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REPORT OF AIR POLLUTION SOURCE TESTING FOR
SELECTED AIR TOXICS AT INDUSTRIAL ASPHALT,
WILMINGTON, CALIFORNIA

SECTION 1
INTRODUCTION

During the period April 30 through May 4, 1992, Engineering-Science, Inc., (ES), of
Irwindale, California, conducted air pollution source testing to quantify the mass emission
rates of selected air toxics from the baghouse serving the rotary dryer. at the Industrial Asphalt
(TA) facility in Wilmington, California. The facility is a batch type asphalt plant and operates
under Authority-to-Construct granted by the South Coast Air Quality Management District
(SCAQMD). Testing was conducted to determine air toxic emissions for use in calculating
emission factors for air toxic emissions inventories as required by recent amendments to Title
I of the Clean Air Act. The testing program was conducted at the request of the National
Asphalt Paving Association (NAPA), and will be used as "pooled source test” data.

A total of three test runs for each pollutant was conducted. Testing was performed to
determine mass emission rates of particulate matter (PM), condensible particulate matter
(Condensible PM), polycyclic aromatic hydrocarbons (PAH), cresols, formaldehyde (HCHO),
and volatile organic compounds (VOC) including methane, benzene, toluenes, ethyl benzene,
and xylenes (BTEX). In addition, continuous emissions monitoring (CEM) was conducted to
determine concentrations of total hydrocarbons as methane, sulfur dioxide (SO,), nitrogen
oxides (NO,), carbon monoxide (CO), oxygen (O,), and carbon dioxide (CO5y).

The testing program was coordinated by Messrs. Dwight Beavers and Terry Prentice of
IA. The ES testing team was comprised of Messrs. Rollie Rosario, Mike Edwards, Dwight
Wieman, Cory Holt, Cesario Mangaoang, and Rob Pearman. Mr. Tom Brumagin of NAPA
assisted in the coordination and planning of the testing program. Also present as observers
were Messrs. Don England and Steve Falzarano of ES. IA control room personnel monitored
and documented plant operating conditions and throughput.
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The actual testing schedule during the testing program was as follows:

April 30, 1992

Run 1 PM

Run 1 Condensible PM

Run 1 PAH & Cresols, start Run 2

Run 1 HCHO

Run 1-3 Methane, BTEX

Run 1 CEM - Hydrocarbons

Run 1 CEM - (SO,), (NOy), (CO), (0,), (COy)

May 1, 1992

Run 2 PM

Run 2 Condensible PM

Run 2 PAH & Cresols

Run 2-3 HCHO

Run 4-6 Methane, BTEX

Run 2 CEM - Hydrocarbons

Run 2 CEM - (S§0,), (NOy), (CO), (0,), (COy)

May 4, 1992

Run 3 PM

Run 3 Condensible PM

Run 3 PAH & Cresols

Run 7-9 Methane, BTEX

Run 3 CEM - TGO

Run 3 CEM - (302), (NOZ), (CO), (02), (COz)
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SECTION 2
PROCESS DESCRIPTION AND
EMISSION SOURCE INFORMATION

2.0 Process Description

Plant operations at Industrial Asphalt, Wilmington, California involve the drying,
sizing, and combining of aggregate with hot asphalt to produce asphalt concrete for use in
paving. The batch plant is supplied from aggregate storage bins maintained on-site and
heated asphalt delivered by tank transport. The primary source of emissions at the plant
are from the rotary aggregate dryer which is vented, via a cyclone and baghouse, to the

stack. The final asphalt product is temporarily stored, and then transferred to dump trucks.

2.1 Emission Source Description

The baghouse stack discharge is approximately 25' above grade, with an internal
diameter of 33 inches. The sampling ports are located about 45" (> 1 diameter upstream)
from the exit to the atmosphere and about 20" (5 diameters downstream) from the nearest
flow disturbance. There were only two sampling ports available, and were oriented 90° to
each other in the same cross-sectional plane. 12 points for each port were used for a 24
point sampling traverse in accordance with EPA Method 1, "Sample and Velocity
Traverses for Stationary Sources". A diagram of the sampling port locations is presented
as Figure 2.1-1. A smali 172" porthole was drilled six inches below the sampling port to
accommodate the CEM sample probe.
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SECTION 3
METHODOLOGY

3.0 Introduction

The testing and analytical procedures used for the various parameters are based on
U. S. Environmental Protection Agency (EPA), and California Air Resources Board
(CARB) approved and published methods. The EPA methodology was used primarily to
serve the client requirement for a "national pooled source test".

3.1 Test Methods
Location and Number of Traverse Points (EPA Method 1

The procedures specified by EPA Method 1, "Sample and Velocity Traverses for
Stationary Sources”, were followed to determine the number and location of the traverse
points to be used for sampling the source. The number of straight run stack diameters
(equivalent diameters) upstream and downstream from the sample ports were measured and
used to determine the exact number of traverse points required.

Parallel, or non-cyclonic, gas stream flow in the stack was verified using an S-type
Pitot tube connected to an inclined oil manometer. The manometer has 0.01 inch
gradations on the inclined scale and 0.10 inch gradations on the vertical scale. The Pitot
tube was rotated so the planes of the face openings were perpendicular to the stack cross-
sectional plane. This is referred to as the O degree reference position. A zero manometer
reading obtained in this position indicates no cyclonic flow. If the manometer did not read
zero, the Pitot tube was rotated until a zero reading was obtained. The angle of rotation
was measured to the nearest degree. All traverse points were examined in this fashion.
Since the average of the absolute values of the rotation angles were less than 20 degrees,
the sampling location was deemed acceptable.

Velocity and Temgeratufe Traverse (EPA METHOD 2)

The procedures delineated by EPA Method 2, "Determination of Stack Gas
Velocity and Volumetric Flow Rate (S-Type Pitot Tube)", were followed to determine the
stack gas velocity and volumetric flow rate. A preliminary velocity and temperature
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traverse was conducted from the results of the measurements taken in the preceding section
to determine the number and location of traverse points, in order to calculate the diameter
of the sampling nozzle required for isokinetic testing. An S-type Pitot tube and K-type
thermocouple were positioned at each traverse point and the data recorded. The Pitot tube
was connected to an inclined-vertical oil manometer and the thermocouple was connected
to an Omega 601 digital temperature readout. The Pitot tube, thermocouple, and readout
device were calibrated prior to and after field use.

Stack Gas Molecular Weight Determination (EPA Method 3A)

Oxygen and carbon dioxide concentrations were determined in accordance with
EPA Method 3A, "Determination of Oxygen and Carbon Dioxide Concentrations from
Stationary Sources, (Instrumental Analyzer Procedure)". A continuous emissions
monitoring (CEM) system was operated in conjunction with the wet impingement
sampling. The gas component concentrations were used to determine the stack gas
molecular weight.

Moisture Content (EPA Method 4)

The moisture content of the stack gas was determined in conjunction with the wet
impingement isokinetic sampling runs as described in EPA Method 4, "Determination of
Moisture Content in Stack Gases". The moisture content for each run was determined
volumetrically as the liquid gain in each impinger and gravimetrically as the weight gain in
the silica gel impinger.

Particulate Matter (EPA METHOD 5)

The procedures delineated in EPA Method 5, "Determination of Particulate
Emissions from Stationary Sources", were followed to determine the particulate matter
concentration in the effluent stream. Particulate matter samples were extracted
isokinetically from the source and collected on a glass-fiber filter maintained at a
temperature range of 248 +25 °F. The particulate mass which included any material that
condenses at or above the filter temperature, was gravimetrically determined after removal
of uncombined water from the filter and collected liquids.
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The wet impingement sampling train was comprised of a quartz-glass nozzle and a
heated probe connected to four chilled Greenburg-Smith design impingers followed by a
vacuum pump, and a calibrated dry gas meter. The nozzle had a sharp, tapered leading
edge. The angle of taper was < 30" on the outer side to preserve a constant internal
diameter. The nozzle was of the button hook design, permanently and uniquely identified,
then inspected and calibrated before use.

The probe liner was made of quartz-glass and was equipped with a heating system
capable of maintaining the temperature of the extracted gas in the range of 248 +25°F at
the probe exit. An S-type Pitot tube and a type K thermocouple were attached to the probe
to constantly monitor stack gas velocity and temperature as described in EPA Method 2.

The filter was fiberglass, without organic binder, and exhibiting a collection
efficiency of 99.95% (<0.05% penetration) for 0.3-micron dioctyl phthalate. The filter
was visually inspected against light for flaws and pinhole leaks, numbered, and tared to
constant weight prior to testing. The filter holder was constructed of glass, with a glass
frit filter support and was installed in a heated box at the exit end of the sampling probe.

The four impingers were connected in series with leak free glass U-tubes. The
first, third, and fourth impingers were modified Greenburg-Smith design with the tip
replaced with 172 inch ID glass tube extending about 1/2 inch from the flask bottom. The "
first two impingers each contained 100 mls of distilled, deionized water. The third
impinger was empty. The fourth impinger contained approximately 400 grams of
indicating silica gel.

A leak check of the entire train assembly was conducted prior to and after each test
run. The train was operated in an ice bath in an effort to maintain an exit gas temperature
of 68°F or less from the last impinger. The train was operated isokinetically with a
sampling time of 3 minutes per traverse point for a total sample time of 72 minutes and a
minimum volume of at least 45 dry standard cubic feet.

The train recovery was conducted in a clean and wind-free environment to
minimize contamination of, or loss of sample. The probe and filter holder were allowed to
cool so they could be safely handled. When the assembly was cool, the nozzle and probe
tip were capped off. HPLC grade acetone with a predetermined value of <0.001%
residue was used as a probe wash solution. A portion of the acetone taken into the field
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was saved and analyzed as an acetone blank. The liquid gain in the collection impingers
was determined volumetrically and the weight gain in the silica gel impinger was
determined gravimetrically. The total moisture gain was used to calculate the moisture
content of the stack gas.

The recovered fractions were reported as follows: Front Half comprised of the
filter catch, and probe catch (nozzle included); and Back Half comprised of the impinger
catch, and the solvent extract ( methylene chloride extraction of impinger water). The
sample fractions, as applicable, were stored in leak free polyethylene bottles (water) and
borosilicate bottles (solvents) with Teflon lined screw caps.

The analysis consisted of particulate weight determination by drydown of each
fraction. The respective acetone rinses were dried down at ambient conditions. The water
fractions were extracted with methylene chloride. After extraction, the aqueous fraction
was dried down at 105 £2°C while the organic fraction was dried down at ambient
conditions. The dried fractions were desiccated and weighed to a constant weight. The
total weight of all the fractions less the acetone blank and solvent extract weight was
reported as total particulate.

Condensible PM (EPA Draft Method 202)

The emission rate of condensible particulate matter was determined using EPA
Draft Method 202, "Determination of Condensible Emissions from Stationary Sources"”,
which is very similar to EPA Method 5. The major method modification was an additional
impinger charged with 100 ml of deionized water and a gaseous nitrogen purge of the
impinger train and final collected contents. The post-test nitrogen purge was set at a rate
of 20 Ipm for one hour. Analysis of the organic and inorganic fractions of the impinger
contents allowed the determination of emissions which condense at temperatures below
filter temperature.

The filter and probe catches (Front Half) were determined according to EPA 5
procedures. The particulate matter in the impinger catch (Back Half) was also analyzed.
The back half catch was included as particulate matter. The total back half weight was the
sum of the weight of the impinger catch (organic and inorganic) and the weight of the back
half acetone rinse. The impinger liquid was extracted with 75 ml portions of methylene
chloride. The organic and aqueous phases were fully separated and drained into separate
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tared beakers, leaving a small amount of the solvent phase to insure no water was collected
in the organic phase. The extraction was repeated with the aqueous phase at least two
more times to yield about 250 ml of organic extract.

The weight of the organic fraction was determined by evaporation at ambient
temperature and pressure in a laboratory hood. The evaporated organic fraction was
desiccated for 24 hours, and weighed to a constant weight. The results were reported to
the nearest 0.1 mg.

The weight of the inorganic portion was also determined by evaporation to

“approximately SO m! on a hot plate then dried in an oven at 105 °C. If the pH of the

impinger contents was less than 4.5 the inorganic residue was redissolved in 100 mil of
water. Concentrated NH,OH was added, aided by 5 drops of phenolphatalein indicator,
until the solution turned pink. The sample was re-evaporated and re-desiccated and re-
weighed to constant weight.

Water and methylene chloride blanks were also analyzed as described above. The
sum of the values of both blanks should be less than 2 mg or 5% of the condensible
particulate matter, whichever is greater. If the sum of the blank values is more than
above, the greater value is to be subtracted from the total sample value.

Polycyclic Aromatic Hydrocarbon (PAH) and Cresols (CARB Method 429)

PAH and cresol samples were coltected in accordance with the procedures
delineated in CARB Method 429, "Determination of Polycyclic Aromatic Hydrocarbon
Emissions from Stationary Sources”. As per agreement between Mr. Tom Brumagin of
NAPA and Mr. Gary McAllister of EPA, the sample recovery was conducted using only
acetone and methylene chloride as rinsing solutions.

Three samples were collected in accordance with the procedures delineated in
CARB Method 429, "Determination of Polycyclic Aromatic Hydrocarbon Emissions from
Stationary Sources”. The impinger train design was based on a validated emission
collection system with the addition of an adsorbent cartridge of XAD-2 resin to collect
vaporous emissions of PAH. The system was operated isokinetically according to the
method.
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The sampling train consisted of a glass nozzle, a heated quartz lined probe, a heated
Teflon coated glass fiber filter, Teflon sample line, glass condenser, XAD-2 sorbent
module, and the impinger train. Heated components were maintained at 248 +25 °F. The
condenser is designed to provide sufficient cooling of the sample gas to maintain a gas exit
temperature of no more than 68 °F. The impinger train consisted of four impingers in
series; the first two each contained 100 mls of deionized, distilled water, the third impinger
was dry, and the fourth contained approximately 400 grams of indicating silica gel. A
thermocouple was located at the outlet of the silica gel impinger to measure the
temperature of the exiting gases. Sealant grease was not used in any portion of the
sampling train. Train components were covered with hexane rinsed foil before and after
each test run,

All recovery solvents were nanograde quality, distilled-in-glass, and stored in their
original containers. The sample recovery involved at least three sequential brushings and
rinsings with acetone and methylene chloride until all train components were visually
clean.

The analytical method is isotope dilution mass spectrometry combined with high
resolution gas chromatography. The analysis included the addition of internal standards in
known quantities. A matrix specific extraction was performed, followed by clean-up and
analysis of the extract for PAH using high-resolution capillary column gas chromatography
coupled with high resolution mass spectrometry (HRGC/HRMS).

The analysis was performed by ALTA Laboratories of El Dorado Hills, California.
The PAH and cresol compounds for analysis included:
POLYCYCLIC AROMATIC HYDROCARBONS & CRESOLS

Acenaphthene Benzo-k-Fluoranthene
Acenaphthylene Fluorene

Anthracene Naphthalene
Benz-a-Anthracene Phenanthrene
Dibenzo-a,h-Anthracene Pyrene

Chrysene Benzo-a-Pyrene
Fluoranthene Indeno-1,2,3-cd-Pyrene
Benzo-b-Fluoranthene Benzo-ghi-Perylene
2-Methylphenol 3-Methylphenol

4-Methylphenol
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Formaldehyde Sampling (EPA Method 0011)

The formaldehyde emission rate was determined using the procedures delineated in
EPA Method 0011, "Sampling for Aldehyde and Ketone Emissions from Stationary
Sources". The gas sample was extracted isokinetically from the source and collected in
2,4-dinitrophenyl-hydrazine (DNPH) solution. Full size (1000 ml) impingers were used
and contained 100 ml each of DNPH in the first and second impingers. A minimum
volume of 45 DSCF was collected. Three test runs were conducted.

The method is based on the formation of the formaldehyde dinitrophenylhydrazone
derivative. The derivative is extracted, solvent-exchanged, concentrated, and then
analyzed by high performance liquid chromatography (HPLC). The samples were
analyzed for formaldehyde content as specified by EPA Method 0011. The samples
underwent a solvent extraction with a 70/30 mix of hexane and methylene chloride. A
gradient HPLC system complete with column supplies, mobile phase reservoir, high
pressure pump and syringes, and all required accessories, including an injection valve, and
a compatible data recording system was used to measure peak areas and retention time.
The analysis was performed by Atmospheric Assessments Association (AtmAA), of
Chatsworth, California,

Methane, Benzene, Toluene, Ethylbenzene and Xylene (BTEX) (EPA Method 18)

Sampling for benzene, toluene, ethylbenzene and xylene was conducted in
accordance with EPA Method 18, "Measurement of Gaseous Organic Compound
Emissions by Gas Chromatography". Samples were collected over a period of thirty
minutes each. Each sample was collected into an evacuated ten liter Tedlar bag. The
Tedlar bag was cleaned and leak checked prior to and after the testing and analysis. The
Tedlar bag was equipped with a minimum length 1/8" ID Teflon tube and a 1/8" ID stainless
steel probe. The bag was mounted in a rigid leak free vessel. Sample was drawn into the
bag by withdrawing the air from the vessel containing the Tedlar bag according to the
procedures of the method.

The samples were subjected to gas chromatographic (GC) analysis using an
appropriate column and detector. Gas chromatography with electron capture detection was
used. The chromatographic columns were suitable for the separation of methane, benzene,
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toluene, ethyl benzene, and xylenes. The analytical system consisted of a gas
chromatograph and all required accessories including syringes, analytical columns,
compressed gases, detectors, and data system for peak integration. The analysis was
performed with selected columns and operating parameters best suited to the equipment
used and compound detection range. The analysis was performed by Performance
Analytical Inc., of Canoga Park, California.

3.2 Continuous Emissions Monitoring

The gaseous criteria pollutants and composition of the exit gas were determined by
continuous emissions monitoring (CEM). The ES mobile source test van (MSTV) is
dedicated to CEM source testing. A schematic diagram of the CEM set up is presented in
Figure 3.2-1. The monitoring equipment is rack mounted in a climate controlled
environment. The instruments are CARB approved and were operated by personnel
experienced in CARB Method 100 procedures.

Sample Conditioning and Delivery System

Gas sample was extracted from the source through a stainless steel probe inserted
into the source exhaust stack through sample ports provided. The exhaust gas was
delivered to the analyzers via a conditioning and delivery system comprised of: an
insulated, heated 0.25" ID Teflon sample line, condenser (for moisture removal), Balston
filter (for particulate removal), Teflon-lined pump, Teflon sample line, and a manifold
system for distribution of the exhaust gas to the continuous analyzers. Measurements from
all monitors were continuously recorded by Soltec, Modet DS 6000, chart recorders. The
sample delivery system was leak checked at 20 inches of mercury vacuum for five minutes
prior to calibration and at the conclusion of testing.

Total Hydrocarbons Concentration (EPA Method 25A)

The total hydrocarbon concentration was measured using a Gow-Mac Model 23-500
total hydrocarbon analyzer. The instrument utilizes the flame ionization method of
detection. The instrument full scale used for the testing program was 0-50 ppm.

Standards maintained regarding instrument operation were:
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Zero Drift =<2% of full scale

Span Drift <2% of full scale
Sample Bias Check <5% of span gas value
Response Time <2 minutes

Sulfur Dioxide, $Q, (EPA Method 6C)

Sulfur dioxide concentration was measured using a Western Research Model 721A .
analyzer. The instrument uses ultraviolet fluorescence as the method of detection. The
instrument full scale used for of the test runs was 0-100 ppm. Standards maintained
regarding instrument operation were:

Zero Drift <2% of full scale
Span Drnift <2% of full scale
Sample Bias Check <5% of span gas value
Response Time <2 minutes

Sample Residence Time <2 minutes

Nitrogen Oxides, NOg_ (EPA Method 7E)

Nitrogen oxides concentrations were measured using a Teco, Model 10 §
chemiluminescence analyzer. The analyzer was multi-point calibrated before and after
each test run. The instrument full scale response used for the test runs was 0-100 ppm.
Standards maintained regarding instrument operation were:

Zero Drift <2% of full scale
Span Drift <2% of full scale
Sample Bias Check <5% of span gas value
Response Time <2 minutes

Sample Residence Time <2 minutes

NOy to NO Conversion 295%
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Carbon Monoxide, CO (EPA Method 10)

Carbon monoxide concentration was measured with a Monitor Labs, Model 8310,
non-dispersive infrared analyzer, equipped with a micro mass flow detector. The analyzer
was multipoint calibrated before and after field use. The instrument full scale response for
the test runs was 0-100 ppm. Standards maintained regarding instrument operation were:

Zero Drift <2% of full scale
Span Drift <2% of full scale
Sample Bias Check <5% of span gas value
Response Time <2 minutes

Sample Residence Time <2 minutes

Carbon Dioxide CO; (EPA Method 3A)

Carbon dioxide concentration was measured with an Infra-Red Industries (Fuji),
Model 732 analyzer. The instrument uses the non-dispersive infrared method of detection.
The instrument full scale used for all test runs was 20%. Standards maintained regarding
instrument operation were:

Zero Drift <2% of full scale
Span Drift <2% of full scale
Sample Bias Check <5% of span gas value
Response Time <72 minutes

Sample Residence Time <2 minutes

Oxygen, Oy (EPA Method 3A)

Oxygen concentration was measured with a Mine Safety Appliance (MSA),
Model 4000 analyzer, employing a micro-fuel cell detector. The instrument full scale used
for all test runs was 25% and was multipoint calibrated before and after each test run.
Standards maintained regarding instrument operation were:
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Zero Drift =<2% of full scale

Span Drift <2% of full scale
Response Time <2 minutes
Sample Residence Time <2 minutes
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SECTION 4
QUALITY ASSURANCE

Introduction

Sampling and analytical procedures for the most part are specified by the CARB or
EPA test methods. The quality assurance guidelines as published in "Quality Assurance
Handbook for Air Pollution Measurement Systems”, Volume III, U. S. EPA-600/4-77-
027b, were followed.

Engineering-Science, Inc., corporate QC/QA commitment is total. A corporate
QC/QA officer oversaw the testing program in terms of QC/QA review of test plan,
independent random data reduction check and/or validation, and evaluation of final report
to assure the client of a quality product.

The field sampling was performed by personnel experienced with the methods. All
quality control procedures specified in the methods were followed rigorously. All recovery
solvents used, materials handling and storage procedures conformed to the methodology.
Field trip blanks were part of the testing program and were processed in the same manner
as the actual samples.

Sample documentation was mainly supported with Chain-of-Custody forms and
sample labels legibly and completely filled out in ink. The project manager, on-site team
leader, and laboratory personnel kept track of and recorded sample field numbers and
descriptions in their personal field books. Sample integrity was assured by all required
recovery and preservation techniques per the particular method. Samples were stored as
required by the procedures under the custody of the field laboratory technician,
Laboratory blanks, field blanks, spikes, replicates, and splits were also processed as
required by the particular methods.

Field Sampling Quality Assurance

Prior to and at the conclusion of field sampling, the dry gas meters and orifices
(meter boxes) were calibrated against a secondary transfer standard traceable to an NIST
prover. The results of each orifice calibration was expressed as the "delta H" at various
pressure drops (in inches of water), as specified in EPA publication APTD-0576. The dry
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gas meter accuracy was expressed as "gamma (Y)" and determined as the ratio between the
meter box dry gas meter and the transfer standard.

Stack, filter, gas meter, and impinger temperatures were monitored using K-type
thermocouples connected to an Omega Model 601 digital readout. The thermocouples and
readout were calibrated against an NIST traceable mercury-in-glass thermometer.

Stack velocity was determined for establishing isokinetic sampling rates and volumetric
flow using a S-type Pitot tube attached to the probe as specified in EPA Reference Method
2.

At the conclusion of each test run the sampling train was leak checked at a vacuum
equal to or greater than the highest vacuum observed during the test runs. The sampling
trains were considered leak free since the leak rates were all less than 0.02 cfm.

At the beginning of the field testing program, a probe wash and flexible line wash
were obtained and identified as field blanks. The sampling probe wash technique, all
sampling and recovery reagents, sample containers and sample handling used for the test
runs were identical to those used to obtain the field blanks.

CEM Quality Assurance

The analyzers employed for the continuous monitoring of Hydrocarbons, CO, CO»,
NO,, and O, are California Air Resources Board (CARB) approved instruments. The
instruments were calibrated at the beginning and conclusion of the testing. The zero and
calibration gases were prepared by Scott Specialty Gases, San Bernardino, California, and
Scott Marin Inc. of Riverside, California.

The analytical ranges selected were between 20 and 95 percent of the full scale
range for the sample gas concentration. Sample system biases recorded during the tests
were all less than the +5 percent limit for all parameters. Analyzer calibration errors were
all below the +2 percent limit for all species sampled. Both zero drift and calibration drift
for all species sampled were below the +3 percent limit,




Laboratory Quality Assurance

Filter drydown weights were obtained using a Sartorius Model 2003 digital
analytical balance. Prior to conducting weighings, the accuracy of the balance was
checked with a 100 gram Class S weight. All weighings were conducted in an
environmentally controlled balance room maintained at <70°F, with a relative humidity of
<50%. All samples were conditioned and desiccated before weighing. A constant weight
is defined as +0.5 mg between consecutive weighings with an elapsed time between
weighings greater than 6 hours. All weight data were recorded in a permanently bound
notebook maintained in the balance room. The fiberglass filters used for the Method 5
train were Schleicher & Schuell No. 30, EPA approved filters for particulate source
sampling.

All reagents for charging the sample train and sample recovery were as specified by
the method. Prior to conducting any titration for a batch of samples, a blank titration was
conducted. Replicate titrations were also conducted as an additional quality check.
Engineering-Science, Irwindale, also participates in the interlaboratory National
Performance Audit Program (P-122) administered by the NSI Technology Services
Corporation, Research Triangle Park, North Carolina, for the US EPA.

Sample Custody

The following Chain-of-Custody procedures and documentation were used for this
project. The major elements included:

Sampling train componenf identification
Sample identification

Sample labels

Documentation

Chain-of-Custody

The sequence of activities concerned with sample custody together with
identification and tracking procedures are described below:

1. Sample train prepared by laboratory including impingers, and
other sampling equipment identified by tags and color codes.
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2. Sample train issued to test team and master log filled out. Sample [.D.
number stickers issued according to test identification code.

3. Train returned to recovery area when a valid sample was obtained.
Sample train accompanied by all field data sheets.

4, Recovery team recovered samples using appropriate containers, affixed
sample I.D. labels to sample containers, to master log, to field data
sheet, and to train recovery sheet.

5. All samples returned to ES Irwindale laboratory with Chain-of-Custody
form.
6. Samples transferred or shipped to appropriate laboratory with Chain-of-

Custody form.

7. Samples examined at each transfer point for integrity (broken containers,
loss of liquid, label legibility).

Upon completing the required analysis, the analyst returned the Chain-of-Custody
form along with the certified laboratory results to the project manager. All samples were
accounted for by the laboratory supervisor and project manager. Each laboratory identified
the samples in its own laboratory notebooks by the lab I.D. number as well as any internal
identification. Notebooks are retained by each laboratory according to usual laboratory
practices.
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SECTION 5
RESULTS

The results of the testing program are presented in Tables 1-13. All information
necessary for the regulatory agency to adequately assess the validity and representativeness
of the results are contained in the appendices. All information required to independently
duplicate all calculations are included.

Example calculations sheets for the methodology used are included. EPA
standard conditions are 29.92" Hg and 68°F. For all values found to be below the
analytical limit of detection the full detection value was reported as the full value and
flagged with the < symbol.
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TABLE 1

SUMMARY OF EPA 5
PARTICULATE MATTER

CONCENTRATIONS & EMISSION RATES
ROTARY DRYER BAGHOUSE STACK
INDUSTRIAL ASPHALT

Wilmington, California
April 30; May 1 & 4, 1992

Parameter Run #1 Run #2 Run #3 Average
At Actual Excess Air, (%)
Excess Air, (%) 181.8 193.9 201.9 192.5
gr/dscf 0.0074 0.0044 0.0048 0.0055
mg/dscm 16.92 10.07 10.98 12.66
lb/hr 1.00 0.58 0.68 0.75
At 100% Excess Air
gr/dscf 0.0135 0.0085 0.0097 0.0106
mg/dscm 30.76 19.53 22.17 24.15
Ib/hr 1.82 1.12 1.37 1.44




.} TABLE 2

SUMMARY OF EPA 202
PARTICULATE MATTER & CONDENSIBLES

CONCENTRATIONS & EMISSION RATES
ROTARY DRYER BAGHOUSE STACK
INDUSTRIAL ASPHALT

Wilmington, California
April 30; May 1 & 4, 1992

Parameter Run #1 Run #2 Run #3 Average

At Actual Excess Air, (%)

Excess Air, (%) 181.8 193.9 201.9

gr/dscf 0.0018 0.0005 0.0064

mg/dscm 4.12 1.14 14.64

. Ib/hr 0.25 0.07 0.85
At 100 % Excess Air

gr/dscf 0.0033 0.0010 0.0129

mg/dsem 7.49 2.21 29.56

1b/hr 0.45 0.14 1.72

192.5
0.0029
6.63
0.39

0.0057
13.09
0.77




TABLE 3

SUMMARY OF MODIFIED EPA 5 (CARB 429)
POLYAROMATIC HYDROCARBON AND CRESOL

CONCENTRATIONS (mg/dscm) AT ACTUAL EXCESS AIR, (%)
ROTARY DRYER BAGHOUSE STACK
INDUSTRIAL ASPHALT

Wilmington, California
April 30, May 1 & 4 1992

Parameter Run 1 Run 2 Run 3 Average
(mg/dscm)  (mg/dscm)  (mg/dscm) (mg/dscm)
Excess Air, (%) 181.8 181.8 201.9 188.5
Naphthalene 2.19x10-t 1.66x10-! 5.28x10! 3.05x10!
Acenaphthene 5.22x103 5.53x103 1.22x102 7.66x10°3
Acenaphthalene 5.22x1073 4,98x103 5.01x1073 5.07x103
Fluorene 1.02x102 1.08x102 2.14x102 1.41x102
Phenanthrene 1.36x102 1.69x102 3.06x10-2 2.03x102
Anthracene 1.30x103 1.60x103 3.06x103 1.99x103
Fluoranthene 3.13x104 4.98x104 3.34x104 3.82x104
Pyrene 2.17x104 3.60x10-4 2.64x10-+4 2.80x10+
Benzo-a-Anthracene 1.15x10-5 0.41x10% 8.90x10-¢ 9.93x10
Chrysene 2.45x103 2.35x10° 1.95x10-5 2.25x10°3
Benzo-b-Fluoranthene 7.30x106 5.81x10¢ 5.84x106 6.32x10%
Benzo-k-Fluoranthene 2.87x10% <2.77x106 <2.78x10%6 <2.81x10°%
Benzo-a-Pyrene <2.61x10°% <2.77x106 <2.78x10*% <2.72x10¢
Indeno-123-¢d-Pyrene 3.39x10%  <2.77x10%  <2.78x106 <2.98x10°
Dibenzo-ah-Anthracene  2.61x10°% <2.77x10¢ <2.78x10%6 <2.72x10°6
Benzo-ghi-Perylene <2.61x106  <2.77x10¢ <2.78x10%¢ <2.72x10-
2-Methylphenol <5.81x103 <6.16x103 <6.24x102 <2.48x102
3-Methylphenol <5.81x10° <6.16x103 <6.24x107? <2.48x102
4-Methylphenol <5.81x10° <6.16x10° <6.24x107? <2.48x102




ROTARY DRYER BAGHOUSE STACK

TABLE 4

SUMMARY OF MODIFIED EPA 5 (CARB 429)
POLYAROMATIC HYDROCARBON AND CRESOL

CONCENTRATIONS (mg/dscm) AT 100% EXCESS AIR

INDUSTRIAL ASPHALT

Wilmington, California

~April 30, May 1 & 4 1992

Parameter Runl Run 2 Run 3 Average
(mg/dscm)  (mg/dscm)  (mg/dscm) (mg/dscm)
Naphthalene 3.98x10! 3.02x10! 1.07x10-¢ 5.90x10!
Acenaphthene 9.49x103 1.01x10-2 2.46x102 1.47x102
Acenaphthalene 3.49x10-3 9.05x103 1.01x10-2 9.55x103
Fluorene 1.85x102 1.96x10-2 4.32x10°2 2.71x102
Phenanthrene 2.47x102 3.07x102 6.18x102 3.91x1072
Anthracene 2.36x103 2.91x103 6.18x103 3.82x1073
Fluoranthene 5.69x 104 9.05x10-4 6.74x10-4 7.16x10-4
Pyrene 3.95x10¢ 6.54x104 5.33x10-4 5.27x10+
Benzo-a-Anthracene 2.09x103 1.71x105 1.80x103 1.87x105
Chrysene 4.45x105 4.27x10-3 3.94x10°3 4.22x10-5
Benzo-b-Fluoranthene 1.33x10°5 1.06x10-3 1.18x10-3 1.19x105
Benzo-k-Fluoranthene 5.22x106  <5.04x10¢ <5.61x10° <5.29x10%
Benzo-a-Pyrene <4.74x10¢ <5.04x10% <5.61x10% <5.13x10%
Indeno-123-cd-Pyrene 6.16x106 <5.04x106 <5.61x10°6 <5.60x10%
Dibenzo-ah-Anthracene 4,74x10°0 <5.04x10¢ <5.61x10% <5.13x106
Benzo-ghi-Perylene <4.74x10¢ <5.04x10¢ <5.61x10%¢ <5.13x10¢
2-Methylphenol <1.06x102 < 1.12x102 < 1.26x10! <4.93x102
3-Methylphenol <1.06x10?2 < 1.12x102 <1.26x10 <4.93x102
4-Methylphenol <1.06x102 <1.12x102 <1.26x10! <4.93x102




TABLE 5

SUMMARY OF MODIFIED EPA 5 (CARB 429)

POLYAROMATIC HYDROCARBON AND CRESOL
CONCENTRATIONS (ppm v/v) AT ACTUAL EXCESS AIR, (%)

ROTARY DRYER BAGHOUSE STACK

INDUSTRIAL ASPHALT

Wilmington, California

April 30, May 1 & 4 1992

Parameter Run 1 Run 2 Run 3 Average
(ppm v/v) {ppm v/v) (ppm v/v) (ppm v/v)
Excess Air, (%) 181.8 i81.8 201.9 188.5
Naphthalene 4.12x102 3.12x102 9.93x102 5.72x102
Acenaphthene 8.15x10+4 8.64x104 1.91x103 1.20x10-3
Acenaphthalene 8.26x104 7.88x10-4 7.92x10-4 8.02x104
Fluorene 1.47x103 1.56x103 3,10x103 2.05x103
Phenanthrene 1.83x103 2.28x102 4,14x103 2.75x103
Anthracene 1.76x 104 2,17x10-4 4.14x10-4 2.69x10-4
Fluoranthene 3.73x103 5.93x105 3.98x103 4,54x10-5
Pyrene 2.58x103 4.28x103 3.15x103 3.34x103
Benzo-a-Anthracene 1.21x10¢ 9.92x107 9.39x107 1.05x10¢
Chrysene 2.59x10¢ 2.48x10-6 2.05x10-¢ 2.37x10-
Benzo-b-Fluoranthene 6.97x107 5.55x107 5.58x10-7 6.03x 107
Benzo-k-Fluoranthene 2.74x107  <2.64x107  <2.66x107 <2.68x107
Benzo-a-Pyrene <2.49x107  <2.64x107  <2.66x107 <2.68x107
Indeno-123-cd-Pyrene 2.96x107 <2.41x107  <2.42x107 <2.60x107
Dibenzo-ah-Anthracene  2.26x107 <2.39x107 <2.41x107 <2.35x107
Benzo-ghi-Perylene <2.27x107  <2.41x107  <2.42x107 <2.37x107
2-Methylphenol <5.81x10? <6.16x103 <6.24x1072 <2.48x102
3-Methylphenol <5.81x107  <6.16x103 <6.24x10? <?2.48x102
4-Methylphenol <5.81x102? <6.16x103 <6.24x10? <2.48x102




TABLE 6

SUMMARY OF MODIFIED EPA 5 (CARB 429)

POLYAROMATIC HYDROCARBON AND CRESOL
CONCENTRATIONS (ppm v/v) AT 100% EXCESS AIR

ROTARY DRYER BAGHOUSE STACK

INDUSTRIAL ASPHALT

Wilmington, California

April 30, May 1 & 4 1992

Parameter Run 1 Run 2 Run 3 Average

(ppm v/v)  (ppmv/v)  (ppm v/v) (ppm v/v)
Naphthalene 7.49x102 5.67x102 2.00x 10! 1.11x101
Acenaphthene 1.48x10-3 1.57x103 3.86x1073 2.30x103
Acenaphthalene 1.50x103 1.43x103 1.60x10-3 1.51x103
Fluorene 2.67x1073 2.84x10°3 6.26x 103 3.92x103
Phenanthrene 3.33x103 4,15x103 8.36x103 5.28x103
Anthracene 3.20x10+4 3.95x104 8.36x104 5.17x10+
Fluoranthene 6.78x10°3 1.08x10-4 8.04x103 8.54x103
Pyrene 4.69x105  7.78x10°  6.36x10°S 6.28x10™
Benzo-a-Anthracene 2.20x106 1.80x10-¢ 1.90x10-6 1.97x10-6
Chrysene 4.70x10 4,51x10¢ 4.14x10% 4.45x10%
Benzo-b-Fluoranthene 1.27x10¢ 1.01x10% 1.13x106 1.14x10-6
Benzo-k-Fluoranthene 4.98x107 <4.80x107 <5.37x107 <5.05x107
Benzo-a-Pyrene <4.52x107  <4.80x107 <5.37x107 <4.90x10-7
Indeno-123-cd-Pyrene _ 5.38x107 <4.38x107 <4.89x107 <4.88x107
Dibenzo-ah-Anthracene  4.11x107 <4.35x107 <4.87x107 <4,44x107
Benzo-ghi-Perylene <4.13x107  <4.38x107 <4.89x107 <4.47x107
2-Methylphenol <1.06x102 <1,12x102 < 1.26x10! <4.93x102
3-Methylphenol <1.06x102 <1.12x102 < 1.26x10" <4.93x102
4-Methylphenol <L06x107 <1.12x102 < 1.26x1071 <4,93x10-2




TABLE 7

SUMMARY OF MODIFIED EPA § (CARB 429)
POLYAROMATIC HYDROCARBON AND CRESOL

MASS EMISSION RATES (Ib/hr) AT ACTUAL EXCESS AIR, (%)
ROTARY DRYER BAGHOUSE STACK

INDUSTRIAL ASPHALT
Wilmington, California

April 30, May 1 & 4, 1992

Parameter Run 1 Run 2 Run 3 Average
(1b/hr) (Ib/hr) (Ib/hr) (Ib/hr)

Excess Air, (%) 181.8 181.8 201.9 188.5

Naphthalene 1.40x10-2 9.92x10° 3.18x102 1.86x102
Acenaphthene 3.33x10+ 3.31x104 7.37x104 4.67x104
Acenaphthalene 3.33x104 2.97x10¢ 3.02x10+ 3.11x104
Fluorene 6.49x10-4 6.45x104 1.29x10-3 8.61x104
Phenanthrene 8.65x10+ 1.01x 103 1.84x1073 1.24x103
Anthracene 8.31x10 9.59x 103 1.84x10+ 1.21x104
Fluoranthene 2.00x103 2.97x10-3 2.01x105 2.33x 105
Pyrene 1.38x10° 2.15x108 1.59x10-3 1.71x10-3
Benzo-a-Anthracene 7.32x107 5.62x107 5.36x107 6.10x107
Chrysene 1.56x10-6 1.40x10¢ 1.17x10-¢ 1.38x106
Benzo-b-Fluoranthene 4.66x107 3.47x10-7 3.52x107 3.88x1G7
Benzo-k-Fluoranthene 1.83x107 < 1.65x107 < 1.68x107 <1.72x107
Benzo-a-Pyrene <1.66x107 < 1.65x107 < 1.68x107 <1.66x107
Indeno-123-cd-Pyrene 2.16x107 < 1.65x107 < 1.68x107 <1.83x107
Dibenzo-ah-Anthracene [.66x107 < 1.65x107 < 1.68x107 <1.66x107
Benzo-ghi-Perylene <1.66x107 < 1.65x107 < 1.68x107 <1.66x107
2-Methylphenol <1.66x103 <1.66x103 <1.69x102 <6.74x103
3-Methylphenol <1.66x103 <1.66x103 <1.69x102 <6.74x102
4-Methylphenol <1.66x10° <1.66x103 <1.69x102 <6.74x102




ROTARY DRYER BAGHOUSE STACK

TABLE 8

SUMMARY OF MODIFIED EPA 5 (CARB 429)
POLYAROMATIC HYDROCARBON AND CRESOL

EMISSION RATES (Ib/hr) AT 100 % EXCESS AIR

INDUSTRIAL ASPHALT
Wilmington, California
April 30, May 1 & 4, 1992

Parameter Run | - Run? Run 3 Average
(Ib/hr) (Ib/hr) (lb/hr) (Ib/hr)
Naphthalene 2.55x102 1.80x10-2 6.42x10-2 3.59x102
Acenaphthene 6.05x 104 6.02x 104 1.49x103 8.99x 10+
Acenaphthalene 6.05x10+ 5.40x10-4 6.10x104 5.85x10+4
Fluorene 1.18x103 [.17x10-3 2.60x103 1.65x103
Phenanthrene 1.57x103 1.84x10-3 3.71x103 2.37x103
Anthracene 1.51x104 1.74x10-4 3.71x10+ 2.32x104
Fluoranthene 3.64x103 5.40x103 4.06x10-3 4,38x103
Pyrene 2.51x105  3.91x105  3.21x10% 3.21x107
Benzo-a-Anthracene 1.33x106 1.02x10-6 1.08x10-6 1. 14x10-¢
Chrysene 2.84x106 2.54x10 2.36x10¢ 2.58x10¢6
Benzo-b-Fluoranthene 8.47x107 6.31x107 7.11x107 7.30x10-7
Benzo-k-Fluoranthene 3.33x107  <3.00x1¢7 <3.39x107 <3.24x107
Benzo-a-Pyrene <3.02x107  <3.00x107  <3.39x107 <3.14x107
Indeno-123-cd-Pyrene 3.93x107 <3.00x107 <3.39x107 <3.44x107
Dibenzo-ah-Anthracene  3.02x107  <3.00x107 <3.39x10-7 <3.14x107
Benzo-ghi-Perylene <3.02x107  <3.00x107 <3.39x107 <3.14x107
2-Methylphenol <3.02x103  <3.02x103 <3.41x102 < 1.34x102
3-Methylphenol <3.02x10° <3.02x103 <3.41x102 < 1.34x102
4-Methylphenol <3.02x103  <3.02x10° <3.41x102 < 1.34x102




TABLE 9

SUMMARY OF EPA 0011
FORMALDEHYDE

CONCENTRATIONS & MASS EMISSION RATES

ROTARY DRYER BAGHOUSE STACK

INDUSTRIAL ASPHALT
Wilmington, California
April 30 & May 1, 1992

Parameter Run 1 Run 2 Run 3 Average
At Actual Excess Air, (%)
Excess Air, % 181.8 180.6 180.6 181.0
mg/dscm 0.399 1.627 1.191 1.072
ppm v/v 0.320 1.30 1.28 0.967
lb/hr 0.026 0.089 0.103 0.073
At 100% Excess Air
mg/dscm 0.725 2.938 2.151 1.938
ppm v/v 0.582 2.348 2.312 1.747
0.131

Ib/hr 0.047 0.161 0.186




TABLE 10

SUMMARY OF EPA METHOD 18
METHANE, BENZENE, TOLUENE, ETHYLBENZENE, XYLENE

CONCENTRATIONS & MASS EMISSION RATES
AT ACTUAL EXCESS AIR, (%)

ROTARY DRYER BAGHOUSE STACK
INDUSTRIAL ASPHALT

Wilmington, California
April 30 & May 1, 1992

Parameter Run 1 Run 2 Run 3 Average
Excess Air, (%) 212.1 189.5 200.0 200.5
Methane

mg/dscm <0.330 2.790 6.120 3.080

ppm v/v <0.500 4.200 9.200 <4.630

ib/hr <0.020 0.170 0.370 <0.190
Benzene

mg/dscm 0.190 4.500 0.640 1.777

ppm v/v 0.060 1.400 0.200 0.553

Ib/hr 0.012 0.274 0.039 0.108
Toluene .

mg/dscm 0.280 15.000 0.600 5.290

ppm v/v 0.073 4.000 0.160 1.410

Ib/hr 0.002 0.924 0.037 ' 0.321
Ethylbenzene

mg/dscm 0.180 8.100 0.280 2.850

ppm v/v 0.041 1.900 0.065 0.669

Ib/hr 0.001 0.506 0.017 0.175
Xylene

mg/dscm 0.480 15.400 0.730 5.540

ppm viv 0.111 3.500 0.164 1.258

Ib/hr 0.029 0.931 0.042 0.334




TABLE 11

SUMMARY OF EPA METHOD 18
METHANE, BENZENE, TOLUENE, ETHYLBENZENE, XYLENE

CONCENTRATIONS & MASS EMISSION RATES
AT 100% EXCESS AIR

ROTARY DRYER BAGHOUSE STACK
INDUSTRIAL ASPHALT

Wilmington, California
April 30 & May 1, 1992

Parameter Run 1 Run 2 Run 3 Average
Methane
mg/dscm <0.699 5.287 12.240 <6.075
ppm v/v <1.061 7.957 18.400 <9.138
Ib/hr <0.042 0.320 0.738 - <0.367
Benzene
mg/dscm 0.403 8.525 1.280 - 3.403
ppm v/v 0.127 ' 2.653 0.400 1.060
Ib/hr 0.025 0.519 0.078 0.207
Toluene
mg/dscm 0.594 28.418 1.200 10.071
ppm v/v 0.155 7.578 0.320 2.684
lb/hr 0.004 1.751 0.074 0.609
Ethylbenzene _
mg/dscm 0.382 15.350 0.560 5.431
ppm v/v 0.087 3.601 0.130 1.273
Ib/hr 0.002 0.959 0.034 0.332
Xylene
mg/dscm 1.018 29.183 1.460 10.554
ppm v/v 0.235 6.633 0.328 2.399

Ib/hr 0.062 1.764 0.084 0.637




HYDROCARBONS, SULFUR DIOXIDE, NITROGEN OXIDES, CARBON DIOXIDE

TABLE 12
SUMMARY OF EPA METHODS 25A, 6C, 7E, AND 10
CONCENTRATIONS & MASS EMISSION RATES
AT ACTUAL EXCESS AIR, (%)
ROTARY DRYER BAGHOUSE STACK
INDUSTRIAL ASPHALT

Wilmington, California
April 30 & May 1, 1992

Parameter April 30 May 1 May 4 Average
Excess Air, (%) 181.8 193.9 201.9 192.5
wk cun Wbre "q
‘ o ; ‘:;L untA" pe %
THC des Caend
37.4210¢
mg/dscm [ 21.63 NA NA - 21.63
ppm v/v 4863 ¢ 32.‘@ NA NA 32.42
Ib/hr 1.34 NA NA 1.34
SOy
mg/dscm 23.44 37.36 9.00 23.23
ppm v/v 8.81 14.0410:4% 3,38 8.74
la.!
Ib/hr 1.45 2.26 0.56 1.42
NOp
mg/dscm 54.68 44.09 46.23 48.33
ppm v/v 28.59 2735305 24.17 25.27
Ib/hr 3.39 2.66 2.88 2.98
CcO _
mg/dscm 140.18 118.76 95.75 118.23
ppm v/v 120.40 102.01 82.24 101.55
Ib/hr 8.68 7.18 5.96 1.27

Note: NA, not available




TABLE 13

SUMMARY OF EPA METHODS 254, 6C, 7E, AND 10
HYDROCARBONS, SULFUR DIOXIDE, NITROGEN OXIDES, CARBON DIOXIDE

CONCENTRATIONS & MASS EMISSION RATES
AT 100% EXCESS AIR, (%)

ROTARY DRYER BAGHOUSE STACK
INDUSTRIAL ASPHALT

Wilmington, California
April 30 & May 1, 1992

Parameter April 30 May | May 4 Average
THC
mg/dscm 39.33 NA NA 39.33
ppm v/v 58.93 NA NA 58.93
Ib/hr 2.44 NA NA 2.44
SOy '
mg/dscm 42.61 72.44 18.17 44.41
ppm v/v 16.02 25.52 6.14 15.89
lb/hr 2.64 4.38 1.13 2.72
NOj
mg/dscm 99 .41 85.49 93.34 92.75
ppm v/v 51.98 41.90 43.94 45.94
Ib/hr 6.16 5.16 5.82 5.71
Co
mg/dscm 254,85 230.28 193.32 226.15
ppm v/v 218.89 185.45 149.50 184.61
Ib/hr 15.78 13.92 12.03 13.91

Note: NA, not available




APPENDIX A

EPA METHOD 5
PARTICULATE MATTER




FIELD DATA SUMMARY

NAPA 30-Apr-92
KILN BAGHOUSE STACK

Run Run Run Aun Run Run

1 2 3 4 5 6

Vic, Volume of water vapor condeansed in impingers and
silica gel 352.1 206.4 82.4
Vvm, Dry gas volume as measured by dry gas
meter (dcf) 55.029 35.877 42.402
y. Dry gas meter calibration factor (dimensicnless) 1.003 1.003 1.003
Pb, Barometric Pressure at sampling site (in. Hg) 29.83 29.83 29.86
Ps, Absolute stack gas pressure (in. Hg.) 29.79 29.79 29.82
dH, Average pressure differential across the
orifice meter {in. H20) 1.80 1.66 1.52
Tm, Meter temperature (dR) 548.00 545.00 549.00
Vm(std), Ory gas volume as measured by dry
gas meter, corrected to standard conditions (dscf) 53.255 34.900 40.973
Bws, Water vapor in the gas stream, proportion by .
volume (dimensionless} 0.238 0.218 0.087
%C02, Percent carbon dioxide by volume (dry basis) 3.80 3.60 470
%02, Percant oxygen by volume {dry basis) 14.00 14.30 14.30
Md, Dry molecular weight of stack gas (b/Ib-mole) 29.17 29.15 29.32
Ms,-Wet molecular waight of stack gas (bflb—mole} 26.51 26.72 28.34
Cp, Pitot tube coefficient (dimensionless) 0.84 0.84 0.84
$q.Rt. dP, Average square root of velocity pressure
of stack gas (in. of H20) 1.1140 1.0600 1.0170
Ts, Stack temperature {dR) 674 658 671
As, Cross-sectional area of stack (ft2) 5.940 5.940 5.940
Qs{std), Dry volumetric stack gas flow rate, standard
conditions (dscfm) 15,661 15,399 16,613
An, Cross—seclional area of nozzle (ft2) 264E-04 2.23E-04 2.23E-04
@, Total sampling time {min) 72.0 60.0 72.0
I, {sokinetic sampte rate (percent) 106.24 100.79 91.41




ANALYTICAL SUMMARY

EPA METHOD 5/8
30-Apr-92
KILN BAGHOUSE STACK
grams mg H2804
Front Half Filterable  Condensible Front Half Back Half  Sulfur
Wash Particulate Particulate Sulfate Suifate Dioxide
(FHW) (MF) (BHW) (FHS) (BHS) (SO2)
1 0.01260 0.00350 0.00950 0.00000 0.00000 0.00000
2 0.00110 0.00440 0.00440 0.00000 0.00000 0.00000
3 0.00005 0.00610 0.00660 0.00000 0.00000 0.00000
4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000




SOURCE TEST CALCULATIONS

NAPA 30-Apr 92
KILN BAGHOUSE STACK Run No. 1
FIELD DATA
Standard Temperature, T{std) 68 °F Standard Pressure, Pstd 29.92 “Hg
Meter Temperature, Tm 88.0 °F Static Pressure, Pstatic —-0.48 "H20
Stack Temperature, Ts 214.0 °F Barometric Pressure, Pb 29.83 *Hg
SQ.AT. dP 1.1140 Condensate Volume, Vic 3521 m¢
Meter Orifice, dH 1.80 "H20 |StackI.D. 33.00 inch
Meter Volume, Vm 5§5.029 f13 Duct Length 0.00 inch
Meter Correction, y 1.0030 Duct Width 0.00 inch
Stack Gas Oxygen 14.00 % 02 |Stack Area, As 5.940 ft2
Stack Gas Carbon Dioxide 3.80 % CO2 |Test Time, & 72.0 min.
Stack Gas Carbon Monoxide 0.00 % CO [Nozzle Diameter 0.220 inch
Stack Gas Nitrogen B2.20 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
Vm(std) = [ T(std) + 460 /Pstd ] xVm xy x (Pb + (dH/ 13.6)} / (Tm + 460} .| 53.255| dsct
Vw(std) = 0.04715 ft3/g /528 x [T(std) + 460] X VIC .cecvrvrrrrvmerrecnerransserarsenee 16.602] scf
Bws = Vw(std) / [Vm{std) + VW(Std)].......coo.o...

Lower Bws
Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (PStack, iNHG.) w.coeereererrrerscrcmeniceosiens sesenieccensersennerns
% Excess Air =(%02 - 0.5%C0) / [0.264%N2 — (%02-0.5%C0)] x 100 ...... %
Md = (0.44 x %CO2)+(0.32 x %02} +[0.28 X (%BN2 + %CO)] vvvvverrrererierrrerens Ib/iIb—mole
Ms = (Md X (1 =BWS)) + (18.0 X BWS) .o.orvrurrerrresnrserresssnsees sesssrissessssssssnesses Iblb—mole
P(stack) = PD + [PStatic f 13.6] ..o vt i st esaai e *Hg
vs = 85.49x Cp x (Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P(stack)}] .......ceeus 73.89] ft/sec
QS = VE X AS X B0 ... viiccreiererecerreerrseraresaneresnearsaresssrensses sesresss sessrans sersnere anansean 26,334 ; acfm
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) ..| 15,661 }dsctm
Area of sampling nozzle, An = [(DN/12) "2XPi]/ 4 coiviviinininnniini e 0.000264 |12

| = (Ts+460) x [(0.002669 x Vic) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100/
[ D X P(StACK) X AN X VS X B0 ] 1.oveeveerncercrenssensneemenesmmesms eisserssecssasns secssssssasesesscrens [ 106.24] %




SOURCE TEST CALCULATIONS

NAPA 01-May 92
KILN BAGHOUSE STACK Run No. 2
FIELD DATA
Standard Temperature, T(std) 68 °F Standard Pressure, Pstd 29.92 ‘Hg
Meter Temperature, Tm 850 °F Static Pressure, Pstatic —-0.48 'H20
Stack Temperature, Ts 199.0 °F Barometric Pressure, Pb 29.83 'Hg
SQ.RT. dP 1.0600 Condensate Volume, Vic 206.4 mé
Meter Orifice, dH 1.66 "H20 |Stackl.D. 33.00 inch
Meter Volume, Vm 35.877 ft3 Duct Length : 0.00 inch
Meter Correction, y 1.0030 Duct Width 0.00 inch
Stack Gas Oxygen 14.30 % 02 |[Stack Area, As 5.940 2
Stack Gas Carbon Dioxide 360 9% CO2 |Test Time, & 60.0 min.
Stack Gas Carbon Monoxide 000 % CO [Nozzle Diameter 0.202 inch
Stack Gas Nitrogen 82.10 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
vm(std) = [ T{std) + 460/ Pstd | xVm xy x (Pb + (dH/ 13.6)} / (Tm + 460) .| _34.900] dscf
Vw(std) = 0.04715 ft3/g /528 x [T(std) + 460] X VIC ..ccvmremivirinivnrinirerrensernsnes 9.732] scf
Bws = Vw(std) / [Vm{std) + VW(StA}].....cccoevrervrrmmimias mrisrniss s 0.218
Lower Bws

Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (PStack, iNHG.) o rrmiemmienissesnssss s rasssssienes
% Excess Air =(%02 — 0.5%C0) / [0.264%N2 ~ (%02-0.5%C0)] x 100 ...... %

= (0.44 x %C02)+(0.32 x %02)+[0.28 x (%N2 + %CO)] wccoeoer i 29.15]lb/ib-mole
Ms = (Mdx (1—Bws)) + (180X BWS) .ot e, 26.72|Ib/ilb~mole
P(stack) = Pb + [PSatic / 13.6] ..cccocvrrinesiniine s sttt assnssse s *Hg
vs = 85.49 x Cp x {Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P(Stack}}] .......coc.... ft/sec
QS = VSXAS X B0 et e s e s et e tas 24,682 | acfm
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) ... 15,399 | dsctm
Area of sampling nozzle, An = [[Dn/ 12} ~2XPi ]/ 4 ccceenricniniiininiinnneen.  0.000223 | 712

| = (Ts+460) x [(0.002669 xVIc) + [Vm(std) / ((T(std) + 450) / Pstd)]] X 100/
[@ x P(stack) x An xvs x 60] ... [ 100.79| %




SOURCE TEST CALCULATIONS

NAPA 04-May 92
KILN BAGHOUSE STACK Run No. 3
FIELD DATA

Standard Temperature, T{std) 68 °F Standard Pressure, Pstd 29.92 ‘Hg
Meter Temperature, Tm 89.0 °F Static Pressure, Pstatic -0.48 'H20
Stack Temperature, Ts 2110 °F Barometric Pressure, Pb 29.86 *Hg
SQ.RT. dP 1.0170 Condensate Volume, Vic 824 m¢e
Meter Orifice, dH 152 "H20 ([StackIl.D. 33.00 inch
Meter Volume, Vm 42.402 #3 Duct Length 0.00 inch
Meter Correction, y 1.0030 Duct Width 0.00 inch
Stack Gas Oxygen 14.30 % O2 |Stack Area, As 5.940 f2
Stack Gas Carbon Dioxide 470 % CO2 |Test Time, @ 72.0 min.
Stack Gas Carbon Monoxide 0.00 % CO |Nozzla Diameter 0.202 inch
Stack Gas Nitrogen 81.00 % N2 0.84

Pitot Coefficient, Cp

CALCULATIONS

Vm(std) = [ T(std) + 460 /Pstd ] xVm x y x (Pb + (dH / 13.6)) / (Tm + 460) ..__ 40.973] dscf
scf

Vw(std) = 0.04715 ft3/g /528 x [T(std) + 460] x Vic

Bws = Vw(std) / [Vm(std) + Vw(std)]

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

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

Bws @ Saturated Conditions = Vapor Press. of H20

@ Dew Point Temp. / (Pstack,

% Excess Air =(%02 — 0.5%C0) / [0.264%N2 - (%02-0.5%CO)} x 100

in.Hg.)

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

......

Md = (0.44 x %C02) +{0.32 x %02) +[0.28 X (%N2 + %CO)] cevrvrvvererrrrrerrrrrense

|Ms = (Md x (1-Bws)} + (18.0 x Bws)
P(stack) = Pb + [Pstatic / 13.6]

vs = B5.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P{stack))]

Qs = vs x As x 60

Area of sampling nozzle, An = [[Dn/12) ~2xPi}/ 4

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

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

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

| = (Ts+460) x [(0.002669 x Vic) + [Vm{std) / ((T(std) + 460) / Pstd)]] x 100 /

[ © x P{stack) x An x vs x 60 ]

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

Lower Bws
Value Used

104 #(. | %

lb/lb—mole

Ib/lb—mole

"Hg

............... fusec

acfm
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) ..[_16,613] dscim
[0:000223] ft2

L 91.41] %
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ES

ENGINEERING- SCIENCE, INC.

Method: EPA S

lLabaratory Data For Particulate Drydown
Test Date: 4~-30-92& 5-1-92 Project: NAPAIA

Date Analyzed: 5-7-92 Tech: J.C.
BEAKER/ { FRACTION| TOTAL ALIQUOT GROSS TARE NET SAMPLE *SAMPLE
FILTER # VOLUME | FACTOR WEIGHT WEIGHT WEIGHT BLANK WEIGHT
(mL} (£) (%) {mg) (mg) (mg}
Field Sample ID: Run#1
Laboratory Control No: 920504
6984 Impioger 790 1 126.8443 126.8348 95 - < 0.05 9.5

6986

Front 172

40

118.1711

118.1572

139

1.3

Field Samp!

7987

Laboratory Control No:

le 1D: Run #2
920505
lmpinger 600 1 122.5334 122.5313 21 < 0.05 21

6989

120.2963

120.2939

24

13

1.1

Field Sample ID: Rua #3
Laboratory Control No: 920506
6990 Impinger 533 1 123.6570 123.6513 57 < 0.05 5.7

Froat 1/2

117.5136

117.5134

0.2

L3

<0.05

Field Sample ID:

2

Laborltog Control No:

Sample Black
920507

Impinger

200

<0.05

Front 1/2

126.4806

® Sample Weight = (Net Weight)(Aliquot Factor)—Sample Blank

Data Checked By: : k& .

Date:_ &1




ES ENGINEERING-SCIENCE, INC.

Client WAPA Job No. Sheet — of
. ‘bject Y EXCEL AR ' PM By Anilt Date
METHED &5 (EPA) Checked Rev.
7 EXCESS AR _ (7 0s - 0.5 7 c0) X 100

[o2es %Nz = (7.Oz- 05 1 Co)]

FOR RUN # 4% 7%0Cr=j4p . %CC=@ ;7 N2-82.26;

#oERCECC AR - (o= 0.5 x2) x300 - 18.80/
To264 62 20) ~Gao- 05 <#) ]|

FoR RUNK Z | 7027 M4.30] 7 CO= 8y 7 No= 8z {0

. /Ey.CEISNR _ [!4 30"05('@)_] X | OO ='936>|/
[o 224 (82. [o) 04 30 - 0.{ ('ﬁ))—j
FoR RUN #3 1 7% 02= 1430, %CC~ 2 . N1~ 8).00
% EXCESS AR . _ [ 1430~ 4.5 (e)] e _ 20186

(o164 (81.00) #4.30- 0.5 (éﬂ}
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ENGINEERING-SCIENCE, INC.

6060 IRWINDALE AVENUE, SUITE J
P.O.BOX 2007

IRWINDALE, CA 91706

Tel: (818) 968-5758 Fax: (818) 969-4692

DATE “-c@ 52

TRAIN RECOVERY DATA SHEET

FACILITY <A4wA4 _ z4

ES NO. 2 057 ¢9

NOZ.PROBE

UMBILICAL

IMPINGER#
IMPINGER#
IMPINGER#

IMPINGER#

.RINSE

RINSE

DESCRIPTION

IMPINGER RINSE

SILICA GEL

FILTER #

DESCRIPTION

COMMENTS

RUN NO. _ / METHOD S~
TYPE AT
IMP SOLN _ A2.0
SOLUTION VOL. (ml.) DESCRIPTION
FINAL(ml.) INITIAL(ml.) | NET.
A2 O Y2 O 700 320
0 774 00 7o
vyl 4] () 0
" FINAL (g} INITIAL(g)
I Sro . ? P2ES.K 2217
[ TOTAL MOISTURE

592.1 (9




ES

ENGINEERING-SCIENCE, INC.

6060 IRWINDALE AVENUE, SUITE J
P.Q.BOX 2007

IRWINDALE, CA 91706

Tel: (818) 969-5758 Fax: (18) 969-4692

TRAIN RECOVERY DATA SHEET

DATE § -~ ,-%2 RUN NO. 2 METHOD S
FACILITY Arwxr -4 TYPE “er

ES NO. F2¢cS ¢ < IMP SOLN %, /)

SOLUTION VOL. (ml.) DESCRIPTION
NOZ.PROBE.RINSE
UMBILICAL RINSE
FINAL(ml.) INITIAL(ml.) | NET.

IMPINGER# [ A, o 250 foe 50
IMPINGERF > _ || 4/, 00 e o
IMPINGER#_ > o o 5 S
IMPINGER#

DESCRIPTION

IMPINGER RINSE -

FINAL (9) INITIAL(g)
J
SILICA GEL P07 .5 T TS Z6-y
FILTER #
DESCRIPTION TOTAL MOISTURE
206 . 9 (9)

COMMENTS




6060 IRWINDALE AVENUE, SUITE J
. P.0.BOX 2007
IRWINDALE, CA 91706

ENGINEERING-SCIENCE, INC. Tol: (818) 969-5758 Fax: (818) 969-4692

TRAIN RECOVERY DATA SHEET

DATE 5‘q *9.,) | RUN NO. 3 METHOD 5

FACILITY N GPO\ TYPE PM
ES NO. ODDSDb e sorn_HaOD
SOLUTION VOL. (ml.) DESCRIPTION
NOZ.PROBE.RINSE
UMBILICAL RINSE
FINAL(ml.) INITIAL(ml.) | NET.
IMPINGER#__ | N O (60 jo0b 60
IMPINGER# < HuD a6 (0D -4
IMPINGER# 3 NH O 0 0
IMPINGER#
DESCRIPTION
IMPINGER RINSE
FINAL (g) INITIAL(Q) ,
/
SILICA GEL 655 7 égqs 26,‘{
FILTER #
DESCRIPTION | TOTAL MOISTURE )
' /
Y
COMMENTS




ENGINEERING-SCIENCE; INC.
IRWINDALE,CA

FOST TEST METER EOX CnL]EnATION FORM

METER ECXND BQst _LL DATE &C‘ZQ ‘?ZCAUERA ED BYQ 4[ /4'-
EAROMETRIC Fﬁacsuasﬁi AMBIENT TENP. __éz___. PRE TEST VI ( po3 .

PROJECT NAWE N RCR . frosEcTNO_ - H RUN 2-3%yacoum_1#F
GAS VOLUME | SEMPERATURES
WS
ANOMETE . . . TME
| s W i3 DEY CAS NTT TES DAY GLS R : \
R gy pa-~ R I U JVETER (MINJUTES) i Kl
=4 fewrry ol cqeuy - “|DEG.F.) - {DEG, F.}
e vd Tw Td —

2-? 12-?;;,/2-5?/ 67 74 | /S5 |00l —

12.7 |f6-120|/60% 720 | 2¢ |19 |03 —

2.2 (2 R7l/224 | 20 | Fe | 45 | i6| — -

Y1 AVERAGE

/- oot

METER EOX CALIERATICN HISTORY
LAST CALIZRATION DATE 0% “02~ F2CAUERATED BY O MA LS 02
R@ OF CALIERATION _7 « ¢ YiOF CALIERATION __ 1. 003

NOTES: - . .




NOZZLE CALIBRATION

Source: D{ﬂ A -
Date of Source Test: O ~o0/~ $2
Sampling Method: MeTHeol S
Pollutant: .M .
1
2
3

Noz:zle Measurement Data:
Diameter #1 © - 2205 inches
Diameter #2 © 2 (9% inches
Diameter %30 -220 inches

Average € 220 inches

Note: (1) ‘Measure nozzle to nearest 0.001 inches

(2) The difference between minimum and maximun
measurements shall be no greater than 0.004 inches
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ENGINEERING-SCIENCE, INC.
IRWINDALE, CA

TEMPERATURE SENSOR CALIBRATION DATA FORM

DATE 3= 0S~ F2 THERMOCOUPLE NO. _G (85 £~ B
BAROMETRIC PRESSURE ' - AMBIENT TEMPERATURE ___(©<
CALIBRATED BY _—22 ot . REFERENCE: MERCURY IN GLASS RS /2C

——

OTHER e
REFERENCE SOURCE F:EF'EF\ENCE THERMOCOUPLE
) P o
Ml Tarosee| 24.C 24
245 LR
245 R/
Adenthge 2¢S QPe 1248390 . 22 /4
0.07¢ |rteedwer |-0- - 20
OO s
O -0 Z(
. o]
RIEdACE | —O - (F | 26-¢HO F¢| 020/
100" ¢ | Buwas uaEe| (00 20/
[OD 2144
[OD 211
<)
Qlehce /30 200 1984|0157

DIFF. =

(REF. TEMP + 273) - (TEST TEMP. + 273)

(REF. TEMP, + 273)

X 100




JC

APPENDIX B

EPA METHOD 202
PARTICULATE MATTER & CONDENSIBLES




FIELD DATA SUMMARY

NAPA~ -METHOD 202

KILN BAGHOUSE STACK

Run Run Run Run Run Aun

1 2 3 4 5 6

Vic, Volume of water vapor condensed in impingers and
silica gel 363.2 210.0 322.8
vm, Dry gas volume as measured by dry gas
meter (dcf) 54.302 57.381 57.768
y, Dry gas meter calibration factor (dimensionless) 1.003 1.005 1.003
Pb, Barometric Pressure at sampiing site (in. Hg) 29.83 29.83 29.86
Ps, Absoclute stack gas pressure (in. Hg.) 29.79 29.79 23.82
dH, Average pressure differential across the
orifice meter (in. H20) 1.86 1.90 1.71%
Tm, Meter temperature (dR) §52.00 549.00 545.00
Vm(std), Dry gas volums as measurad by dry
gas meter, corrected to standard conditions (dscf) 52.178 55.554 56.257
Bws, Water vapar in the gas stream, proportion by
volume (dimensionless) 0.247 0.151 0.213
%C02, Percent carbon dioxide by volume (dry basis) 3.80 3.60 470
%02, Percent oxygen by volume (dry basis) 14.00 14.30 14.30
Md, Dry molecular weight of stack gas (ib/Ib—mola) 29.17 29.15 23.32
Ms, Wet molecular weight of stack gas (Ib/lb~mole) 26.41 27.46 26.91
Cp, Pitot tubae coefficient {dimensionless) (.84 0.84 0.84
Sq.Rt. dP, Average square root of velocity pressure
of stack gas (in. of H20) 1.1340 1.1440 1.0690
Ts, Stack temperature (dR) 665 668 665
As, Cross—sectional area of stack (ft2) 5.940 5.940 5.940
Qs(std), Dry volumsetric stack gas flow rate, standard
conditions {dscfm) 15,882 17,672 15,512
An, Cross-sectional area of nozzle {ft2) 276E-04 276E-04 2.76E-04
@, Total sampling time (min) 72.0 720 72.0
1, Isokinetic sample rate (percent) 98.13 93.91 108.33




SOURCE TEST CALCULATIONS

NAPA--METHOD 202 30-—-Apr 92
KILN BAGHOUSE STACK Run No. 1
FIELD DATA
Standard Temperature, T(std) 68 °F Standard Pressure, Pstd 29.92 "Hg
Meter Temperature, Tm 920 °F Static Pressure, Pstatic -0.48 "H20
Stack Temperature, Ts 2050 °F Barometric Pressure, Pb 29.83 "Hg
SQ.RT. dP 1.1340 Condensate Volume, Vic 363.2 mé
Meter Orifice, dH 1.86 "H20 |(Stackl.D. 33.00 inch
Meter Volume, Vm 54.302 ft3 Duct Length : 0.00 inch
Meter Correction, y 1.0030 Duct Wicith 0.00 inch
Stack Gas Oxygen 1400 % Q2 |Stack Area, As 5940 ft2
Stack Gas Carbon Dioxide 3.80 % CO2 Test Time, © 72.0 min.
Stack Gas Carbon Monoxide 0.00 % CO |Nozzle Diameter 0.225 inch
Stack Gas Nitrogen B82.20 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
vm(std) = [ T(std) + 460 /Pstd | xVm xy x (Pb + (dH / 13.6)) / (Tm + 460) . 52.178] dscf
Vw(std) = 0.04715 ft3/g /528 x [T(Std) + 4B0] X VIC c..ocvvcrvrnrmnrrenrerersereereveneen 17125 s0f
Bws = Vw(std) / [VM(SIA) + VW(SI)).....rverrererirrnrrerirmsesssssssssns vesssresarasessssnnes

Lower Bws
Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (PStack, INHG.) .ovveicic et sersesse e
% Excess Air =(%02 - 0.5%C0) / [0.264%N2 - (%02-0.5%C0)] x 100 ...[ 18}. & |%
Md = (0.44 x %CO02) +(0.32 x %02) +{0.28 x (%N2 + %CO)] .coneccrrvvsrrivrcnennn{___29.17]Ib/Ib—mole
Ms = (M3 x (1=BWS)) + (18.0 X BWS) cccvurmrierrrrnrierennemsmrssreresssessevcrssssssssnes Iblb—~mole
P(Stack) = PD + [PSIAUC / 13.6] ..coerrererrreirrieirires craesireseres st sasa s sasnsses essnene e ‘Mg
vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (MS X P(Stack))] .......cooeern. f/sec
QS = VS XAS X BO oot ienarae e e e rns e reses st b s aase e rense saaaeaes | 26,680 ] actm
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) .. 15,882] dscfm
Area of sampling nozzle, An = [(Dn/ 12) ~2XPi )/ 4 i 0.000276 |72

| = (Ts+460) x [(0.002669 x VIc) + [Vm(std) / ((T(std) + 460} / Pstd)]] x 100/
[ D X P(SACK) X AN X VS X B0 | cuvrveririerisssrecssesesesnas seeseesssersnessssmnes sssssassassasessenes [ 98.13] %




SOURCE TEST CALCULATIONS

NAPA--~METHOD 202 01-May 92
KILN BAGHOUSE STACK Aun No. 2
FIELD DATA
Standard Temperature, T{std) 68 °F Standard Pressure, Pstd 29.92 "Hg
Meter Temperature, Tm 85.0 °F Static Pressure, Pstatic -0.48 'H20
Stack Temperature, Ts 2080 °F Barometric Pressure, Pb 29.83 "Hg
SQ.RT. dP 1.1440 Condensate Volume, Vic 210.0 me
Meter Orifice, dH 1.90 *H20 [Stack).D. 33.00 inch
Meter Volume, Vm 57.381 #3 Duct Length 0.00. inch
Meter Correction, y 1.0050 Duct Width 0.00 inch
Stack Gas Oxygen 1430 % 02 |Stack Area, As 5940 ft2
Stack Gas Carbon Dioxide 360 9% CO2 |Test Time, @ 72.0 min,
Stack Gas Carbon Monoxide 0.00 % CO [Nozzle Diameter 0.225 inch
Stack Gas Nitrogen 82.10 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
Vmistd) = [ T(std) + 460 /Pstd | xVm xy x (Pb + (dH / 13.6)) / (Tm + 460) .[_ 55554 dscf
Vw(std) = 0.04715 ft3/g /528 x [T(std) + 460] X VIC .....cccvvemiimrrsmsrinsnsninnranns scf
Bws = Vw(std) / [Vm(std) + VW(SI)]......cc.iimminiiiii it 0.151

Lower Bws
Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (Pstack, iNHG.) ovviiinemeie s s
% Excess Air =(%02 — 0.5%C0) / [0.264%N2 — (%02-0.5%CQ)] x 100 ...... %
Md = (0.44 x %C02) +(0.32 x %0Q2)+[0.28 x (%N2 + %CO)] .occcorrrrevrririarns [ 29.15]IbAb-mole
Ms = (Md x (1-Bws)) + {1B.0XBWS) oo e, 27.46 |1b/lb—mole
P(stack) = Pb + [PStatiC / 13.6] ..ccoevvvrrirircccinie st s sestsas e e *Hg
vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P(stack))] .............. ft/sec
QS = VE X AS X B0 c.vvvrceverereceesresseraes e sbsesesmenss osesie s sessiess ssssasssans b sessians [ 26,453]acim
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd} ... 17,672 |dscfm
Area of sampling nozzle, An = {(Dn/12) “2xPi} /4 i, 0.000276 | ft2

| = (Ts+460) x [(0.002669 x Vic) + [Vm(std) / ((T(std) + 460) / Pstd)}] x 100/
[ @ X P(StACK) X AN X VS X B0 ] wovtrrceermenmemssissonsssissersssessssissss sissssss srsssssssesssansannas [ 9391 %




SOURCE TEST CALCULATIONS

NAPA--METHOD 202 04—-May 92
KILN BAGHOUSE STACK Run No. 3
FIELD DATA
Standard Temperature, T{std) 68 °F Standard Pressure, Pstd 29.92 "Hg
Meter Temperature, Tm 85.0 °F Static Pressure, Pstatic -0.48 "H20
Stack Temperature, Ts 2050 °F Barometric Pressure, Pb 2986 "Hg
SQ.RT. dP 1.0690 Condensate Volume, Vic 3228 m¢e
Meter Orifice, dH 171 "H20 |Stack|.D. 33.00 inch
Meter Volume, Vm 57.768 H3 Duct Length 0.00 inch
Meter Carrection, y 1.0030 Duct Wicith 0.00 inch
Stack Gas Oxygen 14.30 % 02 |Stack Area, As 5940 ft2
Stack Gas Carbon Dioxide 470 % CO2 |Test Time, @ 72.0 min.
Stack Gas Carbon Monoxide 000 % CO [Nozzle Diameter 0.225 inch
Stack Gas Nitrogen 81.00 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
Vmistd) = [ T(std) + 460 /Pstd ] xVm x y x (Pb + (dH / 13.6)) / (Tm + 460) .{ 56.257 | dscf
Vw(std) = 0.04715 ft3/g/ 528 x [T(std) + 480] X VIC ..crvrvrvermcrrecereomreminisisssenes 15.220] scf
Bws = Vw(std) / [Vm(std) + VW(Std)]........cc.rriiiiiinre 0.213

- Lower Bws
Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (PStack, iNHG.) i e s 0.872

% Excess Air =(%02 ~ 0.5%C0) / {0.264%N2 — (%02-0.5%C0O)] x 100 ......[ 701.%_ %

Md = (0.44 x %CO2)+(0.32 X %02) +[0.28 X (%N2Z + %CO}] ..ceerervrvrrrrerrnne, Ib/tb—mole
Ms = (Md X (1=8BwS)) + (18.0 X BWS) cocrervcrireciinine i sctseisssinisesssssesss s Ib/ib—mole
P(Stack) = PD + [PSIALC / 13.6] ..vvvevrnreermreernrsessisssneressiesensinss st csssesssasssssenss *Hg

vs = 85.49x Cp x (Sq.Rt. dP) x [Sq.RL.(Ts + 460) / (Ms x P(Stack))] ......cocr..... ft/sec

QS = VS X AS X BO 1.vvcereeversesremmrssieanresserssass eesemesenesesss isestssssssssss sesssassssssstssssiens [ 24,901] acfm
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) .. 15,512] dscfm
Area of sampling nozzle, An = {(Dn/12) “2xPi ]/ 4 i 0.000276 |12

| = (Ts+460) x [(0.002669 x Vic) + [Vm(std) / ((T(std) + 460) / Pstc)]] x 100 /
[ D X P(StACK) X AN X VS X B0 ] ovveurearerrerverrearrasressssensasssssesesse eseesnscssessas esssssssases [10833] %




NAPA

ANALYTICAL SUMMARY
EPA METHOD 5/8

30-Apr-92
KILN BAGHOUSE STACK
grams mg H2S04
Front Half Filterable Condensible Front Half Back Half  Sulfur
Run Wash Particulate Particulate Sulfate Sulfate Dioxide
# (FHW) (MF) (BHW) (FHS) (BHS) (S02)
1 0.00009 0.00380 0.00220 0.00000 0.00000 0.00000
2 0.00160 0.00000 0.00005 0.00000 ©0.00000 0.00000
3 0.01180 0.00008 0.01150 0.00000 0.0000C 0.00000
4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
5 0.00000 0.00000 0.00000 0.00000 0.00000 (0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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ES

ENGINEERING~SCIENCE, INC.

Mathod: EPA 202
Test Date: 4-30-92& 5-1-92 Projsct: NAPAIA

Laboratory Data For Particulate Brydown

Date Analyzed: 5-8-92 Tech: Ordonez
BEAKER/ | FRACTION TOTAL GROSS TARE NET SAMPLE *SAMPLE
FILTER # VOLUME WEIGHT WEIGHT WEIGHT BLANK WEIGHT
{mL) {£} (2) (mg) {mg) {mg} |
Field Sample ID: Run#1
Laboratory Control No: 920500
6996 Impinger 810 121.3240 121.3208 3.2 1.0 2.2

A91421 Filter NA 7.5215 3.8 < 0.05 38
Field Sample 1D: Run #2
Laboratory Control No: 920501

6997 Impinger 700 122.4010 122.3995 1.5 10 0.5

A91424 Filter NA 7.6537 7.6549 < 0.05 < 0.05 0.0
Field Sample ID: Run #3
Laboratory Control No: _ 920502

6998 Impinger 8§50 120.9053 120.8928 125 1.0 115

7008

T 122,78

A91444

Filter

7.8170

7.8775

<0.05

* Sampte Weight s (Net Weight)(Aliquot Factor)-Sample Blank

Data Checked By'%_

A91423 Filter NA 7.6543 7.6535 0.8 < 0.05 0.8
Field Sample 1D: Sam ple Blank
Laboratory Control No: 920503

7003 Impivger 121.0786

Date: ¢-1-1




ES ENGINEERING-SCIENCE

Client NHPH’ Job No. Sheet ___ of
Subject _% Exgess Q;f‘ By SF Date
. EPF! ﬂ'\e’\'hoé aoa Checked Rev.
lon:
% Exess fir = (% O, - 0.5 %CO ) x /o0

Toasr %, -(%0s - 0.5%co) ]

Run #1 %O, =/4.00; % No=B8l&; % CO =z £

% Expess ir = __(/40- 6 ) = /8/ 8 %
[ asiXBaa) ~ 0o -o)]

. Eupﬁa %Oz_=/6’.3:} %Nz,'—'— BQ-I) %C’O =¢

Hobyess O = (/43-0) = /739 %
? (loasyd®a)) — (4.3 -0)1

Rupn 23 % Oy = /9.3, %N.z28lo %HCO=p
Qo9 96

n

_ YeEpeess Rir= (4.3-0)
[CoasyX( 810> -(19.3 o ]
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ES

ENGINEERING-SCIENCE, INC.

6060 IRWINDALE AVENUE, SUITE J

P.0.BOX 2007
IRWINDALE. CA 91706

Tel: {818) 969-5758 Fax: (818) 969-4692

TRAIN RECOVERY DATA SHEET

DATE Y 30 - 7& RUN NO. / METHOD Ze¢e
FACILITY w124 Z4 TYPE A Pej
ES NO. 7205 Do IMP SOLN A
SOLUTION VOL. (ml.) DESCRIPTION
NOZ.PROBE.RINSE
UMBILICAL RINSE
FINAL(ml.) INITIAL(ml.) | NET.
IMPINGER# | oo 340 eo Zvo
IMPINGER# 2 pr 20 /o0 20
IMPINGER# 3 Ho g /25 796 zs
IMPINGER#
DESCRIPTION
IMPINGER RINSE
FINAL (g) INITIAL(g)
SILICA GEL 65 F37. 2 5.2
FILTER #
DESCRIPTION TOTAL MOISTURE
5Q55-2-’(g)
COMMENTS




ES

6060 IRWINDALE AVENUE, SUTE J
P.QO.BOX 2007

IRWINDALE, CA 81706

Tel: (818) 969-5758 Fax: (818) 969.4682

ENGINEERING-SCIENCE, INC.

DPLTE §r=75e

TRAIN RECOVERY DATA SHEET

—

FACILITY A/47A ZA

ES NO. %2450/ IMP SOLN  #: 0

. SOLUTION VOL. (ml.) ° DESCRIPTION
NOZ.PROBE.RINSE
UMBILICAL RINSE

FINAL(ml.) INITIAL(ml.) NET.
IMPINGER# __ /[ £/, @ 2 50 P ;<0
IMPINGER¥ 2 &, © 20 _ ;oo 20
IMPINGER# _7 e o e soo o
IMPINGER#
DESCRIPTION
IMPINGER RINSE
FINAL (g) INITIAL(g)
SILICA GEL £ 29.¢ &oo . ¢ 20.
FILTER #
DESCRIPTION TOTAL MOISTURE
|
2,70.0 [(9)

COMMENTS

RUN NO. =2 METHOD 20 2

TYPE /é%tf‘




ENGINEERING-SCIENCE, INC.

5060 IRWINDALE AVENUE, SUTE J

P.0.BOX 2007
IRWINDALE, CA 91706

Tel: (B18) 969-5758 Fax: (81B) 969-4692

DATE 5 ) L{_q A

TRAIN RECOVERY DATA SHEET

FACILITY ﬁVQqDG

ES NO. (1-a(>£;():L

NCZ.PROBE.RINSE

UMBILICAL RINSE

IMPINGER# l
IMPINGER# 1
IMPINGER# :5

IMPINGER#

DESCRIPTION

IMPINGER RINSE

SILICA GEL

FILTER #
DESCRIPTION

COMMENTS

3) METHOD A O l

RUN NO.
TYPE
IMP SOLN PEXCD
SOLUTION VOL. (ml.) DESCRIPTION
FINAL(ml.) INITIAL(ml.) NET.
N 397 [Co 287
ha© |13 (00 2
W2 O [C7 (00 7
FINAL (g) INITIAL(g) ;
5D .4 36.6 \5.%

TOTAL MOISTURE

-
3.7 @




ENGINEERING-SCIENCE; INC.
IRWINDALE, CA

FOST TEST WMETER EOX CnLIEF.ATION FOF\M

METER ECX NO: BQ@OU U oAtE £C-26- 32 CAL!EF\A:ED BY. 2 a/ /4-«
EAROMETRIC FEESSURE__GL__‘L AL.s:ENT TEMP. & ¥ - FRETEST Vi _fi@}__.

provecT Nave W PR prosecTro. . HAUN 22 vacuuM 1T i
GAS VOLUME | TEMFERATURES
DA
ANOh.E 1 - v G A pr ve TIME : .
=L (CUFT.} - e Fy ) CibEGLFY - (DEQ.F.) )
Cvw 7 Tw Td ]
9.7 |123¢cpl(269/| 67 | 74 | LS |10%| —

121 (612076 0% 70 20 /9 (003 | _~

7 UZ-RR /2276 2O 7€ (| 06| _— .

Y1 AVERAGE

/- oo

_ WETER EOX CALIERATICN FISTCRY
LLST CALIERATION DATE 0% "2~ F2CAURRATED BY _©Q MAELS o)
=@ OF CALIERATION _ 7+ ¥ YiOF CALIBRATION __ 1 : 003

NOTES:




LoD ENGINEERING-SCIENCE -~ ' —

NOZZLE CALIBRATION

Source: nNARPAR

Date of Source Test: U — I8 - F2_

Sampling Methed: 2072.

Pollutant: 10 V‘ .

Nozzle Measurenment Data:
Diameter #1 £-22 <&  inches
Diameter #2 & 22 £ inches
Diameter #3 ©'22&  inches

Average O ‘221 inches

Note: (1) Measure nozzle to nearest 0.001 inches

(2) The difference between ninimum and maximun
measurements shall be no greater than 0.004 inches
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ENGINEERING-SCIENCE, INC.

IRWINDALE, CA
TEMPERATURE SENSOR CALIBRATION DATA FORM
pATE 3= 0S ~ G2 THERMOCOUPLE NO. _G (88 FH— B

BAROMETRIC PRESSURE _ 2% &S~ - AMBIENT TEMPERATURE &S
CALIBRATED BY _-2 otffarngl . REFERENCE: MERCURY IN GLASS RSTA(/ZC

OTHER
REFERENCE SOURCE REFERENCE THERMOCOUPLE
ETE
NOTRER (SFECIFY) TpERATRE. AP CAATURE DIFFERENCE (%)
€0 ch (o
MereE Tagonce| 245 UE/
(S L2l
24S bRl
Adenpee 2¢& QP (2623910 22 /5
o-07¢ |reedwsm | -0 -$ 30
OO Y&
O -0 Z
. (o]
netaces | —~O0 - (F | 76620 F¢ 624/
100" ¢ |Buwagier| (00 20/
[OD 2101
[0D AL
G
Qletage /80 200 924|014
FF, = _(REF.TEMP + 273) - (TESTTEMP.+ 273)  y 409

(REF. TEMP. + 273)




APPENDIX C

MODIFIED EPA §
(CARB METHOD 429)
POLYCYCLIC AROMATIC HYDROCARBONS & CRESOLS

=




FIELD DATA SUMMARY

NAPA 30-Apr—92
KILN BAGHOQUSE STACK

Run Run Run

1 2 3

Vic, Volume of water vapor condensed in impingers and
silica gel 722.5 775.9 648
vm, Dry gas volume as measured by dry gas
meter (dcf) 139.099 131,193 130.841
y, Dry gas meter calibration factor (dimensionless) 1.005 1.005 1.005
Pb, Barometric Pressure at sampling site (in. Hg) 29.83 29.83 29.86
Ps, Absolute stack gas pressure (in. Hg.) 29.79 29.79 29.82
dH, Average pressure differential across the
orifice meter {in. H20) 1.06 0.99 0.92
Tm, Meter temperature {dR) 545.00 545.00 547.00
vm(std), Dry gas volume as measured by dry
gas meter, corrected to standard conditions (dscf) 135.379 127.663 126.960
Bws, Water vapor in the gas stream, proportion by
volume {dimensionless) 0.201 0.223 0.194
2% CO2, Percent carbon dioxide by volume (dry basis) 3.80 3.80 4.70
%02, Percent oxygen by volume (dry basis) 14.00 14.00 14.30
Md, Dry molecular weight of stack gas (Ib/ib—-mole) 29.17 2017 29.32
Ms, Wet motecular weight of stack gas (ib/lb~mole) 26.92 26.68 27.13
Cp, Pitot tube coefficient (dimensionless) 0.84 0.84 0.84
Sq.At. dP, Average square root of velocity pressure
of stack gas (in. of H20) 1.1600 1.1150 1.0850
Ts, Stack temperature {dR) 671 674 665
As, Cross —sectional area of stack ({ft2) 5.940 5.940 5.940
Qs(std), Dry volumetric stack gas flow rate, standard
conditions {dscfm) 16,998 15,832 16,059
An, Cross—sectional area of nozzle (ft2) 1.91E-04 1.891E-04 1.91E-04
@, Total sampling time {min) 240.0 240.0 240.0
I, Isokinetic sample rate (percent) 103.32 102.56

103.95




SOURCE TEST CALCULATIONS
POLYCYCLIC AROMATIC HYDROCARBONS

NAPA 30-Apr 92
KILN BAGHOUSE STACK Run No. 1
FIELD DATA

Standard Temperature, T{std) 68 °F Standard Pressure, Pstd 29.92 "Hg
Meter Temperature, Tm 850 °F Static Pressure, Pstatic -0.48 "H20
Stack Temperature, Ts 211.0 °F Barometric Pressure, Pb 29.83 "Hg
SQ.RT, dP 1.1600 Condensate Volume, Vic 7225 mé
Meter Orfice, dH 1.06 *H20 |[Stackl.D. 33.00 inch
Meter Volume, Vm 139.099 ft3 Duct Length 0.00 inch
Meter Correction, y 1.0050 Duct Width 0.00 inch
Stack Gas Oxygen 14,00 % 02 |Stack Area, As 5940 ft2
Stack Gas Carbon Dioxide 3.80 % COZ2 |Test Time, © 2400 min.
Stack Gas Carbon Monoxide 0.00 % CO |Nozzle Diameter 0.187 inch
Stack Gas Nitrogen 82.20 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS

Vm(std) = { T(std) + 460 /Pstd ] xVm x y x (Pb + (dH / 13.6)} / (Tm + 460) .[_135.379] dscf
Vw(std) = (0.04715 ft3/g) /528 x [T(std) + 460] X VIC ..cocnsrimerssrasscsnnenrasiacnaen 34.066 ] scf
Bws = Vw(std) / [VM{SIE) + VW(SEA)]covurreerrrerenmissenrens seneesss csissssssssaesssascsrnsoens

Lower Bws

Bws @ Saturated Conditions = Vapor Press. of H20 Value Used

@ Dew Point Temp. / (PStack, INHG) ocewrrerinrcvreecmsosmmmmnssssneimenesiion | 0.988]

% Excess Air =(%02 — 0.5%C0) / [0.264%N2 — (%02-05%C0O)] x 100 ...~ .~ 1%

= (0.44 X %CO2)+(0.32 x %02} +[0.28 X (%N2 + %CON] evrivreercenrraeerenins ibib—mole

Ms = (Md X (1 =BWS)) + (18.0 X BWS) .cererrccireririensmmissscssssrescssarsssssesnunnenenel____26.92] Ibfib—mole
P(StACK) = PD + [PSIAC / 13.6] ceoveeerreeerriereesssreseessesssnesnrasensssesssesssassasssssesseses *Hg
vs = 85.49 x Cp x (Sq.Rt. dP) x [SQ.RL.(TS + 460} / (MS X P(Stack))] .........u.r.. ft/sec
QS == V8 X AS X B0 11neevurvversssensersse s sessessenss sevssses reressssssssesssessssensserssss srssnes sessanes [ 27.151] actm
Qs(std) = Qs x {1 — Bws) x [(T(std) + 460) / (Ts + 460)) x (P(stack) / Pstd) ..[_ 16,998] dscfm
Area of sampling nozzle, An = [([Dn/12) ~"2xXPi}/ 4 v 0.000191 | ft2

| = (Ts+460) x [(0.002669 x V1c) + [Vm(std) / ((T(std) + 460) l Pstd)]] x 100/

[ O x P(stack) x An x v x 60 ] ... %




SOURCE TEST CALCULATIONS
POLYCYCLIC AROMATIC HYDROCARBONS

NAPA 30--Apr 92
KILN BAGHOUSE STACK Run No. 2
FIELD DATA
Standard Temperature, T(std) 68 °F Standard Pressure, Pstd 29.92 'Hg
Meter Temperature, Tm 850 °F Static Pressure, Pstatic -0.48 "H20
Stack Temperature, TS 2140 °F Barometric Pressure, Pb 29.83 "Hg
SQ.RT. dP 1.1150 Condensate Volume, Vic 7759 m¢e
Meter Orfice, dH 0.99 *H20 |Stackl.D. 33.00 inch
Meter Volume, Vm 131.193 f3 Duct Length : 0.00 inch
Meter Correction, y 1.0050 Duct Width 0.00 inch
Stack Gas Oxygen 14.00 % 02 |Stack Area, As 5.940 ft2
Stack Gas Carbon Dioxide 3.80 % CO2 |TestTime, @ 240.0 min.
Stack Gas Carbon Monoxide 0.00 % CO |Nozzle Diameter 0.187 inch
Stack Gas Nitrogen 82.20 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
Vm(std) = [ T(std) + 460 /Pstd } xVm xy x (Pb + (dH / 13.6)) / (Tm + 460) .[_127.663] dscf
Vw(std) = (0.04715 #t3/g) / 528 x [T(std) + 460] X VIC ...ocoveeriirienrirmisiiieinis 36.584 | scf
Bws = VW(Std) / [VM(StA) + VWS ]coovrvorrerrereossmeresrssissesssessnsssssssssssseees
Lower Bws

Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (PSLAcK, iNHG) werirncssseenensssscssssmsssssssmsssmssssessesssss]d__1.000]
% Excess Air =(%02 — 0.5%C0) / [0.264%N2 — (%02-05%C0O)] x100...[ -~ ]|%

= (0.44 x %C02) +(0.32 x %02) +[0.28 X (N2 + %CO)] cvevvvvrrrrrerrrrnnnen. tb/ib—mole
Ms = (Md X (1 =BWS)) + (18.0 X BWS) cccvririneiinniiinnn it s b/lb~mole
P(Stack) = PD + [PSIAUC / 13.6] ..ccuereicnrerneisiie i eniscisnsssisssssssssssassss srsssss "Hg
vs = 85.49 x Cp x (SqQ.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P(stack))] ....ewwnnn.]_73.73] f/seC
Q5 = VS XAS X B0 coveeeeeiciernisrrsrrsrsecstsinsis ssisssrssnas s v s a4 e s e e s nenna s stasenasaasesee 26,275 | acfm
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd} .. 15,932] dscfm
Area of sampling nozzie, An = [(DN/12) *2XPi ]/ 4 .o ft2

| = (Ts+460) x [(0.002669 x Vic) + [Vm(std) / {(T(std) + 460) / Pstd)}] x 100 /
[ @ X P{Stack) X AN X VS X B0 | covcvvecerremmmmusensceusmmns ssressosvisstsssssnss s ssssssassassens [ 10385] %




SOURCE TEST CALCULATIONS
POLYCYCLIC AROMATIC HYDROCARBONS

NAPA 04—May 92
KILN BAGHOUSE STACK Run No. 3
FIELD DATA
Standard Temperature, T(std) 68 °F Standard Pressure, Pstd 29.92 ‘"Hg
Meter Temperature, Tm 870 °F Static Pressure, Pstatic -0.48 *‘H20
Stack Temperature, Ts 2050 °F Barometric Pressure, Pb 29.86 "Hg
SQ.RT. dP 1.0850 Condensate Volume, Vic 6480 m¢é
Meter Orfice, dH 0.92 "H20 |StacklD. 33.00 inch
Meter Volume, Vm 130.841 fi3 Duct Length 0.00 inch
Meter Correction, y 1.0050 Duct Width 0.00 inch
Stack Gas Oxygen 14.30 % Q2 |[Stack Area, As 5940 ftz2 -
Stack Gas Carbon Dioxide 470 % C02 |Test Time, @ 240.0 min.
Stack Gas Carbon Monoxide 0.00 % CO [Nozzie Diameter 0.187 inch
Stack Gas Nitrogen 81.00 % N2 [Pitot Coefiicient, Cp 0.84
CALCULATIONS
Vm(std) = [ T(std) + 460 /Pstd ] xVm x y x (Pb + (dH/ 13.6)) / (Tm + 460) .[_126.960] dscf
Vw(std) = (0.04715 #3/Q) / 528 X [T(Std) + 460] X VIC ...coveerevvcrmrnrirnrierense s scf
Bws = Vw(std) / [Vm(std) + VW(SE)]....c..corviriiirin e s s

Lower Bws
Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (PSLack, iNHG.) .vcccorecrmiinners e cossssns sesessssesssessnesss
% Excess Air =(%02 — 0.5%CO0) / [0.264%N2 — (%02-0.5%CO)] x 100 ....[ - _]%
Md = (0.44 x %C02) +(0.32 x %02) +[0.28 X (%N2 + %CO)] wverrvemrrcerenrererenee Ibib—mole
Ms = (Md X (1 —BWS)) + (18.0 X BWS) ...ecvorvereeeriricennnsneerseensisesssasesseese seasssans ib/lb—mole
P(stack) = Pb + [PStatic / 13.6] .o i s e s 29.82| "Hg
vs = 85,49 x Cp x (Sq.Rt. dP) x [Sq.RL.(Ts + 460) / (Ms x P(Stack))] .ccorvrvenne. ftysec
QS = VE X AS X B0 1.ovurrreriesersseererernanssmesssescssersssssstnnssesessss saseasis ssssesssssssssns sosssass [ 3574]acfm
Qs(std) = Qs x (1 — Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) .. 16,059 ] dscfm
Area of sampling nozzle, An = {(DN/12) *2XPi ]/ 4 v ft2

| = (Ts+460) x [(0.002669 x Vic) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100/
[ @ X P(StACK) X AN X VS X B0 ] cevoeeteveemaemsresnss v ssisnsssiensssssasenssssnssssssssssnss vees [ 10256] %
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ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS Date Received: NA ICAL ID: IPAH
Lab ID: 11249-L.CS1/1L.CS2 Date Extracted: 5/7/92 QC Lot: LCOS07M
Matrix: MMS Sample Amount: Sample Units: NA
LCS1 LCS2 RPD
COMPOQUND %R %R %
Naphthalene 122 127 4.0
Acenaphthylene 105 104 0.96
Acenaphthene 102 103 | 0.98
Fluorene 108 114 54
Phenanthrene 135 134 0.74
Anthracene 108 108 0.0
Fluoranthene 97 97 0.0
Pyrene 82 81 12
Benz(a)anthracene 49 51 4.0
Chrysene 60 60 0.0
Benzo(b)fluoranthene 84 86 24
Benzo(k)fluoranthene 114 102 11
Benzo(a)pyrene 118 110 7.0
Benzo(e)pyrene NA NA NA
Indeno(1,2,3-c,d)pyrene 109 108 0.92
Dibenz(a,h)anthracene 127 118 7.4
Benzo(g,h,l)perylene 115 111 35

Analyst: % Page 1 of 2 : Reviewer: énq




POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS

Lab ID: 11249-LCS1/LCS2

Internal Standard;

d;-Napththalene

d; -Acenaphthylene
d,,-Acenaphthene
d,;-Fluorene
d,,-Phenanthrene
d,o-Anthracene
d,;-Fluoranthene
d,o-Pyrene
d,,-Benz(a)anthracene
d,,-Chrysene
d;,-Benzo(b)fluoranthene
d,, -Benzo(k)fluoranthene

d,,-Benzo(a)pyrene

d,,-Indeno(1,2,3-¢,d) pyrene

d,,-Benzo(g,h,i) perylene

d,, -Dibenz(a,h)anthracene

Date Analyzed: 5/13/92

Analyst%

Isotopic Recovery Results

LCS1
% R

55
a2
4
34
a2
30
146
135
101
96
82
69
69
38
45
30

Page 2 of 2

LCS2
% R

60

45
32
47
50
150
139
102
102

13
76
40
45
32

Reviewer; ﬂ@*

A—
ALTA




—
ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: Run 1 Date Received: 5/7/92 ICAL ID: IPAH
Lab ID: 11249-001-PAH Date Extracted: 5/7/92 QC Lot: LCO507M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound Cong. R.L. Qualifier
Naphthalene 840000 630 *B
Acenaphthylene 20000 250 *
Acenaphthene 20000 250 .
Fluorene 39000 250 b
Phenanthrene 52000 630 .
Anthracene 5000 250 .
Fluoranthene 1200 10
Pyrene 830 ' 10
Benz{a)anthracene 44 10
Chrysene 94 10
Benzo(b)fluzoranthene 28 10
Benzo(k}luoranthene 11 10
Benzo(a)pyrene ND 10
Benzo(e)pyrene NA NA
Indeno(1,2,3-¢,d)pyrene 13 10
Dibenz(a,h)anthracene 10 10
Benzo(g,h,i) perylene ND 10

Analyst: _ﬁ% Page 1 of 2 Reviewen_%_




POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: Run 1
Lab ID: 11249-001-PAH

Internal Standard:
d, -Naphthalene
d, -Acenaphthylene
d,;-Acenaphthene
d,,-Fluorene
d,,-Phenanthrene
d,;-Anthracene
d,;-Fluoranthene
d,,-Pyrene
d.,-Benz(a)anthracene
d,,-Chrysene
d,,-Benzo(b)fluoranthene
d,,-Benzo(k)fluoranthene
d,,-Benzo(a)pyrene
d,,-Indeno(1,2,3-c,d) pyrene
d,,-Benzo(g,h,i)perylene
d,,-Dibenz(a,h)anthracene

Pre-spike Recovery Standard:

d,, -Benzo(e}pyrene
d,,-Terphenyl

Date Analyzed: 5/13/92

Analyst: éfh

Isotopic Recovery Results

112
58
61
70
108
92

72
71
30
37
23

119
101

Page 2 of 2

Qualifier

H

Reviewen%m_

—
ALTA




A—
ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: Run 2 Date Received: 5/7/92 ICAL ID: IPAH
Lab ID: 11249-002-PAH Date Extracted: 5/7/92 QC Lot: 1.C0507M
Matrix;: MM3 Sample Amount: Sample Units: ng/sample
Compound Conc, R.L. Qualifier

Naphthalene 600000 630 *B

Acenaphthylene 18000 250 .

Acenaphthene 20000 250 .

Fluorene 39000 250 .

Phenanthrene 61000 630 *

Anthracene 5800 250 .

Fluoranthene 1800 10

Pyrene 1300 10

Benz(a)anthracene 34 10

Chrysene 85 10

Benzo(b)fluoranthene 21 10

Benzo{k)fluoranthene Nb 10

Benzo(a)pyrene ND 10

Benzo(e)pyrene NA NA

Indeno{(l,2 3-c,d)pyrene ND 10

Dibenz(a,h)anthracene ND 10

Benzo(g,h,i)perylene ND 10

Analyst: 425 : Pagé 1of2 Reviewer: %




A
ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: Run 2
Lab ID: 11249-002-PAH

Isotopic_Recovery Results

Internal Standard: % R Qualifier
d, -Naphthalene 68
d,-Acenaphthylene NA : b |
d,;-Acenaphthene 84
d,,-Fluorene 107
d,,-Phenanthrene 126
d,;-Anthracene 82
d,,-Fluoranthene 69
. d,;-Pyrene 81
d,,-Benz(a)anthracene 123
d,,-Chrysene 102
d,,-Benzo(b)fluoranthene 95
d,,-Benzo(k)Mluoranthene 76
d,,-Benzo(a)pyrene 76
d,,-Indeno(1,2,3-c,d) pyrene 28 B
d,,-Benzo(g,h,i) perylene 35 H
d,, -Dibenz(a,h)anthracene 19 H

Pre-spike Recovery Standard:

d,,-Benzo(e)pyrene 126
d., -Terphenyl 103
Date Analyzed: 5/13/92

Analyst: _Bhu, Page 2 of 2 Reviewer:_gzﬁ
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: Run 3 Date Received: 5/7/92 ICAL ID: [IPAH
Lab ID: 11249-003-PAH Date Extracted: 5/7/92 QC Lot: LC0OS07M
Matrix: MMS5 Sample Amount: Sample Units: ng/sample
Compound Cone, R.L. Qualifier
Naphthalene 1900000 630 *B
Acenaphthylene 18000 250 *
| Acenaphthene 44000 250 _ .
Fluorene 77000 250 *
Phenanthrene 110000 630 .
Anthracene 11000 250 he
Fluoranthene 1200 10
Pyrene 950 10
Benz(a)anthracene 32 10
Chrysene 70 10
Benzo(b)Nuoranthene 21 10
Benzo(k)luoranthene ND 10
Benzo(a)pyrene ‘ ND 10
Benzo(e)pyrene NA NA
Indeno(1,23-c,d)pyrene ND 10
Dibenz(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

Analyst: ﬁjw]_

Page 1 of 2 Reviewer:%




—
ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: Run 3
Lab ID: 11249-003-PAH

Isotopic Recovery Results

Internal Standard: %_R Qualifier
d;-Naphthalene NA ]
d,-Acenaphthylene NA =1
d,; -Acenaphthene NA A |
d,;~Fluorene NA LB |
d,o-Phenanthrene NA a8 |
d,,-Anthracene NA *1
d,; -Fluoranthene 55

. d,,-Pyrene 67
d,;-Benz(a)anthracene 106
d,,-Chrysene 91
d,;-Benzo(b)fluoranthene 88
d,, -Benzo(k}fluoranthene 65
d,,-Benzo(a)pyrene 75
d,;-Indeno(1,23-c,d) pyrene 35 H
d,,-Benzo(g,h,i}perylene 38 H
d,, -Dibenz(a,hjanthracene 28 H

Pre-spike Recovery Standard:

d,, -Benzo(e) pyrene 113
d,,-Terphenyl 104
Date Analyzed: $/13/92

Analyst: ﬁ &F Page 2 of 2 Revicwer:_%m_
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: Blank Run
Lab ID: 11249-004-PAH

Matrix: MMS

Compound
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)luoranthene
Benzo(a)pyrene
Benzo(e¢)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,b)anthracene
Benzo(g,h,i) perylene

Analyst: Sﬂ

Date Received: 5/7/92

Date Extracted: 5/7/92
Sample Amount: Sample

Conc.
880
11
16
72
290
40
95
48
ND
18
ND
ND
ND
NA
ND
ND
ND

Page 1 of 2

25

10

10
10
25
10
10
10
10
10
10
10
10
NA
10
10
10

ICAL ID: IPAH
QC Lot: LC0O507M
Units: ng/sample

Qualifier
B

Reviewer: _&7_




POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: Blank Run
Lab ID: 11249-004-PAH

Internal Standard:

d,-Naphthalene
d;-Acenaphthylene
d,,-Acenaphthene
d,,-Fluorene
d,;-Phenanthrene
d,,-Anthracene
d,,-Fluoranthene
d,,-Pyrene
d,,-Benz(a)anthracene
d,,-Chrysene

d,, -Benzo(b)fluoranthene
d,, -Benzo(k)fluoranthene
d,,-Benzo(a)pyrene
d,,-Indeno(1,2,3-¢c,d) pyrene
d,, -Benzo(g,h,i)perylenc
d,,-Dibenz(a,h)anthracene

Pre-spike Recovery Standard:

d,,-Benzo(e)pyrene
d,,-Terphenyl

Date Analyzed: 5/13/92

Anatyst: -

Isotopic Recovery Results

% R
52
55
58
63
78
53

85
38
68
2
68

80

80
)

100
92

Page 2 of 2

Qualifier

Reviewer: &
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
METHOD BLANK Date Received: NA ICAL ID: IPAH
Lab ID: 11249-MB-PAH Date Extracted: 5/7/92 QC Lot: LC0507TM
Matrix: MM35 Sample Amount: Sample Units: ng/sample
Compound Cone, R.L. Qualifier

Naphthalene 250 25

Acenaphthylene ND 10

Acenaphthene ND 10

Fluorene ~ ND 10

Phenanthrene ND 25

Anthracene ND 10

Fluoranthene ND 10

Pyrene ND 10

Benz(a)anthracene ND 10

Chrysene ND 10

Benzo(b){luoranthene ND 10

Benzo(k)fluoranthene ND 10

Benzo(a)pyrene ND 10

Benzo(e)pyrene - NA NA

Indeno(1,2,3-«c,d) pyrene ND 10

Dibenz(a,h)anthracene ND 10

Benzo(g,h,i)perylene ND 10

Analyst: ggﬁ Page 1 of 2 Reviewer: ﬁ¥




POLYCYCLIC AROMATIC HYDROCARBONS (PARH)
CALIFORNIA AIR RESQURCES BOARD METHOD 429

METHOD BLANK

Lab ID: 11249-MB-PAH

Internal Standard:

d; -Naphthalene

d, -Acenaphthylene
d,,-Acenaphthene
d,,-Fluorene
d,,-Phenanthrene
d,;-Anthracene
d,o-Fluoranthene

d,; -Pyrene
d,,-Benz(a)anthracene
d,,-Chrysene

d,, -Benzo(b)fluoranthene
d,, -Benzo(k)fluoranthene
d,,-Benzo(a) pyrene '

d,,-Indeno(1,2,3c,d)pyrene

d,, -Benzo(g,b,i) perylene

d,,-Dibenz(a,h}anthracene

Pre-spike Recovery Standard:

d,, -Benzo(e)pyrene
d,, -Terphenyl

Date Analyzed: 5/13/92

Analyst: %&

Isotopic Recovery Results

% R
55
51
56
52
51
36
142
137
87
88

69
76
T0
77

NA
NA

Page 2 of 2

Qualifier

Reviewer: él_h?
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6060 IRWINDALE AVENUE, SUITE J
P.0.BOX 2007
IRWINDALE, CA 91706

. ENGINEERING-SCIENCE, INC. Tel: (818) 969-5758 Fax: (818) 969-4692

QA REQUIREAMENTS FOR SUR-CONTRACTING LABORATORIES

Sub-contracting Laberatory _ Az 4 Arg s rrcac él-g_ca_._em.ey

S Project Name | £/ 400 Project No.  wA  3%¢

IS Sample Number(s)_ 22 050% — 7257/

Sample Descriplion /s sew #7 =2 + Siants

Sample Matrix_ 20, Aprene, el e Chlerite , xao, Kilbee

Paramuier to be anabvied l'ur_/@; rercere  Aocmmire |l roscaegon)s.

Point of Contact for BS «/a by (Ptgeee r. __Phone (8ls) P5s -5 758§
I. Respensible tabormiory supplying anadysis quarantees the above stated sumpie wiil
e analyzed cecording 1o

a0 wethod Number . cses 927

. . Regulaory Board cared

¢, Last Approved Revision

2. The above analysis will be completed inclicding written report by!

a, Date 7&8/"‘1___

3. A writien notice of pon-compliance with the above, must be submitied o the ES
poinit of contact. no later than twenty four hours pmu 0 the iu ¢a1;,'s;is. An expianaton
of non-commlinnee sheuld be included with this notiee. IF wnother method i mobstued
for the above method, imout S approval, the s,uh-u_,-: tract aboratory wiil be hable
for ol costs, ncluding ficld and faboratory reiesting.

4. 10is necessary all reporied resubts are accompanied by the appropniaie quality
conrel information such as spike recoveries, L‘pluu.&s rephicates dnd blanks.

S, Invaices for sub-contract feboraeries will siot be aceepied without this comypleted
azrCement.

6. As an authorized representative for this sub-contracting laboratory, I have read and
undersicod Uyis documgmt complgiely

LobertS. WJ 5 ol

'/ Sienature 77 Print Nuaine Bue

’
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ALTA
May 14, 1992
Alta Batch 1.D.: 11249

Mr. John Crawley
Engineering Science Inc.

6060 N. Irwindale Ave. Suite J
Irwindale, CA 91706

Dear Mr. Crawley,

Enclosed are the results for the four MMS trains received at Alta Analytical Laboratory on
May 7, 1992. This work was identified as your Project Number WA349. These samples were
analyzed using CARB Method 429 for polycyclic aromatic hydrocarbons (PAH) using High
Resolution Mass Spectrometry (HRMS). A standard turnaround time was requested for this
work.,

The following difficulties were associated with the analysis of these samples. Sample ID.’s
Run 1, Run 2, and Run 3 had to be diluted at 1:25 due significant concentrations of the
PAH compounds present. For Sample ID.’s Run 1 and Run 2 the result for acenaphthylene
was quantitated using d8-naphthalene because of interferences with d8-acenaphthylene. Due
to interferences in Sample ID. Run 3 some internal standards could not be used for
quantition. Because of this naphthalene, acenaphthylene, acenaphthene, fluorene,
phenanthrene, and anthracene were quantitated using the recovery standard. Compounds
reported from the 1:25 dilution are designated on the data sheet with an " * " asterisk.
Some samples had internal standard recoveries below 50%. However, in every instance the
signal-to-noise ratio was greater than 10:1, therefore no further action was required, as per
the method.

The following report consists of a Sample Inventory (Section I), Analytical Results (Section
IT) and the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data
qualifiers and abbreviations and copies of the raw data (if requested).

If you have any questions regarding this report please feel free to contact me.

Sincerely,

Robert S. Mitzel
Director of Operations

Alta Analytical Laboratory Inc.

5070 Robert ). Mathews Pkwy., Suite 2
El Dorado Hills, CA. 95630

FAX (916) 933-0940
(916) 933-1640
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May 7, 1992

Mr. Rollie Rosario
onz%neenng Science Inc.
6060 N. Irwindale Ave., Suite J
Irwindale, CA 91706

Dear Mr. Rosario,

The samples listed in Table 1 were received by Alta Analytical Laboratory on 7-May-92.
Attac(llls is a copy of the chain-of-custody (C-O-C) or other documentation for your
records.

Analytical results are scheduled to be reported to you on or about 28-May-92. All sample

containers and their contents will be returned to you at the above address approximately
30 calendar days following issuance of a final written report.

Please contact me if %rou have any questions regarding the status of the work associated
with these samples at (916) 933-1640

For rapid telephone assistance, please refer to the laboratory Identification Number: 11249
when requesting information.

Sincerely,

Robert S. Mitzel
Alta Analytical Laboratory

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Pkwy., Suite 2
El Dorado Hills, CA. 95630

FAX (916) 933-0940
(916) 933-1640
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June 8, 1992

Alta Batch L.D.: 11249

Mr. John Crawley
Engineering Science Inc.

6060 N. Irwindale Ave. Suite J
Irwindale, CA 91706

Dear Mr. Crawley,

Enclosed are the results for the four MMS trains received at Alta Analytical Laboratory on
May 7, 1992. At your request on 5/29/92, the archive portions of these samples were
worked-up and analyzed for 2-methylphenol, 3-methylphenol, and 4-methylphenol. Please
note on the data sheets that 2-methylphenol and 3-methylphenol co-elute. This work was
identified as your Project Number WA349. A standard turnaround time was requested for
this work.

The following difficulties were associated with the analysis of these samples. Sample ID.’s
Run 1, Run 2, had to be diluted at 1:10 due significant matrix interferences present in the
extracts. Sample ID.’s Run 3 had to be diluted 1:50 for the same reasons. The reporting
limits were raised due to the dilutions. There were no surrogate results available, because
the request for this analysis occurred after the extraction, therefore no surrogate compounds
were addéd.

If you have any questions regarding this report please feel free to contact me.

Sincerely,

fltlngt

bert S. Mitzel
Director of Operations

Alta Analytical Laboratory Inc.

5070 Robert J, Mathews Pkwy., Suite 2
El Dorado Hills, CA. 95630

FAX (916) 933-0940
(916) 933-1640




Sample ID: Run #1

Lab ID: 11249-001-PHENOL

Matrix: MMS5

Compound

2-Methylphenol
3-Methylphenol
4-Methyphenol

SURROGATES
2-Fluorophenol
Phenol-dé
2,4,6-Tribromophenol

Date Analyzed: 6/02/92

MODIFIED EPA METHOD 8270

Date Received: 5/07/92

Date Extracted: 5/07/92
Sample Amount: Sample

Conc, R.L
ND 100
ND 100
ND 100

% REC.

NA
NA
NA
Page 1 of 1

AN
ALTA

ICAL ID: NA
QC Lot: NA
Units: ug/sample

Qualifier

Reviewer:gh_




MODIFIED EPA METHOD 8270

Sample ID: Run #2 Date Received: 5/07/92
Lab ID: 11249-002-PHENOL Date Extracted: 5/07/92
Matrix: MM35 Sample Amount: Sample
Compound Conc, R.L.
2-Methylphenol " ND 100
3-Methylphenol ND 100
4-Methyphenol ND 100
SURROGATES % REC.
2-Fluorophenol NA
Phenol-d6 NA
2,4,6-Tribromophenol NA
Date Analyzed: 6/02/92

Analyst: éf!:' Page 1 of 1

ALTA

ICAL ID: NA
QC Lot: NA
Units: ug/sample

Qualifier

Reviewer:%
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MODIFIED EPA METHOD 8270
Sample ID: Run #3 Date Received: 5/07/92 ICAL ID: NA
Lab ID: 11249-003-PHENOL Date Extracted: 5/07/92 QC Lot: NA
Matrix: MMS Sample Amount; Sample Units: ug/sample
Compound Conc. R.L. Qualifier
2-Methylphenol ND 500
3-Methylphenol ND 500
4-Methyphenol ND 500 .
SURROGATES % REC.
2-Fluorophenol NA
Phenol-dé NA
2,4,6-Tribromophenol NA
Date Analyzed: 6/03/92

Analyst: éf)‘? Page 1 of 1 Reviewer:&fﬁ
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MODIFIED EPA METHOD 8270

Sample 1D: Blank Run Date Received: 5/07/92 ICAL ID: NA
Lab ID; 11249-004-PHENOL Date Extracted: 5/07/92 QC Lot: NA
Matrix: MMS3S Sample Amount: Sample Units: ug/sample
Compound Conc. R.L. Qualifier

2-Methylphenol ND 10 -

3.Methylphenol ND 10

4-Methyphenol ND 10

SURROGATES % REC.

2-Fluorophenol NA

Phenol-d6 NA

2,4,6-Tribromophenol NA
Date Analyzed: 6/03/92

Analyst: _ﬂf_ Page1of 1 Reviewer: gzﬂk
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MODIFIED EPA METHOD 8270

METHOD BLANK Date Received: NA ICAL ID: NA
Lab ID: 11249-MB1-PHENOL  Date Extracted: 5/07/92 QC Lot: NA
Matrix: MM5 Sample Amount: Sample Units: ug/sample
Compound Conc. R.L. Qualifier

2-Methylphenol ND 10

3-Methylphenol ND 10

4-Methyphenol ND 10

SURROGATES % REC,

2-Fluorophenol NA

Phenol-dé NA

2,4,6-Tribromophenol NA

Date Analyzed: 6/02/92

Analyst: é,h Pagel of 1 Reviewer: &




Section I.

Alta Lab ID.
11249-1-A
11249-1-B
11249-1-C
11249-1-D
11249-1-E
11249-2-A
11249-2-8
11249-2-C
11249-2-D
11249-2-E
11249-3-A
11249-3-8
11249-3-C
11249-3-D
11249-3-E
11249-4-A
11249-4-B
11249-4-C
11249-4-D
11249-4-E

Sample Inventory
Date Received: 7-May-92
Client ID.
92508 D RUN 1 FILTER
92508 E RUN 1 XAD
92508 C RUN 1 H20 RINSE
92508 A RUN 1 ACETONE SOLVENT RINSE
92508 B RUN 1 MeC12 SOLVENT RINSE
92509 D RUN 2 FILTER
92509 E RUN 2 XAD
92509 C RUN 2 H20 RINSE
92509 A RUN 2 ACETONE SOLVENT RINSE
92509 B RUN 2 MeC12 SOLVENT RINSE
92510 D RUN 3 FILTER
92510 E RUN 3 XAD
92510 C RUN 3 H20 RINSE
92510 A RUN 3 ACETONE SOLVENT RINSE
92510 B RUN 3 MeC12 SOLVENT RINSE

92511 O BLANK FILTER

92511 E BLANK
92511 C BLANK
92511 A BLANK
92511 B BLANK MeC12 SOLVENT RINSE

XAD
H20 RINSE
ACETONE SOLVENT RINSE

-
ALTA




Alta Lab ID.

11249
11249
11249
9-
9-
9-

1124
1124
1124
1124

>l‘ﬂUﬁW>
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Section I.

Sample Inventory
Date Received: 7-May-92
Client ID.
92508 D RUN 1 FILTER
92508 £ RUN 1 XAD
92508 C RUN 1 H20 RINSE
92508 A RUN 1 ACETONE SOLVENT RINSE
92508 B RUN 1 MeC12 SOLVENT RINSE
92509 D RUN 2 FILTER
92509 E RUN 2 XAD
92509 C RUN 2 H20 RINSE
92509 A RUN 2 ACETONE SOLVENT RINSE
92509 B RUN 2 MeC12 SOLVENT RINSE
92510 D RUN 3 FILTER
92510 E RUN 3 XAD
92510 C RUN 3 H20 RINSE
92510 A RUN 3 ACETONE SOLVENT RINSE
92510 B RUN 3 MeC12 SOLVENT RINSE
92511 D BLANK FILTER
92511 E BLANK XAD
92511 C BLANK H20 RINSE

92511 A BLANK ACETONE SOLVENT RINSE
92511 B BLANK MeC12 SOLVENT RINSE

—
ALTA
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SECTION IL
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APPENDIX




ALTA
DATA QUALIFIERS & ABBREVIATIONS

A The amount detected is below the Method
Quantitation Limit.

B This compound was alsc detected in the blank.

C The amount detected is less than five times the Method
Quantitation Limit,

D The amount reported is the maximum possible
concentration.

E The detection limit was raised above the Method
Quantitation Limit due to chemical interferences.

F This resuit has been reported off the DB-225 column.

G This resulted has been reported off the SP-2331 column.

H The signal-to-noise ratio is greater than 10:1.

I Chemical Interference

Conc. Concentration

D.L. Detection Limit

NA Not applicable

S/N Signal-to-noise

MPC Maximum Possible Concentraﬁon

® See Cover Letter

RL. Reporting Limit
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ENGINEERING-SCIENCE, INC.
PRELIMINARY VELOCITY TRAVERSE DATA

pLANT - NADRA DATE 4/30/ 2
LOCATION __STACK OUTLET . stackip. 33"
BAROMETRIC PRESSURE _2 STATIC PRESSURE __~ 248
operaTORs _ME (K | S
TRAVERSEVELOCTY] STACK |cvcLonid| |[TRAVERSEVELOCITY] STACK |CYCLONIC
POINT | HEAD | TEMP. | FLOW POINT | HEAD | TEMP. | FLOW
NUMBER | (DELTA P) ANGLE NUMBER | (DELTA P) ANGLE
[ o [*®]| ! Lz [zse| 2
7 Lt | 5 7 1.3 292 2
v LT 33| O 3 1vS lzdle| |
d (13 pas | & 9y s |wug] ¢
s 14 (2371 5 S {vs |z 2
O jwd (293 | 2 (p e | 449 W
] Wy 1245 T - LY | 253 ¢
8 [1s |edr | | 8 |13 | 255 A
a 114 |22¢1 O 9 | | 251y ¢
o | Ly |G| | {o | to | 25| |
Ly j2eh | o Lo | 250
12~ | WO L850 5 22— 0D 258 2
AVERAGE || 1o |925 AVERRGE | 112, |25 B
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ENGINEERING-SCIENCE, INC.

6060 IRWINDALE AVENUE, SUITE J

P.C.BOX 2007
IRWINDALE, CA 91706

Tel: (818) 969-5758 Fax: (B18) 969-4682

DATE & ~30~72

TRAIN RECOVERY DATA SHEET

FACILITY 4, A% T~

ES NO. ¥205 DK

NOZ.PROBE.RINSE

UMBILICAL RINSE

—

IMPINGER#
IMPINGER#

IMPINGER#

~ W v

IMPINGER#
DESCRIPTION

IMPINGER RINSE

SILICA GEL

FILTER #
DESCRIPTION

COMMENTS

Y2 T

RUN NO. / METHOD
TYPE A7
IMP SOLN A 2.0
SOLUTION VOL. (ml.) DESCRIPTION
FINAL(ml.) INITIAL(ml.) NET.
2/, O /40 90 70"
ﬁ@ ¢ 7O 0 Pr-ya ()
T O o C
s 7 & 2o ()] & 20
FINAL (g) INITIAL(g) /
S 65 8 503.3 6l.5
TOTAL MOISTURE

3122

-fdl!g)-
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ENGINEERING-SCIENCE, INC.

6060 IRWINDALE AVENUE, SUITE J
P.0.BOX 2007

IRWINDALE, CA 91706

Tel: (818} 969-5758 Fax: (818) 969-4692

pate G ~(-A2

TRAIN RECOVERY DATA SHEET

ractLIty (NAP A

ES NO. 0Y13355(3§1

NQZ.PROBE.RINSE

UMBILICAL RINSE

o

IMPINGER#
IMPINGER# 2
IMPINGER# 2
IMPINGER# F
DESCRIPTION

IMPINGER RINSE

SILICA GEL

FILTER #
DESCRIPTION

COMMENTS

RUN NO. <& METHOD Y 24
rype PAH

MP soN_H - O
2~

SOLUTION VOL.(ml.) DESCRIPTION
FINAL(ml.) INITIAL(ml.) NET.
o0 P F B (OO +<K
M T \ 22 (0 O 2%
MT a4 0 MT 40
FINAL (g) INITIAL(g)

$49. 5 Sou.6 (449

TOTAL MOISTURE :

T35,
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ENGINEERING-SCIENCE, INC,

5050 IRWINDALE AVENUE, SUITE J
P.0.BOX 2007

IRWINDALE, CA 91706
Tel: {818) 969-5758 Fax: (818) 969-4652

DATE S-H-47

FACILITY

TRAIN RECOVERY DATA SHEET

ES NO. G]z;ég’HD

NOZ.PROEE.RINSE

UMBILICAL RINSE

IMPINGER# |
IMPINGER# &
IMPINGER# 5
IMPINGER# 4
DESCRIPTION

IMPINGER RINSE

SILICA GEL

FILTER #
DESCRIPTION

COMMENTS

RUN NO. 3 METHOD 429,
Nafa T A rype  PA R
IMP SOLN ¥429
SOLUTION VOL. (ml.) DESCRIPTION
FINAL(ml.) INITIAL(ml.) | NET.
W0 b 2F lo o 527
450 | S+ [©C ¥
M T — M T -
FINAL (g) INITIAL(q)
LY .7 $Lro 2 |64.0
TOTAL MOISTURE _//

v
A 0 (g

[
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ALTA Analytical Laboratory

Batch 1p: 7249

Sample Log-In Checklist ' " Yes || No
l 1. Samples Arrived by: L)P%
2. Airbill Present? Number /444 8?/7’ 236 >
3. Shipping Container is Intact? X
I 4. Custody Seals Present? Number X
. If yes, are they intact? /L//ﬂ/ -
’ 5. Sample Containers Intact? f x
W 6. Shipping Preservation: Ice/Blue Ic@
7. Temperature: : /8 OC
8. Chain of Custody Present? )(
9. Discrepancies in Chain of Custody? /(
10. Packing Retained? 2(

%A Date Rcv'd: & — 74 <

Comments:




ENGINEERING-SCIENCE, INC.
IRWINDALE, CA '

FOST TEST METER EOX CAL!EHAT!ON FORM -

METER EOXNO, —l‘b""’ T paTE QL= 26- - FZ. CALIERATED BYO o%aaz
saroMETRICPRESSURE 29043 amBienT TEMP. T2 PRE TESTYI L 00K

PRO ECT NAWE. “Jﬁ?fq _PROJECTNO._ -~ - HRUN_¥:3 " vacuum _I#
GiS VOLUME TEMPERATURES
o=
WANOWETE e . N TE .
| e Yl =Y G WET TS DRY GA3 y .
e A vELEST Ll BERs | AR VETER (MINUTES) v B!
=-t {Cu.FT.} (CU.FT.} C{BEG.F) - {BEG.F.)
TN vd Tw 7d B 1

13 9;?13 s 3| F [T |[000| —

(-7 | 99% (/B0 | 2 | 79 |15 |leel | —

17 losos lgvee| 725 | 50 | us |ler| —

/08 2

] Yi AVEFAGE

METER EOX CALIEFATION HISTORY
LAST CALIBRATION DATE 88 - 1§ ~92. caLieraTeD BY D MARSDHEN.
H@ OF CALIERATION __ {~. ¥¢ Yi OF CALIBRATION /- Q&

NOTES:




b ed SOTOIMI SR AT D S 1

NOZZILE CALIBRATICN

Source: MA—PA’

Date of Source Test: Da- 70 -2

Sacpling Method: "oae8 L2

Pollutant: P ﬂ# H

Nozzle Héasurenent Data:
Diameter #1 O /¥4 inches
Diameter #2& /¥ &S  inches
Diameter 3¢ '/ ¥7< inches

Average 0.4 inches

Note: . (1) Measure nozzle to nearest 0.001 inches

(2). The difference between ninimum and maximun
measurements shall be no greater than 0.004 inches




, . HBupar.
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ENGINEERING-SCIENCE, INC.
IRWINDALE, CA

TEMPERATURE SENSOR CALIBRATION DATA FORM

DATE D3~ 0% ~ T2 THERMOCOUPLE NO. _G (88 H= LB
BAROMETRIC PRESSURE 29" &S

- AMBIENT TEMPERATURE X%
CALIBRATEDBY =20 _o¢fro . REFERENCE: MERCURY IN GLASS RTét/2¢&
OTHER e
REFERENCE . REFERENCE THERMOCOUPLE
o srecin oo | orimaroe | DFFERENCEM)
e €n =}
MelE Tarone| 24-C T4
2 LRl
24S &
AdeARGE 2¢ S QR 1239 O .22/
o0.0¢ lreedwer | -0 & 20
o O L
O -0 2
. [u]
pletace | —0 UF | 76620 74| O-2(/
100" ¢ |G ulisr|  £O00 20/
JOD 241
/0D 201
a
A/elAgeE /0D 200 904|015
oIFF, = —(REF.TEMP + 273) - (TESTTEMP.+ 273) 4pq

(REF. TEMP. + 273)




APPENDIX D

EPA METHOD 18
METHANE & BTEX
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Performance Analytical Inc.
~mm————ww—  Environmental Testing and Consulting

LABORATORY REPORT

Client: ENGINEERING-SCIENCE, INC. Date of Report:  05/07/92

Address: 6060 N. Irwindale Ave., Suite J Date Received: 05/05/92
Irwindale, CA 91706 PAI Project No: 4139

Contact: Mr. John Crawley Purchase Order:  Verbal

Client Project ID: NAPA #WA349

Nine (9} Tedlar Bag Samples labeled: "920516" through "920524"

The samples were received at the laboratory under chain of custody on May 5, 1992,
The samples were received intact. The client requested that only samples "920517",
"920520" and "920523" be analyzed. The dates of analysis are indicated on the
attached data sheets.

Volatil rgani m nds Analvsi

The sampies were analyzed by combined gas chromatography/mass spectrometry
(GC/MS) for Benzene, Toluene, Ethylbenzene and Total Xylenes. The analyses were
performed according to the methodology outlined in EPA Method TO-14 from the
Compendium of Methods for the Determination of Toxic Qrganic Compounds in Ambient
Air, EPA 600/4-84-041, U.S. Environmental Protection Agency, Research Triang!e Park,
NC, Aprii, 1984 and May, 1988. The analyses were performed by gas
chromatography/mass spectrometry, utilizing a direct cryogenic trapping technique. The
analytical system used was comprised of a Finnigan Model 4500 GC/MS/DS interfaced
to an Entech 2000 automated whole air iniet system/cryogenic concentrator. A thick
film {5 micron) crossbonded 100% Dimethyl polysiloxane megabore column (RT -1,
Restek Corporation, Bellefonte, PA) was used to achieve chromatographic separation.

Methane Analysis

The samples were also analyzed for Methane accordingto EPA 18 using a gas
chromatograph equipped with a flame ionization detector (GC/FID}.

The results of the analyses are included on the attached data sheets.

Data Release Authorization: Reviewed and Approved:
Kathieen Aguiléra Michael Tuday
Analytical Chemist ' Laboratory Director

J0934 Osbome. Streer. Canoga Dark, CA 91304 » Phone 818 709-1139 « Fax 818 709-2915




Performance Analytical Inc.

.—_—_._ Environmental Testing and Consulting

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

Client: Engineering Science, Inc.

Client Job 1D: WA 349

PAI Job 1ID: #4139

Test code: EPA 18

Analyst: Sharon Smithbauer
Instrument ID: HP5890/FID #3
Verified by: Michael Tuday

Matrix: Tedlar Bags
Date Received: 05/05/92
Date Analyzed: 05/05/92
Volume Analyzed: 2.5 ml

m

Methane
Client Sample ID PAI Sample PpMm
1D Resgult Detection Limit
“ 920517 (T 9201872 ND 0.50
\ 920520 .. .. .- 9201873 4.2 0.50
" 920523 _ + o a4 9201874 9.2 0.50
" 920523 LAB DUPLICATE 9.2 0.50
| N/A (05/05/92) METHOD BLANK ND N 0.50

ND = Not Detected - Less Than Indicated Detection Limit

20954 Osborne Streer, Canoga Park, CA 91304 » Phone 818 709-1139 » Fax 818 709-2915
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Client:

Client Sample ID:
PAI Sample ID:

Performance Analytical Inc.

Environmental Testing and Conaulting

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

N/A
PAI Method Blank

Engineering Science,

Inc.

Test Code: GC/MS Mod. EPA TO-14 Matrix: Tedlar Bag
Analyst: Kathleen Aguilera Date Received: N/A
Instrument ID: Finnigan 4500B/Entech 2000 Date Analyzed: 05/06/92
Verified by: Michael Tuday Volume Analyzed: 1.00 Liter
RESULT DETECTION RESULT DETECTION
CAS # COMPOUND LIMIT LIMIT
(UG/M3) (uG/M3) (PPB) {PPB)
e
71-43-2 BENZENE ND 5.0 ND 1.6
108-88-3 TOLUENE ND 5.0 ND 1.3
100-41-4 ETHYLBENZENE ND 5.0 ND 1.2
1330-20-7 m— & p—-XYLENES ND 5.0 ND 1.2
95-47-6 0-XYLENE ND 5.0 ND 1.2
ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

20934 Osborne Street. Canoga Park, CA 91304 = Phone 813 709-1139 = Fax 818 709-2915




Client:

Performance Analytical Inc.

Environmental Testing and Consulring

PERFORMANCE ANALYTICAI. INC.

RESULTS OF ANALYSIS

Engineering Science,

Inc.

Client Sample ID: 920517 -5 pUN H |

PAI Ssample ID:

9201872

Test Code: GC/MS Mod. EPA TO-14 Matrix: Tedlar Bag
Analyst: Kathleen Aguilera Date Received: 05/05/92
Instrument ID: Finnigan 4500B/Entech 2000 Date Analyzed: 05/06/92
Verified by: Michael Tuday Volume Analyzed: 1.00 Liter
_—_— —_—
RESULT DETECTION RESULT DETECTION
. CAS # COMPOUND - LIMIT LIMIT
(UG/M3 ) (UG/M3) (PPB) (PPB)
— — ———  —————— ——
71-43-2 BENZENE 190 5.0 60 1.6
108-88-3 TOLUENE 280 5.0 73 1.3
100~-41-4 ETHYLBENZENE 180 5.0 41 i,2 i
1330-20-7 | m- & p-XYLENES so _. | 290 5.0 67, . 1.2 |
95-47-6 0=-XYLENE | 190 5.0 44 /7 1.2 “
ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

10934 Osborne Street, Canoga Park, CA 91304 » Phone 818 709-1139 = Fax 818 709-1915

———————
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Performance Analytical Inc.

Environmental Testing and Consulting

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

Client:

Client Sample ID:

PAI Sample ID:

Test Code:

Engineering Science,

20520
9201873

GC/MS Mod. EPA TO-14

Inc.

= R 4

Matrix:

Analyst:

Instrument ID:
Verified by:

Kathleen Aguilera
Michael Tuday

Finnigan 4500B/Entech 2000

Date Received:
Date Analyzed:

Volume Analyzed:

Tedlar Bag
05/05/92
05/06/92
0.050 Liter

o _ T RESULT | DETECTION | RESULT | DETECTION

CAS # COMPOUND LIMIT LIMIT

(UG/M3) (UG/M3 ) {PPB) {PPB)
[[71-23-2 BENZENE o 4500 100 1400 T 31
108-88-3 TOLUENE 15000 100 4000 27
100-41-4 ETHYLBENZENE 8100 100 1900 23
1330-20-7 | m- & p-XYLENES s | 9600 100 2200, 1. 23
95-47-6 o0-XYLENE | 5800 100 13007 23

ND = Not Detected TR =

20934 Osbome Streer, Canoga Park, CA 91304 + Phone 513 709-1139 « Fax 318 709-2915

Trace Level - Below Indicated Detection Limit
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Performance Analytical Inc.

Environmental Testing and Consulting

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

Client: Engineering Science, Inc.

Client Sample ID: 920520

PAI Sample ID: 9201873 (Laboratory Duplicate)

Test Code: GC/MS Mod. EPA TO-14 Matrix: Tedlar Bag
Analyst: Kathleen Aguilera Date Received: 05/05/92
Instrument ID: Pinnigan 4500B/Entech 2000 Date Analyzed: 05/06/92

Verified by: Michael Tuday Volume Analyzed: 0.050 Liter

RESULT | DETECTION | RESULT | DETECTION
CAS # COMPOUND LIMIT LIMIT

(uc/M3) (UG/M3) (PPB) (PPB)
71-43-2 BENZENE 4400 100 1400 31
108-88-3 TOLUENE 15000 100 3900 27
100-41-4 ETHYLBENZENE 8000 100 1900 23
1330-20-7 m- & p-XYLENES 9500 100 2200 23
95-47-6 o-XYLENE 5800 100 1300 23 |

—————— —

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

20934 Osborne Streer, Canoga Park, CA 91304 « Phone 318 709-1139 » Fax 818 709-2915
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Performance Analytical Inc.

e emr—  Environmental Testing and Consulting

1

i

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANARLYSIS

Client: Engineering Science, Inc.

Client Sample ID: 920523 — {Luyl g 3

PAI Sample ID: 9201874
Test Code: GC/MS Mod. EPA TO-14 Matrixs Tedlar Bag
Analyst: Kathleen Aguilera Date Received: 05/05/92
Instrument ID: Finnigan 45008/Entech 2000 Date Analyzed: 05/06/92
Verified by: Michael Tuday Volume Analyzed: 1.00 Liter
RESULT DETECTION RESULT DETECTION
. CAS # COMPOUND LIMIT LIMIT
(uG/M3) (ue/M3) {PPB) (PPB)
——————————— —
71-43-2 BENZENE 640 5.0 200 1.6
108-88-3 TOLUENE 600 5.0 160 1.3
100-41-4 ETHYLBENZENE 280~ 5.0 65 1.2
1330-20-7 m- & p—XYLENES 450 5.0 100 1.2
?1\'-" / S 1:: '
95-47-6 0-XYLENE 280 5.0 64 7 1.2
I I

ND = Not Detectead TR = Trace Level - Below Indicated Detection Limit

2934 Osbome Street, Canoga Park, CA 91304 « Phone 513 709-1139 » Fax 518 709-2915




ES ENGINEERING-SCIENCE, INC.

Client N@A Job No. Sheet —— of
P Z_BRCES MR, METrANE 2 BT 5, _ CNM Date
EPA 18 Checked Rev.
FORMULA -

7 ExCESS MR . (w02 -a_,gzca) (60
lo. 264(7 N2) — (.C2-065 7.C0)]
FOR RUN K LT 7% O >1438 | ZN2=74.87 /7 CC=o

% EXEBSS AR - Ci493 -0.5 ()] < loo = 22 «IZ/
(o224 A®) (433 05 @) )

Rink 2 %ZOv=WU20; AN128218 4 co=»

‘ 4 BROECC MR _ (42 65 @] \os- ipo 457
lo.24(a218)- (142 —o-;;ceJ)jK'OG 81

RUN 3. 0L~ 426, 222803, 20 &

/

% ERCESS AR _ Li426 -2 58] xjoo = 122,95
Co-2¢4 (Blad) - (4.26 - 0-52) |
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EPA METHOD 0011
FORMALDEHYDE




NAPA--METHOD 0011
KIiLN BAGHOUSE STACK OUTLET

Vic, Volume of water vapor condensed In Impingers and

sillca gel

Vvm, Dry gas volume as measwed by dry gas
meter (dch

vy, Dry gas meter calibration factor {dimensloniess)
Pb, Barometric Pressure at sampling site (n. Hg)
Ps. Absolute stack gas pressure (in. Hg.)

dH, Average pressire differential across the
orlfice meter {In. H20)

Tm, Meter temperature (dR)

vmi(std), Dry gas volume as measwed by dry
gas meter, corected to standard conditions (dscf)

Bws, Water vapor in the gas streamn, proportion by
volume {dimensionless)

%C0O2, Percent carbon dioxide by volume (dry basts)

%02, Percent oxygen by volume (dry basis)

Md, Dry molecular weight of stack gas (bAb—mole)
Ms, Wet molecular weight of stack gas (b/b—mole)
Cp. Pitot tube coefficient (dimensioniess)

8q.RL dP. Average square root of velocity pressure
of stack gas (in. of H20)

Ts. Stack temperature (dR)
As, Cross-sectional area of stack (12)

Qs (std), Dry volumefric stack gas flow rate, standard
conditions {dsctm)

An, Cross—sectional area of nozzie (t2)
@, Total sarmpling time (min)

I, 1sokdnetic sample rate (percent)

FIELD DATA SUMMARY

30-Apr-92

Run Run Run Run Run Run

1 2 3 4 5 6
293.9 416.9 239.3
71.988 63.381 53.456
1.003 1.003 1.003
29.83 29.83 29.83
29.79 29.79 29.79
1.83 1.59 1.90
555.00 543.00 551.00
68.794 61.871 51.464
0.168 0.241 0.180
3.80 3.60 3.60
14.00 14.00 14.00
29.17 29.14 29.14
27.30 26.45 2713
0.84 0.84 0.84
1.1270 1.0470 1.1490
675 676 665
5.940 5.940 5.940
17,036 14,648 17,295
264E-04 264E-04 2.64E-04
96.0 96.0 720
94.63 98.97 92.97




SOURCE TEST CALCULATIONS
NAPA—~METHOD 0011 30-Apr 92
KILN BAGHOUSE STACK QUTLET Run No. 1
FIELD DATA
Standard Temperature, T(std) 68 °F Standard Pressure, Pstd 29.92 "Hg
Meter Temperature, Tm 95.0 °F Static Pressure, Pstatic —-0.48 'H20
Stack Temperature, Ts 2150 °F Barometric Pressure, Pb 29.83 "Hg
SQ.RT. dP 1.1270 Condensate Volume, Vic 2939 mé
Meter Orifice, dH 1.83 *H20 |Stack|.D. 33.00 inch
Meter Volume, Vm 71.988 fi3 Duct Length 0.00 inch
Meter Correction, y 1.0030 Duct Width 0.00 inch
Stack Gas Oxygen 14.00 % Q2 |[Stack Area, As 5.940 fi2
Stack Gas Carbon Dioxide 3.80 % CO2 |Test Time, @ . 96.0 min,
Stack Gas Carbon Monoxide 0.00 % CO [Nozzle Diameter 70,220 inch
Stack Gas Nitrogen 82.20 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
vm(std) = [ T(std) + 460/ Pstd ] xVm xy x (Pb + (dH /13.6)) / (Tm + 460) . dscf
Vw(std) = 0.04715 t3/g /528 X [T(Std) + 460] X VIC cceveuuvirerrinssesemnesssssne s scf
Bws = Vw(std) / [VM(Std) + VW(St)]....cccoo it s sessisesrsnsnssserenns

Lower Bws

Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@.Dew Point Temp. / (PStAcK, INHG.} .. iennemesssir s smssessssrsssiscessesnes
% Excess Air =(%02 ~ 0.5%C0) / [0.264%N2 — (%02-0.5%C0)] x 100 ...... BLE 1%

Md = (0.44 X %CO02)+(0.32 x %02) +[0.28 X (%N2 + %CO)] wocevrerirsnsrmnsenenn___29.17 ] Ibflb—mole

MS = (M X (1=BWS)) + (18.0 X BWS) c...verucrerinssseressnnssesessassssesssscssssssesassesssses Iblb—mole
P(SIacK) = P 4 [PSIAC / 13.6] vrvrrerersireseerrmresimssesssessmsssssassssenssssas sesssssssasasses "Hg

vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P(Stack))] .vecvrrenne. f/sec

QIS = VS X AS X B0 .ovvvuurrercentuassmesssasssnemseesrassoe s srstonssssmsssasestessseness sisssson sesenesss [ 26,276]actm
Qs(std) = Qs x (1 - Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) ..[__17,086] dsctm
Area of samplingnozzie, An = [(DN/12) 2 X Pi /4 cccverernrirnemsrsorecessnnnns 0.000264 | {t2

| = (Ts+460) x [(0.002669 x Vic) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100 /
[ @ % P(Stack) X AN X VS X B0 ] w.cvucrmremmssasereusecrmsmnsssnensmtsie nesrrenss s et easees %




SOURCE TEST CALCULATIONS
NAPA--METHOD 0011 01-May 92
KiLN BAGHOUSE STACK OUTLET Run No, 2
FIELD DATA
Standard Temperature, T(std) ‘68 °F Standard Pressure, Pstd ~ "29.92 "Hg
Meter Temperature, Tm 83.0 °F Static Pressure, Pstatic —0.48 “H20
Stack Temperature, TS -2160 °F Barometric Pressure, Pb 29.83 "Hg
SQ.RT. dP 1.0470 Condensate Volume, Vic 41689 mf
Meter Orifice, dH 1.59 "H20 (Stack |.D. '33.00 inch
Meter Volume, Vm 63.381 ft3 Duct Length 0.00 inch
Meter Correction, y -1.0030 Duct Width 0.00 inch
Stack Gas Oxygen 14.00 % 02 [StackArea, As 5.840 ft2
Stack Gas Carbon Dioxide 3.60 % CO2 |Test Tine, @ * 96.0 min.
Stack Gas Carbon Monoxide 0.00 % CO |Nozzle Diameter 0.220 inch
Stack Gas Nitrogen 82.40 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS
Vmistd) = [ T(std) + 460/ Pstd ] xVm xy x (Pb + (dH /13.6)) / (Tm + 460) .[_61.871] dscf
Vw(std) = 0.04715 ft3/g /528 x [T(Std) + 460] X VIC ...cvvrerernissasnsssnrensnesenannne scf
Bws = VW{std) / [VM{StA} + VW(SE)]...cooemueserrercrsermrermcssssssrincsssssssssssssssesssanas

Lower Bws

Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (Pstack, iN.HG.} .cceieviiniiices e nesnnsiisnnn

% Excess Air =(%02 — 0.5%C0) / [0.264%N2 — (%02-0.5%C0)] x 100 ...... %

Md = (0.44 X %CO2) +(0.32 x %02) +([0.28 X (BNZ2 + %CO)] -..ovvrrvrreerrcarsiines l6/ib—mole
Ms = (Md X (1-BWS)) + (18.0 X BWS) ...cvuemmmriirenreererissssssssssisessmssssss sossases o {26.45]Ib/b-mole
P(S1aCk) = PD + [PSIAIC / 13.6] uveruerevussnsseemmssessencoseresiosssossssssesssossssmsssssssessssses "Hg

vs = 85.49 x Cp x {Sq.Rt. dP) x [Sq.RL.(Ts + 460) / (Ms x P(Stack))] w...vvevercns fsec

QS = V8 X AS X B0 wevucerrrrrereereesessessisssessssssssessesss sussssasssssssssnssssss sssnsssesssssb s esases [24,816]actm
Qs(std) = Qs x (1 — Bws) x [(T{std) + 460) / (Ts + 460)] x P(stack) / Pstd} ...[ 14,648 dscfm
Area of samplingnozzle, An = [(DN /12) “2XPi] /4 .ccccecircsmnrsvsiririnrnnene..  0.000264 ] ft2

| = (Ts+460) x [(0.002669 x VIc) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100 /
[ O X P(StACK) X AN X VS X B0 ] coorneremrernirmrereressssersecnrensssssssstssmmssssssssssss ssrssssasssass [ 98397] %




SOURCE TEST CALCULATIONS

NAPA--METHOD 0011 01-—May 92
KILN BAGHOUSE STACK OUTLET Run No. 3
FIELD DATA

Standard Temperature, T(std) .68 °F Standard Pressure, Pstd . 28,92 "Hg
Meter Temperature, Tm 91.0 °F Static Pressure, Pstatic —0.48 *H20
Stack Temperature, Ts 2050 °F Barometric Pressure, Pb 29.83 "Hg
SQ.RT.dP 1.1480 Condensate Volume, Vlc 2393 m¢
Meter Orifice, dH ©1.80 'H20 |[Stack|.D. 33.00 inch
Meter Volume, Vm '53.456 13 Duct Length 0.00 inch
Meter Correction, y -1.0030 Duct Width 0.00 inch
Stack Gas Oxygen 14.00 % Q2 |Stack Area, As 5.940 ft2
Stack Gas Carbon Dioxide 360 % CO2 {Test Time, @ 72,0 min.
Stack Gas Carbon Monoxide 0.00 % CO |Nozzle Diameter 0.220 inch
Stack Gas Nitrogen 82.40 % N2 |Pitot Coefficient, Cp 0.84
CALCULATIONS

Vm(std) = [ T(std) + 460/ Pstd ] xVm xy x (Pb + {dH /13.6)) / (Tm + 460) .[__51.464] dsct
Vw(std) = 0.04715 1t3/g /528 x [T(Std) + 460] X VIC ....ccrusvrrnvnsrermrsransmnrcnessanss 11,283 ] SCf

[ Bws = Vw(std) / [VM(StA) + VWISI)].ueveeevrerrernne s siemsesssessessssssssnssssssssssseses
Lower Bws
Bws @ Saturated Conditions = Vapor Press. of H20 Value Used
@ Dew Point Temp. / (PStACK, INHG) .oovccvereerccrre e siannesssscsssstsessesss ssessssesens
% Excess Air =(%02 — 0.5%C0) / [0.264%N2 — (%02-0.5%C0})] x 100 ...... %
Md = (0.44 x %CO2)+(0.32 x %02) +{0.28 x (%N2 + %CO)] ...overeureverveenrennn___29.14] Ibfb—mole
Ms = (Md X (1=BWS)) + (18.0 X BWS) ..ccorrirnnronrrcrimirinnnssissnesennesrsnasessessssnsans Ib/lb—mole
P(Stack) = PD + [PSIAHC / 13.6] co.ovvrveemerercenristerecmsencssssnecsmiunss ssnsemssssssssessannns *Hg
vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P(stack))] .......ceuse... ft/sec
QS = VS X AS X B0 ..oeivrercroreninesnrreres vernsres rresesms serasanssssesmsssrnssnonsssssess sasreses sotonnss s 26,669 [actm
Qs(std) = Qs x (1 — Bws) x [(T{std} + 460) / (Ts + 460}] x (P(stack) / Pstd) ..[ 17,295 dscim
Area of samplingnozzle, An = [{(Dn /12) “2X Pi]/4 ccvecereenceecnnecensenneennn. | 0000264 ] 12

| = (Ts+460) x [(0.002669 x Vic) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100 /
[ @ X P(SIACK) X AN X VS X B0 ] cevvurrvvereresossrsessmssaersrensensencasasaressssessnsneressesasesssnseed [ 9297 %




EMISSION CALCULATIONS

FORMALDEHYDE
NAPA-~METHOD 0011 30-Apr 92
KILN BAGHOUSE STACK
STACK DATA
Blank Value
Run 1 Run 2 Run 3 (average)

vm(std), i3 68.794 61.871 51.464 60.709
Qs(std), ft3/min 17,036 14,648 17,295 16,326
F —Factor, dscf/MMBtu 0.00
Oxygen, % 14.00 14.00 14.00 14.00
EMISSION CALCULATIONS

Run # ug ppm Ib/hr Ib/MMBtu  ng/dscm

1 7.78E+4+02 3.20E-01 2.55E-02 O0.00E+00 3.99E+08
2 2B85E+03 1.30E+00 894E-02 O0.00E+00 1.63E+09

3 232E+403 1.28E+00 1.03E-C1 0.00E+00 1.59E+09

Average 1.98E+03 967E-01 7.27E-02 0.00E+00 1.21E+09

Blank Train 3.20E+00 1.49E-03 1.14E-04 O0.00E+00 1.B6E+06

< "indicates a sample with a non-detectable concentration. Laboratory Detection Limit was
used for emission calculation.

ppm = 1,60982 x [T(std) + 460] x ug x (0.001 mg/ug) / [ MW x Vm(std)]
where : 1.60982 = Ideal Gas Law Constant

Ib/hr = (0.00000137 Lb—Mole °R/ t3) x 60 min/hr x Qs{std) x MW x ppm / [T(std) + 460)

Ib/MMBtu = F —Factor x MW x (0.00000137 Lb—-Mole R /ft3) /
[T(Std) + 460]x [20.9 /(20.9 — %02)] x ppm

ng/dscm = mgx ( 1e6 ng/mg ) /[ vm(std) x 0.028317 m3/fi3 ]
Vm(std} = [ T(std) + 460 /Pstd ] xVm xy x (Pb + (dH/ 13.6)) / (Tm + 460)

MW of Formaldehyde = 30.026 Standard Temperature = 68 °F




ANALYTICAL SUMMARY

FORMALDEHYDE
NAPA--METHOD 0011 30-Apr 92
KILN BAGHOUSE STACK
Sample Detection
Sample Concentration Limit
Run # Solution (ug) (ug)
1 DONPH 778
2 DNPH 2850
3 DNPH 2320
Blank DNPH 3.2




ES ENGINEERING-SCIENCE, INC.

client . NAPA Job No. Sheet —— of
subject _ Yo EXCEES AR, CHO By NI Date
. Q;A moo“ Checked Rev.
FoRMULA
% EXCESS AR _ C#0: 05 % 100

0o 264 % Nz - (%02 -¢.5 7, C0)]

FR RUNB £ © A Oz = 1400 % Np =82 .20 %Co=2

7 BXCELC AR~ C 4.00 - 609\(9)] e - lelE
o 1c4 Bz 26) - Cl4.c0 ~0.5@) ] x|

RN KZ ¢ % 02 =leoo; % N2=82. 40, %co=#

.§ ’ (1e.c0- (e 5Xe) ] &
% BXCBSS AR 14.0C 5X _ lgo
Do 264 (82 40) - (j4.c0 - 03()) ] xleo

RUN 3 ;. %02 = 1400, % N2=82.40. % C0 = &

7 RS AR = Ci4. 00 - (o-8Y2) | e r2n
a [o.-%14@:2_4,¢')- (]4,00_0’5@):[/‘( |& f &




6060 IRWINDALE AVENUE, SUITE J
P.0.BOX 2007
IRWINDALE, CA 91706

ENGINEERING-SCIENCE, INC. Tol: (818) 969-5758 Fax; (B18) 969-4692

QA REQUIREMENTS YOR SUB-CONTRACTING LABORATORIES

Sub-contracting Laboratory _HQ&T_(&Q\,M*A/IA\MFHCM SE’JV\C‘V% Inc .

ES Proicet Name N &P & Project No._ WA 340

ES Sampie Mumber(s)_ 420512 — 1205 \S

Sample Description 'FE)\(MMMMOLQC M # | -#L 2 #3 g Buc.
Sample Matrix_ DNPH- feoto\edf]/C‘ o L
Parmnicice fo be wnaiyzed Tor WW//M d’L_ _

Point of Contact for [ s_gp_mag,@% _________ Phone Lﬂgﬁ&ﬂ_&‘m

sponsibie faberatory supplying anahosis guarantees e above stived stmple will
thveed according 10

a. Method Number. EPAY e 535 G-Z‘g’ﬂ/gw farbin 5/7/72/
1. Reguiatory Board QPPt

%]
J - o ——— a—

—

¢. Last Approved Revision

The above n.) +1s will be Lon.ph.tul icloding written report by

1. Do f//f/?&

1 A wntien notice of non-complhiance with thie shove, ntust be subumiited to ihe ES
jroint of contact, no fater than twenty Iw. Fours prive 1o e anadvsis, An explination
of non-complianee should be included with this petice, Eoanother methed iy substitined
for e shove method, without ES approval, the sub-coniraet iaboratony wiil te fuibie

for all costs, including field and faboratory reiesiing.

4, It is necessary all reported reselis are ac comin ecd by the anpreprinte guality
coniral information such as spike recoverio [{lpll\.uu.\ |L]‘llL.llL§ andd Dlanks.

3. hiveices tor sub-contract xboratories witl noet be accepted without this completed
agreemanit.

0. As en authorized vepresentative for this seb-contracting luboratory, B Lave vead s
understood this document compigiely

Bt Bob Ctic __s___/>/./_,%___

”‘ﬂ"“” l. ]ll:l n\: il




WEAS

WEST COAST
May 8, 1992 ANALYTICAL
SERVICE, INC.
ENGINEERING SCIENCE, INC. ' -
6060 Irwindale Avenue SRS
Suite J
Irwindale, CA 91706
Attn: John Crawley
JOB NO. 21255 s
LABORATORY REPORT
Samples Received: Four (4) Liquid Samples
Date Received: 5-4-92
Purchase Order No: Proj#: WA340/Napa
The samples were analyzed as follows:
Sam s ed aAnalysis Results
Four (4) liquids Formaldehyde by EPA 8315 Table 1
Page 1 of 2
!
|
l M~
Michael Shelton i D. J. Northington, Ph.D.
Technical Director i President

This report is to be reproduced in its entirety.

9840 Alburtis Avenue » SantaFe Springs, California 90670 « 310/948-2225 » FAX 310/948-5850




WEST COAST ANALYTICAL SERVICE, INC.
ENGINEERING SCIENCE, INC. Job #21255
Mr. John Crawley May 8, 1892
LABORATORY REPORT
able

() ldehyde b PA 8315

Parts per Impinger Total
Sample ID Million "Volume (mI) Micrograns
920512 1.62 480 778
920513 4.91 580 2850
920514 * 5.54 419 2320
920515 0.013 250 3.2
Detection Limit ———— - 0.05
Date Analyzed: 5-7,8-92

Matrix Spike/Matrix Spike Duplicate Recovery Summary

Client: Engin

Job neo.: 21255
Date

Analyzed: 5-7,8

Samp
Analyte Resu

Formaldehy 1.

Analyte

ST EETEETEREEE

Formaldehyde

eering Science QC Batch #: 507921

Matrix: Impinger

-92 Units: Micrograms
le Amount MS % Rec MSD % Rec
1t Spiked Result MS Result MSD RPD
47 4.72 6.05 87 5.81 92 -4.0
QC Limits
RPD % Recovery
Control Warning Warning Control
15 20 59 115 45 129

Page 2 of 2
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. IRWINDALE, CA $1708

ENGINEERING-SCIENCE, INC. - Tel: {B18) $69.5758 Fax: (818) 9694682
Y .
. : " TRAIN RECOVERY DATA SHEET
pare Y-3C-9) S "~ RUN NO._ | METHOD L O |
racinity Veapa weE R-CH( '
. -\T[‘ .
s w0, AX0ES /X mp soty DNVPH
SOLUTION VOL. (ml.) DESCRIPTION
NOZ.FROBE.RINSE
UMBILICAL RINSE
. FINAL(ml.) INITIAL(mL.) NET.
IMPINGERZ | DNAVPH SGE (O 260
IMPINGERZ l bﬂ/&/j MD G0 e
. IMPINGERZ 3 /hT P O G
IMPINGERS# ‘
DESCRIPTION
IMPINGER RINSE
1
FINAL (q) INITIAL(Q)
SILICA GEL | Q?é, C éf)& [ Q3q
FILTER # '
DESCRIPTION TOTAL MOISTURE

2939 !

COMMENTS




ENGINEERING-SCIENCE, INC.

€060 IRWINDALE AVENUE, SUITE J
P.0.BOX 2007

IRWINDALE, CA 91706

Tel: (818) 969-5758 Fax: (818) 969-4692

pATE 5 ~A7Z.

TRAIN RECOVERY DATA SHEET

RUN NO.__ & METHOD [PA 00 V|

FACILITY AZawea TA . TYPE 2-<~0
ES NOJ2O5 13 TMP SoLN DN P A
SOLUTION VOL. (ml.) DESCRIPTION

NOZ.PROBE.RINSE
UMBILICAL RINSE

FINAL(ml.) INITIAL(ml.) | NET.
IMPINGER#__ / L 70 (0O 220

2- -

IMPINGER# 3 . Qj Id QO A5G
IMPINGER# S‘ O o
IMPINGER#
DESCRIPTION
IMPINGER RINSE

FINAL (g) INITIAL(g)
SILICA GEL %3 9.% +437.9 419
FILTER #
DESCRIPTION TOTAL MOISTURE

IL*\b"ﬂ (9)

COMMENTS




ES

6060 IRWINDALE AVENUE, SUITE J

P.0.BOX 2007
IRWINDALE, CA 91706
ENGINEERING-SCIENCE, INC. Tel: {818) 969-5758 Fax: (818) 969-4652
- TRAIN RECOVERY DATA SHEET
’ —_—
pare 51 -4 RUN NO. 2D wettop OO ||

FACILITY N ape

ES NO. Q)C>5(’-/

TYPE Forma ldeby de

Mp soLN DNPH

s

[ soLuTIoN VOL. (ml.)  DESCRIPTION
NOZ.PROBE.RINSE ]
UMBILICAL RINSE
FINAL(ml.) INITIAL(ml.) || NET.
- IMPINGER#_| DNPH 313 OO QD
IMPINGER# < DAPH [ O ol 6
IMPINGER# 2 M+ () D) O
IMPINGER#
DESCRIPTION
IMPINGER RINSE
FINAL (g) - INITIAL(g}
SILICA GEL X118 797.9 20, >
FILTER #
DESCRIPTION TOTAL MOISTURE
239.3
COMMENTS
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ENGINEERING-SCIENCE; INC.
© IRWINDALE,CA  ~

FOST TEST WETER EDX CALIERATION FOBM

METER soxr\o Bfleaw _LL o;m-: r%"‘ZG LCALIEFA:ED BY‘C) 4 m/é“\

EAROMETRIC FEES“UF\Eﬂ AMBIENT TEMP. 6% " PRETESTYI ( 0% .

PROJECT NAME APA . prosecTNO._ - _H AUN_2:2 > vacuuw __'_2_.__
GAS VOLUWE | TEMPEFATURES
'Cr'r'\lF'ng_-a
MANOMETE! i v g e cve TWE ,
R WhE | SRR ] R T | DXEs  fowwwe) | v ket
hll (CU.FT.) - {Cu.Fv) - ~{D2G.F.} - {DEG.F.)
T vd Tw Td .7

0.2 |12gcprzea| 6% | 72 |5 |rost| —

1.9 |l6-120|/6:0% 70 | 2¢ | +9 |leo3| —

27 W2 R 12-#E| PO 2¢ (S| oo _— .

NI AVEEAGE
L /- o0od

_ METER EOX CALIERATION HISTORY
LAST CALIERATION DATE 0% ~02~ F2CAUERATED BY L MARS o)
1@ OF CALEFATION _ 7+ ¥¥ YiOF CALIBRATION __ (- 003

NOTES: : .




oo ehLINGERINW OB Ve

NOZZLE CALIBRATION

Source: f\s A ?Q . | | _

Date of Source Test: Oy-Jo- FZ

Sampling Method:

Pollutant: C.d 0.

Nozzle Measurenent Data:
Diameter #19-2205 inches

Diameter #2°©° 2¢¥J  inches

Diameter £3€ 120 inches

Average O ‘220 inches

Note: (1) Measure nozzle to nearest 0.001 inches

(2). The difference between pinimun and maximum
measurements shall be no greater than 0.004 inches




: : Bufdra-
Piror TUBE _CaLBAATION s Prote ff 24 pATE 03 ~oc~ 92

CAL.. BHQ‘;,/,__,‘,,Z__ _

' ) - l . . . _ \ : CI-I
TRANSVERSE' / \{ ~ B-e e—
TUREAXIS ey b ' N ~ : e
| iy A B ! ‘ ! Qs 0
1 ) I mo

(" o} / : oo |
- LoNGITUDINAL () 3 _ -._.me . 6 ° ‘ o

TUEE AXIS™ "
9- A N —
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- . \4‘:&/7_...__
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B
P= PA+PB - - (94 ) ’

2

998 £ (-i98 &1-¢2C
peyei- (1OSESPLISE oT)

;-

NOTE:
LoNGITUDINAL _ ¥ D¢ A
a 105D <
TULSAXIS &  * ” { 50X P<1.50 D¢
Pa=pP=a
CeMrments - A)CQ_; Poe T A=f3

(] Tedes Dvoety Plafel -
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ENGINEERING-SCIENCE, INC.
IRWINDALE, CA

TEMPERATURE SENSOR CALIBRATION DATAFORM

DATE R 3— 0~ G2, THERMOCOUPLE NO. G (88T B
BAROMETRIC PRESSURE 29" &S AMBIENT TEMPERATURE 6.5
CALIBRATEDBY -2 oufernpdl REFERENCE: MERCURY IN GLASS ASTO(/Z¢

OTHER T
REFERENCE SOURCE REFERENCE THERMOCOUPLE
Nf,?,.‘;‘; (SPECIFY Mgty T EMPERATURE DIFFERENCE (%)
o tn =
MireE Turpnee | 24C G
20S /3774
24S b’
Adenhge 2¢S @R |29 0. 224
o.0¢ |rteedaer | ~0 - & 30
OO ‘s
O -0 ZH{
_ - -
pletdee | ~0 - (# | 76-6HOF¢| 6-2(/L
/OOOC Bwdg o il fO0 2(/f
[OD 204
/OO 211
&
A/elAse /d0 200 e e |0 154

oiFF. = —{BEF-TEMP + 273) - (TEST TEMP. + 273)
' (REF. TEMP. + 273)

X 100
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APPENDIX F
CEM DATA REDUCTION, STRIP CHARTS, AND QUALITY ASSURANCE

TOTAL HYDROCARBONS
09, CO,y, SO, NOy, CO




prosecT __AMAFA

ENGINEEAING-SCIENCE, INC,

IZWINDALE, CA

ES CONTINUOUS EMISSIONS MONITORS DATA

FLANT __ [ oG (250 =

SHEET

CALIERATION DRIFT CORRECTION

OF

=

CALCULATED BY _WPE

LOCATION __Sfagn  Du=lo - DATE _4/20/A2
RUN NO. [PARAMETER T Co Cu Cra Ceoss
1| NO, |29% |75 [22es | 2297 | 3049
[ COusl470 100 194465 1456 | 49.02
| SO, 128 0o ties 1i4.04 11239
| O, 1133 100 112.5 11234 113./3
l CO, | 365 Q17 183651 %¢o [ 3.52
I T He s42 | 0.0 17925 | 199 5%
| 10220 0o 458 | 4s5¢ | 4877
2 A\NO V224 1O (22¢ 12297 12350
< CO o\ N/A oL sdc_./e W72
L2 1S0 | 70 00 |45 1w 1690
24 (O |4 100 1249 Lz 11968
| P CO,' 2.5¢ | ™2 £ cag | o0 | 240
L2 |7H |3co o Calibtine | putr
2 lco.lama |00 |4s50]|%54 lams -
| s = ECol )

Cou = CCRRECTED SAMPLE GAS CCNCENTRATON, PPM OR % VOL [DRY)
T = AVERAGE SAMPLE GAS CONCENTFATION FROM ANALYZER) FFM OR % VOL (DRY)
Co = AVERALGE OF INITIAL AND FINAL 22RO DAIFT, PPM DR % YOL [DRY)
Cu w AVERAGE OF INITIAL ANS FINAL SFAN DRIFT, FPM OR % VOL (DRY)
Cua = SPAN GAS CYUNDER CONCERNTRATION, FPM OR %X YOL (DRY)




. @

ENGINEERING-SCIENCE, iNC.
IRWINDALE, CA
ES CONTINUOUS EMISSIONS MONITORS DATA
' " CALIBRATION DRIFT.CORRECTION
prosecT ___ANarAa SHEET__ 2 OF

| FUNNO. PARAMETER T | Co Cw Coa Cars
3 |NO. 206 {10 222 19297 22.07
3 co.l 11 ¢l00 {95/ (456 {1172 iF
3 SO, 75 |00 /9785 14041 71%
3 O |jgas | ©.0 | 1222 | 234 /1427
3 ico lagrslo2l | 8691 240 1450
S | 7H |41y 192z | 185 | 199 142,5¢
R lcond g0 loo l4ss | yse 1892 i1

- Cua
Ceus = (C~Cdg

)

Caa » CCRARECTED SAMPLE GAS CCNCENTFATON, PPM OR % VOL PAY)

T w AVERAGE EAMPLE GAS CONCENTFATION (FROM ANALYZER) FFM OA % VOL (PRY)
€ » AVERAGE OF INITIAL AND FINAL 25RO DRIFT, PPM OR % VOL {DRY)

Cy = AVERAGE OF INITIAL AND FINAL SFAN DRIFT, PPV, OR % VOL (ORY)

Cuy = SPAN GASE CYUNDER CONCENTAATION, FPM OR X YOL ORY)
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ENGINEERING-SCIENCE, INC.

IRWINDALE, CA

ES CONTINUOUS EMISSIONS MONITORS DATA
CALIBRATION DRIFT CORRECTION

PROJECT _NkPA L ONG REACKH SHEET ' __OF <
PLANT MAes CALCULATED BY__<hiv
LOCATION ZAerouy Twc< cyric’ DATE __ ol My 1922
RUNNO. |PARAMETER| T Co Cu Coa Cans
1 NOy JZ.7 3 10 2212 7% 02 Zz-ﬁé
<@ . 445y a 22425 2297 45 B4
O 3.5 o 4.7 11,04 S .4
Qy 12 %% 0. 06 12 5o [2.24 | 12.94
CCn 4.2 6142 &. to e o 4.\4
2 NOx 22.0 0. 21 22,22 | g7z2.02 27 B0
COnawy | 1410 174 124 7% |229.2 144 . 43
0; -2 -4 14.00 14 .68 1022
Oz 5 18 012 1z 4¢ 1224 v, 0C
&y 3 34 o022 8-74 g.60 2 g
b

~ c
Cuas = (C-Co) (-E“,ch)

Caus = CORRECTED SAMPLE GAS CONCENTRATON, PPM OR % VOL (DRY)

T = AVERAGE SAMPLE GAS CONCENTRATION (FROM ANALYZER) PPM OR % VOL (DRY)
Co = AVERAGE OF INITIAL AND FINAL ZERO DRIFT, PPM OR % VOL (DRY)

Cu= AVERAGE OF INITIAL AND FINAL SPAN DRIFT, PPM OR % VOL (DRY)

Cus = SPAN GAS CYUNDER CONGENTRATION, PPM OR % VOL (DRY)




ENGINEERING-SCIENCE, INC,
IRWINDALE, CA

ES CONTINUOUS EMISSIONS MONITORS DATA
CALIBRATION DRIFT CORRECTION

PROJECT __ NAPA | LONS REACH SHEET 2 _OF _%
PLANT NAPA CALCULATED BY __CH#1
LOCATION BASHOUSE STACK OQUTLET DATE _ Ol May 1297
RUN NO. |PARAMETER [} Co C Cua Caas
3 MO« 2¢.% 078 |22 |23.02 1647

g | 1130 & 224,75 2297|1579

<09 I 8 o |2.76 14 po \1,09
Oz 4.5 o113 12 .44 12 34 146
O 2.68 C- 28 8 .76 £.¢o 2 4%

L I

- c
Cars = (C-Col g6

Cos = CORRECTED SAMPLE GAS CONCENTRATON, PPM OR % VOL [DRY)

T w AVERAGE SAMPLE GAS CONCENTRATION (FROM ANALYZER) PPM OR % VOL (DRY)
Co = AVERAGE OF INITIAL AND FINAL ZERO DRIFT, PPM OR % VOL (DRY)

Cu = AVERAGE OF INITIAL AND FINAL SPAN DRIFT, PPM OR % VOL (DRY)

Cua = SPAN GAS CYLINDER CONCENTRATION, PPM OR % VOL. {DAY)
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ENGINEERING-SCIENCE, INC,

IRWINDALE, CA

ES CONTINUOUS EMISSIONS MONITORS DATA
- CALIBRATION DRIFT CORRECTION

Nara  Long gaeH

SHEET

l OF

1

gﬁf&{?m N CALCULATED BY___SNAI

LOCATION _EpShylliy 7ok curm i DATE 04 MAy 1222
RUN NO. |PARAMETER c Co Cwm Ciua Cans
1 NOx e.2e [ 20 |¢Z £% |e¢Z 9D ?5'..4.2,1
co 2¢.15% 2 Y28 7295 ~8 17
Sey) 3.7% 029 | 1g.20 | 14.04 3-29
o 14 . 26) o0& |tz 40 lz .34 4,22
COy 5.8 a:0% | @.68 8 .¢o 5.80
o NOx 2923 | 6% 22.60 | z2.97 | 7252
co g84.29 | o 224.50 | 229.5 g8C .24
O, 4 .14 oG 5 .25 14 .04 2. 4G
O2 |yaa |o1z | 1245 |1z 24 | V20
Lo 2972 o-17 e g. co 22

!

— c
CGAS -!C'CO)( cuh_’Aco)

Cou = CORSECTED SAMPLE GAS CONCENTRATON, PPM OR % VOL (DRY)
T = AVERAGE SAMPLE GAS CONCENTRATION (FROM ANALYZER) PPM OR % VOL [DRY)
Co = AVERAGE OF INITIAL AND FINAL ZERQ DRIFT, PPM OR % YOL (DRY)
Cu = AVERAGE OF INITIAL AND FINAL SPAN DRIFT, PPM OR % VOL [DRY)
Cus = SPAN GAS CYLINDER CONCENTRATION, PPM OR % VOL (ORY)
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SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. « RIVERSIDE. CA 92507
TELEPHONE (714} 653:6780  FAX (714)653-:2430

REPORT OF ANALYSIS
ENSIg1
TO: Nick Nielsen DATE: 02 March 1992
Engineering Science, Inc.
P.0. Box 2007

Irwindale, CA 91706

CUSTOMER ORDER NUMBER: WA 315/Reanalysis '
B N R R A A A a2 A a s S

CYLINDER NUMBER ___C¢86206

COMPONENT CONCENTRATION (v/v)

Nitric Oxide 22,97 £ 0.23 ppm Replicate 02/27/92 22.73 ppm
Analysis 22.70 ppm

Carbon Monoxide 7.16 £ 0.15 ppm Data On 22,77 ppm
NO: Mean 22.74 ppm

Nitrogen¥* Balance

. Expiration Date NO: 08/27/92

Cylinder Pressure: 600 psig
Replicate 02/28/92 7.21 ppm
Analysis 7.30 ppm
Data On 7.23 ppm
CO: Mean 7.25 ppm

Expiration Date CO: 08/28/92

ANALYST WW APPROVED %({/ ¢t

. M.J. Monson / J.T. Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacement or reanalysis thereof by the
company without extra cost. '




SCOTTIMARRIN. INC

2001 THIRD ST. ¢ UNIT H ¢ RIVERSIDE, CA 92507
TELEPHONE (714) 784.1240

REPORT OF ANALYSIS
EPrA PROTOCOIL. GAS MIXTURES

he, ¥

AR A N -

REPORT OF ANALYSIS

CUSTORRR ORDER NUMBEZR: VERBAL NICK

CIEICIC PGP CICIC I I W P et ot oe o e

&
N
ENSIBL 4
_TO1 DATE t 11/12/91
NIX NIELSEN 2
ENGINEERING ECIENCES, INC. ¥
?.0. BOX 2007 ;
IRWINDALE, CA 91706 %
CUSTOMER CORDER NUMBER: Vi NICK NIBLSEN PAGE 1
CIEICILIL S CIC I I I ICICIEICICICICPEPC P I L P EICICICICIEILICICILI LI LI LICIC DL I IC I IO IC D
: REFERENCE ANALYZER EXPIRATION  REPLICATE
COMPONENT CONCENTRATICN({v/v) STANDARD NAXE, DXL, 8/N , DETSCTION DATE MAL!}IB DATA
CYLINDER RO.: ccz2Beass
Monitar Labe Model Bids 12/29/91
Nitric oxidae 1247 + 12 ppm aaqs a/n 13 84/29/92 1207 plf’ 1240 ppm
. Cylindar } Continyous 1243 ﬁ 1243 ppa
ccr0163 Chemiluainasoence 1249 oF 1250 pom
® 1825 ppu Last Cal Dates 18/18/9% Kean: 1347 ppd 1247 pm
carle Iosts Modal Bewd .u.ﬂlli 11781793
Carbon Honoxide 1242 + 12 ppm aae a/% 0249 pa/01/82 HIT ul" 1251 ppm
Cylinder ¢ Wethanation/rIn 1237 n‘ 1237 ppm
Nitrogen,02-Frea Balance 1362 Can Chromatography i 124} pm
Cylinder Pressure: 2280 peig § 1842 ppm Last Cal Dater 60/62/91 Weant 1249 vl 1248 pra
CYLINDER NO.t CC228598 '
Mondtor Labe Model S4e¢ _ua‘ai _11/e7/93
Nitric Oxida 86.5 + 0.9 ppo acs a/a 18 /81793 9.3 ppi  86.3 ppm
: Cylinder §  Continuous 1.6 ppR 6.5 ppa
ccatese Cheailumicwscence $6.2 pof  86.8 pow
€ 102.5 pps  Last Cal Datar #8/97/91 Neani 6.4 ppd  06.% ppa
Carle Insts Model 8886 19/21 13/31/9)
Carbon Monoxide 91.3 + €.9 ppm @as /W w28 0511792 9dppd 916 pm
Cylinoer § Hathanation/FIp u.l‘pp’ ¥1.5 ppa
Nitrogen,02-¥ree Balance coel33d Gas Chromstography $0.3 pog 91.) pim
Cylinder Pressure: 20080 pelg 8 190.7 ppm  ZLast Cal Dater §9/18/9) Wean: 91.4 ppr 91.5 ppm
- - - - [ L Py T
ppm = umole/mole S = mole-% E

The above analyses were performad in accordance with EPA-1987 Traceability Protogol

PAGE 2

o o
Wi e g




— Il. SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (714) 653:6780 « FAX (714)653-:2430

REPORT OF ANALYSIS
ENSI@L
TO: Nick Nielsen DATE: 05 March 1992
Engineering Science, Inc.
P.0. Box 2007

Irwindale, CA 91706

CUSTOMER ORDER NUMBER: WA 315/Reanalysis
B N S 3 D D P P D P P P A I S S N S SN P IS a e S e s s 2

CYLINDER NUMBER _ CC78206
COMPONENT  CONCENTRATION (v/v)

Nitric Oxide 922 £ 9 ppm Replicate 03/04/92 929 ppm
Analysis 928 ppm
Carbon Monoxide 919 = 9 ppm Data On 928
NO: Mean 928 ppm
Nitrogen® Balance

Expiration Date NO: 09/04/92

. Cylinder Pressure: 650 psig

Replicate 02/28/92 925 ppm

*Oxygen-free Analysis 929 ppm
Data On 928 ppm
Co: Mean 927 ppm

Expiration Date CO: 08/28/92

ANALYST%BA\APPROVED M

B.E. Gross J.T. Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacemenl or reanalysis thereo! by the
company without extra cost.




PAGENO% ofF ©

SCOTT - MARRIN, INC. 6531 BOX SPRINGS BLVD. RIVERSIDE, CALIFORNIA 82507

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: WA 315/Reanalysis
W
CYLINDER NUMBER CC28282

COMPONENT CONCENTRATION (v/v)

Nitric Oxide 46.2 * 0.5 ppm Replicate 02/27/92 45.9 ppm
Analysis 46,0 ppm
Carbon Monoxide 23.36 £ 0.23 ppm Data On 46.0 ppm
NO: Mean 46,0 ppm
Nitrogen#* Balance

Expiration Date NO: 08/27/92

Cylinder Pressure: 800 psig
Replicate 02/28/92 23.34 ppm

¥0xygen-free Analysis 23.22 ppm
Data On 23.54 ppm
CO: Mean 23.3? ppm

Expiration Date CO: 08/28/92




PAGE NO.3 oF 6

SCOTT - MARRIN, INC. 6531 BOX SPRINGSBLVD. . RIVERSIDE, CALIFORNIA 92507

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: Verbal D.J./Reanalysis

BT T T T T T oo o i T T T e Tk T T T T T T e T D T T T T T Do e T o e, T T e e S 230 S e T T T o D T Tl Do ST T D, S T T )

CHRONOLOGICAL RECORD OF CERTIFIED CONCENTRATIONS

CYLINDER NUMBER:__ o>

DATE: Nitric Oxide Carbon Monoxide
09/16/91 434 ppm 456 ppnm
09/23/91 456 ppm
09/24/91 436 ppm

05/27/92 435 ppm

05/29/92 452 ppm

AVERAGE

435 ppm 455 ppm




PAGENO.15 oF 19

SCOTT - MARRIN, INC. 2001 THIRD ST., UNIT H RIVERSIDE, CALIFORNIA 92507

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: 1187/27/Reanalysis
B O D O OO O OO O OO C OO O OO COOT OO OO OOCTOCO0ECO00E0000E
CYLINDER NUMBER _CC12818

COMPONENT CONCENTRATION (v/v)

Carbon Monoxide 1819 + 18 ppm Replicate 5/28/91 1789 ppm
Analysis 1820 ppm

Zero Air Balance bata On 1823 ppm
Qo Mean 1811 pom

Cylinder Pressure: 1400 psig
Expiration Date Q0: 11/28/92

(The Carbon Monoxide analysis was performed in accordance with Section 3.0.4 of the)

(revised EPA traceability protocol No. 1 dated June 9, 1987. The analysis is
(traceable to the National Institute of Standards and Technology by direct
(intercomparison with GMIS, cylinder number FF5397 at 2409 ppm Carbon Monoxide in
(Nitrogen. The analysis was performed using a Carle Model 8000 gas chromatograph
(with catalytic methanation/flame ionization detection. The last multipoint
(calibration was performed 5/15/91.

SMF - 03
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REPORT OF
EPrPA PROTOCOL

ENSI@SL

TO:
HUMBERT DERIADA
ENGINEERING SCIENCE,
75 N. FAIROAKS AVE.
PASADENA, CA 91183

INC,

CUSTOMER ORDER NUMBER: FI-10844-5056

ANATYSIS
GCGAS MIXTURES

SCOTT-MARRIN, INC.

2001 THIRD ST. ®* UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

DATE :

PAGE 1

12/31/90

I I DD I I CICHC L DL D DC DL IC LD CD LI DT LI DD LI LI LI DL DL I L ILIC IO

REFERENCE
COMPONENT CONCENTRATION(v/v) STANDARD
CYLINDER NO.: cCcse850
Carbon Monoxide 411 + 4 ppm cMI8
cylinder #
Zero Air Balance ©C28362
Cylinder Pressure: 20080 psig @ 493 ppm
. CYLINDER NO.: cCce249a
Carbon Monoxide 229.7 + 2.3 ppm GMIS
Cylinder §
Zero Air Balance FF16453
Cylinder Presesure: 2008 psig @ 268.9 ppm

ANALYZER
MAKE ,MODEL , S/N, DETECTICN

Carle Insts Modal 8983
S/R 8249
Methanation/FID

Gas Chromatography
Laat Cal Date: 12/26/99

Carla Insts Model 609d
5/N 8249
Mathanation/FID

Gas Chromatography
Last Cal Date: 12/26/91

EXPIRATION

DATE

12/11/9¢8

REPLICATE
ANALYSIS DATA

12/28/99

86/26/92 413 ppm

414 ppa

12/19/98
238.5 ppm
229.8 ppao
231.3 ppm

06/27/92

412 ppm
499 ppm

————— e e . . P T T T o Y . S S - T S S e o e e S B S e P S . S S S S e i S e S S Sk A S S W b S S S —

_12/27/98

228.5 ppm
228.0 ppm
239.3 ppm

Mean: 230.5 ppm

228.9 ppm

. ——— L - e T S ) O - —— o S A o ol L T I T Tt " SU S ki S S S s W (I S S S S D S R S

PPm = umole/mole % = mole-%

The above analyses were performed in accordance with EPA-1987 Traceability Protocol

# 1, Section 3.06.4, Procedure Gl.

Bnalyst: _)_7
M.J.

Monson

Approved:

J.T.Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacement or reanalysis tharsof by the

company withont exira cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS




SCOTT-MARRIN, INC.

2001 THIRD ST. ®* UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

REPORT OF ANAILYSIS
EPrPA PROTOCOIL., GAS MIXTURES

ENSIQ1
TO: DATE : @&8/06/91
NIK NIELSEN
ENGINEERING SCIENCES, INC.
P.O. BOX 2887
IRWINDALE, CA 91786

CUSTOMER CRDER NUMBER: VERBAL Y P LAB PAGE 1
LI IC I EIDCD S-S5 L 12 IO ES DI S D I P SIS T C P L DI D B A N I D S D D
REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAKE ,MODEL , S /N, DETECTICN DATE ANALYSIS DATA

CYLINDER NO.: cczagr732

Carles Inats Model 8920 . B7/25/91 _@8/81/91
Carbon Monoxide 45.6 + 0.5 ppm GMIS 5/W 8249 82/21/93 46.1 ppa  45.5 ppn

Cylinder ¢ Mathanation/FID 45.6 ppm 45.6 ppm
Nitrogen Balance CC12564 Gas Chromatography 45.4 ppm  45.3 ppa
Cylinder Pressure: 2008 psig @ 42.4 ppn Last Cal Date: 87/19/91 Mean: 45.7 ppm  45.5 ppm

- o e v T Y S T o T S . S e e (S S S S S i S e v

ppm = umcle/mole % = mole-%

The above analyses were performed in accordance with EPA-1987 Traceability Protocol
# 1, Section 3.2.4, Procedure Gl.

Approved: Wa»-

M.J. Monson J.T. Marrin

Analyst:

the only liability of this company for gas vhich fails to compiy witl ilis analysis wballi be replacesent or reanslysis therwof by the
cospany without extra cost. :
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS




SCOTT-MARRIN, INC.

2001 THIRD ST.® UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

REPORT OF ANALYSIS
EPA PROTOCOIL., GAS MIXTURES

ENSI@1
TO: DATE : 16/17/91
N. NIELSEN
ENGINEERING SCIENCES
P.O. BOX 2087
IRWINDALE, CA 91786

CUSTOMER ORDER NUMBER: VER NICKNIELSEN PAGE 1

L S D D, 2, 0 D B D D 3 D0 D D B D o G D o DG D B o S B 5 D o S D D D D D B B I D B D B D
REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAKE ,MODEL, § /N, DETECTION DATE ANALYSIS DATA

- ——— . o ——— - - - oy - —— e g - —— —————— - o — S

CYLINDER NO.: cczZ8a972

Interscan Model RM2450P 18/99/91 _12/16/91
Sulfur Dioxide 43.4 + 8.9 ppm GMIS 8/8 72138 24/16/93 43.2 ppm 43.3 ppm

Cylinder # Blectrochemical 43.0 ppm  43.6 ppm
Nitrogen Balance CC2B644 Gas Chromatography 43.3 ppm  43.8 ppm
Cylinder Pressure: 2080 psig @ 49.6 ppm Last Cal Date: 88/15/91 Maan: 43.2 ppm  43.6 ppa

ppm = umole/mole % = mole-%

The above analyses were performed in accordance with EPA-1987 Traceability Protocol
# 1, Section 3.8.4, Procedure Gl1.

M.J. Monson

The ooly liability of this compacy for gas whick fiile to camply witk this analvals adell be replacesent or reanslysis thereof by tbs
company withont extra cost,
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS




SCOT T-MARRIN, INC.

2001 THIRD ST. ®* UNIT H ® RIVERSIDE, CA 92507
TELEFPHONE (714) 784-1240

CREPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

ENSIP1
TO: DATE: ©1/83/92
D.J. WYMAN
ENGINEERING SCIENCES, INC.
P.C. BOX 2687
IRWINDALE, CA 91786~

CUSTOMER ORDER NUMBER: FI1234-24 PAGE 1

I 5 I S D S D D T D D D D D D I S S D, D D I S S D D D I e D D I Dl D D D D D D D D I
NIST TRACERBLE

CYLINDER NUMBER COMPONENT CONCENTRATION(v/v} REFERENCE STANDARD
ccsasgs2 Sulfur Dioxide 14.84 + ©.28 ppm _ SRM 1693

Zero Air Balance
rpm = umcle/mole % = mole-%

The above analysie is traceable to the National Institute of Standards and Technology
by intercomparison with the reference standard 1listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical balance. NIST Report No. MMAP 232.89/282491.

. Analyst: 77 L Approved:

——————— —— . o

M.J. Monson J.T. Marrin

The caly liability of this compasy for gas which fails to comply with this anaiysis/uhall be replacenent or ressalysis therscf by the

conpaRy without sxtra cost.
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS

e s




PAGENO.10 OF 19

SCOTT - MARRIN, INC. 2001 THIRD ST, UNIT H RIVERSIDE, CALIFORNIA 92507

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: 1187/27/Reanalysis
O e O O O OO O O OO O O O O S C O ECE OO O OO ECCCOCOCOOEOCCETERE

CYLINDER NUMBER 0067204

COMPONENT CONCENTRATION (v/v)

Sulfur Dioxide 91.1 t 1.8 ppm Replicate 5/23/91 91.3 ppm
Analysis 91.2 ppm

Air Balance Data On 91.0 ppm
S0o: Mean 81.2 ppm

Cylinder Pressure: 1800 psig
Expiration Date SO3: 11/23/91

(The Sulfur Dioxide analysis was performed in accordance with Section 3.0.4 of the)

(revised EPA traceability protocol No. 1 dated June 9, 1987. The analysis is
(traceable to the National Institute of Standards and Technology by direct
(intercomparison with GMIS, cylinder mumber (C68658 at 102.5 ppm Sulfur bioxide
(in Nitrogen. The analysis was performed using an Interscan Model RM2450P, S/N
(72138 gas chromatograph with electrochemical detection. The last calibration
(was performed 5/10/91.

SMF - 03
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Scott Specialty Gases, Inc.

2600 CAJON BLVD., SAN BERNARDINO, CA 92411-0000 8/02/91
PHONE: 714-887-2571 FAX:714-887-0549
ENG INEERING SC|ENCE PROJECT #: 02-15039
6060 N. IRWINDALE AVENUE PO #: FI-1212-24
SUITE J
| RW INDALE CA 91706-0000
YPLAB
CYLINDER #: AALG6390 ANALYT ICAL ACCURACY: +/-24%
REQUESTED ANALYSIS 1
COMPONENT CONCENTRAT ION { MOLES) U/M
METHANE 20.0 PPM ' 19.9 PPM
AlR BALANCE N/A
. DATE QF ANALYSIS: 8/01/9
ANALYST: ____.Cfﬁ%f __________ APPROVED EY%;;;:;E?;' .y
FRANK VILIMAS ROBERT SHEALY

PLUMSTEADVILLE, PENNSYLVANIA / TRQY, MICHIGAN / HOUSTON, TEXAS / DURHKAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE. LOUISIANA




sl|l SCOTT-MARRIN, INC.

2001 THIRD ST. ®* UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

REPORT OF ANALYSIS
CATL.TBRATION GAS MIXTURES

ENSIf]
TO: DENNIS BECVAR DATE : @7/88/91
ENGINEERING SCIENCES
C/O ARIZOWA. PORTLAND CEMENT
11151 N. CASA GRANDE HWY
RILLITO, RAZ 85654

CUSTOMER ORDER NUMBER: WA=275 PAGE 1

C DL D G P D DL S Do Dl D D DAL D Do S L DL D D D D, D D 2 D 2 o I I P D I I DI I IO I OO

CYLINDER NO.: €CC&7245 CYLINDER NO.: CcCl12212

COMPONENT CONCENTRATION (v/ v) COMPONENT CONCENTRATION (v/v)
Methane 49.9 + 2.5 ppm Methane 96.4 + 4.8 ppm
Zero Air Balance Zero Air Balance

CYLINDER NO.: CC73 3 CYLINDER NO.:

COMPONENT CONCENTRATION (v/v) COMPONENT CONCENTRATION (v/v)
Oxygen 13.65 + 8.68 %
Carbon Dioxide 8§.63 + .42 %
Nitrogen Balance

pPpm = umole/mole % = mole-%

Analyst: (é . g E%; Approved:

B.E. Gross J.T. Marrin

The only liability of this company for gas vhich fails to comply wich this analymis shall be replacemsnt or reasalysis therec! by the
coSpalY without extra cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS




6531 BOX SPRINGS BLVD.  RIVERSIDE. CA 92507
TELEPHONE (714) 653-6780 » FAX (714)653-2430

. E'll SCOTT-MARRIN, INC.
®

REPORT OF ANALYSIS
EPA PROTOCOIL GAS MIXTURES

ENSIZ1
TO: Nick Nielsen DATE : 83/28/92
Engineering Science, Inc.
6060 N. Irwindale Ave.
Suite J
Irwindale, CA 91786~

CUSTOMER ORLCFR NUMBER: NICK NIELSEN PAGE 1
LB I BB I BU DL P EICI L IC T 1 E Il P DI € I B ID I N D L DD LS I D D O OIS
REALRENCE ANZLIZLER CEXTIARYION REPLI1CATE
COAPONENT CONCENTRATION(v/v) -STANLCER}. . 5 KE,mOUEL,E/8,DETECVICH DATE ANRLYSIS DATA

CYLINDER NO.: ccl1lLz2se8

Varian Model 1868 ) 83/16/92
Oxygen 3.1 + 6.03 % GMIS 8/N Hona 89/16/93 3.01 8
Cylinder # Thermal Conductivity 2.996 &
cca1z219 Gas Chromatography 3.82 %
¢ 5.1 % Last Cal Date: 12/30/91 Mean: 3.81 %
. Vvarian Model 1864 23/18/92
<arbon Dioxide 3.12 + 0.03 % GMIS 8/N Ncne 89/.3/93 312 8
Cylinder & Thermal Conductivity 3.12 %
Nitrcgen Balance ccepeze Gas Chromatoyraphy 3.12 &
Cylinder Pressure: 2000 psig Q3595 % Last Cal Date: 03/09/92 Mean: 3.12 %
CYLINDER NO.: cCcl2722
Varian Model 1868 83/17/92
Oxygen 12.3¢ + 2.12 % GM1S 2/R Ncre 29/17/93 12.32 %
Cylinder ¥ Iaa.r.ml Condugtivity 12.36 %
CC12233 Gu1 Chicmatog:c) by 12.34 %
@ 23.F7 1 1132 Ca) Dava: £1/€7/51 Heap: 12.34 %
Varian Model 1668 21/19/92
Carbon Dioxide 8.60 + &.29 % GMIS 8/H Nona 99/19/93 8.51 %
Cylinder # Thermal Conductivity B.59 %
Nitrogen Balance cc20297 Gas Chromatography B.61 %
Cylinder Pressures:; 2808 psig @ 7.42 % Last Cal Date: 23/089/92 Mean: B.50 &

% = Lole-%

The above analyses wjre performed in accurdance vith EPA-1987 Traceability Protocol

M.S. Calhoun J.T. Marcin

The only liability cf this compady for gas vhich fai .t co co.ply with this analnis 12all >e 1eplacesent or reasalysis therectf by tle

cospany vithoot extra cost.
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS




SCOTT-MARRIN, INC.

2001 THIRD ST. * UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

4n
N
.y
REPORT OF ANALYSIS

NIST TRACEABLE GAS MIXTURES

ENSIB1
TO: DATE: 11/19/91
NIK NIELSEN
ENGINEERING SCIENCES, INC.
P.0. BOX 2007
IRWINDALE, CA 91786

CUSTOMER ORDER NUMBER: NICK NIELSEN PAGE 1

AP oot p S a3 et tata t o+l le ot ot et l et Lo ottt Sl S S S TR T tL St Sl Lt P f e Sttt g
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION (v/v) REFERENCE STANDARD ,
_______________________ - e e o ——————— i ———————_——— o i
|
ccas3874 Carbon Dioxide 18.75 + 0.19 % _ SRM 1675b
‘ Oxygen 11.89 + 0.12 % SRM 2659
Nitreogen Balance !
|
|
® >
cc376 Carbon Dioxide 18.65 + B.19 % SRM 1675b !
Oxygen 11.79 + ©0.12 % SRM 2659 .
Nitrogen Balance
ppm = umole/mole % = mole-%

The above analyses are traceable to the Naticnal Institute of Standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical bglgnce. ST Report No. MMAP 232.89/2§2491.

. Analyst: Approved: 4£. {{ W

M.S. Calhoun J.T. Marrin

The obly liability of this company for gas vhich falls to comply with this analysis shall be replacemssi or readalysis thersof by the

coapabY withoot extra cost.
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS




14154 N. CASA GRANDE HWY
RILLITO, AL 85654

CUSTOMER ORDER NUMBER) WA-275

PAGE 1

CICICHCICICICICILIC P L IC DI PP DL I I I D I D 3 I D I DL Dl 2L B I P L P LI E DL I L PP EICICICICD

CYLINDBR X0.: CC&7245

OOMPONENT CONCENTRATION(v/v)
Mathane 49.9 + 2.5 ppm
gero Alr Balance

CYLINDER NO.: ©CC1 2212

COMPONENT CONCENTRATION(v/v)
Msthane 96.4 + 4.3 ppm
Zaero Alr Balance

CYLINDER NO.1 ©QC7 3043

COMPONBNY CONCENTRATION(vV/v)
oxygen 13.65 + 2.68 %
Carbon Dicxide B.63 + 2,43 ¢
Nitrogen Balance

Ppm = umcle/mole % = mola-y

CYLINDER NO.t

COMPONENT CONCENTRATION(v/v)

- -

- ——

Analyet: % E é Approved: W{W

B.Z. Gross

r J.T. Marrin

The oaly 1iablility of thir compeny for gms which fLelle £ caiply with this asalysis shall be replscwment or reasalysis tharsof by the

OoNpAlY Vithoot ewtrd ocost,

STANDARL CALIBRAVION GAGL S IN ALUMINUM ¢ vLINDERS

sewENDsEx




APPENDIX G

PROCESS DATA
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