
AP42 Section: 11.1 

Reference Number: 46 

Title: Report Of Air Pollution Source Testing For 
Selected Air Toxics At Industrial Asphalt, Wilmington, California, 

Engineering-Science, Inc., Itwindale, CA, 

August 5,1992. 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



. .  . . .  . 

REPORT OF AIR POLLUTION SOURCE TESTING FOR 
SELECTED AIR TOXICS AT INDUSTRIAL ASPHALT) 

WILMINGTON, CALIFORNIA 

Conducted On: 

April 30 - May 4, 1992 

Submitted To: 

INDUSTRIAL ASPHALT 
3200 San Fernando Road 

Los Angeles, California 90065 

And 

NATIONAL ASPHALT PAVEMENT ASSOCIATION 
5 100 Forbes Boulevard 

NAPA Building 
Lanham, Maryland 20706-4413 

Submitted On: 

August 5, 1992 

Submitted By: 

ENGINEERING-SCIENCE. INC. 
6060 N. Invindale Ave, Skte J 

P.O. Box 2007 
Invindale, California 91706 

I 



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

WILMINGTON, CALIFORNIA 

TABLE OF CONTENTS -. 
Page 

SECTION 1 INTRODUCTION 
General Information 
Testing Schedule 

1-1: 
1-2. 

SECTION 2 PROCESS DESCRIPTION A N D  EMISSION SOURCE INFORMATION 
Process Description 2-1 
Emission Source Description 2-1 
Figure 2.1-1: Sampling Port Locations 2-2 

SECTION 3 METHODOLOGY 
Introduction 
Test Methods 

Location and'Number of Traverse Points 
Velocity and Temperature Traverse ' .  

Stack Gas Molecular Weight Determination 
Moisture Content 
Particulate Matter 
Condensible PM 

Formaldehyde Sampling 
Methane, Benzene, Toluene, Ethylbenzene, and Xylene 

Sample Conditioning and Delivery System 
Total Gaseous Organic Concentration 
Figure 3.2-1: Schematic of CEM Set-up 
Sulfur Dioxide 
Nitrogen Oxides ; 
Carbon Monoxide 
Carbon Dioxide 
Oxygen 

Polycyclic Aromatic Hydrocarbons . : . i . .  .. .. 

Continuous Emissions Monitoring 

SECTION 4 QUALITY ASSURANCE 
Introduction 
Field Sampling Quality Assurance 
CEM Quality Assurance 
Laboratory Quality Assurance 
Sample Custody 

3- 1. 
3 ~ 1  
3-1  
3-1 
3-2 
3-2 
3-2 
3-4 
3-5 
3-7 
3-7 
3-8 
3-8 
3-8 
3-9 
3-10 
3-10 
3-11 
3-11 
3-1 1 

4-1 
4-1 
4--2 
4=3 
4-3 



'0 SECTIONS RESULTS 
Introduction 

Table 1: 
Table 2: 
Table 3: 
Table 4: 
Table 5:  
Table 6: 
Table 7: 
Table 8: 
Table 9: 
Table 10: 
Table 11: 
Table 12: 

Table 13: 

5-1 
Summary of EPA 5 ,  Particulate Matter 
Summary of EPA 202, Particulate Matter and Condensibles 
Summary of CARB 429, PAH (Actual Excess Air, mg/dscm) 
Summary of CARB 429, PAH (100% Excess Air, mgldscm) 
Summary of CARB 429, PAH (Actual Excess Air, ppm, vlv) 
Summary of CARB 429, PAH (100% Excess Air, ppm, v/v) 
Summary of CARB 429, PAH (Actual Excess Air, lb/hr) 
Summary of CARB 429, PAH (100% Excess Air, lb/hr) 
Summary of EPA 001 1, Formaldehyde 
Summary of EPA 18, Methane, BTEX (Actual Excess Air) 
Summary of EPA 18, Methane, BTEX (100% Excess Air) 
Summary of EPA 25A(THC), 6C(S@), 7E(NOx), lO(CO), and 
(Actual Excess Air) 
Summary of EPA 25A(THC), 6C(SO2), 7E(NOx), lO(CO), and 
(100% Excess Air) 



LIST OF APPENDICES 

APPENDIX A EPA METHOD 5 
Particulate Matter 

Particulate Matter and condensibles 

MODIFIED CARB METHOD 429 
Polycyclic Aromatic Hydrocarbons 
& Cresols 

APPENDIX B EPA METHOD 202 

APPENDIX C 

APPENDIX D EPA METHOD 18 
Methane & BTEX 

APPENDIX E EPA METHOD 0011 
Formaldehyde 

CEM DATA REDUCTION, STRIP 
CHARTS, AND QUALITY ASSURANCE 
Total Hydrocarbons 
Oxygen, Carbon Dioxide 
Sulfur Dioxide 
Nitrogen Oxides 
Carbon Monoxide 

APPENDIX G PROCESS DATA 

APPENDIX F 



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

WILMINGTON, CALIFORNIA 

SOURCE TEST INFORMATION 

SOURCE OWNER: 

CONTACT: 

CLIENT: 

CONTACT: 

TEST SITE: 

CONTACT: 

SOURCE DESCRIPTION: 

REFERENCE: 

SOURCE TEST CONTRACTOR: 

CONTACTS: 

TESTING DATES: 

Industrial Asphalt 
3200 San Fernando Road 
Los Angeles, California 90065 

Mr. Dwight Beavers 
818-781-6080 

National Asphalt Pavement Association 
NAPA Building 5100 Forbes Blvd. 
Lanham, Maryland 20706 

Mr. Tom Brumagin 
301-731-4748 

Industrial Asphalt 
Wilmington, California 

Mr. Terry Prentice 
213-834-2655 

Baghouse Stack 
Batch Asphalt Processing 

Air Toxics "Hot Spots" 
Information & Assessment Act, AB 2588 

Engineering-Science, Inc. 
6060 N. Invindale Ave, Suite J 
Invindale, California 91706 

Mr. Dennis Becvar 
Mr. Rollie Rosario 
8 18-969-5758 

April 30, May 1, May 4, 1992 



SECTION 1 

INTRODUCTION 



a 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 
Invindale, 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 
(IA) 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 
111 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 ( S 0 2 ) ,  nitrogen 
oxides (NO2), carbon monoxide (CO), oxygen (02), and carbon dioxide (CO2). 

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 

May 1, 1992 

Run 2 PM 
R u n  2 Condensible PM 
R u n  2 PAH & Cresols 

R u n  4-6 Methane, BTEX 
R u n  2 CEM - Hydrocarbons 
Run 2 CEM - (SO219 (N021, (CO), (021, (C02) 

Run 2-3 HCHO 

May4, 1992 

R u n  3 PM 
R u n  3 Condensible PM 
R u n  3 PAH & Cresols 
R u n  7-9 Methane, BTEX 
Run 3 CEM - TGO 
Run 3 CEM - (SOZ), (N02), (CO), (021, (C021 
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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 small 1/2" 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 0 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. 

Velocitv and TemDerature Traverse (EPA METHOD 21 

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 Weieht Determination (EPA Method 3 A l  

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 O 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. 

e 
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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. 

0 

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 k25"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. 

0 
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 112 inch ID glass tube extending about 112 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. 

e 

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 50.001 % 

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 k2"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 50 ml 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 ml of 
water. Concentrated ",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. 

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

PAH and cresol samples were collected 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 O F .  The 
condenser is designed to provide sufficient cooling of the sample gas to maintain a gas exit 
temperature of no more than 68 OF. 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 (HRGUHRMS). 

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 
Acenaph thylene 
Anthracene 
Benz-a- Anthracene 
Dibenzo-a, h-Anthracene 
Chrysene 
Fluoranthene 
Benzo-b-Fluoranthene 
2-Methylphenol 
4-Methylphenol 

Benzo-k-Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 
Benzo-a-Pyrene 
Indeno- 1,2,3-cd-Pyrene 
Benzo-ghi-Perylene 
3-Methylphenol 
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Formaldehvde Sampline (EPA Method 001 1) 

The formaldehyde emission rate was determined using the procedures delineated in 
EPA Method 001 1, "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 001 1. 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. Ethvlbenzene 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 118" 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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e 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. 

Samule Conditioning and Deliverv Svstem 

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, Model 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 Hvdrocarbons 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: 

e 
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FIGURE 3.2-1 

CONTINUOUS EA'IISSIONS ANALYZER SAMFLING EQUIFh4ENT 
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Zero Drift 
Span Drift 
Sample Bias Check 
Response Time 5 2  minutes 

5 2 %  of full scale 
I 2 % of full scale 
5 5 %  of span gas value 

Sulfur Dioxide. SO2 (EPA Method 6C1 - 

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 
Span Drift 
Sample Bias Check 
Response Time 
Sample Residence Time 

5 2 %  of full scale 
I 2 % of full scale 
5 5 %  of span gas value 
5 2  minutes 
5 2  minutes 

Nitrogen Oxides. NO2 - (EPA Method 7E1 

Nitrogen oxides concentrations were measured using a Teco, Model 10 S 
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 
Span Drift 
Sample Bias Check 
Response Time 1 2  minutes 
Sample Residence Time 1 2  minutes 

5 2 %  of full  scale 
1 2 %  of full scale 
5 5 % of span gas value 

NO, to NO Conversion 2 9 5 %  
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Carbon Monoxide. CO (EPA Method IQ) 

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 
Span Drift 
Sample Bias Check 
Response Time - < 2  minutes 
Sample Residence Time < 2  minutes 

- < 2 %  of full scale 
- < 2 %  of full scale 
- < 5 % of span gas value 

Carbon Dioxide. C02 (EPA Method 3A1 - 

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 ful l  scale used for all test runs was 20%. Standards maintained regarding 
instrument operation were: 

Zero Drift 
Span Drift 
Sample Bias Check 
Response Time 5 2  minutes 
Sample Residence Time < 2  minutes 

5 2 %  of full scale 
5 2 %  of full scale 
5 5 % of span gas value 

Oxvpen. 0 2  (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 
Span Drift 
Response Time 1 2  minutes 
Sample Residence Time < 2  minutes 

1 2 %  of full scale 
1 2 % of full scale 
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SECTION 4 
QUALITY ASSURANCE 

Introduction 

a 

a 

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 111, U. S. EPA-60014-77- 
027b, were followed. 

Engineering-Science, Inc., corporate QC/QA commitment is total. A corporate 
QUQA officer oversaw the testing program in terms of QUQA 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 i n  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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e 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 
L. 

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, CO2, 
NO2, and O2 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 k5 percent l imit  for all parameters. Analyzer calibration errors were 
all below the k2 percent limit for all species sampled. Both zero drift and calibration drift 
for all species sampled were below the k3 percent limit. 
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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 17OoF, with a relative humidity of 
<50%. All samples were conditioned and desiccated before weighing. A constant weight 
is defined as k0.5 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, lrwindale, 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 component 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. 

4-3 



2. Sample train issued to test team and master log filled out. Sample I.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 Invindale 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 5 symbol. 

e 

e 
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e 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 #Y Run #3 Average 

At Actual Excess Air, (%) 

Excess Air, (%) 181.8 193.9 201.9 192.5 
grldscf 0.0074 0.0044 0.0048 0.0055 
mgldscm 16.92 10.07 10.98 12.66 
lblhr 1 .oo 0.58 0.68 0.75 

At 100% Excess Air 
grldscf 0.0135 0.0085 0.0097 0.0106 
mgldscm 30.76 19.53 22.17 24.15 
Iblhr 1.82 1.12 1.37 1.44 

e 



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, (%) 181.8 193.9 201.9 192.5 
grldscf 0.0018 0.0005 0.0064 0.0029 
mgldscrn 4.12 1.14 14.64 6.63 
lblhr 0.25 0.07 0.85 0.39 a 

At 100 % Excess Air 
grldscf 0.0033 0.0010 0.0129 0.0057 
rng/dscrn 7.49 2.21 29.56 13.09 
lblhr 0.45 0.14 1.72 0.77 



TABLE 3 

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

CONCENTRATIONS (mgldscm) 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) (mgldscm) 

Excess Air, (%) 

Naphthalene 
Acenaphthene 
Acenaphthalene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo-a- Anthracene 
Chrysene 
Benzo-b-Fluoranthene 
Benzo-k-Fluoranthene 
Benzo-a-Pyrene 
Indeno-123-cd-Pyrene 
Dibenzo-ah- Anthracene 
Benzo-ghi-Perylene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 

181.8 181.8 201.9 

2.19~10-1 
5 . 2 2 ~  10-3 
5 . 2 2 ~  10-3 
1.02x10-2 
1 . 3 6 ~  10-2 
1 . 3 0 ~  10-3 
3.13x10-4 
2.17~10-4 
1 . 1 5 ~  10-5 
2 . 4 5 ~  10-5 
7 . 3 0 ~  
2 . 8 7 ~  10-6 

< 2.6 1 x 10-6 
3 . 3 9 ~  10-6 
2 . 6 1 ~  10-6 

< 2.6 1 x 10-6 
< 5.8 lx 
< 5.8 lx 10-3 
< 5.8 1 x 

1 . 6 6 ~  10-1 
5.53~10-3 
4 .98~10.~  
1.08x10-2 
1 . 6 9 ~  10-2 
1 . 6 0 ~  10-3 
4 . 9 8 ~  
3 . 6 0 ~  
9.4 1 x 10-6 
2 . 3 5 ~  1 0-5 
5.8 lx 

< 2 . 7 7 ~  1 0-6 
< 2 . 7 7 ~  
< 2 . 7 7 ~  10-6 
< 2 . 7 7 ~  10-6 
< 2 . 7 7 ~  
< 6 . 1 6 ~  10-3 
< 6 . 1 6 ~  10-3 
< 6 . 1 6 ~  10-3 

5.28~10-1 
1.22xlO-2 
5.01 x 10-3 
2.14~10-2 
3 . 0 6 ~  10-2 
3 . 0 6 ~  10-3 
3 . 3 4 ~  
2.64x10-4 
8 . 9 0 ~  10-6 
1.95~10-5 
5 . 8 4 ~  10-6 

<2.78~10-6 
<2.78~10-6 
<2.78x10-6 
< 2 . 7 8 ~  10-6 
<2.78~10-6 
<6.24x10-2 
<6.24x10-2 
< 6 . 2 4 ~  10-2 

188.5 

3 . 0 5 ~  10-1 
7 . 6 6 ~  10-3 
5 . 0 7 ~  10-3 
1.4 l x  10-2 
2 . 0 3 ~  1 0-2 
1 . 9 9 ~  10-3 
3 . 8 2 ~ 1 0 . ~  
2 . 8 0 ~  10-4 
9 . 9 3 ~  10-6 
2 . 2 5 ~  10-5 
6 . 3 2 ~  10-6 

< 2.81 x 10-6 
< 2 . 7 2 ~  10-6 
<2.98x10-6 
< 2 . 7 2 ~  10-6 
<2.72x10-6 
< 2 . 4 8 ~  10-2 
<2.48x10-2 
<2.48x10-2 



TABLE 4 

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

CONCENTRATIONS (mgldscm) AT 100% EXCESS AIR 

ROTARY DRYER BAGHOUSE STACK 

a 

INDUSTRIAL ASPHALT 
W ilmington, California 

April 30, May 1 & 4 1992 

Parameter Run 1 Run 2 Run 3 Average 
(mg/dscm) (mg/dscm) (mgldscm) (mg/dscm) 

Naphthalene 3.98~10-1 3.02~10-1 1.07xlO-O 5 . 9 0 ~  10-1 
Acenaph thene 9 . 4 9 ~  10-3 1 .O 1 x 10-2 2.46~10-2 1.47~1132 
Acenaphthalene 9 . 4 9 ~  10-3 9 . 0 5 ~  10-3 1.0 1 x 10-2 9.55~103 
Fluorene 1 . 8 5 ~  10-2 1 . 9 6 ~  10-2 4 . 3 2 ~  10-2 2.7 1 x 1 W 
Phenanthrene 2.47~10'  3.07~10-2 6 . 1 8 ~ 1 0 . ~  3.9 1 x 10-2 
Anthracene 2 . 3 6 ~  10-3 2.9 1 x IO-' 6 . 1 8 ~  10-3 3 . 8 2 ~  1 W 
Fluoranthene 5 . 6 9 ~  10-4 9 . 0 5 ~  6 . 7 4 ~  1 0-4 7.16~10.~  
Pyrene 3.95~10-4 6 .54~10 .~  5 . 3 3 ~ 1 0 ~  5.27x10-4 
Benzo-a-Anthracene 2 . 0 9 ~  10-5 1.7 1 x10-5 1.80x10-5 1 . 8 7 ~  1W 
Chrysene 4 . 4 5 ~  10-5 4 . 2 7 ~  10-5 3 . 9 4 ~  10-5 4.22~10-5 
Benzo-b-Fluoranthene 1.33~10-5 1.06~10-5 1.18x10-~ 1.19~10-5 
Benzo-k-Fluoran thene 5 . 2 2 ~  10-6 < 5 . 0 4 ~  10-6 < 5.6 1 x 10-6 < 5 . 2 9 ~  10" 
Benzo-a-P yrene < 4 . 7 4 ~  10-6 < 5 . 0 4 ~  10-6 < 5.61 x <5.13x10-6 
Indeno-123-cd-Pyrene 6 . 1 6 ~  10-6 < 5 .04~10 .~  < 5 . 6 1 ~ 1 0 . ~  < 5 . 6 0 ~  10-6 
Dibenzo-ah- Anthracene 4 . 7 4 ~  10-6 < 5 . 0 4 ~  < 5.6 lx 10-6 <5.13x10-6 
Benzo-ghi-Perylene < 4 . 7 4 ~  104 < 5 . 0 4 ~  10-6 < 5.6 lx <5.13x10-6 
2-Methylphenol < 1.06~10-2 < 1.12~10-2 < 1.26~10-1 < 4.93x1W2 
3-Methylphenol < 1.06~10-2 < 1.12~10-2 < 1.26~10-' < 4 . 9 3 ~  
4-Methylphenol < 1.06~10-2 < 1.12~10-2 < 1.26~10-1 <4.93x10-2 

0 



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 

a 

Parameter Run 1 Run 2 Run 3 Average 
(ppm v/v) ( P P ~  v/v) (ppm v/v) (PPm v/v) 

Excess Air, (%) 181.8 181.8 201.9 188.5 

Naphthalene 
Acenaphthene 
Acenaphthalene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoran thene 
Pyrene 
Benzo-a- Anthracene 
Chrysene 
Benzo-b-Fluoranthene 
Benzo-k-Fluoranthene 
Benzo-a-Pyrene 
Indeno- 123-cd-Pyrene 
Dibenzo-ah- Anthracene 
Benzo-ghi-Perylene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 

4.12x10-2 
8.15~10-4 
8.26~104 
1.47~103 
1.83x 1 0 3  
1.76~10.~  
3 . 7 3 ~  10-5 
2.5 8x 10-5 
1.2 lx 10-6 
2.59~10-6 
6 . 9 7 ~  1 0 7  

2 . 7 4 ~  10-7 
< 2 . 4 9 ~  10-7 

2 . 9 6 ~  l o 7  
2 . 2 6 ~  10-7 

< 2 . 2 7 ~  10-7 
< 5.8 1 x 1 0 3  

< 5.8 1 x 10-3 
< 5.81~103 

3.12~10-2 
8 . 6 4 ~  10-4 
7.88~10-4 
1 . 5 6 ~  104 
2.28~10-3 
2.17~10-4 
5.93~10-5 
4.28~10-5 
9 . 9 2 ~  10-7 
2.48~10-6 
5.55~10-7 

< 2 . 6 4 ~  10-7 
<2.64x10-7 
< 2.4 1 x 10-7 
<2.39x10-7 
< 2.4 1 x 10-7 
< 6 . 1 6 ~  10-3 
<6.16x10-3 
<6.16x10-3 

9 . 9 3 ~  10-2 

1.91~10-3 
7 . 9 2 ~  lo4 
3.10~10-3 
4. I 4~ 10-3 
4.14~10-4 
3.98~105 
3.15~105 
9 . 3 9 ~ 1 0 ~  
2 . 0 5 ~  1 0 6  

5 . 5 8 ~  10-7 
< 2 . 6 6 ~  1 0 7  

< 2.66~10-7 
< 2 . 4 2 ~  
< 2.4 I x 10-7 
<2.42xl0-7 
< 6 . 2 4 ~ 1 0 - ~  
< 6.24~10-2 
<6.24xlO-* 

5 . 7 2 ~  10-2 
1 . 2 0 ~  10-3 
8 . 0 2 ~  10-4 
2 . 0 5 ~  1 0-3 
2 . 7 5 ~  10-3 
2 . 6 9 ~  10-4 
4.54~10-5 
3 .34~10 .~  
1 . 0 5 ~  10-6 
2.37~10-6 
6 . 0 3 ~  1 e7 

< 2 . 6 8 ~  10-7 
<2.68x10-7 
<2.60x10-7 
< 2 . 3 5 ~ 1 0 - ~  
< 2 . 3 7 ~  10-7 
<2.48x10-2 
<2.48x10-2 
< 2 . 4 8 ~  10-2 



TABLE 6 

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

CONCENTRATIONS (ppm vlv) AT 100% EXCESS AIR 

ROTARY DRYER BAGHOUSE STACK 

INDUSTRIAL ASPHALT 
Wilmington, California 

April 30, May 1 & 4 1992 

Naphthalene 
Acenaphthene 
Acenaphthalene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo-a- An thracene 
Chrysene 
Benzo-b-Fluoranthene 
Benzo-k-Fluoranthene 
Benzo-a-Pyrene 
Indeno- 123-cd-Pyrene 
Dibenzo-ah- Anthracene 
Benzo-ghi-Perylene 
2-Methylphenol 
3-Methylphenol 
4-methyl phenol 

7 . 4 9 ~  
1 .48~10.~  
1 . 5 0 ~ 1 0 ~  
2 . 6 7 ~  10-3 
3 . 3 3 ~  10-3 
3 . 2 0 ~  
6 . 7 8 ~  
4 . 6 9 ~  10-5 
2.20x 10-6 
4 . 7 0 ~ 1 0 ~  
1.27~10-6 
4.98x1e7 

< 4 . 5 2 ~ 1 0 - ~  
-. 5 .38~10-~  

< 4 . 1 3 ~  1k7 
< 1.06~10-2 
< 1.06~10-2 
< 1.06x10-? 

4.1 1x10-7 

5 . 6 7 ~  
1 . 5 7 ~  
1 . 4 3 ~  10-3 
2 . 8 4 ~  10-3 
4.15~10-3 
3.95~10-4 
1.08x10-4 
7.78~10-5 
1.8OxlO-6 
4.5 1 x 10-6 
1 .o 1 x 10-6 

< 4 . 8 0 ~  
< 4 . 8 0 ~  1 0-7 
< 4 . 3 8 ~ 1 0 - ~  
< 4 . 3 5 ~  
<4.38x10-7 
< 1.12x10-2 
< 1.12xlO-2 
<1.12x10-2 

2 .oox 10-1 
3.86~10-3 
1 . 6 0 ~  10-3 
6.26~10-3 
8 . 3 6 ~  10-3 
8.36x10-4 
8 . 0 4 ~  10-5 
6 . 3 6 ~  10-5 
1.90~10-6 
4.14~10-6 
1 . 1 3x 

< 5 . 3 7 ~  
< 5 . 3 7 ~  10-7 
< 4 . 8 9 ~  10-7 
< 4 . 8 7 ~  
< 4 . 8 9 ~  le7 
< 1.26~10-I 
< 1.26~10-I 
< 1 .26~10-~  

1. 11x10-' 
2 . 3 0 ~  10-3 
1.5 1 x 10-3 
3 . 9 2 ~  10-3 
5 .28~10 .~  
5.17~10-4 
8.54~10-5 

6 . 2 8 ~  
1.97~10-6 
4.45x10-6 
1 . 1 4 ~  

< 5 . 0 5 ~  10-7 
< 4 . 9 0 ~  10-7 
< 4 . 8 8 ~ 1 0 - ~  
<4.44x1e7 
< 4.47~10-7 
<4.93x10-2 
<4.93x10-2 
< 4.93x 10-2 



TABLE I 

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

MASS EMISSION RATES (Ib/hr) AT ACTUAL EXCESS AIR, (70) 

ROTARY DRYER BAGHOUSE STACK 

INDUSTRIAL ASPHALT 
Wilmington, California 

April 30, May 1 & 4, 1992 

Parameter Run 1 Run 2 Run 3 Average 
(Ib/hr) . (lblhr) (Ib/hr) (lb/hr) 

Excess Air, (%) 
Naphthalene 
Acenaphthene 
Acenaph thalene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo-a- An thracene 
Chrysene 
Benzo-b-Fluoranthene 
Benzo-k-Fluoranthene 
Benzo-a-Pyrene 
Indeno- 123-cd-Pyrene 
Dibenzo-ah- Anthracene 
Benzo-g hi-Perylene 
2-methyl phenol 
3-Methylphenol 
4-Methylphenol 

181.8 
I .40x10-2 
3 . 3 3 ~  10-4 
3 . 3 3 ~ 1 0 ~  
6.49~10" 
8 . 6 5 ~  
8.3 1 x 10.' 
2 . 0 0 ~  10-5 
1.38~10-5 
7 . 3 2 ~  
1 . 5 6 ~  
4 . 6 6 ~  
1 . 8 3 ~  

< 1 . 6 6 ~ 1 0 . ~  
2.16~10-7 
I .  66x 10-7 

< 1.66~113~ 
< 1.66~10-3 
< 1.66~10-3 
< 1.66~103 

181.8 
9 . 9 2 ~  10-3 
3.3 1 x 

2 . 9 7 ~ 1 0 . ~  
6 .45~10 .~  
1 .o 1 x 10-3 
9 . 5 9 ~  10-5 
2 . 9 7 ~  
2 .15~10-~  
5 . 6 2 ~  
1.40~10-6 
3 . 4 7 ~  10-7 

< 1.65~10.~  
< 1.65~10.~  
< 1.65~10.~  
< 1 .65~10 .~  
< 1 . 6 5 ~ 1 0 - ~  
< 1.66~10-3 
< 1.66~10-3 
< 1.66~10-3 

201.9 
3 .18~10-~  
7 . 3 7 ~  10-4 
3 . 0 2 ~  1 O4 
1.29~10-3 
1 . 8 4 ~  10-3 

1.84~104 
2.0 1x10-5 
1.59~10-5 
5 . 3 6 ~  10-7 

1 . 1 7 ~ 1 0 - ~  
3.52x1(17 

< 1.68~10.~  
< 1 .68~10 .~  
< 1.68~10-7 
< 1.68x1e7 
< 1.68~10-7 
< 1.69~10-~  
< 1 . 6 9 ~ 1 0 - ~  
< 1.69~10-2 

188.5 
1 . 8 6 ~  10-2 
4.67x10-4 
3 . 1 1 ~ 1 0 - ~  
8 . 6 1 ~  104 
1 . 2 4 ~  
1.21x10-4 
2 . 3 3 ~  10-5 
1.7 Ix 10-5 
6.lOxlO-7 
1.38~10-6 
3 . 8 8 ~  l e 7  

< 1 . 7 2 ~ 1 0 - ~  
< 1.66~10-7 
< 1.83x1(I7 
< 1 . 6 6 ~  10-7 
< 1.66~10-7 
< 6.74~10-3 
< 6 .74~10 .~  
< 6 . 7 4 ~  lo-* 



TABLE 8 

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

EMISSION RATES (Iblhr) AT 100 % EXCESS AIR 

ROTARY DRYER BAGHOUSE STACK 

INDUSTRIAL ASPHALT 
Wilmington, California 

April 30, May 1 & 4, 1992 

e 

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

Naphthalene 
Acenaphthene 
Acenaph thalene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo-a- An thracene 
Chrysene 
Benzo-b-Fluoranthene 
Benzo-k-Fluoranthene 
Benzo-a-Pyrene 
Indeno- 123-cd-Pyrene 
Dibenzo-ah- Anthracene 
Benzo-ghi-Perylene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 

2.55~10-2 
6.05~10-4 
6.05~10-4 
1.18x 1 0 3  

1.57~10-3 
1.5 I x 104 
3 . 6 4 ~  10-5 
2.5 I x 10-5 
1 . 3 3 ~  10-6 
2 . 8 4 ~  106 
8 . 4 7 ~  1 C7 
3 . 3 3 ~  IC7 

< 3 .02~10-~  
3 .93~10 .~  
3.02x10-’ 

< 3 . 0 2 ~  1 0-7 
< 3 . 0 2 ~  10-3 
< 3.02~10-3 
C 3 . 0 2 ~  10-3 

1.8Ox 10-2 

6.02~10-4 
5 . 4 0 ~  
1 . 1 7 ~  10-3 
1 . 8 4 ~  10-3 
1.74~10-4 
5 . 4 0 ~  10-5 
3.9 Ix 
1.02x 10-6 
2 . 5 4 ~  10-6 

6.3 1 x 10-7 
<3.0Ox1O7 
< 3 . 0 0 ~ 1 0 ~  
< 3 . 0 0 ~  
< 3 .OOx 
< 3 . 0 0 ~  l o 7  
< 3 . 0 2 ~  10-3 
<3.02x103 
C 3 . 0 2 ~  10-3 

6.42~10-2 
1 . 4 9 ~  10-3 
6. IOxIO-4 
2.60~10-3 
3.7 1 x 10-3 
3.7 1 x 10-4 
4 . 0 6 ~  10-5 
3.2 I x 10-5 
1.08x10-6 
2 . 3 6 ~  10-6 
7. I 1x10-7 

< 3.39~10-7 
<3.39xl0-7 
< 3 . 3 9 ~  10-7 
< 3 . 3 9 ~  
<3.39x107 
< 3.4 I x 10-2 
< 3.4 1 x 10-2 
< 3.4 1 x 10-2 

3 .59x 10-2 
8.99~104 
5 . 8 5 ~  10-4 
1.65~10-3 
2.37~10-3 
2.32x10-4 
4 . 3 8 ~  10-5 

3.2 1 x IO-’ 
1.14~10-6 
2.58~10-6 
7.30~10-7 

<3.24x1e7 
<3.14x10-7 
< 3 . 4 4 ~ 1 0 - ~  
<3.14x10-7 
C 3 . 1 4 ~ 1 0 - ~  
< 1.34~10-2 
< 1.34~10.2 
< 1.34~10-2 

e 



TABLE 9 

SUMMARY OF EPA 0011 
FORMALDEHYDE 

a 
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 
mg/dscm 0.399 
ppm vtv 0.320 
lblhr 0.026 

At 100% Excess Air 

mgldscm 0.725 
ppm v/v 0.582 
Iblhr 0.047 

180.6 180.6 181.0 
1.627 1.191 1.072 
1.30 1.28 0.967 

0.089 0.103 0.073 

2.938 2.151 1.938 
2.348 2.312 1.747 
0.161 0.186 0.131 

e 



TABLE 10 

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

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

ROTARY DRYER BAGHOUSE STACK 

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

Parameter Run 1 Run 2 Run 3 Average 

Excess Air, (%) 

Methane 
mg/dscm 
ppm v/v 
Ib/hr 

Benzene 
mgldscm 
ppm v/v 
Iblhr 

Toluene 
mgldscm 
ppm v/v 
Ib/hr 

Ethylbenzene 
mgtdscm 
ppm v/v 
lb/hr 

Xylene 
mgldscm 
ppm v/v e Ib/hr 

212.1 

<0.330 
< O S 0 0  
<0.020 

0. I90 
0.060 
0.012 

0.280 
0.073 
0.002 

0. I80 
0.041 
0.001 

0.480 
0.111 
0.029 

189.5 

2.790 
4.200 
0.170 

4.500 
1.400 
0.274 

15.000 
4.000 
0.924 

8.100 
1.900 
0.506 

15.400 
3.500 
0.93 1 

200.0 

6.120 
9.200 
0.370 

0.640 
0.200 
0.039 

0.600 
0.160 
0.037 

0.280 
0.065 
0.017 

0.730 
0.164 
0.042 

200.5 

3.080 
<4.630 
<O. 190 

1.777 
0.553 
0.108 

5.290 
1.410 
0.321 

2.850 
0.669 
0.175 

5.540 
1.258 
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 
mgldscm 
ppm vlv 
Iblhr 

Benzene 
mgldscm 
ppm vlv 
Iblhr 

mgldscm 
ppm vlv 
Iblhr 

mgldscm 
ppm vlv 
Iblhr 

mgldscm 
ppm vlv 
Iblhr 

Toluene 

Ethylbenzene 

Xylene 

<0.699 
< 1.061 
< 0.042 

0.403 
0.127 
0.025 

0.594 
0.155 
0.004 

0.382 
0.087 
0.002 

1.018 
0.235 
0.062 

5.287 
7.957 
0.320 

8.525 
' 2.653 

0.519 

28.418 
7.578 
1.75 1 

15.350 
3.601 
0.959 

29.183 
6.633 
1.764 

12.240 
18.400 
0.738 

1.280 
0.400 
0.078 

1.200 
0.320 
0.074 

0.560 
0.130 
0.034 

1.460 
0.328 
0.084 

< 6.075 
C9.139 
< 0.367 

3.403 
1.060 
0.207 

10.071 
2.684 
0.609 

5.431 
1.273 
0.332 

10.554 
2.399 
0.637 



TABLE 12 

SUMMARY OF EPA METHODS 25A, 6C, 7E, AND 10 
HYDROCARBONS, SULFUR DIOXIDE, NITROGEN OXIDES, CARBON DIOXIDE 

CONCENTRATIONS & MASS EMISSION RATES 
AT ACTUAL EXCESS AIR, (7%) 

ROTARY DRYER BAGHOUSE STACK 

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

:I* 

Parameter April 30 May 1 May 4 Average 

Excess Air, (%) 181.8 193.9 201.9 192.5 

THC 32.42 ir\C 

*t,*q run 'L\ibr 
1 3  o" 60. 2" ",&. n. 

\ d Q C  ( $I,O' a b  
21.63 NA NA 21.63 

NA NA 32.42 
mgldscm I' 
ppm v/v G . 4 9  
lblhr 1 ..34 NA NA 1.34 

s o 2  
mgldscrn 
pprn vlv 
lblhr 

NO2 
mgldscm 
pprn vlv 
lblhr 

co 
mgldscm 
ppm vlv 
lblhr 

23.44 
8.81 
1.45 

54.68 
28.59 

3.39 

140.18 
120.40 

8.68 

37.36 
E 0 4  - 10 -4-4 

2.26 

118.76 
102.01 

7.18 

9.00 
3.38 
0.56 

46.23 
24.17 
2.88 

95.75 
82.24 
5.96 

23.23 
8.74 
1.42 

48.33 
25.27 
2.98 

118.23 
101.55 

7.27 

Note: NA, not available 



TABLE 13 

SUMMARY OF EPA METHODS 25A, 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 1 May 4 Average 

THC 
mgldscm 
ppm vlv 
Iblhr 

s o 2  
mgldscm 
ppm vlv 
Iblhr 

NO2 
mgldscm 
ppm vtv 
Iblhr 

mgldscm 
ppm vlv 
Iblhr 

co 

39.33 
58.93 
2.44 

42.61 
16.02 
2.64 

99.41 
51.98 
6.16 

254.85 
218.89 

15.78 

NA 
NA 
NA 

72.44 
25.52 
4.38 

85.49 
4 1.90 
5.16 

230.28 
185.45 
13.92 

NA 
NA 
NA 

18. I7 
6.14 
1.13 

93.34 
43.94 

5.82 

193.32 
149.50 
12.03 

39.33 
58.93 
2.44 

44.41 
15.89 
2.72 

92.75 
45.94 
5.71 

226.15 
184.61 

13.91 

Note: NA, not available 



a 

APPENDIX A 

EPA METHOD 5 
PARTICULATE MATTER 



FIELD DATA SUMMARY 

NAPA 30-Apr-92 
KILN BAGHOUSE STACK 

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

VIC. Volume of water vapor condensed in impingers and 
silica gel 

Vm. Dry gas volume as measured by dry gas 
meter (dc9 

y. Dry gas meter calibration factor (dimensionless) 

Pb. Barometric Pressure at sampling site (in. Hg) 

Ps, Absolute stack gas pressure (in. Hg.) 

dH. Average pressure differential across the 
orifice meter (in. H20) 

Tm. Meter temperature (dR) 

Vm(sld), Dry gas volume as measured by dry 
gas meter, corrected to standard conditions (dscf) 

Bws. Water vapor in the gas stream, proportion by 
volume (dimensionless) 

%C02. Percent carbon dioxide by volume (dry basis) 

%02, Percent oxygen by volume (dry basis) 

Md. Dry molecular weight of stack gas (Ib/lb-mole) 

Ms,.Wet molecular weight of stack gas (Ib/lb-mole) 

Cp. Pilot tube coefficient (dimensionless) 

Sq.Rl. dP, Average square root of velocity pressure 
of stack gas (in. of H20) 

Ts. Slack temperature (dR) 

As. Cross-sectional area of Stack (W) 

Os(std). Dry volumetric stack gas flow rate, standard 
conditions (dscfm) 

An, Cross-sectional area of nozzle (W) 

0, Total sampling time (min) 

I, lsokinetic sample rate (percent) 

352.1 206.4 82.4 

55.029 35.877 42.402 

1.003 1.003 1.003 

29.83 29.83 29.86 

29.79 29.79 29.82 

1 .80 1.66 1.52 

548.00 545.00 549.00 

53.255 34.900 40.973 

0.238 0.218 0.087 

3.80 3.60 4.70 

14.00 14.30 14.30 

29.17 29.15 29.32 

26.51 26.72 28.34 

0.84 0.84 0.84 

1.1140 1.0600 1.0170 

674 659 671 

5.940 5.940 5.940 

15,661 15,399 16,613 

2.64E-04 2.23E-04 2.23E-04 

72.0 60.0 72.0 

106.24 100.79 91.41 



a 
ANALYTICAL SUMMARY 

EPA METHOD 5/8 

NAPA 
KILN BAGHOUSE STACK 

30-Apr-92 

Front Half Filterable Condensible 
Run Wash Particulate Particulate 
# (FHW) (MF) (BHW) 

1 0.01 260 0.00350 0.00950 
2 0.001 10 0.00440 0.00440 
3 0.00005 0.00610 0.00660 
4 0.00000 0.00000 0.00000 
5 0.00000 0.00000 0.00000 
6 0.00000 0.00000 0.00000 

ma H*S04 
Front Half Back Half Sulfur 

Sulfate Sulfate Dioxide 
(FHS) (BHS) (502) 

0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 



SOURCE TEST CALCULATIONS 

68 "F 
88.0 "F 

214.0 "F 
1.1140 

55.029 ft3 
1 .oom 

1.80 'HZ0 

14.00 % 02 
3.80 % CO2 
0.00 % CO 

82.20 % N2 

e 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, VIc 
Stack1.D. 
Duct Length 
Duct Width 
Stack Area, As 
Test Time, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

NAPA 
KILN BAGHOUSE STACK 

30-Apr 92 
Run No. 1 

I I I FIELD DATA I 
Standard Temperature, T(std) 
Meter Temperature, Tm 
Stack Temperature, Ts 

Meter Orifice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

SQ.RT. dP 

29.92 'Hg 

29.83 'Hg 
352.1 me 
33.00 inch 
0.00 inch 
0.00 inch 

5.940 ft2 
72.0 min. 

0.220 inch 

-0.48 'HZ0 

0.84 
I I 

CALCULATIONS 

Vm(std) = [ T(std) + 460 / Pstd ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) .453.255] dscf 

Yw(std) = 0.04715 ft3/g / 528  x [T(std) + 4601 X Vlc ......................................... 1 1  %f 

BWS = vw(std) / [Vm(std) + v~(s td ) ]  ................................................................. r. 
Lower B m  
Value Used Bws @ Saturated Conditions = Vapor Press. of H20 

@ Dew Point Temp. / (Pstack, in.Hg.) .............................................................. 4- ] 

%Excess Air =(%A02 - OS%CO) / [0.264%N2 - (%OZ-OS%CO)] x 100 ...... l i p 1 4  % 

Md = ( 0 . 4 4 ~  %C02)+(0.32x %02)+[0.28 x (%N2 + %CO)] .......................... I m ) l b / l b - m o l ~  

Ms = (Mdx(1-Bws)) + (18.OxBws) ............................................................... J26.51]1b/lb-mole 

P(stack) = Pb + [PstaticI 13.61 ......................................................................... 'Hg 

v S =  85.49~Cpx(Sq.R1.dP)x[Sq.R1.(Ts+460)/(MsxP(stack))] ............... 1-1 Wsec 

Os = vs x As x 60 ...................................................................................................... j acfm 

Qs(std) = Os x (1 - Bws) x [(T(std) + 460) / (Ts + 460)j x (P(stack) / Pstd) ..415.6611dscfm 

Areaofsamplingnoule,An = [ (Dn /12 )^2xP i ] / 4  ...................................... 10.00026412 

I = (Ts+460) x [(0.002669 x Vlc) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100 / 
[ 0 x P(stack) x An x vs x 60 ] .................................................................................... % 



SOURCE TEST CALCULATIONS 

68 "F 
85.0 "F 

199.0 "F 
1.0600 

35.877 ft3 
1.0030 

1.66 'HZ0 

14.30 % 02 
3.60 % C02 
0.00 % CO 

82.10 % N2 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure. Pb 
Condensate Volume, Vlc 
Stack I.D. 
Duct Length 
Duct Width 
Stack Area, As 
Test Time, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

NAPA 
KILN BAGHOUSE STACK 

-~ 

CALCULATIONS 

Vm(std) = [ T(std) + 460 / P a d  ] xVm x y x (Pb + (dH / 13.6)) / (Tm + 460) dscf 

Vw(std) = 0.04715 ft3/g / 528 x [T(std) + 4-50] x Vlc ......................................... 9.7321 scf 

BWS = vw(sta / [vm(std) + vw(sta1 ....................................................................... 1 
Bws @ Saturated Conditions = Vapor Press. of H20 
@ Dew Point Temp. / (Paack. in.Hg.) .............................................................. 40.7721 

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

Lower B w  
Value Used 

Md = (0 .44~  %C02)+(0.32x%02)+[0.28X(%N2 + %CO)] .......................... ]-1Ib/lb-mok 

Ms = (Md x (1 -Bws)) + (18.0 x Bws) ............................................................... 126.721 Ib/lb-mol€ 

P(stack) = Pb + [Pstatic / 13.61 ......................................................................... 1x1 'Hg 

vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Gt.(TS + 460) / (Ms x P(stack))] ............... 1-1 f t /~ec 

Qs = vs x As x 60 ....................................................................................................... acfm 

Qs(std) = Qs x (1 - Bws) x [(T(std) + 460) / (Ts + 460)j x (P(stack) / Pstd) ...[I dScfm 

Areaofsamplingnozzle,An = [ ( D n / 1 2 ) ^ 2 x P i ] / 4  ...................................... -112 

I = (TS+460) x [(0.002669 xVlc) + [Vm(std) I ((l(std) + 460) IPstd)]] x 100/ 
[ 0xP(s tack)xAnxvsx60]  ............................................................................ 4100.79) % 

a 

01 -May 92 
Run No. 2 

FIELD DATA 

Standard Temperature, T(std) 
MeterTemperature, Tm 
Stack Temperature. Ts 
SQ.RT. dP 
Meter Orifice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

29.92 'Hg 

29.83 'Hg 
206.4 me 
33.00 inch 
0.00 inch 
0.00 inch 

5.940 ft2 
60.0 min. 

0.202 inch 
0.84 

-0.48 'HZ0 



"F 
"F 
"F 

'HZ0 
n3 

% 02 
% CO2 
% CO 
% N2 

SOURCE TEST CALCULATIONS 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 
Stack I.D. 
Duct Length 
Duct Widh 
Stack Area, As 
Test Time, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

NAPA 
KILN BAGHOUSE STACK 

04-May 92 
Run No. 3 

FIELD DATA 

Standard Temperature, T(std) 
MeterTemperature. Tm 
Stack Temperature, Ts 
SQ.FT. dP 
Meter Orifice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

68 
89.0 

21 I .o 
1.0170 

1.52 
42.402 
1 .ooa 
14.30 
4.70 
0.00 

81 .oo 

29.92 'Hg 

29.86 'Hg 
82.4 me 

33.00 inch 
0.00 inch 
0.00 inch 

72.0 min. 
0.202 inch 

-0.48 'HZ0 

5.940 ft2 

0.84 

CALCUIATIONS 

Vm(std) = [ T(std) + 460 / Pstd ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) ,140.9731 dscf 

Vw(std) = 0.04715 ft3/g I528 X r(std) + 460) x Vlc ......................................... 13.8851 scf 

BWS = vw(std) I [vm(ad) + vw(std)] ................................................................. [ ~ l  
Lower B w  
Value Uwd Bws @ Saturated Conditions = Vapor Press. of H20 

@, Dew Point Temp. / (Pstack, in.Hg.) ...... ~ ....................................................... 4 x 1  
%Excess Air =(%02 - 0.5%CO) / [0.264%N2 - (%02-0.5%CO)] x 100 ......[.Lo? 1 %  
Md = ( 0 . 4 4 ~  %C02)+(0.32~ %02)+[0.28 x PAN2 + %CO)] .......................... I29 .32) lb f lb -mol f  

MS = (Mdx(1-Bws)) + (18.OxBws) ............................................................... 128.34) Ib / lb-mol t  

P(aack) = Pb + [Pstatic! 13.61 ......................................................................... 1 2 9 . 8 2 1  'Hg 

V S =  85.49xCpx(Sq.Rt.dP)x[Sq.Rt.(Ts+460)/(Ms~P(stack))] ............... 1- ft/*c 

QS = vs x AS x 60 ....................................................................................................... acfm 

Qs(std) = Qs x (1 

Areaofsamplingnoule.An = [ ( D n / 1 2 ) ^ 2 x P i ] / 4  ...................................... -]ftZ 

Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) ...-I dscfm 

I = (Ts+460) x I(0.002669 x Vlc) + [Vm(std) / ((T(std) + 460) /Pad)] ]  x 100 / 
[ 0 x P(stack) x An x vs x 60 1 ................................................................................... % 
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ES 

BEAKER/ FRACTION TOTAL ALIQUOT GROSS TARE NET SAMPLE 
FILTER # VOLUME FACTOR WEIGHT WEIGHT WEIGHT BLANK 

(mL) (V.1 ( I )  ( m i l  ( m r l  

a 

'SAMPLE 
WEIGHT 

( m i )  

Field Sample ID: RunC.2 

Laboratory Control No: 920505 

Field Sample I D  Run # 3 

Field Sample ID. Sample Blank 

Sample Weizht - (Net Wrigbt)(ALiguot Factor)-S.mple Blank 
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6060 IRWINDALE AVENUE, SUITE J 
P 0 .00X 2007 
IRWINDALE. CA 91706 
Tel: (818) 969.5758 Fax: (818) 969.4692 

ES 
ENGINEERING-SCIENCE, INC. 

FINAL (9) INITIAL(g) 

SILICA GEL T / u .  7 7 F k - 3  

DESCRIPTION FILTER # -- TOTAL MOISTURE 

TRAIN RECOVERY DATA SHEET 

22. I .  

DATE r-30-7* 

FACILITY U w 4  24- 

ES NO. ~ ~ O J ’ o Y  

RUN NO. / METHOD < 
TYPE / AX?,-. 

IMP SOLN Hz.0,  

COMMENTS 



6064 IRWINDALE AVENUE, SUITE J 

IRWINDALE. CA 91706 
p.o.eox 2007 

TeI: (8181 969-5758 Fax: (818) 969-4692 ENGINEERING-SCIENCE, INC. 

TRAIN RECOVERY DATA SHEET 

DATE 7 - 7 - 5 2  

FACILITY /Yrtaor 74 

ES NO. ?tC:S-G 5' 

RUN NO. 2 METHOD 

TYPE H-7- 

IMP SOLN p/, (1 

DESCRIPTION SOLUTION VOL. (ml.) 

NOZ.PROBE.RINSE 

UMBILICAL RINSE 

IMPINGER# 

IMPINGER# z 

IMPINGER# 3 

IMPINGER# 

DESCRIPTION 

IMPINGER RINSE 

FINAL (9) INITIAL (4 )  
J 

SILICA GEL 2 - 6 -  y 
FILTER # 
DESCRIPTION 

COMMENTS 



606U IRWINDALE AVENUE, SUITE J 
P 0 BOX 2007 
IRWINDALE. CA 91706 
TOP (818) 969-5758 Fa. (8181 969-4692 

ES 
ENGINEERING-SCIENCE, INC. 

0 

1 

SOLUTION VOL. (ml.) DESCRIPTION 

NOZ.PROBE.RINSE 

UMBILICAL RINSE 

TRAIN RECOVERY DATA SHEET 

FINAL (9) INITIAL (9) 

SILICA GEL 655.7 624.3 
TOTAL MOISTURE 

FILTER # 
DESCRIPTION 

a 

26.6 

DATE 5-4 -9a 

IBa.4 
- 

FACILITY NWo, 
ES NO. 910506 

RUN NO. 3 METHOD 5 
TYPE P/L\ 
IMP SOLN h&b 

COMMENTS 



e 

a 

. .  

0 

. E N G I N E E ~ ~ ~ N C W E W E ~  ING. 
. .  : IKWINDALF, CA . .  

FOST TEST METER EOX CALlEiiATlON FOfW 

2 - 3  

2.7 
I 
II 

. .  

Ea 

NOTES: 

1. . 
\: 

- .. 



NOZZLE CALIBRATION 

source: dff 4 4 .  
Date of Source Test: OL- -0  1 - 9 2 

Sampling Method: N f l l f o O  s- 
Pollutant: P-PI * 

3 

Xozzle Weasurement Data: 

Diameter $1 0 .  2 2 0 C  inches 

Diameter p 2  0 2 19s- inches 

Diameter $3 0 * 2 2 8  inches 

Average '220 inches 

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

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



e 

pnTE03 -or- 92 



ENGINEERING-SCIENCE, INC. 
IRWINDALE, CA 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
THERMOCOUPLE NO. ces* 94 
AEFERENCE: MERCURY IN Gl/iSS w&c/Z e 
OTHER 

BAROMETRIC PRESSURE AMBIENT TEMPERATURE 6-c 
CALIBRATED 6 Y  

< - -  

KEFERENCE 
POINT 

NUI4SER 

0 .O"L 

fiEFEKElrCE lHEKMDCOUPLE 
SOViiCE TP:ERMOMETER POTENTIOMEiER 

(SPECIM) TEKPEFANiiE T E M P W T U R E  

I I 

REF. TEMP + 273) - (TEST TEMP.+ 273) x DIFF. = ( 
(REF. TEMP. + 273) 



e 

APPENDIX B 

EPA METHOD 202 
PARTICULATE MAlTER & CONDENSIBLES 



FIELD DATA SUMMARY 

NAPA--METHOD 202 
KILN BAGHOUSE STACK 

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

Vlc. 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 sampling site (in. Hg) 29.83 29.83 29.86 

Ps, Absolute slack gas pressure (in. Hg.) 29.79 29.79 29.82 

dH. Average pressure differential across the 
orifice meter (in. H20) 

Tm. Meter temperature (dR) 

1.86 1.90 1.71 

552.00 549.00 545.00 

Vm(sld). Dry gasvolume as measured by dry 
gas meter. corrected to standard conditions (dscf) 52.178 55.554 56.257 

Bws. Water vapor In the gas stream. proponion by 
volume (dimensionless) 0.247 0.151 0.213 

%C02. Percent carbon dioxide by volume (dry basis) 3.80 3.60 4.70 

%02. Percent oxygen by volume (dry basis) 14 00 14.30 14.30 

Md. Dry molecular weight of slack gas (Ib/lb-mole) 29.17 29.15 29.32 

Ms. Wet molecular weight of slack gas (Ib/lb-mole) 26.41 27.46 26.91 

Cp, Pitot tube coefficient (dimensionless) 0.84 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 (112) 5.940 5.940 5.940 

Qs(std), Dry volumetric stack gas flow rate, standard 
conditions (dschn) 15.882 17,672 15,512 

An, Cross-sectional area of nozzle (W) 2.76E-04 2.76E-04 2.76E-04 

0, Total sampling time (min) 72.0 72.0 72.0 

I, lsokinetic sample rate (percent) 98.13 93.91 108.33 



SOURCE TEST CALCULATIONS 

68 "F 
92.0 "F 

205.0 "F 
1.1340 

54.302 ft3 
1 .oar) 

1.86 'HZ0 

14.00 % 02 
3.80 % CO2 
0.00 % CO 

82.20 % N2 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 
Stack I.D. 
Duct Length 
Duct Width 
Stack Area, As 
Test lime, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

NAPA--METHOD 202 
KILN BAGHOUSE STACK 

30-Apr 92 
Run No. 1 

e 

FIELD DATA 

Standard Temperature, T(std) 
Meter Temperature, Tm 
Stack Temperature, Ts 
SQ.RT. dP 
Meter Orifice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

29.92 'Hg 

29.83 'Hg 
363.2 m0 
33.00 inch 
0.00 inch 
0.00 inch 

72.0 min. 
0.225 inch 

-0.48 'HZ0 

5.940 ft2 

0.84 

CALCUIATtONS 

Vm(std) = [ T(ad) + 460 / Pad ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) .152.1781 dscf 

vw(std) = 0.04715 n3/g I 528 x [~(std) + 4601 x VIC ......................................... L17.1251 scf 

BWS = vw(std) / [vm(std) + vw(std)] .................................................................. 0.247) 
Bws @I Saturated Conditions = Vapor Press. of H20 
@I Dew Point Temp. / (Pstack. in.Hg.) .............................................................. 10.8731 
%Excess Air =(so2 - O.S%CO) / [O.ZM%NZ - (%O~-O.S%CO)I x 100 . . . . . . [ T I  % 

Md = (0 .44~  %C02)+(0.32~ %02)+[0.28 x (%N2 + %CO)] .......................... ( ~ 1 I b f l b - m o b  

Ms = (Mdx (1-Bws)) + (18 .0~  Bws) ............................................................... ~ ~ l I b / l b - m o L  

Lower B\ur 
Value Used 

P(stack) = Pb + [Pstatic I13.61 ......................................................................... 129.791 'Hg 

vS=85.49xCp~(Sq.R1.dp)x(Sq.Rt.(T~ +460)/(MsxP(stack))] .............. .174.86) ft/St?C 

OS = vs x AS x 60 ....................................................................................................... acfm 

Os(std) = Os x (1 - Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) /Pad) ...I -1 dscfm 

Area of sampling nozzle. An = [(on / 12) " 2 x  Pi ] / 4 ...................................... 10.000276lft2 

I = (TS+460) x [(0.002669 x Vlc) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100 / 
[ 0 x P(stack) x An x vs x 60 ] ............................................................................ .se.131 % 



a 

68 "F 
89.0 "F 
208.0 "F 

1.1440 

57.381 it3 
1.0050 

1.90 'HZ0 

14.30 % 02  
3.60 % CO2 
0.00 % CO 

82.10 % N2 

e 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 
Stack1.D. 
Duct Length 
Duct Width 
Stack Area, As 
Test Tme, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

e 

NAPA--METHOD 202 
KILN BAGHOUSE STACK 

FIELD DATA 

Standard Temperature, T(std) 
Meter Temperature, Tm 
Stack Temperature, Ts 
SQ.RT. dP 
Meter Orifice. dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

SOURCE TEST CALCULATIONS 

01 -May 92 
Run No. 2 

1 
29.92 'Hg 
-0.48 "20 
29.83 'Hg 
210.0 me 
33.00 inch 
0.00, inch 
0.00 inch 

72.0 min. 
0.225 inch 

5.940 ft2 

0.84 

~~ 

CALCULATIONS 

Vm(std) = [ T(std) + 460 / Pstd ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) .I-] dscf 

Vw(std) = 0.04715 R3/g I528 X [T(std) + 4601 X VIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Scf 

BWS = vw(stq [vm(std) + vw(std)] ................................................................. 1. 1 
Lower B w  
Value Uwd Bws @ Saturated Conditions = Vapor Press. of H20 

@ Dew Point Temp. / (Pstack. in.Hg.) .............................................................. 40.9271 

% Excess Air =(%02 - 0,5%CO) / [0.264%N2 - (%02-0.5%CO)] x 100 ...... 1- 1 %  
Md = (0.44~%C02)+(0.32~%02)+[0.28 x (%N2 + %CO)] .......................... I T 1 1 b / l b - m o l E  

M s =  (Mdx(1-Bws)) + (18.0xBws) ............................................................... {27.46]1b/lb-molE 

P(stack) = Pb + [Pstatic / 13.61 ......................................................................... /29.79( 'Hg 

~~=85 .49~Cp~(Sq.Rt .dP)~ [Sq .Rt . (Ts+460) / (MsxP(s tack) ) ] .  .............. 174.231 WSec 

OS = vs x AS x 60 ....................................................................................................... acfm 

Qs(std) = Qsx (1 - Bws) x [(l(std) + 460) / (ls + 460)] x (P(stack) / Pstd) ...-17.672] dscfm 

Areaofsamplingnozzle.An = [(on/ 1 2 ) ^ 2 x P i ] / 4  ...................................... -]it2 

I = (Ts+460) x [(0.002669 x Wc) + [Vm(std) I ((l(std) + 460) / Pstd)]] x 100 I 
[ 0 x P(stack) x An x vs x 60 ] ................................................................................... % 



SOURCE TEST CALCULATIONS 

NAPA--METHOD 202 
KILN BAGHOUSE STACK 

0 4 - M q  92 
Run No. 3 

FIELD DATA 

Standard Temperature, T(std) 
Meter Temperature, Tm 
Stack Temperature. Ts 
SQ.RT. dP 
Meter Orifice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

68 "F 
85.0 "F 

205.0 "F 
1.0690 

57.768 ft3 
1 .oom 

1.71 "20 

14.30 %02  
4.70 %CO2 
0.00 %CO 

81.00 %N2 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure. Pb 
Condensate Volume, Vlc 
Stack I.D. 
Duct Length 
Duct Widh 
Stack Area, As 
Test lime, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

29.92 
-0.48 
29.86 
322.8 
33.00 
0.00 
0.00 

5.940 
72.0 

0.225 
0.84 

"g 

"g 
'HZ0 

mP 
inch 
inch 
inch 
ft2 
min. 
inch 

CALCU LATl ONS 

Vm(std) = [ T(S@ + 460 / Pstd ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) ,156.2571 dscf 

vw(std) = 0.04715 n3/g 528 x (~(sta + 4601 x VIC ......................................... 15.2201 scf 

BWS = vw(std) / [Vm(std) + vw(std)] ................................................................. 0.213) 

@ Dew Point Temp. / (Pstack, in.Hg.) .............................................................. 40.8721 
% Excess Air =(so2 - OS%CO) / [0.264%N2 - (./.OZ-O.S%CO)] x 100 ...... [r 1 %  

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

Md = (0.44~ %C02)+(0.32~ %02)+[0.28 X (%N2 + %CO)] .......................... [29.32]Ib/lb-molc 

Ms = (Md x (1 -9ws)) + (18.0 x Bws) .................................................................. Ib/lb-moll 

P(stack) = Pb + [Pstatic/ 13.61 ......................................................................... 129.821 'Hg 

vs = 85.49 x cp x (sq.m. dp) x [sq.Rt.p + 460) I (MS x ~(stack)j ]  ............... J69.87] wsec 

QS = vs x AS x 60 ............................................................................................... ~24,9011 acfm 

Qs(std) = Qsx (1 - Bws) x [(l(std) + 460) / (ls + 460)] x (P(stack) / Pstd) ...I dscfm 

k e a  of sampling nozzle, An = [ (Dn / 12) ,. 2 x Pi ] / 4 ...................................... -1 R2 

I = (Ts+460) x [(O.O02669x vic) + [vm(nd) / ( ~ ( s t d )  + 460) I ~ s t d ) l j  x 100 / 
[ 0 x P(stack) x An x vs x 60 ] .................................................................................... % 



ANALYTICAL SUMMARY 
EPA METHOD 5/8 

NAPA 
KILN BAGHOUSE STACK 

30-Apr-92 

qrams mg HG04 
Front Half Filterable Condensible Front Half Back Half Sulfur 

Run Wash Particulate Particulate Sulfate Sulfate Dioxide 
# (FH W) (MF) (BH W) (FHS) (BHS) (502) 

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 0.01 180 0.00008 0.01 150 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 
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TARE NET SAMPLE 
VOLUME FACTOR WEIGHT WEIGHT WEIGHT BLANK 

BEAKEW FRACTION TOTAL ALIQUOT GROSS 
FILTER # 

*SAMPLE 
WEIGHT 

(mL) (I) (I) (mK) (rnd (Ins.) 



Es ENGINEERING-SCIENCE 

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

.......... 

~ . . . . .  - . . . . . . . . . . . . . . . . .  .. 

. . . . . .  

. . ~. 

........ 

. .  .. 

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

~. ..... . __ . . . . . . . .  . . . .  

......... 

. .  

~. 

.... . .  

- - ........... . . . . . . . .  









. 

F - 
U - 
1 

! 
c 







60W IRWINDALE AVENUE, SUITE J 
P.0.BOX 2007 
IRWINDALE. CA 91706 
Td: (816) 969.5758 Fax: (818) 969-4692 ENGINEERING-SCIENCE, INC. 

TRAIN RECOVERY DATA SHEET 

~ 

IMPINGER RINSE 

RUN NO. / METHOD Zc .=  

TYPE fl-7 

IMP SOLN )L/\c 

FINAL (9) 

SOLUTION VOL. (ml.) DESCRIPTION 

NOZ.PROBE.RINSE 

UMBILICAL RINSE 

FINAL(m1. ) INITIAL(m1.) NET. 

INITIAL(g) 

TOTAL MOISTURE 
FILTER # 
DESCRIPTION 

COMMENTS 



6060 IRWINDhLE hVENUE. SUITE J 
P.O.0OX 2007 
IRWINDALE. C 4  91706 
Tel: (818) 969.5758 Fax: (818) 969.4692 ENGINEERING-SCIENCE, INC. 

NOZ.PROBE.RINSE 

UMBILICAL RINSE 

IMPINGE%' 1 

IMPINGER# 

113PINGERrP -7 

IMPINGERg 

DESCRIPTION 

IMPINGER RINSE 

SILICA GEL 

DESCRIPTION FILTER # 

TRAIN RECOVERY DATA SHEET 

SOLUTION VOL. (ml. DESCRIPTION 

FINAL(m1. ) INITIAL(m1.) NET. 

z/, G z m  /t / ro 

*c/, 0 130 / a d  30 

HZ cl / D  0 ( 0 6  D 

~ - 
FINAL ( 9 )  INITIAL ( 9 )  

g o o .  L 30 .O 21 TOTAL MOISTURE 
1 

RUN NO. 2 METHOD 2 o L  

TYPE p-7 

IMP SOLN ../LO 

COMMENTS 



6060 IRWINDALE AVENUE, SUITE J -- 

FINAL (9) INITIAL(g) 

SILICA GEL 83b-6 

TOTAL MOISTURE 
FILTER # 
DESCRIPTION 

-... 
P 0 BOX 2007 
IRWINDALE. CA 91706 
TsI (818) 969 5758 Fax (818) 969 4692 ENGINEERING-SCIENCE, INC. 

I53 

TRAIN RECOVERY DATA SHEET 

DATE 5 4 - S l  

FACILITY 

ES NO. q20501 

- 3 METHOD a 0  2 RUN NO. 

TYPE 

IMP SOLN ttx i3 

~ 

COMMENTS 



. .  

ENGINEE~INC.-SCIEI\'CE; ING. 
.' Iii\'dINDALE, CA . .  

I 1 

I I I 

L. 

- .. 



- .  C 3  E h G I t i E E R I t i G - S C I E N C t  

NOZZLE CALIBRATION' 

source: IJFIPQ 
Date of Source Test: 0 4. - - ?Z 
Sampling Method: 2 0 2  * 

Pollutant: f. r t .  

3 

2 

inches 

inches 

inches 

inches 

Note: (1) Measure nozzle to nearest 0.001 inches 

(2) The difference between minimun and maximum 
measurements shall be no greater than 0.004 inches 
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ASIDE PLANE 



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

TEMPERATURE SENSOR CALIBRATION DATA FORM 
-0s- 4‘ t  THERMOCOUPLE NO. C&S* P4 

AMBIENT TEMPERATURE &c DATE 133 
BAROMETRIC PRESSURE 24’ &-c 
CALIBRATED6Y e de 0 REFERENCE: MERCURY IN GLASS KTfl[Z 

OTHER 
< 

1 

REFERENCE 
POINT 

NUMSER 
DIFFERENCE ( W )  

0 . 2 2 2  

fREF. TEMP. + 2731 DIFF. = 

.. . 



APPENDIX C 

MODIFIED EPA 5 
(CARB METHOD 429) 

POLYCYCLIC AROMATIC HYDROCARBONS & CRESOLS 



a FIELD DATA SUMMARY 

e 

30- Apr - 92 

Run Run Run 
1 2 3 

NAPA 
KILN BAGHOUSE STACK 

Vlc, Volume of water vapor condensed in impingers and . -  
silica gel 

Vm, Dry gas volume as measured by dry gas 
meter (dc9 

y, Dry gas meter calibration factor (dimensionless) 

Pb, Barometric Pressure at sampling site (in. Hg) 

Ps, Absolute stack gas pressure (in. Hg.) 

dH, Average pressure differential across the 
orifice meter (in. H20) 

Tm, Meter temperature (dR) 

Vm(std), Dry gas volume as measured by dry 
gas meter, corrected to standard conditions (dscf) 

Bws, Water vapor in the gas stream, proportion by 
volume (dimensionless) 

%CO2, Percent carbon dioxide by volume (dry basis) 

%02, Percent oxygen by volume (dry basis) 

Md, Dry molecular weight of stack gas (Ib/lb-mole) 

Ms, Wet molecular weight of stack gas (Ib/lb-mole) 

Cp, Pitot tube coefficient (dimensionless) 

Sq.Rt. dP, Average square root of velocity pressure 
of stack gas (in. of H20) 

Ts, Stack temperature (dR) 

As, Cross-sectional area of stack (ft2) 

Qs(std), Dry volumetric stack gas flow rate, standard 
conditions (dscfm) 

An, Cross-sectional area of nozzle (ft2) 

0, Total sampling time (min) 

I, lsokinetic sample rate (percent) 

722.5 775.9 648 

139.099 131.193 130.841 

1.005 1.005 1.005 

29.83 29.83 29.86 

29.79 29.79 29.82 

1.06 0.99 0.92 

545.00 545.00 547.00 

135.379 127.663 126,960 

0.201 0.223 0.194 

3.80 3.80 4.70 

14.00 14.00 14.30 

29.17 29.17 29.32 

26.92 26.68 27.13 

0.84 0.84 0.84 

1.1600 1.1150 1.0850 

671 674 665 

5.940 5.940 5.940 

16,998 15,932 16,059 

1.91E-04 1.91E-04 1.91E-04 

240.0 240.0 240.0 

103.32 103.95 102.56 



NAPA 
KILN BAGHOUSE STACK 

68 "F 
85.0 "F 

211.0 "F 
1.1600 

1.06 'HZ0 
139.099 ft3 
1.0050 
14.00 % 02 
3.80 % CO2 
0.00 % CO 

82.20 % N2 

SOURCE TEST CALCULATIONS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Standard Pressure, Pad 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 

Duct Length 
Duct Width 
Stack Area, As 
Test lime, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

Stack I.D. 

30-Apr 92 
Run No. 1 

FIELD DATA 

Standard Temperature, T(std) 
Meter Temperature, Tm 
Stack Temperature, Ts 
SQ.Fff. dP 
Meter Orfice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

29.92 "g 
-0.48 'HZ0 

722.5 me 
33.00 inch 
0.00 inch 
0.00 inch 

5.940 ft2 
240.0 min. 
0.187 inch 

29.83 'Hg 

0.84 

CALCULAllONS 

Vm(std) = [ T(std) + 460 / Pstd ] x Vm x y x (Pb + (dH I 13.6)) I (Tm + 460) dscf 

Vw(std) = (0.04715 ft3/g) I528 x r(std) + 4601 X V l C  ......................................Is4.ossI scf 

BWS = ~ ~ ( s t d )  / vm(nd) + vw(st41 ................................................................. 10.2011 

Bws @ Saturated Conditions = Vapor Press. of HZO 
@Dew Point Temp. / (Pstack, in.Hg.) .......................................................... ~ 4 x 1  
% Excess Air =(%02 - O.S%CO) / [0.264%N2 - (%02-0.5%CO)] x 100 ...... 1- 1% 
Md I (0.44x%CO2)+(0.32X %02)+[0.28 x (%N2 + %CO)] .......................... I T ] l b / l b - m o l (  

Lower Bwr 
Value Used 

Ms = (Mdx(1-Bws)) + (18.OxBws) ............................................................... ~26.921lb/lb-molc 

P(stack) = Pb + [Pstatic! 13.61 ......................................................................... 1-1 'Hg 

vs=  85.49xCpx(Sq.R.dP)x[Sq.R.(Ts+460)I(MsxP(stack))] ............... 1-1 ft/sec 

OS = vs x ~s x 60 ....................................................................................................... acfm 

Qs(std) = Qsx (1 - Bws) x [(l(std) + 460) / F s  + 460)] x (P(stack) /Pad) ... 116,998ldscfm 

Areaof samplingnoule,An = [ (Dn /12 )^2xP i j / 4  ...................................... [ r n l f t z  

I = (Ts+460) x [(0.002669 x Wc) + [Vm(std) / ((T(std) + 460) / Pstd)]] x 100 / 
[ 0 x P(stack) x An x vs x 60 ] .............................................................................103.321 % 



SOURCE TEST CALCULATIONS 
POLYCYCLIC AROMATIC HYDROCARBONS 

68 "F 
85.0 "F 

214.0 "F 
1.1150 

0.99 'HZ0 
131.193 ft3 
1.0050 

14.00 % 02 
3.80 % CO2 
0.00 % CO 

82.20 % N2 

NAPA 
KILN BAGHOUSE STACK 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 
Stack1.D. 
Duct Length 
Duct Width 
Stack Area, As 
Test Time, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

30-Apr 92 
Run No. 2 

I I I FIELD DATA I 
Standard Temperature, T(std) 
MeterTemperature, Tm 
StackTemperature, Ts 
SQ.RT. dP 
Meter Orfice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

29.92 'Hg 

29.83 'Hg 
775.9 me 
33.00 inch 
0.00 inch 
0.00 inch 

240.0 min. 
0.187 inch 

-0.48 'HZ0 

5.940 R 2  

0.84 

CALCULATIONS 

Vm(std) = [ T(std) + 460 / Pstd 1 x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) ,4127.6631 dscf 

Vw(std) = (0.04715 RWg) / 528 x [T(std) + 4601 x Vlc ...................................... 436.5841 SCf 

BWS = vw(st@ / [Vm(std) + vw(std)j ....................................................................... 1 
Bws @ Saturated Conditions = Vapor Press. of H20 
@, Dew Point Temp. / (Pstack, in.Hg.) .............................................................. ~l.oool 

%Excess Air =(%02 - OS%CO) / [0.264%N2 - (%02-0.5%CO)] x 100 ...... 1% 
Md = (0.44~ %CO2)+(0,32x %02)+[0.28 x (%N2 + %CO)] .......................... 1 ~ 1 l b / l b - m o l i  

M s =  (Mdx(1-Bws)) + (18.oxBws) ............................................................... j26.68] lb/ lb-mol i  

P(stack) = Pb + [PstaticI 13.61 ......................................................................... 1-1 'Hg 

vs=85.49xCpx(Sq.Rt.dP)x[Sq.Rt.(TS +460)/(MSxP(stXk))] ............... 473.731 WSeC 

QS = vs x AS x 60 ............................................................................................... J26,2751 acfm 

Lower Bws 
Value Uscd 

Qs(std) = Qs x (1 - Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) ...-I dscfm 

Areaof sampling nozzle, An = [(Dn/.12) "2x  Pi ] 14 ...................................... l w l f t 2  

I = (TS+460) x [(0.002669 x Vlc) + [Vm(ad) / ((T(std) + 460) / Pstd)]] x 100 / 
[ 0 x P(stack) x An x vs x 60 1 ............................................................................ ~103.95] % 



NAPA 
KILN BAGHOUSE STACK 

68 'F 
87.0 "F 

205.0 "F 

0.92 "20 
1.0850 

130.841 ft3 
1.0050 
14.30 % 0 2  
4.70 % C02 
0.00 Oh CO 

81 .OO % N2 

SOURCE TEST CALCULATIONS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 
Stack1.D. 
Duct Length 
Duct Width 
Stack Area, As 
Testmme, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

04-May 92 
Run No. 3 

FIELD DATA 

Standard Temperature, T(std) 
MeterTemperature, Tm 
Stack Temperature, Ts 
SORT. dP 
Meter Orfice, dH 
Metervolume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

29.92 'Hg 

29.86 'Hg 
648.0 me 
33.00 inch 
0.00 inch 
0.00 inch 

240.0 min. 
0.187 inch 

-0.48 "20 

5.940 fl2 

0.84 

CALCULATIONS 

Vrn(std) = [ T(std) + 460 / Pstd ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) ,4126.9601 dscf 

Vw(std) = (0.04715 ft3/g) / 528 x [T(std) + 4601 x Vlc ........................................ Xf 

BWS = vw(std) / [Vm(std) + vw(std)] ................................................................. 1.1 

@ Dew Point Temp. / (Pstack, in.Hg.) .............................................................. 40.8721 
Lower B m  
Value Used Bws @ Saturated Conditions = Vapor Press. of H20 

% Excess Air =(%02 - 0.5%CO) / [0.264%N2 - (%02-0.5%CO)] x 100 ...... 1-1 % 

Md = (0.44x%C02)+(0.32x%02)+[0.28x (%N2 + %CO)] .......................... [29.3211b/lb-molt 

Ms = (Mdx(1-Bws)) + (18.0xBws) ............................................................... j T j l b / l b - m o l t  

P(stack) = Pb + [Pstatic / 13.61 ......................................................................... 1 2 9 . 8 2 1  'Hg 

vs=85.49xCpx(Sq.Rt.dP)x[Sq.Fit.(Ts +46O)/(MsxP(stack))] ............... 170.641 Wsec 

Qs = vs x As x 60 ............................................................................................... .25,1741 acfm 

Qs(std) = 0 s  X (1 - BWS) x [(T(std) + 460) / (TS + 460)] x (P(stack) / Pstd) ...-I dscfm 

Areaofsamplingnoule,An = [ (Dn /12 )^2xP i ] / 4  ...................................... [ m ] f t 2  

I = (TS+460) x I(0.002669 x Vlc) + [Vm(std) / ((l(std) + 460) / Pstd)]] x 100 / 
[ 0 x P(stack) x An x vs x 60 ] .................................................................................... % 
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POLYCYCLIC AROMATIC HYDROCARBONS @AH) 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

Lcs RESULTS Date Received: E A  ICAL ID: IpAH 
Lab I D  11249-LCSl/LCS2 Date Extracted: 5/7/92 QC Lot: LC0507M 
Matrix: m 5  Sample Amount: Sample Units: L A  

LCSl Lcs2 
COMPOUND - % R  - % R  

Naphthalene 122 127 

Acenaphthylene 105 104 

RPD 
- % 

4.0 

0.96 

Acenaphthene 102 103 0.98 

Fluorene 

Phenanthrene 

108 114 

135 134 

5.4 

0.74 

Anthracene 108 108 0.0 

Fluoranthene 

P p n e  

Benz(a)anthracene 

97 

82 

49 

97 

81 

51 

0.0 

12 

4.0 

Chrysene 60 60 0.0 

Benzo(h)fluoranthene 84 86 

Benzo(k)fluoranthene 114 102 

2.4 

11 

Benzo(a)ppne 11s 110 7.0 

Benzo(e)ppne NA NA NA 

Indeno(lfJc,d)ppne 

Dihenz(a,h)anthracene 

109 108 

127 118 

0.92 

1.4 

Benzo(&h,i)perylene 115 111 3 5  

Analyst: Page 1 of 2 J%- Reviewer: 
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POLYCYCLIC AROMATIC HYDROCARBONS @AH) 
CALEFORNIA AIR RESOURCES BOARD METHOD 429 

Lcs RESULTS 
Lab I D  11249-LCSI/LCS2 

IsotoDic Recoverv Results 

Internal Standard; 
4 -Napththalene 

4 -Acenaphthylene 

d,, -Acenaphthene 

4,-Fluorene 

4, -Phenanthrene 

4,-Anthracene 

d,, -Fluoranthene 

4,-41ene 

-Benz(a)anthracene 

d,,-Chrysene 

d,2 -Benzp(b)fluoranthene 

d,2 -Benzo(k)fluoranthene 

42 -Benzo(a)pyrene 

d,,-Indeno(lfS~,d)pyrene 

d,,-Benzo(gJlJ)pevIene 

II,~ -Dibenz(aJl)anthracene 

Lcs 1 LCSZ 
%R %R 

55 60 

42 44 

42 45 

34 32 

42 47 

30 so 
146 150 

135 I39 

101 102 

96 102 

a2 86 

69 73 

69 16 

38 40 

45 4s  

30 32 

Page 2 of 2 



a 

e 

e 

POLYCYCLIC AROMATIC HYROCARBONS @AH) 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

Sample ID: -1 Date Received: 5/7/92 ICAL ID: IpAH 
Lab ID: 11249-001-PAH Date Extracted: 5/7/92 QC Lot: LC0507M 
Matrix: u 5  Sample Amount: Sample Units: nelsamule 

Comaound 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 
Benz(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)py-ene 

Benzo(e)pyrene 

Indeno(l,i?,3-c,d)pylPne 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

- Conc. 
84MNw) 

20000 

20000 

39000 

52000 

5000 

1200 

830 

44 

94 

28 

11 

ND 

NA 

13 

10 

ND 

P a p  1 of 2 

- R.L. 
630 

250 

250 

250 

630 

250 

10 

10 

10 

10 

10 

10 

10 

NA 

10 

10 

10 

Oualifier 

*,B 
* 

* Reviewer: 



POLYCYCLIC AROMATIC HYDROCARBONS (PA€€) 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

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

Internal Standard: 
4 -Naphthalene 

4 SAcenaphthylene 

4,-Acenaphthene 

4,-Fluorene 

d,, -Phenanthrene 

d,,-Anthracene 

d,, -Fluoranthene 

40-PyFene 

d,2 -Benz(a)anthracene 

d,2 -Chrysene 

42 -Benzo(b)fluoranthene 

d,2 -Benzo(k)fluoranthene 

d,2 -Benzo(a)pyrene 

d,,-Indeno(lfJ-c,d)pyrene 

d,2 -Benzo(g,h,i)perylene 

d,4 -Dibenz(a,h)anthraeene 

Pre-mike Recoverv Standard: 

d,2 -Benzo(e)pyrrne 

d,,-Terphenyl 

Date Adyzuk  5/13/92 

Analyst: 
e 

- % R  Oualifier 
44 n 
NA *,I 

60 

92 

112 

58 

61 

70 

108 

92 

85 

.I2 

71 

30 

37 

23 

119 

101 

Page 2 of 2 

H 

H 

n 
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POLYCYCLIC AROMATIC HYROCARBONS @AH) 
cALIM)RNIA AIR RESOURCES BOARD METHOD 429 

Sample ID: -2 
Lab ID: 11249-002-PAH 
Matrix: MM5 

ComDound 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz(a)anthracene 

Chrysene 

Benzo(b)nuoranthene 

Benzo(k)fluoranthene 

Benzo(a)ppne 

Benzo(e)ppne 

Indeno(l,2,3s,d)ppne 

Dibenz(a,h)anthracene 

Benzo(g,h,l)pctylene 

Analyst: ml)r( 

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

Cone. - R.L. 
600000 630 

18000 250 

20000 250 

39000 250 

61000 630 

5800 250 

I800 10 

1300 10 

34 10 

85 10 

21 10 

ND 10 

N b  10 

NA NA 

ND 10 

ND 10 

ND 10 

Page 1 of 2 

ICAL ID: IpAH 
QC Lot: LC0507M 
Units: np/samDle 

Oualifier 

*.B 

L 

8 
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH) 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

Sample I D  -2 
Lab ID: 11249-002-PAH 

Isotooic Recoverv Result? 

Internal Standard: 
4 -Naphthalene 

4 -Aeenaphthylene 

4, -Acenaph thene 

4,-Fluorene 

d,, -Phenanthrene 

4,-Anthracene 

4, -Fluoranthene 

40-Pyrene 

q2 -Benz(a)anthracene 

d,2 -Chrysene 

d,2 -Benzo(b)fluoranthene 

d,2 -Benzo(k)fluoranthene 

d,2 -Benzo(a)pyrene 

d,2 -Indeno(lf,3-c,d)pylPne 

42 -Benro(g,h,i)perylene 

d,4 -Dibenz(a,h)anthracene 

Pre-mike Recoverv Standard: 

d,2 -Benzo(e)pyrene 

d,,-Terphenyl 

- % R  Oualifier 
68 

NA *,I 

84 

107 

126 

82 

69 

81 

I23 

102 

95 

76 

76 

28 

35 

19 

126 

103 

Analyst: & Page 2 of 2 

n 

n 
H 

Reviewell$ 
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POLYCYCLIC AROMATIC HYROCARBONS (PAH) 
CALIFORNLA AIR RESOURCES BOARD METHOD 429 

Sample ID: -3 
Lab I D  11249-003-PAH 
Matrix: m 5  

Comuound 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

b e n e  

Benz(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

&nzo(k)fluoranthene 

Beozo(a)pyrene 

Benzo(e)pymne 

lodeno(l,2,3-e,d)ppne 

Dibenz(a,h)anthracene 

Beruo@,b,Operyiene 

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

a. 
190oooO 

18000 

44000 

77000 

11oooo 

11000 

1200 

950 

32 

70 

21 

N D  

ND 

NA 

ND 

ND 

ND 

- R.L. 
630 

250 

250 

250 

630 

250 

10 

10 

10 

10 

10 

10 

10 

NA 

10 

10 

10 

ICAL ID: IpAH 
QC Lot: LC0507M 
Units: n d s a r n d e  

Oualifier 

*,B 
8 

8 

8 

w Revlover: Page 1 of 2 
e 



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

Sample ID: Run3 
Lab ID: 11249-003-PAH 

lsotoaic Recoverv Results 

Internal Standard: 
d, -Naphthalene 

d, -Acenaphthylene 

d,o -Acenaphthene 

d,,-Fluorene 

d,o -Phenanthrene 

4,-Anthracene 

d,,, 4luoranthene 

40-41Pne 
q2 -Benz(a)anthracene 

d,,.Chrysene 

42 -Benzo(b)fluoranthene 

q2 -Benzo(k)fluoranthene 

d,2 -Benzo(a)pyrene 

d,2 -lndeno(l,2,3s,d)pyrene 

d,2 -Benzo(g,h,l)perylene 

d,4 -Dihenz(a,h)anthracene 

Pre-mike Recovew Standard: 

d,2 -Benzo(e)ppne 

d,4 -Terphenyl 

Date Andyzd 5/13/92 

Analyst: h+ a 

- % R  
NA 

NA 

NA 

NA 

NA 

NA 

55 

61 

106 

91 

88 

65 

75 

35 

38 

28 

113 

104 

Page 2 of 2 

H 

n 

Reviewer. 9@- 



POLYCYCLIC AROMATIC HYROCARBONS (PAH) 
cALIM)RNIA AIR RESOURCES BOARD METHOD 429 

Sample ID: Blank Run Date Received: 5/7/92 ICAL ID: IpAH 
Lab ID: 11249-004-PAH Date Extracted: 5/1/92 QC Lot: LC0507M 
Matrix: m 5  Sample Amount: Sample Units: ne/sample 

Compound 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene a Psrene 

Benz(a)anthracene 

Chrysene 

Benzo(h)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Benzo(e)pyrene 

Indeno(l,ZJ~,d)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

Analyst: 

-. 
880 

11 

16 

12 

290 

40 

95 

48 

N D  

18 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

Page 1 of 2 

- R.L. Oualifier 
25 B 

10 

10 

10 

25 

10 

10 

10 

10 

10 

10 

10 

10 

NA 

10 

10 

10 

4 Reviewer: 



POLYCYCLIC AROMATIC HYDROCARBONS @AH) 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

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

Isotooic Recoverv Results 

Internal Standard: 
4, -Naphthalene 

r& -Acenaphthylene 

4, -Acenaphthene 

4,-Fluorene 

4, -Phenanthrene 

4,-Anthracene 

4,-Fluoranthene 

40 -@ne 

q2 -Benz(a)anthracene 

d,,-Chrysene 

q2 -Benzo(b)fluoranthene 

d,2 -Benzo(k)fluoranthene 

q2 -Benzo(a)pyRne 

4 2 - I n d e n o ( l ~ S s , d ) p ~ n e  

4,-Benzo@,hJ)per).lene 

d,4 -Dibenz(a,h)anthracene 

q2 -Benzo(e)pymne 

d,,-Terphenyi 

Date A.algzed: 5/13/92 

- % R  Oualifier 
52 

55 

58 

63 

78 

53 

90 

85 

88 

68 

92 

68 

84 

80 

80 

79 

100 

92 

Analyst: @ Page 2 of 2 4 Reviewer: 



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

METHOD BLANK 
Lab ID: 11249-MB-PAH 
Matrix: m 5  

Comuound 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

b e n e  

Benz(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k) fluoranthene 

Benzo(8)ppne 

Benro(e)ppne 

Indeno(lfjs,d)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,hJ)peryleoe 

Date Received: E A  
Date Extracted: 5/7/92 
Sample Amount: Samde Units: ndsample 

ICAL ID: IpAH 
QC Lot: LC0507M 

- R.L. Oualifier 

250 25 

ND 10 

ND 10 

ND 10 

ND 25 

ND 10 

ND 10 

ND 10 

ND 10 

ND 10 

ND 10 

ND 10 

ND 10 

NA NA 

ND 10 

ND 10 

ND 10 

9@ Analyst: Page 1 of 2 Reviewer:&+ 



POLYCYCLIC AROMATIC HYDROCARBONS 0 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

METHOD BJANK 
Lab ID: 11249-MB-PAH 

IsotoDic Recoverv Results 

Internal Standard: 
4 -Naphthalene 

4 -Acenaphthylene 

4, -Acenaphthene 

4,-Fluorene 

4, -Phenanthrene 

d,,-Anthracene 

4, -Fluoranthene 

4,-Pyrene 

d,2 -Benz(a)anthracene 

d,2-Chrysene 

d,2 -Benzo(b)fluoranthene 

d,2 -Benzo(k)fluoraothene 

q2 -Benzo(a)ppne 

d,2 -Indeno(lfJ<,d)ppne 

d,2 -Beozo(p,h,l)perylene 

d,4 -Dibenz(a,h)anthracene 

Pre-mike Recoverv Standard: 

%R 
5s 

51 

56 

52 

5 1  

36 

142 

137 

87 

88 

93 

69 

76 

70 

77 

64 

NA 

NA 

Analyst: % Page 2 of 2 

Oualifier 

Reviewer.+- 
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6060 IRWINDALE AVENUE, SUITE J 
P.0.BOX 2007 
IRWINDALE. CA 91706 
TeI: (818) 969-5754 Fax: (818) 969-4692 ES ENGINEERING-SCIENCE, INC. 

e 



e 
May 14, 1992 

Alta Batch I.D.: 11249 

Mr. John Crawley 
Engineering Science Inc. 
6060 N. Irwindale Ave. Suite J 
Irwindale, CA 91706 

e 

Dear Mr. Crawley, 

Enclosed are the results for the four MM5 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 lO:l, therefore no further action was required, as per 
the method. 

The following report consists of a Sample Inventory (Section I), Analytical Results (Section 
11) 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, 

dddid 
Robert S .  Mitzel 
Director of Operations 

Alta Analytical Laboratory Inc. 
5070 R o b  J. Mvhcw Pkwy., Sultc 2 

EL Do& wls, C A  95630 

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



a /A - 
ALTA 

May 7,1992 

Mr. Rollie Rosario 
En 'neering Science Inc. 
6& N. Invlndale Ave. Suite J 
Invindaie, CA 917d 

Dear Mr. Rosario, 

The sam les listed in Table 1 were received by Alta Analytical Laborato,ry on 7-May-92. 

records. 

Analytical results q e  scheduled to be reported to you on or about 28-May-92. @ sam le 

30 calendar days following issuance of a final written report. 

Attache a is a copy of the chain-of-custody (C-0-C) or other documentatlon for your 

contamers and thelr contents WIU be returned to you at the above address appromate P y 

Please contact me if ou have an 
with these samples ar(916) 933-1dO. 

uestiom regarding the status of the work associated 

For rapid telephone assispce, please refer to the laboratory Identification Number: 11249 
when requestmg informatlon. 

Sincerely, 

Robert S. Mitzel 
Aki M y t i c a l  Lzboratoy 

Alta Analytical Laboratory Inc. 
5070 Robm J. M V h c r s s  PLwy., SUttc 2 

El D o h  wls. CA. 95630 

FAX (916) 933-0940 
(916) 9331610 



June 8, 1992 

Alta Batch I.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 MM5 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 : lO due significant matrix interferences present in the 
extracts. Sample ID.’s Run 3 had to be diluted 150 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 added. 

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

dobert S. Mitzel 
Director of Operations 

uta Analytical Laboratory Inc. 
5070 RobenJ. Mvbw Plnay., Sulte 2 

E L D m s Q  wls, CA. 95630 
FAX (916) 933-0940 
(916) 933-1640 



MODIFIED EPA METHOD 8270 

Sample I D  Run #1 Date Received: 5/07/92 ICAL ID: E A  
Lab ID: 11249-001-PHENOL Date Extracted: 5/07/92 QC Lot: E A  
Matrix: m 5  Sample Amount: Sample Units: uehamde 

Compound 

2-Methylphenol 

3-Methylphenol 

4-Methyphenol 

SURROGA'IES 

2-Fluorophenol 

Phenol-d6 

2,4,6-Mbromophenol 

w. R.L. 

ND 100 

ND 100 

ND 100 

NA 

NA 

NA 

Page 1 of 1 

Oualifier 

% Reviewer: Analyst: && e 



a MODIFIED EPA METHOD 8270 

Sample I D  Run #2 Date Received: 5/07/92 ICAL ID: L A  
Lab ID: 11249-002-PHENOL Date Extracted 5/07/92 QC Lot: L A  
Matrix m 5  Sample Amount: Samule Units: udsarnple 

Commund 

2-methyl phenol 

3-Methylphenol 

4-Methyphenol 

SURROGA'IFS 

2-Fluorophenol 

PhenoLd6 

2,4,6-'lkibrornophenol 

Analyst: 
e 

-0 Cone - R.L. 

ND 100 

ND 100 

ND 100 

m. 
NA 

NA 

NA 

Page 1 of 1 

Qualifier 



MODIFIED EPA METHOD 8270 

Sample ZD: Run #3 Date Received: 5/07/92 ICAL ID: E A  
Lab ID: 11249-003-PHENOL Date Extracted 5/07/92 QC Lot:NA 
Matrix: m 5  Sample Amount: Sample Units: udsample 

ComDound 

2-Methylphenol 

3-Methylphenol 

4-Methyphenol 

SURROGA'IFS 

2-Fluorophenol 

Phenol-d6 

2,4,6-TrihromophenoI 

Analyst: + a 

ND 

ND 

ND 

Page 1 of 1 

SbREC. 
NA 

NA 

NA 

- R.L. 

500 

500 

500 

Oualifier 

+@ 
Reviewer: 



MODIFLED EPA METHOD 8270 

Sample I D  Blank Run Date Received: 5/07/92 IC& ID: E A  
Lab ID: 11249-004-PHENOL Date Extracted 5/07/92 QC Lot: E A  
Matrix: m 5  Sample Amount: Sample Units: udsamule 

ComDound 

2-Methylphenol 

3-Methylphenol 

4-Methyphenol 

a 

SURROGATES 

2-Fluorophenol 

Phenobd6 

2,4,6-Tribromophenol 

- R.L. 

ND 10 

ND 10 

ND 10 

m. 
NA 

NA 

NA 

Page 1 of 1 

Oualifier 



m. 
NA 

NA 

NA 

Page 1 of 1 

MODIFTED EPA METHOD 8270 

Date Received E A  ICAL ID: E A  

Units: uelsamule 

METHOD BLANK 
Lab ID: 11249-MBI-PHENOL Date Extracted: 5/07/92 QC Lot: E A  
Matrix: -5 Sample Amount: Sample 

Comuound m. R.L. Oualifier 

2-Methylphenol 

3-Methylphenol 

4-Methyphenol 

SURROGATES 

2-Fluorophenol 

Phenol-d6 

2,4,6-Tribromophenol 

Date Analyzd 6/02/92 

Analyst: 

ND 

ND 

ND 

10 

10 

10 

h 

Reviewer:& 



a 

A l t a  Lab ID.  

f ?  
ALTA 

S e c t i o n  I .  Sample Inventory 

D a t e  R e c e i v e d :  7-May-92 

C l i en t  ID.  

11249-1  -A 
11249-  1-8 
1 1 2 4 9 - 1 4  
11249-1-0  
11249-  1-E 
11249-2-A 
11 249-2 -8 
11249-2-C 
11249-2-0 

11249-4-8  
11249-4-C 
1 1 2 4 9 - 4 - 0  
11 249-4-  E 

RUN 1 
RUN 1 
RUN i 
RUN 1 
RUN 1 
RUN 2 
RUN 2 
RUN 2 
RUN 2 

RUN 3 
RUN 3 

BLANK 

FILTER 
XAD 
H20 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 
FILTER 
XAD 
H20 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 
FILTER 
XAD 
H20 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 
FILTER 
xdn 
HZ6 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 

e 



A l t a  Lab ID. 

S e c t i o n  I. Sample I n v e n t o r y  

Date Received: 7-May-92 

C l i e n t  ID. 

11249-1-A 
11249- 1-8 
11249-1-C 
11249-1-0 
11249-1-E 

11 249- 2-8 
11249-2-C 
11249-2-0 
11249-2-E 
11249-3-A 
i i z 4 9 - 3 - 6  
11249-3-C 
11249-3-0 
11 249-3- E 
11249-4-A 
11249-4-8 
1 1249 - 4 -C 
11249-4-0 
11249-4-E 

92508 
92508 
92508 
92508 
92508 
92509 
92509 
92509 ___.. 
92509 
92509 
92510 
92510 
92510 
92510 
92510 
92511 
92511 
92511 
92511 
92511 

D 
E 
C 

I A  
I B  

D 
E 
C 
A 
8 

RUN 1 
RUN 1 
RUN 1 
RUN 1 
RUN 1 
RUN 2 
RUN 2 
RUN 2 
RUN 2 
RUN 2 
RUN 3 
RUN 3 
RUN 3 
RUN 3 
RUN 3 
BLANK 
BLANK 
BLANK 
BLANK 
BLANK 

FILTER 
XAD 
H20 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 
FILTER 
XAD 
H20 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 
FILTER 
XAD 
H20 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 
FILTER 
XAD 
H20 RINSE 
ACETONE SOLVENT RINSE 
MeC12 SOLVENT RINSE 

e 



SECTION II. 



e 

APPENDIX 



A 

B 

C 

D 

E 

F 

G 

H 

I 

DATA QUALIFIERS & ABBREVIATIONS 

The amount detected is below the Method 
Quantitation Limit. 

This compound was also detected in the blank. 

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

The amount reported is the maximum possible 
concentration. 

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

This result has been reported off the DB-225 column. 

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

The signal-to-noise ratio is greater than 101. 

Chemical Interference 

Conc Concentration 

D.L Detection Limit 

NA Not applicable 

s/N Signal-to-noise 

MPC Maximum Possible Concentration 

See Cover Letter 

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

PLAM MAPA DATE 4/30/9t .I 

LOCATION s?P& Qml-G STACK I.D. . 
BAROMETRIC PRESSURE 2 STATIC PRESSURE - '% 
OPERATORS M F  : s!P 

L\x AVERAGE 

TRAVERS VELOC STACK CYCLONI 

NUMBER (DELTA P ANGLE 

1 1 0  'rc8 

235 

5 I 4 237 

TRAVERS VELOCI STACK CYCLONI 1 POINT 7 H E A D 1  TEMP. I FLOW 7 
NUMBER (DELTA P ANGLE 

I I I 4 



W60 IRWINDALE AVENUE, SUITE J 
P.0.BOX 2007 
IRWINDALE. CA 91706 
TeI: (818) 969.5756 Fax: (818) 969.4692 ENGINEERING-SCIENCE, INC. 

TRAIN RECOVERY DATA SHEET 

FINAL (9) INITIAL (9) 

SILICA GEL s o 3  3 

TOTAL MOISTURE 
FILTER # 
DESCRIPTION 

RUN NO. / METHOD Y L Y  

TYPE f%'V 

IMP SOLN NZ-0 

J 
6 2 .  F 

COMMENTS 

e 



6060 IRWINDALE AVENUE, SUITE J 
P 0 BOX 2007 
IRWINDALE. CA 91706 
Tei (818) 969-5758 Far (ais) 969.4692 

ES 
ENGINEERING-SCIENCE, INC. 

FINAL (9)  INITIAL(9) 

SILICA GEL 9m-L6 
FILTER # 
DESCRIPTION TOTAL MOISTURE 

TRAIN RECOVERY DATA SHEET 

4( tA 

RUN NO. 2 METHOD 4 zq 
TYPE PA H 
IMP SOLN 2f l  

~ 

a 

COMMENTS 

e 



. 

SOLUTION VOL. (ml.) DESCRIPTION - 
NOZ.PROBE.RINSE 

UMBILICAL RINSE - 

6060 IRWINOALE AVENUE, SUITE J 
P 0 . B o X  2007 
IRWINOALE. Ch 91 706 
TeI: (818) 969.5758 Fax: (818) 9694692 

ES 
ENGINEERING-SCIENCE, INC. 

0 

FINAL (g)  INITIAL (9) 

SILICA GEL Y W - 2 ,  

DESCRIPTION FILTER # dl TOTAL MOISTURE 

TRAIN RECOVERY DATA SHEET 

bY,O 
/ 

/ 

RUN NO. 3 METHOD V2.Y . 
TYPE 

G TJC IMP SOLN ")o ES NO. 9 2  

COMMENTS 



7 a < 

N m w 



N 
W 
f 

m 

.. 
m 
C 
0 



I 

I 
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Sample Log-In Checklist 

ALTA 

Yes No 

ALTA Analytical Laboratory 

9. Discrepancies in Chain of Custody? 

10. Packing Retained? 

A 

3. Shipping Container is Intact? 
I I 

I IV- 4. Custody Seals Present? Number 

If yes, are they intact? 

5. Sample Containers Intact? 

6. Shipping Preservation: Ice/Blue IC 
~ 

/ B  "c 
I x  I 

7. Temperature: 

8. Chain of Custody Present? 

Comments : 



a 

e 

e 

3 I 
. ENGINEEfiiNC:-SCIEf$CE; ING. 

. .  : IFAYINDALE, CA . .  
FOST TEST Iv'IETER EOX CALIERATION FOKM . 

NOTES: 

. .  + .  

I 

I 

- .. 



e 

K O Z Z L E  CALIBRATION 

source:  d&A& 

Date of Source T e s t :  8 4 - - 9 2  

Sanpling Method: ‘CQQg LLZq 

P o l l u t m t :  e f l .  l-f. 

1 

X’ozzle  Eeasurenent Data: 

Dianeter  $1 0 * /y?- 

Diameter 2 2 c  * /86*r 

Dianeter  + 3 ’ / 2 ?c 
Aver a g e 0 . /zp 

2 

inches  

inches  

i n c h e s  

i n c h e s  

h’ote: (1) Xe+sure n o z z l e  to n e a r e s t  0.001 inches  

measurements s h a l l  b e  no g r e a t e r  than  0 . 0 0 4  inches  
( 2 ) .  The d i f f e r e n c e  between nininum and naximuii 



. 

e 

A S I D E  PLANE 
1 



ENGINEERINGSCIENCE, INC. 
IRWINDALE, CA 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
- 0-c- Q Z  THERMOCOUPLE NO. C&3* 5% 

BAEOMETRIC PRESSURE 24’ G S  AMBIENT TEMPEWTURE 6.c 
DATE /33 

CALIBRATEDBY d- 0 REFERENCE: MERCURY IN G Y S S  Krfi / l  e. 
OTHER 

<- 
1- 

DIFFERENCE (W) 

REF.TEMP + 273) -(TESTTEMP.+ 273) x 100 
(REF.  TEMP. + 273) DIFF. = ( 



APPENDIX D 

EPA METHOD 18 
METHANE & BTEX 



LABOR AT0  RY REP0 RT 

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

Address: 6060 N. lrwindale Ave., Suite J Date Received: 05/05/92 

Irwindale, CA 91706 PA1 Project No: 4139 

Contact: Mr. John Crawley Purchase Order: Verbal 

Client Project ID: NAPA #WA349 

Nine (9) Tedlar Bag Samples labeled: 

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 "92051 7". 
"920520" and "920523"  be analyzed. The dates of analysis are indicated on  the 
attached data sheets. 

Volatile Oraanic Co mDounds Analvsis 

The samples were analyzed by  combined gas chromatographylmass spectrometry 
(GC/MS) for Benzene, Toluene, Ethylbenzene and Total Xylenes. The analyses were 
performed according t o  the methodology outl ined in EPA Method TO-14 f rom the 
Comoendium of Methods for the Determination of Toxic Oraanic ComDounds in Ambient 
- Air, EPA 600/4-84-041, U.S. Environmental Protection Agency, Research Triangle Park, 
NC, Apr i l ,  1984 a n d  M a y ,  1988. T h e  a n a l y s e s  w e r e  p e r f o r m e d  b y  gas 
chromatographylmass spectrometry, utilizing a direct cryogenic trapping technique. The 
analytical system used was comprised of a Finnigan Model 4500 GCIMSIDS interfaced 
to an Entech 2000 automated whole air inlet system/cryogenic concentrator. A thick 
film (5 micron) crossbonded 100% Dimethyl polysiloxane megabore column (RT,-l, 
Restek Corporation, Bellefonte, PA) was used to  achieve chromatographic separation. 

Methane Analvsis 

The samples w e r e  also analyzed f o r  Me thane  accord ing t o  EPA 18 us ing a gas 
chromatograph equipped with a flame ionization detector (GCIFID). 

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

"92051 6" through "920524" 

Data Release Authorization: 

x;;&&Tl ./+z&, 

Kathleen Aguilera 
Analytical Chemist 

Reviewed and Approved: 

~ (htQ.GQ7 
Michael Tuday 
Laboratory Director 



PERFORMANCE ANI 

Client Sample ID 

920517 I (,  1' 

920520 . .  

lTICAL 

Methane 

Detection Limit 
PA1 Sample PPm 

ID Result 

9 2 0 18 7 2 ND 0.50 

9201873 4.2 0.50 

RESULTS OF ANALYSIS 

920523 . \ I ,. 
920523 

N/A (05/05/92) 

Client: Engineering Science, Inc. 

9201874 9.2 0.50 

LAB DUPLICATE 9.2 0.50 

HETHOD BLAMC ND \ 0.50 

Client Job ID: WA 349 
PA1 Job ID: 14139 

Test code: EPA 18 
Analyst: Sharon Smithbauer 
Instrument ID: HP5890/FID #3 
Verified by: nichaei Tuday 

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

ND = Not Detected - Less Than Indicated Detection Limit 

e 



PERFORMANCE ANALYTICRG INC. 

RESULT DETECTION RESULT 
CAS # COMPOUND LIMIT 

71-43-2 BENZENE ND 5.0 ND 

108-88-3 TOLUENE ND 5.0 ND 

100-41-4 ETHYLBENZENE ND 5 . 0  ND 

(UG/M3) (uG/M3 ) ( PPB 1 

RESULTS OF ANALYSIS 

DETECTION 
LIMIT 
( PPB ) 
1.6 

1.3 

1.2 

Client: Engineering Science, Inc. 

1330-20-7 

Client sample ID: N/A 

PA1 Sample ID: PA1 Method Blank 

m- & p-XYLENES ND 5.0 ND 1.2 

Test Code: GC/MS Mod. EPA TO-14 Matrix: Tedlar Bag 
Analyst: Kathleen Aguilera Date Received: 
Instrument ID: Finnigan 4500B/Entech 2000 Date Analyzed: :&706/92 
Verified by: Michael Tuday Volume Analyzed: 1.00 Liter 

95-47-6 0-XYLENE ND I 5.0 ND 1.2 I 
ND = Not Detected TR = Trace Level - Below Indicated Detection Limit 



PERFORHANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: Engineering Science, Inc. 

I Client Sample ID: 920517 -7 p t\\\’ ~ 

PA1 Sample ID: 9201872 

Test code: G C / M  Mod. EPA TO-14 Matrix: Tedlar Bag 
Analyst : Kathleen Aguilera Date Received: 05/05/92 
Instrument ID: Finnigan 4SOOB/Entech 2000 Date Analyzed: 05/06/92 
Verified by: Michael Tuday Volume Analyzed: 1.00 Liter 

e 

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



PERFORMANCE ANALYTICAL INC. 

CAS I 

71-43-2 

RESULTS OF ANALYSIS 

RESULT DETECTION RESULT DETECTION 
COMPOUND LIMIT LIMIT 

( uG/M3 ) ( uG/M’ ) (PPB) (PPB) 
BENZENE 4500 100 1400 31 

Client: Engineering Science, Inc. 

108-88-3 

Client Sample ID: 920520 -7 Q c t f l  Y -’- 
PA1 Sample ID: 9 2 0 18 7 3 

TOLUENE 15000 100 4000 27 

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 

100-41-4 I ETHYLBENZENE I 8100 I 100 I 1900 I 23 I 
1330-20-7 m- & p-XYLENES / L P /  I 9600 100 I 2200,.j, 23 

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

\ 
95-47-6 I 0-XYLENE I 5800 I 100 I 1300’ 1 23 I 



PERFORMANCE ANALYTICAL INC. 

RESULT DETECTION 
CAS # con POW ND LIMIT 

CUG/M3 1 (UG/M3 ) 

RESULTS OF ANALYSIS 

RESULT DETECTION 
LIMIT 
( PPB ) ( PPB 1 

Client: Engineering Science, Inc. 

71-43-2 

108-88-3 

Client Sample ID: 920520 

PA1 Sample ID: 9201873 (Laboratory Duplicate) 

BENZENE 4400 100 1400 31 

TOLUENE l5000 100 3900 I 21 

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

100-41-4 

1330-20-7 

95-47-6 

Verified by: Michael Tuday Volume Analyzed: 0.050 Liter 

ETHYLBENZENE 8000 100 1900 23 

m- .5 p-XYLENES 9500 100 2200 23 

0-XYLENE 5800 100 1300 23 

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



PERFORMANCE ANALYTICAL INC. 

RESULTS OF ANALYSIS 

Client: Engineering Science, Inc. 

Client Sample ID: 920523 -3 bll\\ t: 3 
PA1 Sample ID: 9201874 

Test Code: GC/MS Mod. EPA TO-14 Matrix: Tedlar Bag 
Analyst: Kathleen Aguilera Date Received: 05/05/92 
Instrument ID: Finnigan 45OOB/Entech 2000 Date Analyzed: 05/06/92 
Verified by: Michael Tuday Volume Analyzed: 1.00 Liter 

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

e 
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APPENDIX E 

EPA METHOD 0011 
FORMALDEHYDE 



FIELD DATA SUMMARY 

NAPA--METHOD Om1 30-Apr-92 
KILN BAGHOUSE STACK ounm 

1 2 3 4 5 6 
Mc. Vdume of water vapu condensed In Implngers and 
slllca gel 293.9 416.9 239.3 

MTI. Dry gas volume as measued by aY gas 
meter (dc0 71.988 63.381 53.456 

y. Dry gas meter callbratlm facta (dlmenslordess) 1.003 1.003 1.003 

Run R U l  RUl  R U l  RUl  RLn 

Pb. Baromemc Pressure at sampllng slte On. H a  29.83 29.83 29.83 

Ps. Absolue stack gas pessue  (h. Hg.) 29.79 29.79 29.79 

dH. Average p e s s u e  dlfferentlal across the 
alflce meter On. H20) 1.83 1.59 1.90 

Tm. Meter temperature (dR) 555.00 543.00 551.00 

Mn(std). Dry gas volune as measued by dry 
gas meter. curected to standard condlUons (dsd) 68.794 61.871 51.464 

Bws. Water vapor In me gas steam. propatlon by 
volune (dlmenslonless) 0.168 0.241 0.180 

%C02. Percent carbon dlodde byvolUTle ( d Y  basls) 3.80 3.60 3.60 

%02. Percent oxygen By volune (by basls) 14.00 14.00 14.00 

M. Dry molecular welmt of stabc gas bbAb-mole) 29.17 29.14 29.14 

Ms. Wet molecular weight of stadc gas (lbllb-mole) 27.30 26.45 27.13 

cp. Pltot me coemclent (dlmenslordess) 0 64 0.84 0.84 

Sq.Rt dP. Average square root of veloclty pressure 
of stack gas On. of H20) 1.1270 1.0470 1.1490 

Ts. Stack temperature (dR) 675 676 665 

AS. Cross-sectional area of stack M 5.940 5.940 5.940 

Qs(std). Dry volunetlc stadc gas Row rate, standard 
cmdltlons (dschn) 17,036 14.648 17,295 

~ n .  Ooss-sectlcnal area of nozzle M 2.64E -04 2.64E -04 2.64E -04 

96.0 96.0 72.0 

94.63 98.97 92.97 



SOURCE TEST CALCULATIONS 

68 "F 
95.0 "F 

215.0 "F 
1.1no 

71.988 ff3 
1 .ow0 

1.83 'HZ0 

14.00 % 0 2  
3.80 % CO2 
0.00 % CO 

82.20 % N2 

e 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 

Duct Length 
Duct Width 
StackArea,As 
Test Time, 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

Stack I.D. 

a 

a 

NAPA--METHOD 001 1 
KILN BAGHOUSE STACK OUTLET 

30-Apr 92 
Run No. 1 

FIELD DATA 

Standard Temperature, T(std) 
Meter Temperature, Tm 
Stack Temperature, Ts 
SQ.RT. dP 
Meter Orifice, dH 
Meter Volume, Vm 
Meter Correction. y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nlrogen 

29.92 'Hg 

29.83 " g  
293.9 me 
33.00 inch 
0.00 inch 
0.00 inch 

5.940 ft2 
., 96.0 min. 
'0.220 inch 

-0.48 'HZ0 

0.84 

CALCULATIONS 

Vm(std) = [ T(std) + 4601 Pstd ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) .{-I dscf 

Vw(std) = 0.04715 ff3/g / 528 X r(std) + 4601 X VlC .........................................13.8571 SCf 

BWS = Vw(std) / [vm(Std) + Vw(std)] ................................................................. 1 0 . 1 6 8 )  

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

@.Dew Point Temp. / (Pstack, in.Hg.) .............................................................. 
% Excess Air =(%02 - O.S%CO) / [0.264%N2 - (%02-0.5%CO)] x 100 ...... 1- 1 % 

Md = (0.44x%C02)+(0.32~%02)+[0.28 x (%N2 + %CO)] .......................... L-1lbilb-moli 

Ms = (Md x (1 -em)) + (18.0 x Bws) ............................................................... 427.30] Ib/lbmolm 

P(S=k) = Pb + [PStatic / 13.61 ......................................................................... .] 'Hg 

vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(TS + 4M)) I (Ms x P(stack))] ............... 173.731 WseC 

OS = vs x AS x 60 ...................................................................................................... acfm 

Os(ad) = Os x (1 - Bws) x [(T(std) + 460) / (Ts + 4M))] x (P(stack) / Pstd) ...[17.036) dscfm 

Areaofsamplingnoule,h = [(DI-I/Iz)^~xP~]/~ ...................................... (0.0002641~ 

I = (Ts+460) x [(0.002569 x Vlc) + [Vm(std) / ((l(std) + 460) I Pstd)]] x 100 / 
[0xP(stack)xAnxvsx60]  .............................................................................. 1 x 1  % 



SOURCE TEST CALCULATIONS 

68 "F 
83.0 O F  

,216.0 O F  

1.0470 

63.381 n3 
-1 .om0 

1.59 "20 

14.W % 0 2  
3.60 % C02 
0.00 % CO 

82.40 % N2 

NAPA--METHOD 001 1 
KILN BAOHOUSE STACK OUTLET 

Standard Pressure, Pstd 
Static Pressure, Paatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 
Stack I.D. 
Duct Length 
Duct Wicith 
StackArea,As 
Ted Time, 0 
Nozzle Diameter 
Pitot Coefficknt, Cp 

01 -May 92 
Run NO. 2 

r I 
I 1 FIELD DATA 

Standard Temperature, T(dd) 
Meter Temperature, Tm 
Stack Temperature, Ts 
SQ.f?T. dP 
Meter Oriice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

'29.92 'Hg 

29.83 'Hg 
416.9 ml 

'33.00 inch 
0.00 inch 
0.00 inch 
5.940 ft2 
' 96.0 min. 
0.220 inch 

'-0.48 "20 

0.84 

CALCULATIONS 

Vm(std) = [ T(std) + 460 / Pstd ] x Vm x y x (Pb + (dH I13.6)) / (Tm + 460) dsd 

Vw(std) = 0.04715 n3/g / 528 x [T(std) + 4601 x Wc .........................................19.6571 SCf 

~ w s  = ~ ~ ( a c i )  / p/m(std) + ~ ( d d ) l  ................................................................. 1.1 
Bws @ Saturated Conditions = Vapor Press. of H20 
@ Dew Point Temp. / (Pstack, in.Hg.) ............................................................... -1 

Lower Bm 
Value Used 

% Excess Air =(%02 - OS%CO) / [O.E64%N2 - (%02-0.5%CO)] x 100 ...... 1- 1 %  
Md E (0.44x%CO2)+(0.32~%02)+[0.28~ (%N2+ %CO)] .......................... 1 ~ ( I b f i b - m o l t  

Ms = (Md x (1 -Em)) + (18.0 x Bws) ............................................................... ~26.451IbAb-molc 

P(stack) = Pb + [PStatiC / 13.61 ......................................................................... 29.791 'Hg 

vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(TS + 460) / (Ms x P(aack))] ............... 469.631 WSec 

QS = vs x AS x 60 ....................................................................................................... acfm 

Qs(std) = Qs x (I - Bws) x [(T(std) + 460) / (Ts + 460)] x (P(stack) / Pstd) ...I-( dscfm 

Areaofsamplingnoule,An= [ ( ~ n / i 2 ) ^ 2 x p i ] / 4  ...................................... 10.0002641~ 

I = (Ts+460) x [(0.002669 x Vlc) + [Vm(ad) / ((T(ad) + 460) / Pstd)]] x 100 / 
[ 0 x P(stack) x An x vs x 60 ] .............................................................................198.971 % 



68 O F  

91.0 "F 
205.0 'F 

'53.456 ft3 
,1.0030 

1.1490 
1.90 'HZ0 

14.00 % 0 2  
3.60 % C02 
0.00 % CO 

82.40 % N2 

e 

Standard Pressure, Pstd 
Static Pressure, Pstatic 
Barometric Pressure, Pb 
Condensate Volume, Vlc 
Stack1.D. 
Duct Length 
Duct Width 
StackArea,As 
TeaTime. 0 
Nozzle Diameter 
Pitot Coefficient, Cp 

e 

SOURCE TEST CALCULATIONS 

NAPA--METHOD 001 1 
KILN BAGHOUSE STACK OUTLET 

01 -May 92 
Run No. 3 

Standard Temperature, T(std) 
Meter Temperature, Tm 
Stack Temperature, Ts 
SO.RT. dP 
Meter Orifice, dH 
Meter Volume, Vm 
Meter Correction, y 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Carbon Monoxide 
Stack Gas Nitrogen 

29.92 'Hg 

29.83 'Hg 
,239.3 m t  
33.00 inch 
0.00 inch 
0.00 inch 

5.940 ft2 
72.0 min. 

0.220 inch 
0.84 

-0.48 '"20 

CALCUlATlONS 

Vm(ad) = [ T(std) + 460/ Pstd ] x Vm x y x (Pb + (dH 113.6)) / (Tm + 460) .{si.46;jl dscf 

Vw(std) = 0.04715 ft3/g / 528 x [T(std) + 4601 x Vlc .........................................11.283] SCf 

Bws = vw(std) / [vm(std) + Vw(std)] ................................................................. { o . l s o l  ' I  h e r  BIvl -. . 

Bws @ Saturated Conditions = Vapor Press. of H20 Value U x d  
@ Dew Point Temp. / (Pstack, in.Hg.) ............................................................... 10.8731 

% Excess Air =(%02 - OS%CO) / [0.264%N2 - (%02-0.5%CO)] x 100 ...... 1- % 

Md = (0.44 x %C02)+(0.32~%02)+[0.28 x (%N2 + %CO)] .......................... 1 ~ 1 l b i l b - m o l i  

Ms = (Md x (1 -Bws)) + (18.0 x Bws) ............................................................... 4 2 7 . 1 3 )  Ibilb-moll 

P(stack) = Pb + [Pstatic / 13.61 ......................................................................... -1 'Hg 

vs = 85.49 x Cp x (Sq.Rt. dP) x [Sq.Rt.(Ts + 460) / (Ms x P(stack))] ............... 1-1 WWC 

Os = vs x As x 60 ................................................................................................26,669 1 acfm 

Os(std) = Os x (1 - Bws) x [(T(std) + 460) I (Ts + 460)] x (P(stack) I Pstd) ...1-) dscfm 

Areaofsamplingnoule,An= [ (Dn / l2 ) "2xP i ] / 4  ...................................... \-It12 

I = (ls+460) x [(0.002669 x Vlc) + [Vm(std) I ((T(std) + 460) / Pstd)]] x 100 I 
[0xP(stack)xAnxvsx60]  ............................................................................. 192.971 % 



EMISSION CALCULATIONS 
FORMALDEHYDE 

NAPA--METHOD 0011 
KfLN BAGHOUSE STACK 

30-Apr 92 

(STACK DATA 
Blank Value 

Vm(std), ft3 

Qs(std), ftJ/rnin 
F - Factor, dscf/MMBtu 
Oxygen, % 

Run 1 Run 2 Run 3 laverage) 
68.794 61.871 51.464 60.709 
17,036 14,648 17,295 16,326 

0.00 
14.00 14.00 14.00 14.00 

a 

EMISSION CALCULATIONS 

Run # ug ppm Ib/hr Ib/MMBtu ngldscm 

1 7.78E+02 3.20E-01 2.55E-02 O.OOE+OO 3.99E+08 

2 2.85E+03 1.30€+00 8.94E-02 O.OOE+OO 1.63E+09 

3 2.32E+03 1.28€+00 1.03E-01 O.OOE+OO 1.59€+09 

Average 1.98E+03 9.67E-01 7.27E-02 0.00€+00 1.21E+09 

Blank Train 3.20€+00 1.49E-03 1.14E-04 O.OOE+OO 1.86E +06 

e 

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

pprn = 1.60982 x [T(std) + 4601 x ug x (0.001 mg/ug) / [ MW x Vm(std)] 
where : 1.60982 = Ideal Gas Law Constant 

Ib/hr = (0.00000137 Lb-Mole O R  / ft3) x 60 min/hr x Qs(std) x MW x ppm / [T(std) + 4601 

Ib/MMBtu = F-Factor xMWx (0.00000137 Lb-MoleoR/ft3) / 
[T(Std) + 46O]X [20.9 / (20.9 - %02)] X ppm 

ng/dscm = rng x ( l e 6  ng/mg) / [ Vm(std) x 0.028317 rn3/ft3 1 

Vm(std) = [ T(std) + 460 / Pstd ] x Vm x y x (Pb + (dH / 13.6)) / (Tm + 460) 

MW of Formaldehyde = 30.026 Standard Temperature = 68 O F  



a 
NAPA--METHOD 0011 
KILN BAGHOUSE STACK 

ANALYTICAL SUMMARY 
FORMALDEHYDE 

30-Apr 92 

Sample Detection 
Sample Concentration Limit 

Run # Solution 019) 01g) 

1 DNPH 778 

2 DNPH 2850 

3 DNPH 2320 

Blank DNPH 3.2 
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6080 IRWINDALE AVENUE, SUITE J 
P.0.BoX m 7  
IRWINDALE. CA 91706 
TeI: (818) 969-5756 Far: (818) 469-4692 

.. . - .- 

ES 
ENGINEERING-SCIENCE, INC. 

gAJ1::o L! I It EA I 1;s 1 s  1 - 0  I< s c 11- c 0 s 1'1: >\ C'l't sc; l.&\gw]!.< ;\I.<> I? I 1,s 
e 

e 



May 8, 1992 

ENGINEERING SCIENCE, INC. 
6060 Irwindale Avenue 
Suite J 
Irwindale, CA 91706 

Attn: John Crawley 

JOB NO. 21255 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 

S 

LABORATORY REPORT 

._ 
Samples Received: Four (4) Liquid Samples 
Date Received: 5-4-92 
Purchase Order No: Proj#: WA34O/Napa 

The samples were analyzed as follows: 

SamDles Analvz ed Analvsis 

Four (4) liquids Formaldehyde by EPA 8315 

a Besults 

Table 1 

Page 1 of 2 

e 
l 

Michael Shelton I D. 
Technical Director I President 

T h i s  report  i s  to  be reproduced i n  i t s  e n t i r e t y .  



WEST COAST ANALYTICAL SERVICE, INC. 

ENGINEERING SCIENCE, INC. Job #21255 
Mr. John Crawley May 8, 1992 

0 

LABORATORY REPORT 

Table 1 

romaldehvde bv EPA 8315 

Sample. ZCB 

920512 ' 
920513 
920514 ' 
920515 

Detection Limit 

Date Analyzed: 5-7,8-92 'e 

Parts per 
Mi3.1  ion 

1.62 
4.91 
5.54 
0.013 

480 
580 
419 
250 

778 
2850 
2320 

3.2 

0.05 ---- 

Matrix Spike/Matrix Spike Dupli ate Recovery Summary 

Client: Engineering Science QC Batch #: 507921 
Job no.: 21255 

Date Matrix: Impinger 
Analyzed: 5-7,8-92 Units: Micrograms 

Page 2 of 2 
WES 
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P.O.6OX 2007 
IfiWINOALE. CA Sl3W 
Til: (616) ?69.57YFm: (616) 969.4697 ENGINEERING-SCIENCE, INC- . 

.s 
T k A I N  RECOVERY DATA SHEET 

-i 

NOZ.  FROBZ. RI :JSE 

iT],;BI L I  CA L R I  1J S E 

RUN NO. I METHOD 1 1  

TYPE f i-c 1-1 I/ - 
IMP SOLN bNP& 

VOL. ( m l .  ) D E S C R I P T I O N  I SOLUTION 

1 

2 

COI3!.1 EN T S 

. 



6060 IRWINDALE AVENUE, SUITE J 
P 0 BOX 2W7 
IRWINDALE. CA 91706 
Tel (818) 969-5754 Fax (818) 969-4692 

ES 
ENGINEERING-SCIENCE, INC. a 

SOLUTION VOL. (ml.) DESCRIPTION 

NOZ.PROBE.RINSE 

UMBILICAL RINSE - 

TRAIN RECOVERY DATA SHEET 

FINAL(m1.) INITIAL(m1.) 

z METHOD ub C!d \ RUN NO. 

TYPE & - < N O  

IMP SOLN bG pH 

NET. 

IMPINGERd / 
L IMPINGER# 
3 IMPINGER# 

'5 20 N O  2-2 0 

L CL' I C \  L) '2j-b 

5 0 f 
- 

I 

IMPINGER# 

DESCRIPTION 

IMPINGER RINSE 

FINAL (4) INITIAL(g) 

SILICA GEL 7 q t . r  41.7 
FILTER # 
DESCRIPTION 

COMMENTS 



6060 IRWINDALE AVENUE, SUITE J 
P 0 BOX xK17 

IRWINDALE. Tel (818) 969.5758 CA 91706 Fax (818) 9 6 9 4 9 2  
ES 
ENGINEERING-SCIENCE, INC. 

.TRAIN RECOVERY DATA SHEET 

~ - 
FINAL (4) INITIAL(g) 

SILICA GEL 7 9 7 3  

DATE 54 -41 

FILTER DESCRIPTION # 31 

FACILITY Nap0 

TOTAL MOISTURE 

RUN NO. -3 METHOD @@ I I 

IMP SOLN bN P N 

COMMENTS 

e 
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. E N G I ~ ~ E E F ; I N ~ . ~ C I E I U C E ~  ING. 
1 

.' I K \ ' M X L E ,  CA I 
~ 

. .  
FOST TEST METER EOXCACIERATION FOKM * ,. 

. .  

NOTES: 

I 

I 

I 

6. . 
?: . 

- .. 



N O Z Z L E  C A L I B U T I O N  

source: r\s &e&. 
Date of Source T e s t :  

Sampling Kethod: 

Pollutant: 

0 4 - X O -  9 2  

2 

Note: (1) Xeasure n o z z l e  to nearest  0.001 inches 

neasurenents s h a l l  b e  no greater  than 0 . 0 0 4  inches 
( 2 ) .  The d i f f e r e n c e  between minimum and naximux 





~ ~~ ~ 

ENGINEERING-SCIENCE, INC. 
IRWINDALE, CA 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
- O G -  c?z THEfiMOCOUPLE NO. c&3* 5% 

AMBIENT TEMPERATURE br 
DATE A3 
BAFiOMETRlC PRESSURE 24. &< 
CALlBRATED6Y a d- 0 &-t REFERENCE MERCUfiY IN G P S S  ,%T&/z e 

OTHER 1 

- 
REFERENCE 

POINT 
NUM5ER 

0 .o"& 

REFERENCE lHERMOCOUPLE 
SOURCE THERMOMETER POTENTK)M€lER 

(SPECIFY) TEMPEFANiiE TEMPEWNEE 

1 2 6  I i?/ I 

0 -0 
I 

I1 I 1 I I 

REF. TEMP + 273) - (TESTTEMP.+ 273) x loo 
(REF. TEMP. + 273) DIFF. = 



- *  -.. 
i ?- 

APPENDIX F 

CEM DATA REDUCTION, STRIP CHARTS, AND QUALITY ASSURANCE 



E N t l N E i X i t - S C I E N C E ,  INC. 
l?\VNDALE, CA 

E S  CONTINUOUS EMISSIONS MONITORS DATA 
CALIERATION DRIFT CORRECTION 

Fi.0JECT dA pt? SKEET 1 OF a 
FUh'T 1 n d G  or.- - r - i ,  CXLCUL4TEO 6Y " 0  E 
LOCA7ON ~%r,r? J?A- 'C - GAT E Y /t9/! 3 



Eh'5 ISEiSiXG.SClih'CE, Ih'C. 
IWWDhLE, Ch 

ES CONTINUOUS Eh'llSSIONS MONITORS DATA 
CALI B RAT1 0 N DRIFT. co R R E CTI 0 N 

OJECT hjP PA . S K E E T L O F  2 e - 
1 n I ' f ; j  rr? .- i. CXLCUUTED 6 Y  L, )L) 

.T&C c , .  ,g. i 'Ic; DATE Y/?#,/c; 2 
WT 
CATION - 

1 I I 
I 

I I 

I i 
' I  

I 

I 
I 
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U E  
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EhGINEE%NG-SCIENCE, INC. 
IRWINOALE. CA 

RUN NO. 

CCZ 9,. to @.kO 

2 zz, z z 

0 2 .  12-?4 

8.74 8.60 

cg.. - 
B I AVERAGE S N A F U  W CONCENTRATION P O M  ANALYZER) PPM OR Y VOC (DRY) 

% A W U G E  OF I N l W  AND FINAL ZERO DRIFT. PPM OR Y WL (DRY) 

C, I AVERAGE OF INITIAL AND FINAL SPAN DRIFT. PPM OR X VOL (DRY) 

C y  - SPAN GAS CYLINDER CONCENTPATION. PPM OR Y VOC (DRY) 

CORRECTED S W P E  GAS CONCEhTRATON. PPM OR Y W L  PRv) 



ENGINEERING-SCIENCE, INC. 
IRWINDALE, CA 

ES CONTINUOUS EMISSIONS MONITORS DATA 
CALIBRATION DRIFT CORRECTION 

PROJECT Nee . wr\6wKh SHEET OF ;L 

PLAM NMA CALCULATED BY I C ~  ‘ p  
LOCAnON MSIQIJJE ci%clc ous&‘f DATE 01 “i1a-f 1992 

t I I I 

-H- 
b - CORRECED S4MPLE GAS CONCEh7R4lON. PPM OR Y VOC (DRY) 

5 I AVEMGE SlIMW W CONCENTMTION (FROM ANNYZER) PPM OR Y VOC (DRY) 

% AERAGE OF lNmU AND FINN. ZERO DRIFT. PPM OR Y VOC (DRY) 

C, I AERAGE OF INITIN. AND FINN SPAN DRIFT. PPM OR Y MI (DRI) 

CY I SPAN GAS ONNOER CONCEMR*TION. PPM OR Y VOC PRO 
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ENCINEERINGSCIENCE, INC. 
IRWINDALE, CA 

ES CONTINUOUS EMISSIONS MONITORS DATA 
CALIBRATION DRIFT CORRECTION 

PROJECT 'R!e-n&. I&G 17.,rXq SHEET I OF 1 
PLANT && !::. CALCULATED BY 

DATE oq hlAy !922 -.,. ,l;.l LOCAT,ON pps,;: (l.-z . ,',, -. ~?.-.: E7 

ChU c,,s - [ E .  C,) l- c,. co' 

C0.I  - 
E I AMMOE W E  GAS CONCENFATlON (FROM A)r'ALnER) PPM OR Y VOL PRY) 

CORRECTED %JAPE GAS CONCEhTFATON. PPM OR Y VOL P R Y )  

C, - AMMGE OF I N t n * L  UI~D ~ N A L  ZERO DRIR. PPM OR % VOL PRY) 
e,, - AMMGE OF iNinu AVD FINAL SPAN D R I ~ .  PPM O R  Y VOL (DRY) 

Cu SPAN W CYLINDER CONCENTR4TlON. PPM OR Y VOL (DRY) 
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SCOT T-M A RR I N , I N C . 
653 1 BOX SPRINGS BLVD. RIVERSIDE. CA 92507 
TELEPHONE (7 14) 653.6780 FAX 17 14) 653.2430 c = IN I 

- 

REPORT OF ANALYSIS 

ENS101 

Engineering Science, Inc. 
P.O. Box 2007 
Irwindale, CA 91706 

TO: Nick Nielsen DATE: 02 March 1992 

CUSTOMER ORDER NUMBER: WA 315/Reanalysis 

CC86206 CYLINDER NUMBER 

COMPONENT CONCENTRATION (vlv) 

Nitric Oxide 22.97 f 0.23 ppm Replicate 02/27/92 22.73 ppm 
Analysis 22.70 DDm 

Carbon Monoxide 

Nitrogen' Balance 

7.16 t 0.15 ppm 

- 
Cylinder Pressure: 600 psig 

.. 
Data On 22.77 ppm 
NO: Mean 22.74 ppm 

Expiration Date NO: 08/27/92 

Replicate 02/28/92 7.21 Dom 
Analysis 7.30 &n 
Data On 7.23 ppm 
co: Mean 7.25 ppm 

Expiration Date CO: 08/28/92 

I 

The only liabiliy of this company lw gas which (ails 10 comply with this analysis shall be replacamenl or reanalysis thereof by the 
mmpany wimOul ema wsL 



... 
2001 THIRD ST. 0 UNIT H 8 RIVERSIDE. CA 92507 

TELEPHONE (714) 704-1240 

RaERORT OF ANALYSIS 
EPA PROTOCOL GAB MTXTURES 

EN8101 

NIX NIELSEN 
ENQINEERINO BCIENCXB, ZNC. 
P.0. BOX 2007 
IRWINDALE, CA 91706 

To: 

CUSTOWR ORDER NUXEER: V: NICK NIELSEN 

1. . ,., 
.c 

C 
t 

'I 

F 

5' .(; 
* . 
i 

DATE I 11/12/91 :> 
(r 
-. 
v ... 

I PAQl 1 



SCOTT-MARRIN, INC. 
6531 BOX SPRINGS BLVD. RIVERSIDE. CA 92507 
TELEPHONE 17 141 653.6780 FAX 17 14) 653.2430 I 

REPORT OF ANALYSIS 
a 

ENS101 

Engineering Science, InC. 
P.O. Box 2007 
Irwindale, CA 91706 

TO: Nick Nielsen DATE: 05 March 1992 

CUSTOMER ORDER NUMBER: WA 315lReanalysis 

CC78206 CYLINDER NUMBER 
COMPONENT CONCENTRATION (v/v) 
Nitric Oxide 922 f 9 ppm Replicate 03/04/92 929 ppm 

Analysis 928 ppm 
Carbon Monoxide 919 f 9 ppm 

Nitrogen* Balance 

. Cylinder Pressure: 650 psig 

*Oxygen-free 

Data On 928 ppm 
NO : Mean 928 ppm 

Expiration Date NO: 09/04/92 

Replicate 02/28/92 925 ppm 
Analysis 929 ppm 
Data On 928 ppm 
co: Mean 927 ppm 

Expiration Date CO: 08/28/92 

4PPROVED 

B.E. Gross 

The only liability 01 this m p a n y  lor gas which (ails 10 cernply with this analysis shall be replacemenl M reamlysis thereof by the 
mrnpany withom e m a  mst. 



PAGENO4 OF 

SCOTT - MARRIN, INC. 6531 BOX SPRINGS BLVD. RIVERSIDE, CALIFORNIA 92507 0 
REPORT OF ANALYSIS 

CUSTOMER ORDER NUMBER: WA 315/Reanalysis 

CYLINDER NUMBER CC28282 
COMPONENT CONCENTRATION ( V l V )  

Nitric Oxide 

Carbon Monoxide 

Nitrogen* Balance 

Cylinder Pressure: 800 psig 

*Oxygen-free 

46.2 5 0.5 ppm 

23.36 ? 0.23 ppm 

Replicate 02/27/92 45.9 ppm 
Analysis 46.0 ppm 
Data On 46.0 ppm 
NO: Mean 46.0 pprn 

Expiration Date NO: 08/27/92 

Replicate 02/28/92 23.34 pprn 
Analysis 23.22 pprn 
Data On 23.54 ppm 
co: Mean 23.31 ppm 

Expiration Date CQ: 08/28/92 



PAGE NO.^ OF 6 

SCOTT - MARRIN, INC. 6531 BOX SPRINGS BLVD. RIVERSIDE, CALIFORNIA 92507 

REPORT OF ANALYSIS 
0 

C U S T O M E R  ORDER N U M B E R :  Verbal D. J. /Reanalysis 

CHRONOLOGICAL RECORD OF CERTIFIED CONCENTRATIONS 

CC356 
CYLINDER NUMBER: 

Nitric Oxide Carbon Monoxide DATE: 

09/16/91 434 ppm 456 ppm 

09/23/91 456 ppm 

09/24/91 

a 05/27/92 

05/29/92 

AVERAGE 

436 ppm 

435 ppm 

452 ppm 

435 ppm 455 ppm 

e 



' SCOTT - MARRIN, INC. 2001 M l R D  ST., UNIT H RIVERSIDE, CALIFORNIA 92507 e 
REPORT OF ANALYSIS 

CUSTOMER ORDER NUMBER: 1187/27/Reamlysis 

CYLINDER NUMBER e12818 
COMPONENT CONCENTRATION (v/v) 
Carbon Monoxide 1819 f 18 ppn Replicate 5/28/91 1789 ppn 

Analysis 1820 p 
Zero Air Balance 

Cylinder Pressure: 1400 psig 

k t a - m  1823 ppn 
a, Mean 1811 am - -  
EXpiration Date a: 11/28/92 

(The carbon Monoxide analysis was performed in accordance with Section 3.0.4 of the) 
(revised EPA traceability prohxnl No. 1 dated June 9, 1987. The analysis is 1 
(traceable to the National Institute of Standards and Technology by direct 1 

) 
) 

(with catalytic methanation/flame ionization detection. The last multipint 1 

(intercomprison with c;MIS, cylinder number -5397 at 2409 ppn Carbon Monoxide in 
(Nitrogen. The analysis was performed using a Carle Model 8000 gas ChmMtcyraph 

(calibration was performed 5/15/91. 

SMF-03 



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

T E L E P H O N E  (714) 784-1240 I = 111 I 
REPORT OF ANALYSIS 

EPA PROTOCOL GAS M I X T U R E S  

ENS101 

HUMBERT DERIADA 
ENGINEERING SCIENCE, INC. 
75 N. FAIROAKS A m .  
PASADENA, CA 91103 

TO: 

CUSTOHER ORDER NUMBER: FI-1044- 

DATE : 12/31/90 

PAGE 1 

<xxxxxxxxxx><xxxxxv><>:xx:~>'.::  i ~ x > c ; c < x > < x x x x x x x x ~ x ~ x ~ >  

COMPONENT CONCENTRATION(v/v) STANDARD ~URE,WOD~,S/?I.DETKTIOR DATE ANALYSIS DATA 
REFERENCE ANALYZER EXPIRATION REPLICATE 

__----------- -------------_---- --------- ----------------- -------- ------------- 
CYLINDER NO.: C C 5 6 8 5 0  

Carbon Monoxide 411 2 4 ppm OPUS s/m 8249 06/28/92 413 p p  412 ppm 

Zero Air Balance CC28362 Cda chromatography u r n  

12/11/90 12/28/90 car10 Insts M d n l  80m0 

Cylinder I Hethanation/FID 414 p p  409 p p  

Cylinder Pressure: 2000 psig E 493 ppm last Cnl Data: 12/26/90 n-: 412 p p  410 ppm ................................................................................... 
:&DER NO.: CC62404 

Carla 1n.tn wd.1 8000 12/19/90 12/27/90 

Carbon Monoxide 229.7 2 2.3 ppm OPUS s m  8249 06/21/92 230.5 p p  228.5 ppn 

Cylinder I HathanationlFID 229.8 p p  228.0 ppm 

Zero Air Balance PP16453 Cda Chmmatagraphy 231.3 u r n  230.3  D D ~  

Cylinder Pressure: 2000 psig e 268.0 p p  last Cal  Date: 12/26/90 Mean: 230.5 p p  228.9 ppn 

ppm = umole/mole % = mole-% 

The above analyses were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure G1. / 



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

TELEPHONE (714) 784-1240 = 111 I I 

w 

=PORT OF ~ A L Y S I ~  
EPA PROTOCOL GAS MIXTURES 

ENS101 

NIK NIELSEN 
ENGINEERING SCIENCES, INC. 
P.O. BOX 2007 
IRWINDALE, CA 91706 

TO: DATE : 08/06/91 

ppm = umole/mole % = mole-% 

The above analyses were performed in accordance with EPA-1987 Traceability Protocol 
It 1, Section 3.0.4, Procedure G1. f 



SCOTT-MARRIN, INC. 
2001 THIRD ST. U N I T  H RIVERSIDE, CA 92507 

TELEPHONE (714) 784-1240 c = 111 I 
REPORT OF ANALYSIS 

EPA PROTOCOL GAS MIXTURES 

ENS101 
TO: 

N. NIELSEN 
ENGINEERING SCIENCES 
P.O. BOX 2007 
IRWINDALE, CA 91706 

DATE : 18/17/91 

ppm = umole/mole e = mole-% 

The above analyses were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure G1. 1 



SCOTT-MARRIN, INC. 
2001 THIRD ST. UNIT H RIVERSIDE. CA 9 2 5 0 7  

- I TELEPHONE (714) 784-1240 

REPORT OF AN2KLYSIS 
NIST TRACEABLE GAS MIXTURES 

ENS101 

D.J. WYMAN 
ENGINEERING SCIENCES, INC. 
P.O. BOX 2007 
IRWINDALE, CA 91706- 

TO: DATE: 01/03/92 

e 

ppm = umole/mole 

The above analysis is traceable to the National Institute of Standards and Technology 
by intercomparison with the reference standard listed above. 
Where indicated, volumetric and gravimetric reference standards are traceable thru use 
of our analytical balance. NIST R e p o r t  NO. MMRp 232.09/20 491. 

% = mole-% 

7 
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.- 

SCOTT - MARRIN, INC. 2001 MlRD ST., UNIT H RIVERSIDE, CALIFORNIA 92507 a 
REPORT OF ANALYSIS 

CUSTOMER ORDER NUMBER: 11 87/27/Reanalysis 

CYLINDER NUMBER a367204 
COMPONENT CONCENTRATION (vlv) 
Sulfur Dioxide 91.1 f 1.8 ppn Replicate 5/23/91 91.3 ppn 

Analysis 91.2 ppn 
Air Balance 

Cylinder Pressure: 1800 psig 

Data 021 91.0 ppn 
so2 : Mean 91.2 ppn 

miration Date SO2: 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 1 
(traceable to the National Institute of Standards arid ~ o l o g y  by direct 1 
(interamparison with GUS, cylinder nunher ) 
(in Nitrogen. ) 
(72138 gas chranatogra& with electrochemical detection. The last calibration ) 

a368658 at 102.5 ppn Sulfur Dioxide 
The analysis was p e r f o d  using an Interscan Mcdel RM2450P, S/N 

(was performed 5/10/91. 1 

e 

SMF .03 



Scott Specialty Gases, Inc. 

8 / 0 2 / 9 1  2 6 0 0  CAJON BLVD., SAN BERNARDINO, C A . 9 2 4 1 1 - 0 0 0 0  
PHONE: 7 1 4 - 8 8 7 - 2 5 7 1  FAX:714-887-0549  ................................................................................ 

ENGINEERING SCIENCE PROJECT 8 :  0 2 - 1 5 0 3 9  
6 0 6 0  N. IRWINDALE AVENUE PO 0 :  F l - 1 2 1 2 - 2 4  
SUITE J 
I RW I NDALE CA 9 1  7 0 6 - 0 0 0 0  
YPLAB 

CYLINDER (I: AAL6390  ANALYT I C A L  ACCURACY: + / -2% 
................................................................................ 

COMPONENT 

METHANE 
A I R  

REQUESTED ANALYSIS 1 
CONCENTRATION ( MOLES) U/M 

20.0 PPM 1 9 . 9  P PM 
BALANCE N/A 

e 

e 
PLUMSTEADVILLE. PENNSYLVANIA I TROY. MICHIGAN I HOUSTON. TEXAS I DURHAM. NORTH CAROLINA 

SOUTH PLAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSETTS I LONGMONT. COLORADO 
BATON ROUGE. LOUISIANA 

~~~ ~ 



SCOTT-M ARRIN, INC . 
2001 THIRD ST. U N I T  H RIVERSIDE, CA 92507 

TELEPHONE (714) 784-1240 I = I11 I 
REPORT OF m A L Y S I S  

CALIBRATION GAS MIXTURES 

ENS101 
TO: DENNIS BECVAR 

ENGINEERING SCIENCES 
C/O ARIZCNh. WRTLAND CEMENT 
11151 N. CASA GRANDE HWY 
RILLITO, AZ 85654 

DATE : 07/08/91 

CUSTOMER ORDER NUMBER: WA-275 PAGE 1 

< > < > < x x x x x ~ . x x ~ x x x ~ x x ~ x ~ ~ . x ~ ~ > < ~ x ~ ~ x ~ ~ ~ ~ x x ~ x ~ x ~ ~ ~ . x ~  

CYLINDER NO.: CC67245 CYLINDER NO.: CC12212 

COMPONENT CONCENTRATION(V/V) COMPONENT CONCENTRATION(V/V) - - - - - - - - - ------------------ ------- -- ___-____------__-- 
Methane 49.9 2 2.5 ppm Methane 96.4 + 4.8 ppm 
Zero Air Balance Zero Air Balance 

e 

ppm = umole/mole % = mole-% 



TO: 

SCOTT-MARRIN, INC. 
653 1 BOX SPRINGS BLVD. RIVERSIDE. CA 92507 
TELEPHONE 17 141 653.6780 FAX (7 141 653.2430 I = 1111 

REPORT O F  ZXNALYSIS 
EPA PROTOCOL GAS MIXTU-S 

ENS101 
Xick Nielsen 
Engineering Science, Inc. 
6060 N. Iwindale Ave. 

Irwindale, CA 91706- 
suite J 

DATE : 03/28/92 

Ct2STOMER ORDER NUMBER: NICP IlIELSEN PAGE 1 

.:x:<:>.:><x><xxx:<<xc. :.< >: Y-XXX:.::. :.<:<x><xx> : 1 <:.:w.><:rC: <>~:<><xxxxxxx> 

LXIXPOXENT CONCENTRATION(v/v) . STANCARR). . IcIII.IISLIZL.,.Clb,~~-TUl DATE; ANALYSIS DATA 
MYLkENC3 . \?GL?ZLX EXiI.~.i'IGli KETLlCATE 

_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ---------. ----------------- -------- ------------- 
CYLINDER NO. : CC12 5 68 

V a x i a n  Model 1860 03/16/92 
oxygen 3.01 5 0.03 % QMIS a/N None 09/16/93 3.01 8 

cylinder I Th-1 Conductivity 2.996 8 

CC81219 Gas Chromatography 3.82\ 
Hean: 3.01 8 B 5.10 8 Last Ca1 Date: 12/38/91 

Varim Model 1860 03/18/92 

G l l I S  SIN N o m  09/ .a /~3 3.12 8 

Nitrcgen Balance CCBBPZ8 Gam Chmmacqrspay - 
#Carbon Dioxide 3.12 - + 0.03 S 

a 
Cylinder 8 Therms1 CO.ndwtiVtty 3.12 8 

3.12 8 

Cylinder Pressure: 2000 psig 3.15 8 l a i c  Cal Dare: 03/09/92 Mean: 3.12 8 

CYLINDER NO. : CC12 7 2 2 
_______________________________._________.__________.________------------------------------- 

Y n r i m  Model 1860 03/11/92 

oxyqen 12.34 5 B.12 6 WLIa $In NCF(I 09/17/93 12.32 8 

Cyl!a.dT,r 9 I lXMl  Cond*utivlty 12.36 8 

12.34 8 CC12Z?3 G I ,  Ch;-rratog.-;, hy -- 
8 23.r; I 1 . 1 ~  cai D S - ~ :  ei/ei/;i )**E: 12.34 8 

vsrian Model io60 03/19/92 
Carbon Dioxide 8.60 + 0.09 S QMIS SIN None 09/19/93 8.61 8 

Cylinder I Th-1 Conductivity 8.59 8 

8 . 6 1  8 

Cylinder Pressure: 2000 psig B 1.40 8 Lasf Cal Dace: 03/09/91 Maan: 8.60 8 

- 
Nitrogen Balance CC28297 Gas Ch-tography - 
........................................................................................ 

ppm = umole/mole 6 = uole-9 

accordance wi2h EPA-1987 Traceabilit-j Protocol 

Approved: 

H . S .  Calhoun J . T .  Marcin 
a 

~h. only 1l.bIllty sf ZLI. -y f01 w rblsh t . 1 ~  w s&qly  rlLl chi, .o.l;rI* 11-11 a xWac.-nt 01 r-1~1. cherrof by U. 

E-y "IZLDDC .N. 50.1. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 



SCOTT-MARRIN, INC. 
2001 THIRD ST. U N I T  H RIVERSIDE, CA 92507 

TELEPHONE (714) 784-1240 I = 111 I 
REPORT OF ANALYSIS 

NIST T'JXACEABLE GAS MIXTURES 

ENS101 

NIK NIELSEN 
ENGINEERING SCIENCES, INC. 
P.O. BOX 2007 
IRWINDALE, CA 91706 

TO: DATE: 11/19/91 

CUSTOMER ORDER NUMBER: NICK NIELSEN PAGE 1 

c x x x ~ x x ~ x > c > c > ~ > c x x % ~ c > ~ ~ > c ~ > c ~ > ~ > c x ~ ~ c ~ > c ~ c x > c > c ~ ~ c ~ < ~ x x x x ~ > < >  
NIST TRACEABLE 

CYLINDER NUMBER COMPONENT CONCENTRATION(V/V) REFERENCE STANDARD _----_________--- _____--_________- .................... ______------------ 
C C B 3  87 4 Carbon Dioxide 18.75 2 0.19 % SRM 1675b 

oxygen 11.89 0.12 % SRM 2659 
Nitrogen Balance 

'\ 
CC376 Carbon Dioxide 18.65 2 0.19 % 

oxygen 11.79 2 0.12 % 
Nitrogen Balance 

SRM 1675b 
SRM 2659 

ppm = umole/mole % = mole-% 

The above analyses are traceable to the National institute of Standards and Technology 
by intercomparison with the reference standards listed above. 
where indicated, volumetric and gravimetric reference standards are traceable thru use 

J.T. Harrin 

n e  only ll.blli+y of -1. c-y for' 4.. ralcb f.11. t o  c w l y  rrtb -1. -1y.h .b11 b. n g 1 . m ~ ~  sx -lyh henof bY 

c-y r1fhont .N. C0.t. 
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 



CYLINDER NO. t CCl2 2 12 



APPENDIX G 

PROCESS DATA 
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