2 DS%S@ _G.ﬁb @.J...ncg.mu

Nozzle Identification NO. ,Loo 34 o1

Avg. Calibrated Nozzle pia., (in.) 15xa1s¥y.2%
Probe Heater Setting = :
Leak Rate, m3/min, (cfm) .00 | ak [Oeidn
Probe Liner Material

Meter H@ 7). olgss
C Factor R . ﬁ.h?}d Static Pressure, mm By (in.Hg)
Pitot Tube Oaefficient Cp__ o | 195 Filter No. PT-54329
schematic of Stack Cross Section
i T STACK  |VELOCITY | PRESSURE S e SAUDLE b, |FILTER | GAS TEMP LVG
SAMPLING VACUUM TEMP HEAD DIFF. ORF. SAMPLE AT DRY GAS METER HOLDER CONDENSER OR
TRAV. -PT | TIME (Ts) ( Pg} |MIR VOLIRME °F TEMP IAST IMPINGER
NO. ﬁ%ﬁsc in. Hg oF in H20 in H20 . M% Inlet Outlet oF op
Ll " ' .
A a5 1% 270 . ﬁ\mw .@U wQ <3 Y [OD QQ 150 Az
2 9: 50 (O 270 | L9y 8 78545 joo | 70 | 259 ¢ 8
3 1352 1o 270 ) 2% | IS 555 ) 00 | 70 250 | ¢8
Ly 9. 54 O 270 | .3 .72 2565 | _©0 | 90 250 L8
5 9.5 (O 170 | .3 12 1570, | 00 | 99 250 68
I = oW jo p | 25° ML .87 7586 | (Od 70 750 68
2 [0.02 [0 250 3P 15 15Q (, | 100 | 190 250 63
3 10 Ok {0 250 | 38 5 1705 | 1o 00 | 250 | &8
L (0: Do 1o 200 .35 70 J6l1.61 /D /OO 2 S0 63
5 35 50 920 | o | o0 | 230 | ¢8
_ 39 .5 7635 | o tov | 250 63
12 Y ] You 5 | (1o | (00 | 250 6%
Tlull. .35 70 MW5., o | 100 250 | 6%
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RAMCON emissions test log sheet, cont. DATF LOCATION \ TEST NO. |
toavease |sampuing | vacuww | STACk | vEwOCITY | ORFICE DIFF. GAS CAS SAMPLE TEMP.('F)|  SAMPLE |MPINGER
POINT TIME zm Hg TEMP HEAD PRESSURE VOLUME . BOX TEMP. TENP

o(min} | (dn. Hg) | T5 (P APs (in H0) &N (in H20) Vm (113) in out {*F) (*F)

4 10,19 [D 240 .35 .70 e o | gaob 250 68
S o2 3 2490 | .83 |05 768.9 o | 90 250 L5
o122l oy 290 | o 193 770.3 | 1o | %0 | 250 LG
v w2 | K 240 | 10 .95 7709 1o | 90 250 63
% .29 | i 240 N 2.1 773.6 120 | /00 250 6R
L 140 .0 .9 7749 [20 | 100 250 68
g 240 Lo 2.5 V76 ) 126 | 700 | 25 )

_ 240 .3 2.5 1783 (2.0 100 250 C& ..
2 2506 | .3 2.5 JR0) 20 | (o0 750 ¢
3 250 | 12 |27 ~gia | o lweo | 2% | 48
l 20 | 13 | 25 2837 | 0 Lo | 250 |es
5 20 .0 17 785.7 | (zo | 00 250 68
| 240 [lg 3.4 7815 1 120 | 10 250 68
2 260 | )y 2.7 7895 | 170 | 100 | 250 |60
3 270 1.3 2.5 1903 | 20 | (o0 250 6d
4 270 |2 23 GD. 2 120 | /0® 280 [

5 20 |12 23 1G5 1,0| 120 | (oo | 250 s
N
S | )

i | !

P 3 PR NP

g




RAMCON ENVIRONMENT. .. CORPORATION

slant  \ONAL /X Ambient Temperature < JJ!I“ ..r_n.ma._..p
. Barametric Pressure 24N v mw{SS ) 243
Location  tnone UM Assumed Moisture, % 1S WITIAL ND\.AU oY )
yerator __ ¢'s /TH Probe Length, m(ft)_ &% o251 | 4§
Jate Cemyi, ~ AN ‘Nozzle Identification No. ¢o.34o™) !
Run No. 2 : : Avg. Calibrated Nozzle Dia., (in.) 25 x.25Y.1h
Sample Box No. _(-232 Probe Heater Setting :
veter Box No. _ € -242 Leak Rate, m3/min, (cfm) _ 005 & 5 uicd
Wwwnn%ﬁm rmgf Static Pr 5&% Ehm.wmwv
essure -
Pitot Tube Coefficient Cp__. % 1,95 Filter No. R‘MQ&\M\
Schematic of Stack Cross Section
. STACK AMWHRH.H.K m.mmmmcwm|n GAS .gmurmvg TEMP, W.HHmh.mw GAS TEMP LVG
, SAMPLING vaCuuM TEMP HEAD DIFF. ORF. SAMPLE AT DRY GAS METER | HOLDER CONDENSER OR
TRAV. PT | TIME (Tg) ( m.mu MIR VOLIME °F . TEMP LAST IMPINGER
NO. . o°F | in H20 | in H20 ft3 Iniet | Outiet op A oF
L 2up | 1s | 2.0 |[P2E01 ol yp | 250 | 68
1 240 | LS 2.9 089t 120 | 110 750 6%
3 249 1 L5 2.9 #0072 | 20| (00 | 250 | €8
H 200 | 10 | 195 | gw | /fo | 100 | 250 | 68
A 240 | 1.0 105 lgows| 120 | wo | 250 | 6#
L 240 | 1.5 2.9 8065 | j2o | roo | 250 68
L 240 | 13 2.5 2685 | 1o | foo | 250 | 68
3 25D | L2 2.4 Rd 2 120 oo | 250 | 6R
., 250 1.2 2.3y Bz.2 | 120 | 0 | 250 | 68
5 250 | L2 2.3 841 o | o | zso | cg
| 2770 O (75 8055 (20 | //0 260 2
2 270 [.O (.79 /72 {120 | O | 250 68
2 222 | 4 270 | 1.0 (95 o9 | (20 | tro | 250 | 48
- =
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| RAMCON emissions test log shcet, cont. DATE LOCATI(N TEST NO.
TRAVERSE |SAMPLING | vacuum | STACK | VELOCITY ORFICE DIFF. CAS CAS SAMPLE TEMP.U'F) |  SAMPLE IMPINGER
BOINT TIME = Hg TEMP HEAD PRESSURE VOLUME BOX TEMP, TEuP
o (min) (in. Hg) | T (F) AP (1n.H20)| &M (ia.H20) Vm (113) in out (*F) ('F)
Y 12.0M L 270 | o las g820.5 130 [10 250 63
4 (2.2 L 270 O [.95 522.3 130 | 1(O 250 68
| {22n] v | 220 | .95 L8 2234 | (30 | (10 256 =
2 |iriap b 270 . B85 |.b 824 ¢ (32 | 1o 250 (3
3 233 B 270 | .80 LS 263 | 130 | 1o 250 ¢
4o 11:3s | 3 270 | ,23 [.5 8272 | 130 | /i 250 ¥
5 3 270 | 20 ) 3292 130 | 1o 250 69
_ 3 27° | .97 .8 830.7 (3o | 10 | 250 8
2 ) 280 15 Y 832.0 130 | /70 250 GCF
3 2 28D % |3 R334 (30 | /0 256 cs
. 3 280 | (0 ({ 834.¢ | 130 | [0 250 €8
5 %) 280 b ]\ | 836\ 1 30 (16 250 A
‘ “ 270 .Go (D 8325 | /30 | 110 250 6 8
2 3 270 80 1 15 | 8289 | 130 | /0 | 250 | @@
b 3 260 | % 1S 3403 | 130 | 110 250 .
" 2 250 .55 (O B4l.S5 | 120 | /o | 250 68
L 5 2. 250 | K2 |.O g42.8431 130 | r10 | 250 c3
L — e
S | ] - il
m i w




RAMCON ENVIRONMEN. .., CORPORATION

plant VDAL Ambient Tenperature T Ji....“hn .p..a.man.w
Barametric Pressure “no\v ma|b6YH 72 ¢t
Location {Y\Ons ..ﬁy‘vu Assumed Moisture, ¥ 3. < wne |2 00 | 20D
Operator L% /T Probe Length, m(ft) {( owrremnct | 4 o 22
Date  ®-\(.-q\ Nozzle Identification No.__  ocooi™Mng
Run No. . Avg, Calibrated Nozzle Dia., (in.) .
Sample Box No. ¢ -2%1 : Probe Heater Setting %
Meter Box No. ¢ -2672 . Leak Rate, m3/min. (cfm) 00| & 5. eed—
Meter H @ .M . : Probe Liner Material dps >
C Factor @4 . . Static Pressure, nm Hg (in.Hg)
Pitot Tube Coefficient Cp LS ( . LTS Filter No. \u\\ m{r:
Schematic of Stack Cross Section
. STACK VELOCITY PRESSURE GAS - GAS SAMPLE TEMP. (FILTER GAS TEMP LVG
SAMPLING | vacuum TEMP HEAD. DIFF. ORF. | SAMPLE AT DRY GAS METER |HOLDER OONDENSER OR
TRAV. PT | TIME (Ts) (Pg) |MIR VOLIRME | - °F TEMP LAST IMPINGER
NO. (8)min. in. Hg °p { in H20 | in H20 £t3 Inlet | oOutlet °F oF
ANE - a0 ‘
| - _.umh.:o L 240 | M5 87 BX 29 | 129 (o 250 63
A | wy I 2vo | us B Qus o | 120 | 1o 250 6 R
3 1. by = 240 _YS 87 g, |\ 1o /40 256 ¢
H i L 1 ho | kg | 9 |8wazf lhe L Mo ] zSo 6%
5 Vg g 1Y w” | 4SS LR Qe L, (20 ({0 2501 63
150 .
[ Tl 2 (2o | .o |1l guo, | 126 | 1o | 2so | os
2 |1 5Y 2 1% 0 45 87 R50.7 (Lo | o 2.50 ¢8R
3 (.50 L | 290 50 a7 gs(9 | no | oo | 250 | c8
4 1.5% 2 240 | 8572 Lo -~ 1833, | jzo | oo | 250 62
A 200 2 | 2u0 | .50 | 47 g5y | jz0 | oo | 250 63
2.0t ] - .
[ 2..03 2 240 .50 .97 8555 | 120 tho | 250 63
-7 705 A 2 &0 55 107 856, % 120 | (0o | 250 68
3 2.00 | 2 24D 80 | ) s gsg7 | 120 oo | 150 68
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RAMCON emissions test log sheet, cont. DATE LOCATION TEST NO.
TRAYERSE |SAMPLING VACUUM STACK VELOCITY ORFICE DIFF. GAS GAS SAMPLE TEMP.{'F) SAMPLE IMPINGER
POINT TIME N TEMP HEAD PRESSURE YOLUME BOX TEMP. TEWP
¢ (min) (in. Hg) | T4 (*F) APs (10.H20) AN (in H30) ¥m (1 3) in out (*F) (*F)
" 1.04 3 2.30 R | e Ro57 P (30 _| (00’ 250 27
3 10 S 2230 | 1.p L9 (.5 %0 | /o0 250 | &9
L LB 3 19230 | 1o |19 8329 | 10| 100 | 250 | o9
2 206 ) 230 | ,97 %) Bby.5 120 | 100 250 68
3 20| 3 230 | .27 | 19 Bo6. 0 | 120 | )00 | 250 | &9
y 12:20] 3 220 4 .o 1.9 RBlle | 1301 /ool 250 63
§ 12221 3 220 | 1.1 L. 869.> 1 130 | jo0 | 254 62
L 12201 o | 230 ] 15 | 219 gz | 30 | oo | 256 | €% .
2 21| H 2,30 .5 29 B73.4 130 | joo | 250 68
3 172:29] 4 230 > |25 B15.0 | I3® 100 250 R
H |23 H 230 .5 2.9 8791 130 | 1o | 250 LR
5 23| Mlgme | gy f 29 - 18790 ] e | top| 250 | e
_ ﬁw@w L 2720 (.S 2.9 520.7 [30 3N | 254 6 Q
2 o=l 4 230 | 15 | 29 lgser | 330 | oo | 250 |ee
3 2 yo| H 230 (.3 2.5 KLl 3 [ 30 loo 20 149
Ly 242t H 23D 1.5 2.9 BSL.0 /30 (DO 2SO 63
5 1 2uw] M 2320 | 3 2.5 822,272 | 130 | (001 2505 | 6%
“ _ __
_ | _ “




IX. CALIBRATIONS
A. PAH DATA

N I N B B U BN ) BN BN S TN BN T S BN S = =




- .

-i

L AN
- DAILY CALIBRATION CHECK
LAB FILE ID: GES13
COMPOQUND FLAG RF RF %D
MEAN 5@

3 Naphthalene 1.141 1.231 -8.9

4 Z2-Methylnaphthalene §.895 1.@386 -15.7

6 2-Chloronaphthalene 1.886 1.157 -5.5
7 Acenaphthylene 1.798 1.875 -4.2

8 Acenaphthene 1.197 1.383 -15.86

8 Fluorene 1.428 1.559 -9.2
11 Phenanthrene 1.218 1.319 -9.0
12 Anthracene 1.158 1.208 -4.3
13 Fluoranthene 1.396 1.556 -11.5
16 Pyrene 1.492 1.5@89 -1.1
17 Benzo(a)anthracene 1.342 1.334 3.6
18 Chrysene 1.323 1.428 -7.9
28 Benzo(b)fluoranthene 1.324 1.388 -4.9
21 Benzo(k)fluoranthene 1.376 1.892 -22.9
22 Benzo(e)pyrene 1.235 1.326 -7.3
23 Benzo(a)pyrene 1.224 1.344 -9.8
24 Perylene 0.759 2.881 -16.1
?5 Indeno(1,2,3-cd)pyrene ©.869 @.798 8.1
-6 Dibenz(a,h)anthracene 1.8006 @.961 4.5
27 Benzo(g,h,i)perylene @.958 1.153 -28.4
15 Terphenyl-did 5 2.897 1.815 -13.2
28 Nitrobenzene-d4d5 S @.369 @.291 21.2
29 2-Fluorobiphenyl S 1.874 1.129 -5.2
39 2,4,6-Tribromophenol S 9.128 @.145 -13.7
31 2-Fluorophenol S 1.235 ©.938 24.1
32 Phenol-45 5 1.360 1.406 -3.4
33 Pyrene-dl@ S 1.8039 1.192 -65.1
34 Anthracene-dl® S 1.847 1.089 -4.9
35 1,4-Dibromobenzene-d4 s B.709 O.949 -33.9
36 1,3,5-Trichlorobenzene-d3 s 9.343 9.318 T.2

DATE : 13-Sep-91

TIME : 15:19

%,\g'ﬁf
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(919) 544-5729

Iriangle Laboratories, Inc.
Ingtrument G

13-Sep-91 14:21

Sample:SSTDBSB
GES13
180- 1149 NwdHWWM
81
1118 1346
954
735 1192
1522
810
) B84t \Eopm 1563
4FS 582708 7
481
g5y 1576 1750
. 274 380 887
0~4P T T \ v T Y v ....q.‘.aﬁ- <<<W.<<‘.W.
Min 5.8 19.0 15.0 20.0 25.0 30.0

!
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-

TN W A Em

DB :

GES13

. MAT FOR REV Delta

!
HEDWONDORI RO HFEREEFRMNEHEERESWER RN -1

- LAB-BASE QUAN

133830
656980
18113249
858388
473990
685230
1112700
8138570
923760
984980
16239090
1487800
1915200
1956320
1343100
1995720
1764600
18891008
774120
1343602
1637500
1282800
1308500
852920
772658
925830
11159¢9
238809
669060
86160
1569208
2352409
1458100
1340600
158776
260990

33@
112

99
212
188
249
185

1,4-Dichlorobenzene-d4
Naphthalene-d8
Naphthalene
2-Methylnaphthalene
Acenaphthene-410
2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Fluorene
Phenanthrene-d1@
Phenanthrene
Anthracene
Fluoranthene
Chrysene-dl2
Terphenyl-dl4

Pyrene
Benzo(a)anthracene
Chrysene

Perylene-dl2
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indenc(l,2,3-cd)pyrene
Dibenz{a,h)anthracene
Benzo(g,h,i)perylene
Nitrobenzene~d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
2-Fluorophenol
Phenol-d5

Pyrene-dl@
Anthracene-dl198
1,4-Dibromobenzene-d4

1,3,5-Trichlorobenzene-d4d3
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BES12 39 (6. 242)

b

&

124928

Rel Int iPkd Mass #bs Int Rel Int

tPd Mass Abs Int Rel Int

iPkd Mass Abs Int Rel Int

Pei Mass Abs Int Rel Int

b Mass Abs Int
1 % 3
708 8
I e
i R 448
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3 02 18%
T % 888
B 5 e
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12 & TR
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W n Im
137
6 7% 24
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B B B
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2 ®m L
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B 9 e
P B (- B 44
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147
8.3t
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.31
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DFTPP. TUNE CHECK KEFORT *
fRaw Data File: GES12 o
Date: 13-Sep-71 ""
Time: 13:58 l
M/E 10N ABUNDANCE CRITERIA ABUNDANCE TUNE I
51 0.0 - 60.0% of mass 198 4,84 FASS '
&8 Less than 2.0% of mass &9 @.80¢ 2.@)1 FASS
&9 Mass 69 relative abundance F7.7@ FASS ,I
70 Less then 2.04 of mass &9 R.22( D.@)1 FASS |
127 4.0 - &4B.8% of mass 198 54,10 PASS
197 Less than 1% of mass 198 @.00 FASS a
198 Base peak, 180% relative abundance 1280.00 FASS l
129 S - 94 of mass 198 &£.40 FASS '
275 18 - 3% of mass 198 21.11 FASS
65 greater than 1% of mass 198 1.51 FASS l
441 Fresent, but less then mass 447 ?.6B FASS
442 Greater than 487 of mass 198 68.07 FASS
447 17 —= 2Z% of mass 442 12.04( 17.7)Y2 PASS '
I
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' A . INITIAL CALIBRATION CHECK DATE : 13-Sep-91
: - K B et e TIME : ! 14:36
' Q\/\% .- . R . -
LAB FILE ID: RF20 =GE494 RF50 =GK489 RFB0 =GE493
RF120=GE492 RF160=GE491
COMPQUND FLAG RF RF RF RF RF RF
20NG 50NG 8O0ONG 120NG 160NG MEAN ¥RSD
3 Naphthalene 1.085 1.225 1.176 1.166 1.051 1.141 5.2
' 4 2-Methylnaphthalene 0.724 1.028 0.814 0.942 0.868 0.895 12.5
6 2-Chloronaphthalene 1.037 1.161 1.14%1 1.115 1.027 1.096 5.6
7 Acenaphthylene 1.685 1.895 1.878 1.876 1.657 1.798 6.5
8 Acenaphthene 1.125 1.291 1.222 1.244 1.102 1.187 6.7
. 9 Fluorene 1.276 1.588 1.445 1.452 1.378 1.428 8.0
: 11 Phenanthrene 1.184 1.358 1.235 1,216 1.057 1.210 8.9
w. 12 Anthracene 1.148 1.28B4 1.141 1.144 1.075 1.159 6.6
13 Fluoranthene 1.373 1.529 1.435 1.384 1.258 1.3986 7.1
. 16 Pyrene ‘ 1.286 1.778 1.499 1.415 1.483 1.492 12.1
) 17 Benzo(a}anthracene 1.207 1.437 1.405-1.314 1.350 1.342 6.7
18 Chrysene 1.276 1.422 1.310 1.341 1.267 1.323 4.7
+ 20 Benzo{b)}fluoranthene 1.167 1.282 1.417 1.454 1.300 1.324 8.7
. 21 Benzo(k)flucoranthene 1.594 1.570 1.413 1,230 1.076 1.378 16.2
22 Benzole)pyrene 1.201 1.287 1.299 1.269 1.122 1.235 6.0
l 23 Benzo(a)pyrene 1,167 1.259 1.284 1.288 1.124 1.224 6.1
' 24 Perylene 0.826 0.785 0.771 0.745 0.672 0.758 7.5
25 Indeno(1,2,3-cd)pyrene 0.501 0.878 0.972 1.005 0.988 0.869 24.4
~ 26 Dibenz(a,h)anthracene 0.690 1.009 1.110 1.143 1.079 1.006 18.3
l Benzo(g,h,i)perylene 0.827 0.993 1.025 0.983 0.960 0.958 B.0
. 15 Terphenyl-di4 S 0.808 1.043 0.947 0.858 0.828 0.897 10.9
'J 28 Nitrobenzene-d5 S 0.334 0,400 0.361 0.377 0.373 0.369 6.5
29 2-Fluorobiphenyl S 1.003 1.155 1.105 1.097 1.009 1.074 6.1
30 2,4,6-Tribromophencl S 0.106 0.131 0.137 0.135 0.130 0.128 9.8
31 2-Fluorophenol $1.071-1.285 1.288 1.261 1.272 1.235 7.5
' 32 Phenol-d5 S 1,176 1.456 1.413 1.392 1.3564 1.360 8.0
33 Pyrene-dl10 $ 0.919 1.245 1.043 0.985 1.004 1.039 11.9
34 Anthracene-dl{ §$1.068 1.153 1.066 1.025 0.921 1.047 8.0
I’ 35 1,4-Dibromobenzene-d4 S 0.619 0.B22 0.699 0.706 0.698 0.709% 10.3
36 1,3,5~-Trichlorobenzene-d3 S 0.305 0.393 0.343 0.337 0.335 0.343 9.3
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m Sanple: SSTDAZA Instrument G
| [GE494
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11-Sep—91 11:49 . Triangle Labs, Inc. (919) 544-5729
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QUAN

- [ '__________._,.._.,.__._____..,.,._______.___..__.._____.____...,..,..._...._..____.__,......._.,___-___

DB : GE439

MAT FOR REV Delta

100 75 98 0
100 87 986 0
100 91 98 0
100 92 97 0
100 86 99 0
100 95 98 0
100 96 100 0
100 71 98 0
100 S84 97 0
100 80 97 0
100 95 99 0
100 94 99 0
100 95 88 0
87 59 86 0
100 85 898 0
100 94 98 0
100 87 87 0
100 90 98 0
100 86 83 0
100 90 85 0
100 92 86 0
100 89 99 0
100 90 100 0
1060 86 99 0
100 94 98 0
100 88 94 0
100 92 95 0
100 87 96 0
100 94 99 0
100 79 90 0
100 B3 98 0
100 73 97 0
100 87 99 0
100 86 98 0
100 89 g6 0
93 66 82 0

LAB-BASE QUAN

Area P.Flags
222940 bb 323
865350 bb 499

1324800 bb 501
1111400 A 603
619460 bb 751
899100 bb 672
1467500 bv 729
999750 bb 756
1229700 bb 832
1197100 bv 965
2031800 bv=* 969
1921700 vvx 976
2288300 vb 1142
1041500 bv 1373
1357200 vv 1216
2315000 vb 1173
1870100 vv* 1371
1851700 vv 13717
757800 bv 1600
1214500 vv 1544
1486700 vv 1549
1219100 bv* 1583
1192900 vv 1591
743250 vv 1604
831970 wvv 1747
956060 vv 1755
940800 vv 1777
432380 bb 401
893970 bb 664
101220 bb 887
358150 wvv 154
405660 bv 292
1621300 wvv 1170
1724800 vv 974
229100 bb 507
425540 bb 448

Scan

1,4-Dichlorobenzene-d4
Naphthalene -ds
Naphthalene
2-Methylnaphthalene
Acenaphthene-dl0
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene-d10
Phenanthrene
Anthracene
Fluoranthene
Chrysene-dl2
Terphenyl-dl4

Pyrene
Benzo(a)anthracene
Chrysene
Perylene-dl2
Benzo(b)fluoranthene

_Benzo(k)fluoranthene

Benzo(e)pyrene
Benzo({a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h}anthracene
Benzo(g,h,i)perylene
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
2-Fluorophenol
Phenol-d5

Pyrene-d10
Anthracene-dl0
l,4-Dibromobenzene-d4

1,3,5-Trichlorobenzene-d3

o M Ee an
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11-Sep-91 14:48
Sample: SSTDBSA

Iriangle Labs, Inc,

(919) 544-5729

Instrument G
GE493
100- 1174 3977378
1142 Lo
756 1378
77 1373
1313 A429
842 . 1551
729 962 1593
591 )
. 294 6«03
XFS -
449 \ 672 1605 1779
. | 1 _.
|
u.. |
}
n- S B ¥ 441L | 4 ML | «- L) o  § il 4—u.q o ¢ﬁ*4
. |Min 5.0 10,0 15.8 20.0 25.0 30.0
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QUAN DB :

. mr r hnb e e . A S S Y ] e S S . T — —

GE493

No. MAT FOR REV Delta
1 100 79 98 0
2 100 B& 93 -1
3 100 92 99 1
4 100 93 98 2
5 100 92 99 1
6 100 94 98 0
7 100 95 100 0
8 100 74 99 0
9 100 93 97 0
10 100 8B 97 0
11 100 94 99 0
12 100 94 99 1
13 100 95 98 0
14 91 8B1 95 0
15 100 85 94 0
16 100 94 98 1
17 100 86 97 1
18 100 90 98 1
19 100 83 93 1
20 100 90 95 0
21 100 91 96 1
22 100 S0 99 1
23 100 B89 100 1
24 100 88 99 0
25 100 92 97 1
26 100 89 95 0
27 100 91 94 1
28 100 B84 98 1
"9 100 93 99 0
.0 100 79 90 0
31 100 84 98 0
32 100 68 96 0
33 100 77 98 1
34 100 86 98 0
35 100 86 95 0
36 84 63 82 1

LAB-BASE QUAN

244900

968500
2277000
1769600

606260
1383000
2277600
1481500
1752600
1222300
3019200
2790000
3507400
1179400
2234900
3536900
3314500
3088900
1014500
2874900
2866400
2635000
2605400
1563300
1973000
2251400
2079400

698380
1339200

166660

629920

692280
2460100
2606500

342220

664130

13-Sep-91 14:41

l1,4-Dichlorobenzene-d4
Naphthalene-d8
Naphthalene
2-Methylnaphthalene
Acenaphthene-dl0
2-Chloronaphthalene
Acenaphthylene
Acenarhthene
Flucorene
Phenanthrene-d10
Phenanthrene
Anthracene
Fluoranthene
Chryseene-dl12
Terphenyl~-dl4

Pyrene
Benzo{a)anthracene
Chrysene
Perylene-dl2
Benzo(b)fluoranthene

. Benzo{k)flucranthene

Benzo(e)pyrene
Benzo{alpyrene
Perylene
Indeno{(l1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophencl
2-Fluorophenol
Phenol-d5

Pyrene-dl0
Anthracene-di0
l,4-Dibromobenzene-d4
1,3,5-Trichlorobenzene-d3

' - -J



11-Sep-91 13:59 Triangle Labs, Inc. (919) 544-5729

mmmmwn" SS1D12A Instrument G
92 :
1175 5262553
188 ] TI
1143 -m
978
797 1380
97@
843 hmqu/ 1553 1596
1313
592 730 1759
N
295 449| goa teon | A7
AFS
912
il
[*) T MR BRI B .Lq.‘- MRS | v _r ) ¥ MMM S M T PN
Nin 5,08 19,0 15,8 20.9 25.0 39,0
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QUAN DB : GE492 LAB-BASE QUAN

|

No. MAT FOR REV Delta Area P.Flags Scan QM Name

1 99 60 98 0 242260 bb 323 152 1,4-Dichlorobenzene—d4
2 100 173 92 0 924820 bb 499 136 Naphthalene-ds8

3 100 92 98 1 3235700 bv 502 128 Naphthalene

4 100 92 97 2 2613200 bv 604 142 2~Methylnaphthalene

5 100 88 99 0 608700 bb 751 164 Acenaphthene-dl0

6 100 95 99 0 2035300 bb 672 162 2~Chloronaphthalene

7 100 94 99 1 3425400 bv 730 152 Acenaphthylene

8 100 79 100 1 2272100 bb 757 153 Acenaphthene

9 100 92 97 1 2652000 bb 833 166 Fluorene

10 100 81 97 1 1251800 wvv 966 188 Phenanthrene-d10
11 100 94 98 D 4566800 vv* 970 178 Phenanthrene
12 100 9S4 99 1 4296800 wvv 978 178 Anthracene

13 100 94 98 0 51973200 vv 1143 202 Fluoranthene
14 B7 56 93 0 1183100 bb 1374 240 Chrysene-dl2

15 100 84 93 0 3071000 wv 1217 244 Terphenyl-dl4

16 100 92 98 1 5066200 vv 1175 202 Pyrene

17 100 88 897 1 4703900 vvx 1373 228 Benzo(a)anthracene

18 100 90 98 1 4798300 vv 1379 228 Chrysene

19 100 81 93 1 1177600 bwv y//- 1602 264 Perylene-dl2

20 100 91 95 2 5137300 v!*x*a 1548 252 Benzo(b)fluoranthene
21 100 92 96 2 4343500 wvv 'ﬁﬂ/m 1553 252. Benzo{k)fluoranthene
22 93 89 99 3 4482300 bv 1588 252 Benzo{e)pyrene

23 93 89 100 3 4549000 wv 1596 252 Benzo(a)pyrene

24 100 88 989 1 2631000 wvv 1607 252 Perylene

25 100 92 87 2 3549200 bv 1751 276 Indeno(1,2,3-cd)pyrene
26 98 88 85 2 4037500 wvv 1759 278 Dibenz(a,h)anthracene -
27 99 90 94 2 3474300 bv 1781 276 Benzo(g,h,i)perylene
28 100 78 98 1 1044500 bb 402 B2 Nitrobenzene-d5

39 100 93 99 1 2003300 bb 665 172 2-Fluorobiphenyl

J0 99 79 91 1 245750 bb 868 330 2,4,6-Tribromophenol
31 100 85 98 1 916640 wvv 155 112 2-Fluorophenol

32 B9 59 94 2 1011900 bhb 294 99 Phenocl-d5

33 100 79 97 1 3525000 vv 1172 212 Pyrene-d10

34 100 82 98 0 3850800 vv 975 188 Anthracene-dl0

35 100 81 96 0] 513200 bb 5017 240 1,4-Dibromobenzene~-d4
36 91 63 82 D 933920 bb 448 185 1,3,5~-Trichlorobenzene-d3

-. -
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11-Sep-91 13:25 Triangle Labs, Inc.
Sample: SSTD16B Instrument G
GE491
1901 1176 5997902
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7357 pga {7 1381
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DB :

GE491

MAT FOR REV Delta

98
100
100
100
100
100
100
100
100
100
100
100
100

74
100
100
100
100
100

99
100

93

93
100
100

98

92

98
100
100
100

71
100
100
100

B2

HOFHOMNFMRMROHWNMNMMNWWRDNEHEHOHDODEEFNOODQOQOOQOHMNEKEOOD

LAB-BASE QUAN

801380
3368200
2780900

568880
2336100
3771000
2506900
3134700
1270600
5372900
5462800
6391100
1051500
3480900
6237300
5675900
5329500

vvk

vy
vvE
vv

1078600 vb
vixwThEi 1549
v o~a s/ 1554

5609400
4642400
4838900
4848800
2899100
4263000
4657100
4139800
1197100
2286300

296520
1065200
1142300
4222000
4683000

584300
1073200

bv
vv
vv
bv
bv
bv
bb
bb
bb
vb
bb
v
vv
bb
bb

1603

% 1589
1597
1609
1752
1760
1783

402
665
869
155
294
1172
976
507
449

13-Sep-91 14

l,4-Dichlorobenzene-d4
Naphthalene-d8
Naphthalene
2-Methylnaphthalene
Acenaphthene-dl10
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene-d10
Phenanthrene
Anthracene
Fluoranthene
Chrysene-d12
Terphenyl-dl4

Pyrene
Benzo(a)anthracene
Chrysene
Peryvlene-dl2
Benzo(b)}fluoranthene

. Benzo(k}fluoranthene

Benzo({e)pyrene
Benzo(a)pyrene
Perylene
Indenc(l1,2,3-cd)pyrene
Dibenz{a,h)anthracene
Benzo{g,h,i)perylene
Nitrobenzene-d5
2=-Fluorobiphenyl
2,4,6-Tribromophencl
2~Fluorophenol
Phenol-d5

Pyrene-di0
Anthracene-dl0
l,4-Dibromobenzene-d4

143

1,3,5-Trichlorobenzene-d3
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Sample:DFTPP Instrument G
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AN el

GE480 M8 (5.508) 126976
L«b Mass Abs Int Rel Int Pk} Mass Abs int Rel Int  IPAd Mass Abs Int Rel Int  IPYd Nass Abs Int Rel Int  IPRé Mass Abs Int Rel Int
1 B g8 845 '3 ¥ MM 289 18 W7 1648 LR 197 1w 98 L 119 M5 1344 L8
20 un 2.3 1 H 18l 1768 1,39 166 14 o4 276 198 19t Sl T Al 130 2% 1520 1.2
I W A9/ £ 1T I8 89 Q.46 187 49 &4 2. ¥ 197 189% .83 13 W 416 .3
4 19w 1.9 ¥ M 1188 9.2 '8 193 g2 843 @@ 193 196 )82 1132 255 48 3.9
5 49 b IR TL YA Y B T 1" S - B B 1. |7 .78 81 196 s LB O UT OB/ M LA
b @2 2 '8 B 4 .29 RIS 1372 1,18 182 198 126975 led.m 1M 297 mn 8.45
7 081 JMu 3.8 L3P 197 1M ISM2 Y 1% WM OLID MRS 199 TMR L M 2@ 4@ L.
8 2 268 1.4 143 1M X LW T2 @ B 8. M M B RA2 136 A4S g2 9.47
§ 5% 1168 B.92 14 L6 [/ B4 T 1B 2 .3 s Mt BTlh  8.49 UT T 1S4 118
0 5 prall 175 142 1 43452 48 1 15 48 43 g 23 788 .62 1B M 4958 L2
i & Li gl 143 12 24 L1 8 548 8.5 N7 24 24 LB NP S ®HO15.93
12 & 1688 L2 M il BH BB 1 TH 1Hl 138 125 i W T L 1 e 488 1,93
13 &5 82 B89 145 17 4B UL P TT 182 BN W M WM Be i m 194 1.5
4 &9 4Tbh J7.58 1 & 118 g2 .89 1718 185 1824 8.8 ll@ 287 4459 1.3 2 93 |8 8.3l
A b} CIE IR Y A V7 5% .67 19 1k 856 .52 1 288 79 853 1143 ¥ 408 1.8
1 M a2 g 8 183 1696 L. 188 147 FLYL; .83 12 e M .47 M X7 | B.43
17 70 7348 .08 49 1A 456 8.% 18l 148 308 .8 M3 ol M2 LG 1S 3@ 76 8.6
18 7% 1w .18 @ 135 &6 .57 182 9 28 &M M4 A5 122 L% 4 NS 58 .4
19 77 sM72 4778 181 17T TMSs SS.4S 1l M 85 852 IS AT MM 585 M 3T 1@ LB
?® " O®2 O 132 1B M I8 M I S| e 218 S 8.4 48 TH 1872 2.84
201 UM 2.4 1S3 13 AMSs 1935 8t 184 893 17 221 TIH 618 118 32 M R
Z O ®m MM 211 % 138 % L7 18 175 Z8 1.86 118 = 1349 A2 158 3 2 8.8
AT TR R L | B I S48 B.43 1 BT 7% 67 A% Iy 23 1776 148 181 M¥5 B8 1.8
A @2 1 ;R 1R 1M &4 832 188 17 78 AT A 24 1518 LW R 72 M B
v % b TR T/ TR kv 1895 LM 18 179 &7 38 2l B T LM NS s 88 L
% B M .M 3B 1B B8 B.45 1M 18 W 2. N O O 4S5 W 3 Im L.
7 B LAT SN W B B 95 8.7% 91 st 1456 s Wn = T 8.4 T 4 ¥ 8.4
B 7 B oe3l s 14 I W 192 i8S a2 N M 3 B4 % ML TE LY
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DFTFP TUNE CHECK REPDRT

Raw Data File: GE488
Date: i1-Sep—-?1
Time: 11:23
M/E ION ABUNDANCE CRITERIA ABUNDANCE TUNE
ol 0.0 ~ HD.D0Y of mass 198 Z1.85 FASS
&8 Less than 2.0% of mass 69 2.00¢ .81 FASS
69 Mass &% relative abundance 37.5@ FASS
7Q Less then Z.87% of mass &9 2.90( B.0)1 PASS
127 40.0 - 50.0% of mass 198 925.465 FPASS
197 Less than 1Y% of mass 198 2.00 PASS
198 Base peak, 100% relative abundance 100.00 FASS
199 S - 9% of mass 198 6.05 FASS
273 1@ - Z@0% of mass 198 15.23 FASS
RY-} greater than 1V of mass 198 1.86 FASS
441 Fresent, but less then mass 442 &.75 PASS
4472 Greater than 487 of mass 198 S2.42 FASS
443 17 - 2T% of mass 442 2.58¢( 1B.2)2 FASS
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IX. CALIBRATIONS

B. GAS CHROMATOGRAPHY
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FIELD ANALYSIS DATA SHEETS

Plant \OAPA -

Date_ -4 -4 |
Location T™ans 30D
(D
1. General Information:
Saurce temp. (*C) V26 Columnar temperature:
Praobe temp. (*C) 12 G Initial (*C)/time (min) s
Ambient temp. (*C) 2 A Program rate (*C/min) 0

Atmospheric press. (in. HG) Y. O
Source press. (in. Hg)

Absolute source press. (mm)

Sampling rate (liter/min) \
Sample loop volume (ml) - \
Sample loop temp. (*C) 1<
Dilution gas flow rate (mi/min)

Final (*C)/time (min) A

: ) as
‘Carrier gas flow rate (mi/min) 3o

Detector temperature (*C)
Injection time (24-hr basis)
Chart speed (mm/min)
Dilution ratio

Dilution gas used (symbol)

2. Field Analysis Data: Melhcne Cllbahon

Run # Time
mponent Area Attenuation A X A Factor Concentration (pom
Melone. v WA > MUGT 5, PIC2N
" YW OR 3T LA O 2672
Aog S RS 1.2
Run # Time
mponent Area Attenyation A x A Factor n ion {pom
rovrane LAY %2 S04
L A 0% 3 2 I OG
A, U300 T [
Run # Time
mponent Area Attenyation A x A Factor Concentration (pprr
Moo g 33 L4o s S 6
‘“ 12154 2 165
A‘(g‘s%'cﬂ UBAA LY




Componsnt Mumber Retention Height frea Arsa % External Units

Operator : RREAMCON ENVIRONMENTAL l
Instrument : Instrument 1
File @ XMETZO0A.CHR
Temperature : BTEX.TEM
Components : BTZX.CFI
Pate @ OB/0Q/1991
Time : 0%:40:14
Tl -.':!'—.:iﬁ‘t"‘.‘; —‘“ EREERY: A0 .
. ! ‘il e !
niTasNz 706,843 832,51 = Fopen l
METRANE i 0,453 i, ds AF7, 41 RSS! NS I




—

!
|
|
i
| 8
|
i
i
|
\

Operator : RRAMCON ENVIRONMENTAL
Instrument : Instrument 1
File : XMETZ00QR.CHR
Temperature : BTEX.TEM-
Components : BTEX.CPT
Date * 0B/0%9/1971
Time : 0F:47:47
.._'L . Finmy = Cam
5 Cosn3I 4 | {‘;i s
Com ant Number FRetention Height Graa External
Sty 5 1 4T &5, 052 4332, 0% ME
1 435 NAA

Units




ODperator : RRAMCON ENVIRONMENTAL
Instrugent : Instrument 1
1l2 ¢ XMET700CAH.CHR
remperature : BTEX.TEM
Components : BTEX.CFT
Date : 8/02/177%
ime  09:355:256
=3, 20k
. i !
MITARNT Poninnd o ELAR —_—
: p—
Componznt Number Retention Height Area firea X External
AT i RPN A R YR g o T e
b LS [P PR | L A IR P ]
1 1381, 40 PO, 00 N/A




l Uperator : RRAMCON ENVIRONMENTAL
Instrument : Instrument 1
] File : XMET700LE.CHR
' Temperature : BTEX. TEM
Components : BTEX.CFT
Date : 08/09/19%1
' Time : 09:38:15
. R e B I
Component Number Retenticn Height frea External
2T RS i GLAET Zal, 1Tz : S
1 1318.59 N/&




Cperator : RRAMCON ENVIROMMENTAL
Instrument ¢ Instrument 1
File @ XMETSO0A.CHR
Tempetrature : BTEX.TEM
Components @ BTEX.CPT
Date 1 QOB/OT/129]
Time ¢ 1G:02:58

L Emy e
! 4 :
boidt, 28 §3%, 00 | i 5,433

: e ,

1,
Component Number Retentien Reight Area Area % Euxternal Units
i I P I Rt nvE, L, i N
i B95.05 100,00 N/&
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MCON ENVIRKONMENTAL
=1y

Number

(o L TR TR TT -l

Fil
t
m

peratur
Da
Ti

4

Operato
Instrumen
ocmpon=nt

Tem
c
Compon=nt

T
i= 8]




CHROMATOGRAPHIC CONDITIONS DATA SHEET

#

COMPONENTS TO BE ANALYZED EXPECTED CONCEKTRATION
MeMae - S0 A0 feon
Qenzene ' e [
A\o\ene ] L\0 "

_ C—\r\\,:\%(\ng:(\@ 2. \L
A lene £ o

Suggested Chromatographic Calumn: SO~ 1 o [ ontwas 59

Column flow rate: 30D mi/min  Head Pressure: mm Hg
Column temperature: P

Isothermal 715 *C

Programmed from — ‘Cto — *Cat — *C/min

Injection port/sample loop temperature: 35 *C
Detector temperature: *C

Detector fiow rates: Hydrogen mi/min.
Chart speed: inches/minute

Compound data:

Compound Retention Time Attenuation
Mevene 4 P
??m\le o . 3
HEAUNS 38 22
Lo, bSoazcas S0 2N
Kalpne (.a 9

[}

- Y
N
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7 " PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE

(Equation 18-3 or 18-4)

STANDARDS
Mixture Mixture Mixture
Standards Preparation Data: #1 #2 #3
Organic:_&vEx Cendhic . e’ é&e&_«.&ne—f '
Bag # or identification
Dry gas meter calibration factor /.88 L aa
Final meter reading (liters) L2 2.5 52 ?>
Initial meter reading (liters) D (&) )
Metered volume (liters) R 2% [ M
Avg. meter temperature (°K) 2399 o+ 299 (o4 299. M
Avg. meter pressure, gauge (mm Hg) 26.02 206,02 20.02
Avg. atmospheric pressure (mm Hg) Jlo?. 2l o7 20 2.2k
Avg. meter pressure, absolute (mm Hg) _I18R8.28 I88.729 186,29
Syringe temperature (°K)
Syringe pressure, absolute (mm Hg)
Volume of gas in syringe (ml)
Density of liquid organic (g/ml) 274 868 _ReT
Volume of liquid in syringe (s 1) Q.4 1l 13
GC Operating Conditions:
Sample locp volume (ml) \ \ \
Sample loop temperature (°C) 75 75 75
Carrier gas flow rate (mi/min) 20D 30 30
Column temperature:
Initial (°C) 75 75 wisd
Rate change (°C/min) — — —
Final (°C) 75 75 29
Crganic Peak Identification and
Calculated Concentrations:
Injection time (24-hr clock) : ‘
Distancs to peak (cm) 1033 3t 3.2915
Chart speed (cm/min) — S p—
Organic retention time (min) |.1o32 3o S.958
Attenuation factor 3Z 322 .32
Peak height (mm) 80750  39.2585
Peak area (mm?) Hpl 49 52315 707.165
Peak area x attenuation factor (mm?) HITH  JoTHOSD 2202379
Calculated concentration (ppm) 40.9 297 409,

i T .o o o - -5 .. e

Plot peak area x attenuation factor against calculated concentration to obtain calibration
curve.




| } PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE l
STANDARDS '
Mixture Mixture Mixture .
Standards Preparation Data: ?#1 > #2 #3
. _M_ .

Organic: 5T EX Reae  iwr iz st .

Bag # or identification

Dry gas meter calibration factor S

Final meter reading (iters) 0. 3 .

Initial meter reading (liters) 0 '

Metered volume (liters) LZ2.3

Avg. meter temperature (°K) 29914 l

Avg. meter pressure, gauge (mm Hg) 2o D2

Avg. atmospheric pressure (mm Hg) 20220 l

Avg. meter pressure, absolute (mm Hg) 7RR.25 ,

Syringe temperature (°K)

Syringe pressure, absoclute (mm Hg)
Volume of gas in syringe (mf)
Density of liquid organic (g/ml) _Bl)
Voiume of liquid in syringe (u ) 13

GC Operating Conditions:

Sample loop volume (mi) |

Sample loop temperature (°C) 25

Carrier gas flow rate (mi/min) 5.0)

Column temperature:

Initial (°C) 5
O
75

Rate change (°C/min)
Final °C)

Crganic Peak ldentification and
Calculated Concentrations: .

Injection time (24-hr clock)

Distance to peak (cm) b,azgﬁi?[@yzsé%
Chart speed (cm/min) L ! —
Organic retention time (min) &3 70445

Peak area x attenuation factor (mm?) F 06.28
Calculated concentration (ppm)
(Equation 18-3 or 18-4)

Aftenuation factor

Peak height (mm) 1G9 a0

Peak area (mm?) ral 34 17036 /7429
%

Plot peak area x attenuation factor against calculated concentration to obtain calibration '

curve. .
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' PREPARATION OF§STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE
' '_ STANDARDS
I- Mixture Mixture Mixture
Standards Preparation Data: #1 #2 #3
' Organic: RTe=X Srinsae ' aset ) bpaganed
, Bag # or identification :
Dry gas meter calibration factor a8 ! a” QX
l' Final meter reading (liters) SO 5o =
Initial meter reading (liters) o o D
l Metered volume (liters) Sto So ZO
Avg. meter temperature (°K) 299 Lt 295, 248
Avg. meter pressure, gauge (mm Hg) 2L .02 22 2GR
l ' Avg. atmospheric pressure {mm Hg) WAL Q226 .2
. Avg. meter pressure, absclute (mm Hg) Q%xo< A%%.2% %%2%
Syringe temperature (°K)
l Syringe pressure, absciute (mm Hg)
Volume of gas in syringe (mi)
Density of liquid organic (g/mi) _3A Sl A
. Volume of liquid in syringe (u ) a s =
l GC Operating Conditions:
Sample loop volume (mi) \ \ \
Sample loop temperature (°C) = aly s
l Carrier gas flow rate (mi/min) ey o 50
Column temperature: '
l Initial (°C) s < ey
Rate change (°C/min) — - -
Final (°C) < 1< AL
I ' Organic Peak Identification and
. Calculated Concentrations:
I Injection time (24-hr clock)
Distance to peak {cm) 10 D966 SR
I Chart speed (cm/min) ~ =
' Organic retention time (min) LeOX 3oLk Sl
Attenuation factor 5Y) 22 32
" Peak height (mm) PARLIEIVY 2O 58S \u. 3%l
Peak area (mm?) b6 . 2023 2124
' Peak area x attenuation factor (mm?) o0 3% BB CH acaa.orl
' Calculated concentratiori (ppm) 4. 20.0 \& .~
(Equation 18-3 or 18-4) :
l . Plot peak area x attenuation factor against calculated concentration to obtain calibration
curve.
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t . . .
PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE

STANDARDS
Mixture Mixture Mixture
Standards Preparation Data: #1 #2 #3
' Cm-o P
Organic:_&Tex Lpse S S T e S
Bag # or identification
Dry gas meter calibration factor req
Final meter reading (liters) =0
Initial meter reading (liters) o
Metered voiume (liters) S5O
Avg. meter temperature (°K) DoA .
Avg. meter pressure, gauge (mm Hg) 2602
Avg. atmospheric pressure (mm Hg) W2 2

Avg. meter pressure, absolute (mm Hg) 8€.2%
Syringe temperature (°K)

Syringe pressure, absolute (mm Hg)
Volume of gas in syringe (mil)
Density of liquid organic (g/mi) AN
Volume of liquid in syringe (u 1) 3

GC Qperating Conditions:

Sampie loop volume (i) \

Sample laop temperature (°C) 05
Carrier gas flow rate (ml/min) 20
Column temperature:
Initial (°C) <
Rate change (°C/min) Q
Final (°C) 1S

Organic Peak ldentification and
Calculated Concentrations:

Injection time (24-hr clock)

Distance to peak (cm) G238 /G.53/2.0 1
Chart speed (cm/min)

Crganic retention time (min) -2/ 80 A0
Attenuation factor 22

Peak height (mm) SR S6 133
Peak area (mm?) B L/ 15840
Peak area x attenuation factor (Mm?)  casikfun. st fiossa
Calculated concentration (ppm) aH

(Equation 18-3 or 18-4)

Plot peak area x attenuation factor against calculated concentration to obtain calibration
curve. -

x
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PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE

-

STANDARDS
Mixture Mixture Mixture
Standards Preparation Data: #1 #2 #3
Organic:_BT E X Betzere Tohene. - Bl Tereene
Bag # or identification
Dry gas meter calibration factor L0849 19 99
Final meter reading (iters) Nol6) a'®, a0
Initial meter reading (liters) O O Q
Metered volume (liters) S0 10 90
Avg. meter temperature (°K) 729Q. 4 29 o4 299 rYy

Avg. meter pressure, gauge (mm Hg) 20.07 Z.07 Z20.0Z
Avg. atmospheric pressure {mm Hg) 7 2l _ToZ 2 2fe2 . 2(p
Avg. meter pressure, absolute (mm Hg) 28378 TR0 el a WA,
Syringe temperature (°K)

Syringe pressure, absoiute (mm Hg)
Volume of gas in syringe (mi)

Density of liquid organic (g/mi) e YA - _BeA Po7
Volume of liquid in syringe (x ) ‘7z 2 2.5

GC Operating Conditions:

Sample loop volume (mi) | { !

Sample loop temperature (°C) a5 15 79
Carrier gas flow rate (ml/min) =20 20 D
Column temperature:
Initial (°C) 75 75 75
Rate change (°C/min) — — —
Final (°C) 75 25 75

Organic Peak Identification and
Calculated Concentrations:

Injection time (24-hr clock)

Distance to peak (cm) Lipl5 _3D%S 5105
Chart speed (cm/min) — —_— —
Organic retention time (min) Lloid 3085 5. b5
Attenuation factor DT 37 .37
Peak height (mm) [4.025 ReID 237
Peak area (mm?) 129 &05 13 555 15399
Peak area x attenuation factor (mmz) 1475 235, £G 77.04

Calculated concentration (ppm) 107 BGg A%
(Equation 18-3 or 18-4) .

Plot peak area x attenuation factor against calculated concentration to obtain calibration
curve. -
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PREPARATION OF STANDARDS IN TEDLAR BAGS AND CALIBRATION CURVE

.

STANDARDS
Mixture Mixture Mixture
Standards Preparation Data: #1 #2 #3
P-MO
Organic: Ylren i et ’
Bag # or identification
Dry gas meter calibration factor 09
Final meter reading (liters) o0
Initial meter reading (liters)
Metered volume (iters) O
Avg. meter temperature (°K) 299,64
Avg. meter pressure, gauge (mm Hg) 20.02
Avg. atmospheric pressure (mm Hg) 2622

Avg. meter pressure, absolute (mm Hg) 28229
Syringe temperature (°K)

Syringe pressure, absclute (mm Hg)
Volume of gas in syringe (mi)
Density of liquid aorganic (g/mi) 200
Volume of fiquid in syringe (s I) 7.8

GC Operating Conditions:

Sampie loop voiume (mi} l
Sample lacp temperature (°C) 70
Carrier gas flow rate (mi/min) =0
Column temperature:
Initial (°C) 75
Rate change (°C/min) —
Final (°C) ")

l
TE T

T

Organic Peak Identification and
Calculated Concentrations:

Injection time (24-hr clock)

Distance to peak (cm) OB %17.786

Chart speed (cm/min}) /

Organic retention time (min) 038 /6.849( 7,763

Attenuation factor 3 —_— E—
Peak height (mm) Wizeefen 0
Peak area (mm?) 0. 4% 3710 1749 |
Peak area x attenuation factor (mm?) 3Ru/ L.l /Mo

Calculated concentration (ppm) [l '

(Equation 18-3 or 18-4)

Plot peak area x attenuation factor against calcuiated concentration to obtain calibration
curve.
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IX. CALIBRATIONS

C. INSTRUMENTAL




A JESN . S B
4 . - «

lNSTHUMENTAL ANALYSIS CALIBRATION DATA

- .--3---'7.-5-'”"‘%"@"
-~ DILUENT SO MONITORS

Plant /44 ' /7 g 4-"_’ Locahon ﬁﬁ.&&,

Date j-5-95/ S pperator //4?’-
Initial Calibration  (Accuracy: + 2% Span) -

Gas Type Actual | °* Analyzer
Concentration Response

" SOz-ZBI‘b 0. < - oo
H SOHigh | 2.5 | g3
SO,-Mid £3./ TE} g5 ﬂ

System Bias Reponse: -  Analyzer Rammé-lniuai-aias = + 5% Span
Final Bias - Inittal Btas = * 3% Span

Run# /  Time: /of_j'..//,_x,'
- Gas Type Initial Blas -~ | - Final Blas Drift
Response -. -Response
H Zeto & -0 T o 0.0

ﬂ SOg | 5@ e a4 0.5

Run # =2 Time: /2 :/¢ - /37
[ GasType .| Initial Blas ' Final Blas Drift ]

Response Response
Zero o.o ~o. 2 0.8

SO 279 / 7.3 0. 2. ﬂ

Tt v

Run # T‘ln'ne:/q;;ﬁ-_/é;,_'g

Gas Type initial Blas " * 'Final Blas Drift
Response - “ Response )

" Zero —e ] B en 0.3
1.3 ' 7 i,




INSTRUMENTAL ANALYSIS CALIBRATION DATA

DILUENT O, AND CO,, MONITORS

Plant o/ £ /A4 AP Location ptewyde 7~

Date _ g -5-5/ Operator J‘é

Initial Calibration  (Accuracy: = 2% Span)

o, co,
Gas Type Actual Analyzer Gas Type Actual Analyzer
Concentration Response Concentration Respanse
Oz-Zero Py S) & O COZ-Zero S. o P
O,-High 2¢/ 20.5 CO,-High i 4 ey,
0,-Mid s 0 q.& CO,-Mid - q

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

Run# / Time: s, 473 — /T3

Gas Type Initial Bias Final Bias Drift
Response Response
Zero oo o © & e < o |0.0 0.0
C0,/0, 7.4 -5 |9 4 ¢.5 6.0 0.0
Run # = Time:,2: ,¢-A¢
Gas Type Initial Bias Final Bias Drift
Response Response
Zero ¢ e 0@ |o.o -0 10.0 0.0
C0,/%, &5 9% |lgr 25 1po0 0.0
Run # _7 Time: /4. 3es - /L 23
Gas Type -;tial Bias Final Bias Drift
Response Response
Zero & .0 o-© |-a.y -0 |0 0.0
CO,/0, £ 75 ey g5 |00 0.0
Run # Time: ,&+ytel a,f,"”"’
W Gas Type Initial Bias Final Blas Drift
Response Responsa
Zero o/ 4-© | o0 o.1 |01 0.1{
CO40, lg5 s lgs s5 |D.O 0.0

[T
v

|



INSTRUMENT AL ANALYSIS CéLlBRATION DATA

N .'.-— -..~ l

CARBON MONOXIDE

o Location _#a. gt

Plant_ A APA APA e 7=
Date 5 -5-5/ . Operator ;%
CORange /o< |
Initial Calibration: (Accuracy: = 5% Span)
Gas Type Actual Concentration Anayzer Response
CO-Zero 0 ~on 3
CO-High g5 e E5¢, rea3 || resa
CO-Mid 5FE Al /LS
L__CO-Low 325 _3/3-¢
Zero & Span Drift: (Accuracy = 5% Span)
EndRun# / Time: /°:33 -//.'53
H .Gas.Type Initial Response Final Response Drift
u CO-Zero ~-c. 3 -—e. T O
H Cco- e g cod. Y q "

EndRun# 2 Time: /2 Sv¢ - 3.,

————_—,——_————T———_‘_———‘—I

ﬁ Gas Type Inittal Responsa Final Response Deift
CO-Zero ~o. 2 o 0.8

“r . co- Cos. &og. D 0.7 |
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INSTRUMENTAL ANALYSIS CALIBRATION DATA
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IX. CALIBRATIONS

D. METHOD 5 SAMPLING EQUIPMENT
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Name: Mr. G. Sumner Buck, Il
Tatle: President

Qualifications:

Mr. Buck is a graduate of the University of Mississippi with graduate studies at
Memphis State University and State Technical Institute of Memphis. He is a
graduate of the EPA 450 "Source Sampling for Particulate Pollutant’s” course and
the 474 "Continuous Emissions Monitoring” courses outlined by EPA at Research
Triangle Park, N.C. He has been directly involved in conducting and.supervising
air emission testing for over 15 years. He has personally conducted over 400 air
emission tests. He currently sponsors and directs visual emission certification
schools for US EPA Method 9.

Project 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. Joe Sewell
Tile: Instumentation 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
personaily 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.

Proi Duti

Mr. Sewell provided project leadership for all test procedures conducted at the
faciiity. He is the Quality Assurance/Quality Control Coordinator and will provided
guidance in QA/QC to each team leader with regard to individual responsibiiities
on site for all testing procedures. He acted as a secondary contact person for
RAMCON Environmental Corporation.
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Name: Mr. Ken Allmendinger
Title: Feld 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.

Project 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 pericds with the plant personnel.
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Name: Mr. Ray Jenkins
Title: 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 @ 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 methedology. 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. 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 S 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.

- Project 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
sampie train, leak checking the system, operation of the train and recording the
test data on the field data forms.
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Name: Mr. Paul Tavermna
Title: Assistant Laboratery Technician

Qualifications:

Mr. Taverna is currently serving as Assistant Laboratory Technician. He is
proficient in conducting many analysis procedures such as front and back-half
particulate analysis, titrations, extractions, etc. He is currently a senior at Memphis
State University and is majoring in Biomedical Engineering with a minor in
Chemistry.

Project Duties:

Mr. Taverna assists Bruce Shrader in conducting the laboratory analysis on the
particulate samples. He is responsibie for tare weighing the filters, performing the
final weighing of the prepared sampies and recording the analysis data in the
laboratory record baoks.
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Title: Air Pollution Source Testing At Lehman Roberts Company,
Memphis, Tennessee,

2 volumes
Ramcon Environmental Corporation, Memphis, TN,

October 23, 1991.






