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AB 2588 AIR TOXICS DOCUMENT CERTIFICATION & SUBMITTAL FORM

Please check the appropriate boxes for purpose of submittal:

D INITIAL INFORMATICON for ATIR D EARLY ACTION REDUCTION PLAN (EARP} D INITIAL
AIR TOXICS INVENTORY REPORT IATIR) D VOLUNTARY RISK REDUCTION PLAN (VRRP} D REVISION
D HEALTH RISK ASSESSMIENT [HRA) D IMPLEMENTATION PROGRESS REPORT for VRRE/RRP FINAL
D RISK REDUCTION PLAN {RRP] D OTHER:
Does your facility participate or wish to participate in VRRP program pursuant to Rule 1402(h}? YES D
Please provide the following information:
Facility name South Coast AQMD 1D Facility SIC/NAICS CODE
All American Asphalt, Irvine Facility 082207 324121
Facility Location Address Mailing Address
10671 Jeffrey Road 1776 All American Way
irvine, CA 92602 Corona CA 92879
Contact Person (Company Official)
vame: JONN Gardner e Plant Manager
relephone: 90 1-736-3844 vai: igardner@ailamericanasphalt.com
Preparer (if different from above]
wame: JONN Taylor e Consultant
company: 1 £9, INC.
relephone: 7 14-587-2595 ext. 1 04 e, john.taylor@tayloresinc.com

FAILURE TO SUBMIT REQUIRED INFORMATION OR KNOWINGLY SUPPLYING FALSE INFORMATION 1S PUNISHABLE
TO THE EXTENT DEFINED IN HEALTH AND SAFETY CODE SECTIONS 44381(a) AND 44381{b}, WHICH INCLUDES
MINIMUM FINES OF NOT LESS THAN FIVE HUNDRED DOLLARS.

Signature Of Responsible Company Official Date
S 12/7/2021
\arfie OF Responsible Company Official Title
John Gardner Plant Manager

ATIR-HRA Forms.xlsx/Form A Rev. 7/1/17a
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EXECUTIVE SUMMARY

The Air Toxics "Hot Spots” Information and Assessment Act {(AB 2588 or the “Act”} was enacted in
September 1987. Under the Act, stationary sources are required to report the types and quantities of
cerfain toxic substances their facilities routinely release into the air. AB 2588 is designed to provide
information to state and local agencies and to the general public on the extent of airborne emissions from
stationary sources and the potential public health impacts of those emissions. The South Coast Air Quality
Management District is mandated by the State to implement AB 2588,

On March 6, 2015, The State Office of Environmental Health Hazard Assessment (OEHHA) adopted
changes to the Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health Risk
Assessments. These revisions were designed to incorporate three technical support documents and to
provide enhanced protection of children as required under state law (SB 25, Escutia, 1999). Additionally,
SCAQMD updated Rule 1402 in 2016 to include Voluntary Risk Reduction Program. Due to these recent
changes, and the corresponding potential increases in calculated health risk, the District notified All
American that a revised report must be prepared.

Pursuant to the Air Toxics "Hot Spots” Information and Assessment Act of 1987, a comprehensive, site-
specific Air Toxics Inventory Report has been prepared for reporting year 2016.
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Part | Project Description

9 Business Background
1. Name
Al American Asphalt
2. Owner
Al American
1776 All American Way
Corona, CA 92879
3. Contact
John Gardner
{951) 736-3844
4, Business Description
Hot Mix Asphalt Piant
B. Type of Project Air Toxics Inventory Report
. Description of Facility
1. Location

The facility is located at 10671 leffrey Road, Irvine, CA 92602.
3 Description of Process
1. Hot Mix Plant

This facility produces hot mix asphalt which is comprised of aggregate and asphalt
oil. The facility receives aggregate at the plant by truck. The aggregate is received
through a drive over hopper and conveyed to one of eight silos for storage. The
silos utilized individual feed conveyors which meter the amount of aggregate
from each silo on to the collecting conveyor. The collecting conveyor feeds
material through a reject screen to ensure no foreign or oversized material is feed
to the drum dryer. Once through the screen material is fed to the Dryer where
the aggregate is dried by a 125 MMBTU/hr. burner fired on natural gas and
prepared to be mixed with asphalt oil that is supplied through one of three
asphalt storage tanks to the external drum on the dryer. Emissions from the dryer
are vented to the baghouse that is equipped with a knockout box. Once the oil
and aggregate are mixed the asphaltic concrete is fed to one of five silos through
a bucket elevator and drag slat conveyors [ocated on the top of the silos. Once in
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the silos, the asphaltic concrete is stored until it is ready to be loaded into asphalt
trucks and delivered to the project site.

Recycle Crushing and RAP Feed System

The facility also has the ability to receive and process Recycled Asphalt Pavement
{RAP} through one of two crushing systems. The Lipman crushing system is feed
using an end loader and the material is processed by a horizontal shaft impactor
where material is crushed and fed via conveyor to a screen where the material is
either fed back to the crusher or fed to the aggregate receiving system for the
asphalt plant where the processed material is conveyed to the dedicated recycie
silo for storage. Once the plant requires RAP that the material is fed via conveyor
to the dryer and blended with the aggregate and asphalt oil. The facility also has
a Telsmith crushing system which also is fed using an end loader and uses a
horizontal shaft impactor to size material. The processed material is fed directly
1o the asphalt drum once sized. Note, when RAP is added, the virgin aggregate is
reduced by a like amount. Please refer to Attachment B for a process flow
diagram which shows the interaction of the equipment.

Production Data

The plant production for 2016 was as follows:

Sand and Aggregate Used {tons/yr)
Hot Mix Asphalt Produced (tons/yr}
Hot Mix Asphalt Gas Usage {mmCF)
Hot Oil Tank Gas Usage (mmCF}
Rubber Plant Gas Usage (mmCF)
RAP (tons/yr)

AC Qil {gal/yr)

Diesel Storage (gal/yr)

Stockpile Tons {tons/yr)

Crumb Rubber {tons/yr)

Crumb Rubber Binder {tons/yr)
Welding Electrode E7018 ({lbs/yr)
Welding Electrode E6010 {tbs/yr)
Welding Electrode ER316 {lbs/yr)
Haul Roads Paved {vehicle miles traveled)
Brake Cleaner {gal/yr)
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Part Il Methodology

During the reporting year (2016}, All American included the following sources of emissions, which are
evaluated pursuant to AB 2588:

A, Permitted Toxic Device (Vs
‘Process Description Iy
Storage Tank Asphalt, £ 50,000 gallons F18783 ES1 Storage Tank P1
Storage Tank Asphalt, < 50,000 gallons F18782 ES2 Storage Tank P1
Storage Tank Asphalt, £ 50,000 gallons F18781 ES3 Storage Tank P1
Mixing Tank Crumb Rubber, £ 30,000 gallons | F57256 ES30 Storage Tank P2
Mixing Tank Crumb Rubber, 400 gallons F57256 ES30 Storage Tank P1
Dryer Pl
Baghouse p2
Asphalt Blending/Batching Equipment G21047 ES11 Asphalt Silo Filing P3
Asphalt Silo Loadout p4a
Material Transfer P5
Heater / Furnace Qil, 5-20 MMBTU/HR - ES13 External Combustion 21
Aggregate Production/Crushing, <5,000 TPD G28645 ES14 Material Transfer P1
RAP conveying (28649 ES19 Material Transfer Pl
Crumb Rubber Plant 1 F57254 ES27 Portable Process Heater Pl
B. Parmit Exempt Toxic Device [[s
Brake Cleaner ES21 P1
Diesel Storage ES22 P1
Open Storage Pile ES23 RAP/Aggregate P1
] Shop P1
Welding Rods ES25 Shop 5
Paved Roads ES26 Site P1-P10
Welding Electrode ES29 Shop Pl
. Permitted Toxic Emissions Summary

The following reflect the individual permitted devices and processes as listed above (Table
1}. Included are the device and process name, emission, annual throughput, and pounds
of toxics per year.
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ES1P1, ES2 P1, ES3 P1 (Asphalt Oil Storage)

1. TANKS

2. AP-42, Chapter 11.1, Table 11.1-15 and Table 11.1-14 _
3. See Attachment "C" for Owens Corning Estimates of air emissions from Asphalt Storage Tanks and Truck Loading
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£530 P1 (Rubber Mixing Tank [}

. Alliance Source Testing, Source Test Report, March 17-19, 2021
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£530 P2 (Rubber Mixing Tank I1}

‘1. Aliiance Scurce Testing, Source Test Report, March 17-19, 20
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£S11 P1 (Dryer)

Acrol 10702
1. AB2588 Quadrennial Air Toxic Emissions Inventory Reproting Procedures-AER Program Appendix B, Table
B-1: Default for Natural Gas Cmbutions (LB/MMSCF)
2. Polutants measured during the toxics stack test on the Baghouse were removed to avoid double countingg
foxics

ES11 P2 (Asphalt Plant)

: 666 :
-1, AIRX Testing Services, Inc. Source Test Emssion Report, June 2, 3, 7, fuly 14, 25, 37



TAYLOR
ENVIRONMENTAL
S5ERVICES, e

£511 P3 (Silo Filling)

¥

1. AP-42, Chapter 11.1, Table 11.1-15 and 11.1-16
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ES11 P4 (Silo Loadout)

‘1. AP-42,Chapter 11.1, Table 11.1-15and 11.1-16

~
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ES11 P5 (Material Transfer)

1. RMA Group Meterials Test Report from All American, Irvine, August 18, 2021
2. CRNOS-PM4 Crystaline Silica Emissions Factors and Ambient Concentrations November 2009
3. Based on AP-42 11.19, Table 11.19.2.2 Emission Factors For Crushed Stone Processing Operations

ES13 P1 (Heater, Oil)

1. AB2588 Quadrennial Air Toxic Emissions Inventory Reportin Procedures-AER Program
Appendix B, Table B-1: Default for Natoural Gas Combustion {LB/MMSCF)
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£514 P1 (RAP Processing)

-2. CRNOS-PM4 Crystaline Silica Emissions Factors and Ambient Concentrations November 2009
3. Basedon AP-42 11,15, Table 11.19.2.2 Emission Factors For Crushed Stone Processing Operations

ES19 P1 (Aggregate Handling}

1. RMA Group Materi
2. CRNOS-PM4 Crystaline Silica Emissions Factors and Ambient Concentration, November 2009
-3. Based on AP-42 11.19, Table 11.19.2-2 Emission Factors For Crushed Stone Processing Operations
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£S27 P1 (Heater, Crumb Rubber)

xylene 1330207 NS ._ )
‘1. AB2588 Quadrennial Air Toxic Emissions Inventory Reporting Procedures-AER Program Appendix B,
‘Table B-1: Default for Natural Gas Combustion {LB/MMSCF)

53 Permit Exempt Toxic Emissions Summary

£S21 P1 (Brake Cleaner)

1. Safety Data Sheet

ES22 P1 (Diesel Storage}
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ES23 P1 (Storage Piles)

‘1. RMA Group Meterials Test Report from All American, irvine, August 18, 2021 :
2. CRNOS-PM4 Crystaline Silica Emissions Factors and Ambient Concentrations November 2009
3. Based on SCAQMD's Particulate Matter (PM) Emission Factors for Process/Equipment at :
éAspha%t, Cement and Aggregate Product Plants interpretation of AP-42 11-19.1, Table 4-1

ES25-P1 (Welding)

18
‘1. AP-42 Chapter 12.19, Table 12.19-1 and 12.19-2
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{PM) Emission Factors for Process/Equipment at Asphalt, Cement and Aggregate .
Product Plants interpretation of AP-42 13.2.1, Equation 1

£529 P1 (Welding)
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Part H Receptors

Attachment A Figure 1 details the receptor distances relative to the site location.
A, Residential Recepior
The closest residential receptor is located to the Southwest of the facility at 2,700 feet.
B, Worker Recaptor

The closest worker receptor is located fo the Southeast of the facility at 4,600 feet.
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Part IV Summary

The 2016 annual emissions have been summarized in HARP. Attached you will find the HARP summary
{Refer to Attachment “D”}). Based on the proximity to nearest Acute receptor location proposed by
SCAQMBD for this project is 500 ft from the asphalt plant baghouse stack. The Acute priority Score is 0.3904
at this location. The Highest Score at the Residential Receptor location which is 2,700 ft from the plant is
0.74. Based on the receptor distances at these two locations, the facility is considered a low priority for
all Prioritization Categories. Included with this report is the electronic files for the HARP emission
inventory module (Refer to attachment "E").
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ATTACHMENT “A”

RECEPTOR LOCATIONS



Description

ULl LULEY

ALAMR-18-2445

Job No.

Dwg. No.
Figure 1

35, AeroGRID, IGN, and the GIS User
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ATTACHMENT “B”

PROCESS FLOW DIAGRAM
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ATTACHMENT “C”

TOXIC EMISSION FACTORS
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TANKS 4.0.9d Asphalt Tank
Emissions Report - Detall Format
Tank indentileation and Physical Characteristics
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trvine, California
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TANKS 4.0.9d
Emissions Report - Detailf Format
indlviduai Tank Emission Totals
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dertiflcation
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Shalt Helght {&).
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Livdd Hwight (3
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o
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Paint Characteriggcs
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Rodf Color/Shads: White/\Vhilte
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fleof Charactetistice
Types: Dome
Haignt () 0.06
Radius (1 Dome Roof} 4.00
Breather Vent Suttinge

Vacuurm Settings (psig): o.00
Fressure Seltings (psip) 0.00

Haturglopioet Date used in Entissions Calculatons: Los Angeles AP, Callfornia {Avg Almosphenc Pressure = 14 67 palal
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Table 11.1-14. PREDICTIVE EMISSION FACTOR EQUATIONS
FOR LOAD-OUT AND SILO FILLING OPERATIONS?

EMISSION FACTOR RATING: C

Source Pollutant Equation
Drum mix or batch mix Total PM® EF = 0.000181 + 0.00141(-V)g(0.0250(T + 460) - 20.43)
plant load-out .
(SCC 3-05 _002_14) Orgamc PM* EF = 0.00E41(-\:’)e«0'025”(r *460) - 20.43)

Tocd FF = 0.01 72(_V)e{{€}.€}251)('1" + 460} - 20.43)

CO FF = 0.00558(_\[)6((0.0251)(1‘ + 460) - 20.43)
Silo filling Total PM® EF = 0.000332 + 0.00105(-V)g{0:0250(r + 460) - 2043)
(SCC 3-05-002-13) _

Organic PM* | EF = 0.00105(-V)el0-025n(I + 460) - 20.43)

Tocd FF = 0.0504(_\/*)6((0.0251}@+460) -20.43)

CO FF = 0.00488(-\:’)6(({"025”“ + 468) - 28.43)

Emission factor units are Ib/ton of HMA produced. SCC = Source Classification Code. To convert

from 1b/ton to kg/Mg, multiply by 0.5. EF = emission factor; V = asphalt volatility, as determined by

ASTM Method D2872-88 “Effects of Heat and Air on a Moving Film of Asphalt (Rolling Thin Film

Oven Test - RTFOT),” where a 0.5 percent loss-on-heating is expressed as “-0.5.” Regional- or site-

specific data for asphalt volatility should be used, whenever possible; otherwise, a defauli value of -0.5

should be used for V in these equations. T = HMA mix temperature in °F. Site-spectfic temperature

data should be nsed, whenever possible; otherwise a defanlt temperature of 325°F can be used.

Reference 1, Tables 4-27 through 4-31, 4-34 through 4-36, and 4-38 through 4-41.

® Total PM, as measured by EPA Method 315 (EPA Method 5 plus the extractable organic particulate
from the impingers). Total PM is assumed to be predominantly PM-2.5 since emissions consist of
condensed vapors.

¢ Extractable organic PM, as measured by EPA Method 315 (methylene chloride extract of EPA

Method 5 particulate plus methylene chloride extract of impinger particulate).

TOC as propane, as measured with an EPA Method 25A sampling train or equivalent sampling train.

3/04 Mineral Products Industry 11.1-33



Table 11.1-15. SPECIATION PROFILES FOR LOAD-OUT, SILO FILLING, AND ASPHALT
STORAGE EMISSIONS—-ORGANIC PARTICULATE-BASED COMPOUNDS

EMISSION FACTOR RATING: C

Speciation Profile for Speciation Profile for Silo
Load-out and Yard Filling and Asphalt
Emissions” Storage Tank Emissions
Pollutant CASRN? Compound/Organic PM® Compound/Organic PM®
PAH HAPs
Acenaphthene £3-32-9 (0.26% 0.47%
Acenaphthylene 208-96-8 0.028% 0.014%
Anthracene 120-1207 0.070% 0.13%
Benzo(a)anthracene 56-55-3 0.019% 0.056%
Benzo{b)luoranthene 205-99-2 0.0076% ND¢
Benzo(k}Mluoranthene 207-08-9 0.0022% ND¢
Benzo(g h,i)perylene 191-24-2 (0.0019% ND¢
Benzo(a)pyrene 50-32-8 0.0023% ND¢
Benzo(e)pyrene 192-97-2 0.0078% 0.0095%
Chrysene 218-01-9 0.103% 0.21%
Dibenz(a,hyanthracene 53-70-3 0.00037% ND¢
Fluoranthene 206-44-0 (.050% 0.15%
Fluorene 86-73-7 0.77% 1.01%
Indeno(1,2,3-cd)pyrene 193-39-5 0.00047% ND¢
2-Methylnaphthalene 91-57-6 2.38% 5.27%
Naphthalene 91-20-3 1.25% 1.82%
Perylene 198-55-0 0.022% 0.030%
Phenanthrene 85-01-8 (0.81% 1.80%
Pyrene 129-00-0 0.15% 0.44%
Total PAH HAPs 5.93% 11.40%
Other semi-volatile HAPs
Phenol 1.18% ND?

* Chemical Abstract Service Registry Number.
® Emissions from loaded trucks during the period between load-out and the time the truck departs the

plant.

¢ Emission factor for compound is determined by multiplying the percentage presented for the compound
by the emission factor for extractable organic particulate (organic PM) as determined from

Table 11.1-14.

4 ND = Measured data below detection limits.

11.1-34
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Table 11.1-16. SPECIATION PROFILES FOR LOAD-OUT, SILO FILLING, AND ASPHALT
STORAGE EMISSIONS-ORGANIC VOLATILE-BASED COMPOUNDS

EMISSION FACTOR RATING: C

Speciation Profile for
Load-Out and Yard

Speciation Profile for Silo
Filling and Asphalt Storage

Emissions Tank Emissions
Pollutant CASRN Compound/TOC* Compound/TOC (%o)*
vVOC® 94%" 100%
Non-VOC/mon-HAPs
Methane 74-82-8 6.5% 0.26%
Acetone 67-64-1 0.046% 0.055%
Ethylene 74-85-1 0.71% 1.1%
Total non-VOC/non-HAPS 7.3% 1.4%
Volatile organte HAPS
Benzene 71-43-2 0.052% 0.032%
Bromomethane 74-83-9 0.0096% 0.0049%
2-Butanone 78-93-3 0.049% 0.039%
Carbon Disulfide 75-15-0 0.013% 0.016%
Chloroethane 75-00-3 0.00021% 0.0040%
Chloromethane 74-87-3 0.015% 0.023%
Cumene 92-82-8 0.11% ND¢
Ethylbenzene 100-41-4 0.28% 0.038%
Formaldehyde 50-00-0 0.088% 0.69%
n-Hexane 100-54-3 0.15% 0.10%
Isooctane 540-84-1 0.0018% 0.00031%
Methylene Chloride 75-09-2 0.0%* 0.00027%
MTBE 596899 0.0%? ND¢
Styrene 100-42-5 0.0073% 0.0054%
Tetrachloroethene 127-18-4 0.0077% ND¢
Toluene 100-88-3 0.21% 0.062%
1,1,1-Trichloroethane T1-55-6 0.0%* ND#
Trichloroethene 79-01-6 0.0%¢ NDe
Trichlorofluoromethane 75-69-4 0.0013% ND¢
m-/p-Xylene 1330-20-7 0.41% 0.2%
o-Xylene 95-47-6 0.08% 0.057%
Total volatile organic 1.5% 1.3%
HAPs

3/04 Mineral Products Industry 11.1-35



Table 11.1-16 (cont.)

Emission factor for compound is determined by multiplying the percentage presented for the
compound by the emission factor for total organic compounds (FOC) as determined from Table 11.1-
14.

The VOC percentages are equal to 100 percent of TOC minus the methane, acetone, methylene
chloride, and 1,1,1-trichloroethane percentages.

ND = Measured data below detection limifs. Additional compounds that were not detected are:
acrylonitrile, allyl chloride, bromodichloromethane, bromoform, 1,3-butadiene, carbon tetrachloride,
chiorobenzene, chloroform, dibromochloromethane, 1,2-dibromoethane, 1,1-dichlorocthane,
1,2-dichioroethane, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene,
1,2-dichloropropane, cis-1,3-dichloropropene, trans-1,3-dichloropropene, 1,2-epoxybutane, ethyl
acrylate, 2-hexanone, iodomethane, methyl methacrylate, 1,1,2,2-tetrachloroethane,

d 1,1,2-trichloroethane, vinyl acetate, vinyl bromide, and viny! chloride

Values presented as 0.0% had background concentrations higher than the capture efficiency-corrected
measured concentration.
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TAYLOR CARB Toxic Emssion Factors

%NVERGNME&ZNT&L Speciation Profiles Used in CARB Modeling
SERVICES, inc !
Profile 416

WINDBLOWN DUST-UNPAVED RD/AREA

PM PM
CARB Fraction® Fraction
CARB PM Profile  |SAROAD ID|Pollutant {CAS (%) {Ibs/ibs)
416 11102{Organic Coff  #N/A 0.0303566 0.000304
416 12000{Unknown H#N/A 0.554 0.00554
416 12103 |Aluminum | 7429905] ©£.078902 0.000789
416 12102|Antimony | 7440360] ©.000007 7E-08
416 12103{Arsenic 7440382] 0.000015 1.5€-07
416 12107{Barium 7440393 ©£.000952 9.52E-06
416 12109{Bromine 77269561 0.000021 2.1E-07
416 12110{Cadmium 7440439] 0.000025 2.5E-07
416 12111 |Calcium H#N/A 0.038106 0.000381
416 12112{Chromium | 7440473| ©£.000245 2.45E-06
416 12113 Cobalt 7440484 $5.060149 1.49E-06
416 12114|Copper 7440508 ©£.060087 8.7E-07
416 12115{Chlorine 7782505| ©£.0061302 1.3E-05
416 12118]Elemental §  #N/A 0.000942 9.42E-06
416 12124|Gallium HNSA 0.000001 1£-08
416 12126{ircn HNSA 0.056832 0.000568
416 12128|iead 7439921] ©£.060901 9.01E-06
416 12131 |indium HNSA 0.000011 1.1E-07
416 12132{Manganese 7439965| ©£.001051 1.05E-05
416 12134]Molybdenu]  #N/A 0.000004 4E-08
416 12136 {Nickel 74400201 ©£.000053 6.3E-07
416 12142 {Mercury 74399761 0.000015 1.5€-07
416 12148]tanthanum] #N/A 0.000021 2.1E-07
416 12151 {Paliadium HNSA 0.000009 9£-08
416 12152{Phosphorug 7723140{ ©.001602 1.6E-05
416 12154(Selenium 77824921 ©£.060001 1£-08
416 12160{Tin #N/A 0.000005 5£-08
416 12161 |Titanium HNSA 0.005476 5.48E-05
416 12164iVanadium {] 7440622| ©.000312 3.12E-06
416 12165{Silicon HNSA 0.197936 0.001979
416 12166{Silver 74402241 ©0.000009 9£-08
416 12167{Zinc 7440665 $5.060622 6.22E-06
4i6 12168 {Strontium H#N/A $.000326 3.26E-06
416 12169{Suifur HNSA 0.001343 1.34E-05
416 12176 |Rubidium #N/A 0.000158 1.58E-06
416 12180{Potassium #N/A 0.021351 0.000214
416 12182inscl Potasy  #N/A 0.020022 0.0002
416 12183{Yttrium #N/A 0.000028 2.8E-07
416 12184{Sodium HNSA 0.001021 1.02E-05
416 12185{Zirconium #N/A 0.000105 1.05E-06
416 12301 Ammoniuny  #N/A 0.000098 9.8E-07
416 12306 |Nitrates H#N/A 0.001078 1.08E-05
416 12403{Suifates 9960] 0.002266 2.27E-05
416 12404 Non-sulfatgd  #N/A 0.000588 5.82E-06
416 12501 {Carbonate #N/A 0.002991 2.99E-05
416 65312 {Potassium ] #N/A 0.001328 1.33E-05
416 99999|Unidentifiel #N/A 0

1. PM Speciation Profile contains the weigh fraction data expressed
as a percent for ease of display of each chemical in the profile, within
each of the specified size fractions. {CARB Wehsite Exerpt)
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ABSTRACT

The California Construction and Indusirial Minerals As-
sociation and the National Stone, Sand, & Gravel Associ-
ation have sponsored tests at three sand and gravel plants
in California to compile crystalline silica emission factors
for particulate matier {PM) of aerodynamic diameter of 4
am or less (PM,) and ambient concentration data. This
information is needed by industrial facilities to evaluate
compliance with the Chronic Reference Exposure Level
(REL) for ambient crystailine silica adopted in 2005 by the
California Office of Environmental Health Hazard Assess-
ment. The REL applies to PM, respirable PM. Air Control
Techniques, P.C. sampled for PM, crystalline silica using
a conventional sampier for PM of aerodynamic diameter
of 2.5 pm or less {PM,, o), which met the requirements of
40 Code of Federal Regulations Part 50, Appendix L. The
sampie flow rate was adjusted to modify the 50% cut size
to 4 um instead of 2.5 um. The flter was also changed to
allow f{or crystailine silica analyses using National Insti-
tute for Occupational Safety and Health {(NIOSH) Method
7506, The particle size-capture efficiency curve for the
modified Appendix L instrument closely matched the per-
formance curve of NIOSH Method 0600 {or PM, crystal-
Hne silica and provided a minimum detection limit well
below the levels attainable with NIOSH Method 0600.
The results of the tests indicate that PM, crystalline silica

IMPLICATIONS

Mineral processing faciiities need PM, crystailine silica
amission factor data to evaluate compliance with the 3
po/m® Chronic REL for PM, ambient crystalline silica
adopted in 2005 by the California Office of Environmental
Heaith Hazard Assessment. Emission tests at three sand
and gravel plants have provided PM, crystalline silica data
for screens, crushers, and conveyors. Mineral processing
facilities can use the emission factor data to evaluate com-
pliance with the stringent ambient PM, crystalline silica
lirnit.

Volume 59 November 2008

emissions range from 0.000006 to 0.000110 b/t for
screening operations, tertiary crashers, and conveyor
transfer points. The PM, crystalline silica emission factors
were proportional to the crystalline silica content of the
material handled in the process equipment. Measured
ambient concentrations ranged from 0 (below detectable
limit) to 2.8 pg/m®. AH values measured above 2 pg/m?
were at locations upwind of the facilities being tested. The
ambient I'M, crystaiiine silica concentrations measured
during this study were below the California REL of 3
ug/m? The measured ambient concentrations in the PM,
size range are consistent with previously published ambi-
ent crystalline silica data applicable Lo the PM, ; and PM
of aerodynamic diameter of 10 m or less (PM,g) size
ranges.

INTRODUCTION
Crystalline 5ilica Emission Factors of Particulate
Matter of Aerodynamic Diameter of 4 pm
or Less

There are no previously published data concerning par-
ticulate matter {PM) of aerodynamic diameter of 4 pm or
less (PM ) crystalline silica ernissions from aggregate pro-
ducing plants or other mineral industry sources. The PM,,
crystalline silica emission factors can be estimated based
on published data concerning emission factors for PM of
aerodynamic diameter of 10 pm (PM,p) or 2.5 pm (PM, )
or less for aggregate producing plants.t¥ The U.S. Envi-
ronmental Protection Agency (EPA) AP42 Section 11.19-2
emisston factors for tertiary crushers, screens, and con-
veyor transfer points indicate that the PM, ¢ emissions
range from G.000013 to 0.000100 Ib/t of stone. The AP42
Section 11.19-2 PM,, emission factors for these three
types of processing eguipment range from 0.000046 to
0.00074 Ib/t.

These emission factors provide a starting point for
evaluating possible PM, crystalline silica emission factors.
it is reasonable to expect the PM, total emission factors {o
be between the PM, ¢ and PM,, emission factors. The PM,,

Journal of the Air & Waste Management Association 1287



Downloaded by [192.137.109.2] at 11:43 09 June 2016

Richards et al,

crystailine silica emission factors will depend on the crys-
talline silica content of the PM, total PM.

Ambient Crystallineg Silica Concentrations
No PM, ambient concentration or emission factor data
have been published. All previous crystalline silica ambi-
ent concentration data applied to the PM, 5, PM,, and/or
PM of 15-pm or less (PM, ) size ranges.

One of the first studies of ambient crystalline silica
concentrations was conducted by Davis et al.?9 This
study focused on urban areas. Ambient crystalline silica
concentrations were measured in 22 urban areas using
dichotomous samplers that separate ambient PM into
the O~ to 2.5-pm range (“fine PM”} and the 2.5- to
15-pm range {termed here as “coarse/supercoarse PM").
Davis et al. measured mean 24-hr average ambient crys-
talline silica concentrations ranging from 0.9 to 8
ug/M? in the coarse/supercoarse size range. Crysialline
silica was 1-9% of the coarse/supercoarse PM and
0-2.6% of the fine (<2.5 pm) PM.

EPA® used the data of Davis et al. to derive estimates
of the annual average crystalline silica levels in urban
areas. The city-specific crystalline silica content values
were multiplied by annual average PM,, concentrations
in these areas to estimate the annual average PM,, crys-
talline silica levels. EPA also calculated an annual average
of 1.9 pg/m® with a range of 0.8-5 ng/m? in the PM,q size
range. The crystalline silica content in the PM, ; size
range was consistently less than 1 pg/m® because of the
iow crystalline silica content of the PM, ; PM and the low
fotal concentration of PM, s PM.

In 2000, the National Stone, Sand, & Gravel Associa-
tion {NSSGA} sponsored upwind-downwind studies of
ambient crystalline silica concentrations at four stone
crushing plants processing high-quartz-content rock.’?
Air Control Techniques, P.C. used Rupprecht & Patash-
nick Ce, Inc. Federal Reference Method (FRM)-2000 sam-
plers that fully met the stringent design and operating
specifications of 40 Code of Federal Regulations (CFR) Part
50, Appendix L.%® The measured 8-hr working-shift PM,,
crystalline silica concentrations at the collocated down-
wind PM,, samplers ranged from 1 to 10.9 pg/m® These
values are similar to the range of mean 24-hr concentra-
tion values of 0.9-8 pg/m® for 24-hr concentrations mea-
sured by Davis et al. in the coarse/supercoarse size range.
The measured upwind and downwind concentrations
were sirpilar. The crystalline silica levels of 5.07-6.24% by
weight of the PM,, were similar to the 4.9 = 2.3% levels
in coarse/supercoarse PM reported by Davis et al.

Various other studies have provided limited data for
urban, rural, and industrial areas. Puleddalt measured
PM,q crystalline silica levels in Rome, Htaly of 0.11-2.27
wg/m>, These levels were 1.7-3.4% of the measured PM, .
Norten and Gunter!s measured PM,, crystalline silica
tevels averaging 10% in Moscow, ID. They also extracted
PM from PM,, samples from numerous areas throughout
Idaho and estimated crystalline silica levels to be between
7 and 16% of PM,, in various urban and rural areas in
Idaho. Various other studies described by EPA! at urban,
rural, and industrial areas indicated 24-hr average crystal-
line silica levels and crystalline silica contents in PMy,
that were similar to those in Davis et al.,'® Air Control

1288 Journal of the Air & Waste Management Associalion

Techniques, I.C.,*? Puledda,** and Norton and Gunter.'s
These other studies include Schipper,!s Goldsmith,??
Chow et al,,’® Chow,'® and Chow.?% Only the study of
Shakari and Holmen?' reported crystalline silica levels
and PM,, crystalline silica contents outside of the range
of the various papers summarized above. There are insuf-
ficient data in Shakari and Holmen to identify the possi-
ble reasons for the differences between their data and
other studies.

On the basis of the available ambient crystalline silica
data, the study participants concluded that there was a
need for a monitoring technique having a minimum de-
tectable Hmit of 0.3 pg/m>. This is at or below the con-
centrations anticipated in this project. This minimum
detectable concentration is also 10% of the California
Relative Exposure Limit. An evaluation of National Insti-
tute for Qccupational Satety and Health (NIOSIH) Method
0600 used for in-plant industrial hygiene tests indicated
that this method was not sufficiently precise at the nec-
essary detection limit. Accordingly, the California Con-
struction and Industrial Minerals Asseciation (CalCIMA)
and NSSGA sponsored the development of a more accu-
rate and precise PM, crystalline silica monitoring method
for this project. Information concerning the development
of the PM,, crystalline sifica monitoring method on the
basis of the validated PM, , test method is described in
the project report.??

TEST LOCATIONS AND PROCEDURES
PM,; Crystalline Silica Measurement Test
Locations

Study participants selected facilities for testing on the
basis of (1} the representativeness of a vibrating screen,
tertiary crusher, and conveyor transfer point of other
California plants; (2) the representativeness of the crys-
talline silica content of the minerals processed; (3) the
accessibility of the equipment for testing; (4) the capabil-
ity to isolate the process unit tested from adiacent process
units; and (5) the geographical location. The plants in-
cluded the Service Rock Products, Inc. plant in Barstow;
the Vulcan Materials, Inc. Carroll Canyon plant near San
Diego; and the Teichert Aggregates, Inc. Vernalis plant
near Tracy. These plants had crystalline silica levels rang-
ing from 16.5 to 35.3% by weight in the minerals being
processed.

M, data were compiled to provide a comparison of
measured PM, crystalline silica emissions with measured
PM;, emissions. The scope of the programs at each of
these three facilities included PM,, emission factor tests
on the crushers, vibrating screens, and conveyor transfer
points.

The specific scurces tested at Barstow included (1) a
16- by 5-ft flat vibrating screening operation, (2) a short-
head crusher, and (3} a conveyor transfer point. The
equipment fested at Carroll Canyon included (1} a 16- by
8-ft flat vibrating screen, (2) a set of two cone crushers,
and (3) a conveyor transfer point. The sources tested at
Vernalis included (1) a 20- by 8-ft tripie deck sloped vi-
brating screen, (2} a set of two cone crushers, and (3) a
conveyor transfer point. Water sprays controlled all of the
units with the exception of the Carrcll Canyon cone

Volume 58 November 2009



43 09 June 2016

Downloaded by [192.137.109.2] at 11

crushers. A fabric filter supplemented wet suppression
control at the Carroll Canyorn cone crushers.

PM, Crystalline Silica Measurement Procedures
The PM, crystalline silica emission concentrations were
measured using TECO Model 2000 FRMs modified to have
a 50% cut point of 4 pm rather than 2.5 pm. This mon-
itoring method was developed for CalCIMA and NSSGA
by Air Control Techniques, P.C, in accordance with a
protocol submitted to the California Air Resources Board
in July 2005. The authors consider this method to be an
extension of the PM, ; ambient monitoring procedures
specifted by EPA in 40 CFR Part 50, Appendix L because of
the use of identical sampling equipment, sampling pro-
cedures, and quality assurance procedures.

The main adjustment necessary to an Appendix L
gualifying instrument is a change in the 50% cut size of
this instrument from PM, 5 to PM,. The 50% cut size was
adjusted by reducing the sample airflow rate into the
TECO sharp cut cyclone to 11.1 L/min from the 16.67
L/min used for PM, s momnitoring. The adequacy of the cut
size was confirmed using National Institute for Standards
and Technology (NIST) traceable microspheres.

Hichards ef al.

A calculated sampling time of 1-3 hr was required to
meet the minimum detection Himits of NIOSH 7500 for
crystalline silica during tests on the process equipment.
These sampling time estimates were based on (1) the
NIOSH Method 7500 detection limit of 5 ug, (2) the TECO
FRM 2000 sample gas flow rate of 11.1 L/min that was
used to collect PM,, and (3) the estimated crystaliine silica
content of the stone material being processed. Crystalline
silica was detected in all but one filter sample, which
confirmed the adequacy of the 1- to 3-hr sampling periods
used in the study. The flter samples were weighted at R.J.
Lee Group, Inc. using a microbalance and analyzed for
crystalline silica using NIOSH Method 7500.

The fugitive PM,, PM emissions from the process
equipment sources tested in Barstow were measured using
a TECO tapered element oscillating microbalance (TEOM)
in accordance with EPA Reference Method 10-3. For the
tests at Carroll Canyen and Vernalis, the fugitive PM,,
M emissions were measured using TECO Model 2000
FRMs modified for PM,p.

Sampling arrays designed based on EPA Method 5D
(40 CFR Part 60, Appendix A) captured process equip-
ment PM, crystatiine silica emissions. The mass fluxes

Figure 1. Side view of the sampling array on the downwind side of the vibrating sizing screen at the Barstow plant.

Volume 59 November 2008
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Figure 2. South-side view of sampling array on downwind side of the conveyor fransfer point at the Barstow plant.

of PM, and PM,, fugitive PM through the arrays were
calculated by multiplying the total area of the array by
the ambient wind speed and the measured PM, and
PM,, concentrations.

The arrays for the vibrating screens, tertiary crushers,
and conveyor transfer points were mounted within 5 {t of
the locations of PM entrainment by ambient air. Because
of this close spacing of the arrays to the source, the
“plume” did not have time to substantially disperse in the
horizontal or vertical direction. Accordingly, the dispers-
ing PM was captured from the sources even as the ambi-
ent winds shifted direction within an angle of approxi-
mately 90°.

Each sampling array had more than 100 sampling
points. This substantially exceeds the 30 sampling points
specified in EPA Method 5D for testing cpen-lop sources.,
The area monitored by the sampling array exceeded the
area subject to dispersion of the PM on the downwind
side of the process unit being tested. Each array consisted
of manifolds having equally spaced nozzles for air sam-
pling. The gas transport velocities through all sampling
tubes and ductwork were above a minimum of 3200 fi/
min {0 prevent any gravitational settling of dust. The
sampling manifolds and ductwork were visually inspected
after each test run. Following each set of emission tests,
the sampling array piping and flex ducts were disassem-
bled and checked for solids deposits. No deposits were
present in any sections of the sampling system. Wind
speed data and wind direction data demonstrated that
each test run was consistent with study requirements.

1280 Journal of the Air & Waste Management Associalion

Fach of the array sampling manifolds was ducted
together to vield a single sample gas stream. This gas
stream flowed through a round duct 12 in. in diameter
with sampling ports for a TECO FRM 2000 (modified for
PM,) sampting head and a PM, , sampling head. This duct
size was the minimum necessary to accommodate the
relatively large inlet heads for the TECO FRM 2000 and
the TEOM. The gas velocity through the portion of the
duct with the sarnpling ports for the monitoring instru-
mernts was less than 10 mph to be consistent with typical
ambient wind velocities.

The actual sample gas flow rates through the sam-
pling arrays provided neas-isokinetic sampling velocities
in the nozzes of the sampling arrays. The nozzles pro-
vided isokinetic sampling velocities equal to or lower than
110% at an average ambient wind speed of 5 mph. At
isokinetic sampling rates below 100%, there is a slight bias
to higher-than-true PM, concenirations because of the
inertia of the PM, particies; however, this isokinetic effect
is small for PM, particles because of their extremely low
mass. Figures 1-3 show the sampling array arrangements.

The ambient airflow rate through each arvay was calcu-
lated based on the area of the array and the measured am-
bient wind speed. The tests were conducted only when the
ambient winds were moving across the process being tested
and through the downwind array. The adequacy of fugitive
dust capture by the array was documented on a continuous
basis using visible wind direction indicators and on an in-
termittent basis using a nephelometer continuous PM con-
centration analyzer inside and outside of the array.
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Figure 3. Close-up view of the sampling orifices in the conveyor fransfer point array at the Carroll Canyon piant.

As part of this testing program, meteorological mon-
ttoring stations were installed to measure the following
parameters during the process equipment test programs.

¢ Average and peak wind speeds

= Wind direction

¢ Ambient temperature
The sample gas velocities and volumetric flow rates
through the main sampling duct during the PM, and
PM, tests were determined according to the procedures
outlined in EPA Reference Method 2.

The authors believe that this fugitive dust capture
technique provides the most accurate means possible to
quantify fugitive dust emissions without affecting the rate
of fugitive dust emissions and without interfering with
safe plant operations.

PM; Emission Factor Test Proegram Process Data
During each of the test runs, study participants compiled
data concerning the process operating conditions and the
characteristics of the materials being handled.

¢« Crystalline silica content of aggregate being pro-
cessed through the tested units

«  Material moisture content (% wi)

»  Material particle size distribution (sleve analyses)

«  Material throughput (¢/hn)

Ambient PM, Crystalline Silica Measurements
The PM, crystalline silica ambient concentrations were
measured using TECO Model 2000 FRMs adjusted for
M, monitoring. Two Model 2000 FRMs were located

Tahle 1. PM,,, PM,, and PM, crystatine silica emission factors at Barsiow.

Emissien Factor Values (/1) of Stone Throughput

Measured Banhient Upwind Emission

Equipment Tested Emission Factor Value Enuivalent® Factor

Vibrating screen PM, 0.000167%° NA® 0.000167%¢

P, 0.000074¢ NA® 0.080079°
PM, crystalline silica 0.0000086° NA® 0.000006°

Crusher PM,, 0.002753 0.000172 0.002581
PM, 0.001442 0060172 0.00127G

PM, crystalline silica 0.0001 11 0000028 0.000083

Conveyor transfer point P, 0.080625 0.000050 0.000575
P, 0.000402 0000050 0.000352

PM, crystaliine silica 0.0a0035 0.000006 0.080029

Notes: PM,, emission factors were calculated based on TEOM data. "Ambient levels of PM, PM and PM, crystalline silic upwind of the unfis tested were
subiracted rom the emission factors fo account for material not emitted by the source. “Ambien levels of PM and crystaliing silica upwing of the vibrating screens
were n0t sublracted becauss the upwind samplers were below ihe elevation of the screens; therefore, the air quality at this elevation was not necessarily

representative of air guality on the inlet side of the screes.
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Table 2. PM,,, PM,, and PM, crystaliine sifica emission factors st Carrolt Canyon.

Emission Factor Values {4} of Stone Throughput

Measured Ambient Upwind Emission

Equigment Tested Emission Factor Value Eguivaient Factor
Vibrating screen M, 0.000939 0.006100 0.000831
M, (000386 0.006029 0.000356
PM, crystalfine sifica 0.000048 0.000001 0.000045
Crusher Mo 0001271 0.080039 (L00%232
PM, (.000611 0.006017 .000553
PM, crysialiine sitica 0.000099 0.000002 0.000088
Conveyor transfer point Pl 0.000552 0.006026 (.000525
P, 0.000245 0.000009 0.000236

PM, crystaliine sifica 0.008031 0.00000 0.000031

Table 3. PM,,, PM,, and PM, crystalline sifica emission factors at Vernalis.
Emission Factor Values {Ib/t) of Stene Throughput

Measured Ambient Upwind Emigsion

Eguipment Tested Emission Factor Value Equivatent Factor
Vibrating screen PM, 0.001754 0.000061 0.001693
PM, 0.000888 0.000006 0.000882

PM, crystaliing sitica (.000083 0,080002 0.000081
Crusher PM. 0.001767 0.0006089 0.001677
PM, 0000788 0.000021 0.000767
PM, crystaliine sitica 0.000110 0.0006001 0.000110
Conveyor transfer point Pl 0.001193 0.000103 0.001090
P, 0.000476 0.000019 0.000457
PM, crystaliine sitica 0.000088 0.080003 0.000085

Table 4. Comparison of measured PM,, PM emission factors and PM, crystailine silica emission factors,

Grystaliine Ratio, Parcent

P, Emission §ilica PM, PM, Grystaliine

Source Plant Factors {fb/t) Factors {ih/t) Silica ts PM,,
Screen Barstow (+.000167 0.000006 3.59%
Carroil Canyon (.600831 0.000048 5.54
Vernalis 0.001693 0.000081 4.78
Crusher Barstow 0.002581 0.000083 321
Carrail Ganyon 0.001232 0.000088 7.85
Vernalis G.001677 0.00011 6.56
Conveyor transfer point Barstow 0.000575 0.000029 5.04
Carrcil Canyon 0.000525 0.000031 5.0
Vernalis 0.00109 0.000085 7.80

on the downwind side of the facility at a location im- RESULTS

mediately adjacent to the plant fence line. A single Emission Factor Test Resulis

upwind Model 2000 FRM was located on the upwind
side of the facility.

These instruments were operated for 24 hr and
obtained sample volumes of 16 m®, R.J. Lee Group, Inc,
(RIL) weighed the filter samples using a microbalance
and analyzed for crystalline silica using NIOSH Method
7500.

1282 Journal of the Air & Waste Management Associalion

The PM,, PM,, and PM, crystalline silica emission
factors for the equipment sources measured at the three
facilities are presented in Tables 1-3. The emission
factors presented in the column on the right were cal-
culated by subtracting the measured downwind
concentrations from the measured upwind (ambient)
concentrations.
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Figure 4. Relationship between bulk malerial crystaliing silica content and the PM,, crystaliine silica emission factor.

As indicated in Table 4, the crystalline silica PM,
emission factors range from 3.21 to 7.95% of the PM,,
emission factors. This is a useful ratio because it compares
the PM, crystalline silica emissions with PM,, emissions
for which data are often available.

The plant-to-plant differences in PM,, crystalline sil-
ica emission factors are primarily due to the crystalline
silica content of the material being handled. As indicated
in Figure 4, the bulk material crystaliine silica content is
responsible for most of the variance in the data. However,
it is important to note that because of the small number
of test values (three), it is not possible to demonstrate that
the relationship between PM, crystalline silica emission
factors and bulk aystalline silica content is significant at
the 90% confidence level.

A less consistent relationship was observed for the
conveyor transfer point tests. The reduced emission factor
value for the Carroll Canyon plant (30.5% crystalline
sifica point) is probably due to the high aggregate
throughput of this unit. It is theorized that at very high
throughputs, some of the stone in the flowing material
stream is shielded from attrition and, therefore, does not
contribute to emissions. Despite this one test value, there
appears to be a relationship between PM,, crystalline silica
ernission factors and the crystalline silica content of the
bulk material.

An alternative approach for suminarizing the PM,
crystailine silica concentrations is to compile average val-
ues for the datasets for the crushers, screens, and con-
veyor transfer points tested. Table 5 includes average val-
ues based on the data from the three plants provided in
Tables 1-3.

Table 6 summarizes the crystalline silica fraction of
the total PM,. These data demonstrate that the crystal-
line silica content of the PM, material is considerably

Volume 59 November 2008

lower than the crystalline silica content measured in
the bulk sampies recovered from each unit tested. On
the basis of an average of the tests at the three plants,
the PM, crystalline silica content is 44% of the bulk
matertal crystalline sikica content. It is apparent that
the crystalline silica content of the rock is not as prone
to attrition size reduction as other constituents in the
aggregate.

The process equipment PM, crystalline silica emis-
ston factors summearized in Tables 1-6 are consistent with
previously published emission factors for PM, ¢ and PMy,
from similar process units. The PM, crystalline stiica emis-
ston factors are intended for use as input data to disper-
ston models to evaluate annual average PM, concenira-
tions at plant fence lines.

Ambient PM, Crystalline Silica Concentrations
Ambient concentrations of PM, crystalline silica were
measured during 3 consecutive 24-hr periods at the

Table 5. Average emission factors from Barstow, Carroll Canvon, and
Varnalis: combined dataset.

Emissions
Source Analyte (in/t}
Vibrating screen M, 3.00080 pm1a cs = 0.00008 b
M, 0.00044
PM, crysialiing sifica (.000044 Pt cs = 10% of P4
Troener Py B O0TOD P o - 0,000 N
P, 4.00088
PM, crysialiine silica 5.000697 prd cs = 11% of a4
“TIONVEYOT WANSIET DONT, PP RS
PM, 3.00035
PM, crysialiine sifica 0.000048
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Table 6. Crystalline silica fraction of PM, PM.

Grystalling Silica Content

Grystatline Silica Content

Plani Source {percent weight of fotal PR, {percent weight of material samples)
Barstow Screen 7.5 177
Crusher 6.5 16.5
Conveyor fransfer point 8.3 18.7
Average 6.9 17.3
Carrolf Canyon Screen 125 0.5
Crusher 15.4 30.4
Conveyor transfer point 12.8 306
Average 136 305
Vernalis Screen 9.6 35.3
Crusher 21.8 339
Conveyor transfer point 18.4 33.8
Average 6.6 34.3

Carroll Canvon and Vernalis plants. Two coliocated
TECO FRM samplers modified for PM, crystalline
silica measurement operated at a location downwind
of the quarry and processing equipment. A single TECO
FRM instrument for PM, crystalline silica monitoring
operated at a location upwind of the entire facility
being tested. Meteorological monitoring  stations
were placed at the upwind and downwind locations.
The results of the ambient monitoring tests demon-
strated that the plants operated at levels well below
the 3-pg/m® REL value. Tables 7 and 8 summarize
the results for the Carroll Canyon and Vernalis plants,
respectively,

The differenices between the upwind and downwind
ambient PM, crystalline silica concentrations are small.
The slightly higher upwind values observed during several
of the test days are due to ernissions from unpaved roads
near the upwind monitoring sites.

(Guality Assarance/(uality Control Procedures
for PM, and PM,, Sampling

All of the PM, crystalline silica concentration tests con-
ducted with modified Appendix L samplers included qual-
ity assurance ((QA)/quality control (QC) procedures estab-
tished by EPA for 10-1.3 (TEOMs) and 40 CFR Part 50,
Appendix L (TECO FRM 2000s). The QA/QC data indi-
cated that the TECO PM, samplers, the TECO PM,, sam-
plers, and the TECO TEOM monitor used for PM, and
PM,, monitoring performed extremely well throughout
the three fest programs.

Al of the PM, concentration samplers used for
emission factor testing and ambient air monitoring met

Table 7. Plant upwind-downwind ambient monitoring &t Carrol Canyon.

all of the pre- and post-test requirements concerning
fiter temperature, ambient temperature, barometric
pressure, sample flow, and sample gas stream leak rates.

A TEOM monitor was used during the tests at Bar-
stow for the emission factor tests of the tertiary crusher,
the vibrating screen, and the conveyor transfer point,
The TEOM monitor satisfied the pre- and post-test QA
requirements concerning ambient temperature, baro-
metric pressure, sample flow, and sampie gas stream
leak rates.

SUMMARY

PM, crystalline silica emission factors measured using
an Appendix L-based #&iter sampler ranged from
0.000006 to 0.000110 b/t of stone processed in vibrat-
ing screens, tertiary crushers, and conveyor transfer
points. The measured PM, crystalline silica emissions
ranged from 3.21 to 7.95% of the simultaneously mea-
sured PM,, emission factors. The PM, crystalline silica
emissions measured in this study appeared to be related
to the crystalline silica content of the mineral being
handled. The concentration of crystalline silica in PM,
PM averaged 44% of the crystalline silica content of the
bulk mineral.

Ambient concentrations of PM, crystalline silica were
measured upwind and downwind of the facilities during
the emission factor test programs. The measured ambient
concentrations of PM, crystalline silica ranged from be-
low the detectabie limit of 0.3 pg/m® to 2.8 pg/m®. These
concentrations are well below the California REL of 3
ugim?,

Tabte 8. Plant upwind-downwind ambisnt moaitoring &t Vernalis.

PM, Crystatiine SHica {pg/m®)

PR, Crystalline Sitica {ngn®)

Downwind Bownwing Bownwing Downwing
Bate Upwind {pelmary} {coilocated) Hate Upwind {primary} {eofiocated)
September 17 1.3 1.1 1.0 September 24 0.8 e 0.9
September 18 1.4 0.7 0.8 September 25 2.8 0.8 0.8
September 19 0.6 0.5 0.4 September 26 2.5 0.0 1.2
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Exiremely Hazardous Substances: e
California Prop 65 This product coptains chemicals known to the State of
California 1o cause cancer, wirth defects and other
reproductive harm.
) » Tee section 2 for perceniage
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3 Gection 16: Addidonal Information
Prepared By Adam M. Selisker Drate: February 18, 1999
Technical Information: (800} 521-31 68 CRC # 354]

This information 18 sceyrate 1o the best of CRC Industries’ knowledge 01 sbtained from sources helieved by
CRC o be awcurate. Defore USing any product, read all warnings and directions on 1he label.

Cas: Chaymical Abstract Service BA - Mot Applicable
ppe Paris per Milklon W Wot Determined
TCC Tag Closed Cup HE: Mot Esablished
LEL: Lower Exposurs Limit ‘ gls grarns par Lt
LEL: Upper Expusure Lt lig.gal: - pounds per gatlon
BPE: Personal Frotecton Eauipment . R - Beporable Cuantry
SO ruveiand Closed Cup -
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1.0 SUMMARY

Source Tested:

All American Asphalt
Rotary Dryer Baghouse - Asphalt Plant

Test Location: All American Asphalt
' 10600 Jeffrey Road
Irvine, California
Test Reguested by: SCAQMD

Test Objectives

Determine for reporting:

Health Risk Assessment.
Test Performed by: ATRx Testing Services, Inc.
Personnel: Ken Kennepohl, Wesley Hart & Ferodie Torres
Test Methodology: | 02 & CO2: SCAQMD Method 100.1
Multiple Metals: CARB Method 436
Toxic Organics: EPA TO-15
PAHs: CARB Method 429
Total & Hexavalent Chromium: CARB Method
425
Formaldehyde/ Acetaldehyde: EPA 0011
Test Observed by: -
Plant Contact: John Gardner
Facility ID Number: 082207
SCAQMD Application Number: 514969
SCAQMD Permit Number: N/A

I-1
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2.6 INTRODUCTION

Air pollutant emissions from stationary sources in the Los Angeles Basin (Los Angeles, Orange,
Riverside and the non-desert portion of San Bernardino County) are regulated by the South Coast Air
Quality Management District (SCAQMD). AIRx Testing Services, Inc. was contracted by All American
Asphalt to conduct source emission festing to determine emission factors for the facility Health Risk
Assessment. The rotary dryer baghouse exhaust testing was conducted for F ormaldehyde, Acetaldehyde,
PAHs, Total chromium, Hexavalent Chromium, Multiple Metals, Toxic Organics, Exhaust Flow Rate,
02 and CO2.

Source testing was conducted by an AIRx Testing Services team on June 2-7, 2021, July 13-15, 2021 to
measure gaseous emissions from one (1) baghouse attached to a natural gas fired rotary drier. Testing

was-conducted-while-operating-at-a-nermal-load-condition:

AIRx personnel directly involved with this test program were Ryan Yanagihara, Ferodie Torres, Ken
Kennepohl and Wesley Hart. The contact for All American Asphalt for this project was John Gardner.

The baghouse is equipped with a round stack 62.5" in diameter. The two, 4-inch female sample ports
are located 0.6 diameters upstream and 3.0 downstream from a flow disturbance. Two (2) female
sample ports was accessed from a platform around the stack circumference. A total of 24 traverse points
(12 per port) were utilized used for the flow rate and concentration sampling. A stack diagram with
traverse points is included in the attachments.

The Rotary Dryer fuel usage was recorded every 30 minutes for all test runs. Plant production in tons
per hour was recorded for every 30 minutes during all testing. Results for all detected pollutants wil be
reported i concentration (ppmv or ppbv), pounds per hour (Ib/hr), pounds per ton of produced asphalt
(Ib/ton) and pounds per million cubic feet of natural gas burned (Ib/MMecf gas).

The dryer (A/N 514969} is identified as follows:

Rotary Dryer; Astec Double Barrel Dryer with a low NOx burner; an Astec Phoenix Phantom, Model
PP-125; rated at 125 MMBtu/hr, Natural gas fired.

2-1
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3.0 PROCESS DESCRIPTION

The facility produces asphalt by using virgin aggregate material and RAP material. The testing was

conducted. While the plant was producing mix [ |} plant was producing mix
that includes asphalt binder which has a range o

The particulate is controlled with a fabric baghouse aitached to the Astec rotary dryer exhaust. The
subject test will determine the mass emissions of the required pollutants from the existing exhaust stack.

COMMENTS:

The baghouse is equipped with a round stack 62.5" in diameter. The two, 4-inch female sample ports

are located U.6 diameters upstream and 3.0 downstream from a flow disturbance. Two (2) female
sample ports was accessed from a platform around the stack circumference. A total of 24 traverse points
(12 per port) were utilized used for the flow rate and concentration sampling. A’ stack diagram with
traverse points is included in the attachments.

The Rotary Dryer fuel usage and plant production in tons per hour was recorded every 30 minutes for all
test runs. Results for all detected pollutants are reported in concentration (ppmv or ppbv), pounds per
hour (Ib/hr), pounds per ton of produced asphalt (Ib/ton) and pounds per million BTU:

3-1



4.0 TEST PROCEDURES

Formaldehvde & Acetaldehvde CARRB Method 430/EPA Method 0011/SWg46:

Aldehyde concentrations were determined in triplicate according to a Modified CARB Method 430/EPA
Method 0011/SW846. Sampling was conducted isokinetically for 120 minutes. Three (3) test runs were
sampled. The sample train consists of a glass nozzle, a glass probe attached to three (3) full sized
impingers, each containing approximately 100 ml of fresh acidic DNPH solution. (NOTE: The third
impinger, with the appropriate solutions, is added to avoid possible formaldehyde breakthrough). The
12” transfer Teflon line to the impingers is not heated as the entire line is rinsed into the first impinger
after the end of each test run,

The_acidicmDLIEH”solm;i@nwasmsupp}—ieémbyw&tmespherich:naIysiswandeonsaltin“g“(‘A”Aﬂ')“fﬁ Véntura,
California and was used within 48 hours afier preparation.

Four (4) DNPH reagent blanks were.analyzed for contamination prior to use in the field as per Section 3,
page 4 of CARB Method 430. As per Section 4.2.2 the sample/field blank ratio shall be equal to or
greater than five (5) as calculated per Section 11.9.

The samples were kept on ice and then returned to the laboratory for recovery and delivery to AAC for
analysis by HPLC with a UV detecfion system. The recovered samples and field blanks were kept
refrigerated or kept on ice prior delivery to AAC. The samples were delivered to AAC within 24-48
hours after the sampling. As per the method the samples were extracted within seven (7) days and the
extract analyzed within 30 days

The appropriate field blanks were submitted for analysis along with the samples. Each impinger was
weighed prior to submission for analysis. Each impinger was analyzed separately as per Section 8.4 -
Analytical procedures (Warning #2) and the results are reported in ug/sample. The resulting
concentrations (ug/dsem) from each analysis are added together to obtain the total weight of the
aldehydes for each test run. The final results are reported in ppmv, Ib/hr and Ib/MMBtu.

The following procedures are to be followed for Modified Method 430 (with the addition of toluenc)
/EPA Method 0011/SW846:

i. Fields Blanks: Taken by AIRx. Three (3} field blanks were taken by using Teflon tubing the same
length as our sample line attached to one (1) impinger. Two (2) ml of DNPH is entered in to the tubing
followed by one (1) ml of DI water. The vials are capped and labeled as field blanks 1-3. A spiked field
blank will be taken for Acrolein by adding a known amount of Acrolein to an empty vial in the
laboratory and the DNPH will be added in the field and then recovered as a field blank.

i: Matrix Spike: The first impinger from one (1) of the runs was spiked with a know amount of

acrolein prior to delivery to the field. The DNPH and the Toluene is added in the field.. The results are
reported as percent recovery with the difference being the amount in the gas stream.

4.1
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TEST METHODOLOGY (cont)

Formaldehyde & Acetaldehvde CARB Method 430 FPA Method 0011/8W846/ (cont):

i: Reagent Blank: Conducted by AAC in house. An analysis is conducted on the DNPH solution
returning from the field.

ii: Laboratory Spikes: Conducted by AAC in house. One (1) 10 ml portion of the DNPH solution
returning from the field will be spiked with the three (3) constituents and the percent recovery reported,
ii: The QA on the stock DNPH solution: Conducted by AAC in house. Four (4) samples of the fresh
DNPH solution will be analyzed prior to delivery to AIRx. The values have been reported in the final
report.

NOTE: The Modified CARB 430/EPA Method 011/8315 is being utilized due to prior discussions

with the SCAQMD on an identical asphalt plant process. The modification in sampling replaces
the midget impingers with full sized impingers, but includes the QA/QC procedures required by
CARB Method 430.

Three (3) 120 minute isokinetic samples were taken from the exhaust stack.
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TEST METHODOLOGY (cont)

Total & Hexavalent Chromium CARB Method 425:

California Air Resources Board Method 425 was used to determine the emission rates of total and
hexavalent chromium. The sample train consists of a glass nozzle, a glass probe and a flexible Teflon
line followed by four impingers in series. The first two (2) impingers are Greenberg-Smith type and
contain 100 ml of sodium bicarbonate (NaHCO3) solution. The third impinger is a modified type and is
empty. A 47-millimeter, Teflon Coated glass fiber filter is placed between the third and fourth
impingers. The fourth impinger contains approximately 200 grams of Silica Gel desiccant.

The samples were collected isokinetically for three (3) 360 minutes {6 hours) runs by using 24 traverse
points. The impinger solutions was checked for sufficiently high pH (>8) upon recovery.

o e e e et

As directed in Section 13.3.2 of CARB Method 425 (Lower Concentrations), the sample train was
recovered as follows:

The probe and nozzle rinse was placed into container #1. The contents of impinger #1 and rinses was
placed into container #2. Impinger #2 solution and rinses were placed into container #3. The 47mm
filter were placed into container #2. The resulting samples were refrigerated until delivery to

Atmospheric Analysis and Consulting (AAC) in Ventwra. AAC subbed the analyses to Chester Labnet
located in Tigard Oregon.

The three (3) fractions were each analyzed for total and hexavalent Chromium. Analysis for Hexavalent
Chromium was performed using ion chromatography.

A schematic of the CARB Method 425 train is provided in the aftachments.

NOTE: Prior to use of the sample train, the probe was prewashed with the NaHCO3 solution. A sample
of the probe prewash will be submitted to the laboratory for Hexavalent Chromium analysis to assure the
absence of Hexavalent Chromium. '

As per CARB Method 425, section 21.2 "Alternative Test Methods”, NaHCO3 impinger solution may
be utilized provided that at all times during sampling and transport of samples, the pH of the impinger
solutions shall be maintained above a pH of 8.0 as determined by the use of a clean rod and color
indicating paper for pH. This alternative is highly recommended by the analytical laboratory (AAC).

NOTE: The stack moisture was determined gravimetrically using the CARB Method 425 sample train.

The four (4) impingers were pre-weighed prior to the sampling and then reweighed after completion of
the sampling.



TEST METHODOLOGY (cont)

Total & Hexavalent Chrominm CARB Method 425 (cont):

California Air Resources Board Method 425 requires pretest calculations to determine the minimum
sample volume and sampling duration to meet the detection limits necessary to demonstrate compliance
with applicable standards.
1) Section 3.4.2; Equation 425.2 — Reporting Limit (RL)

RL =L.0OD*220 = 0.2 ng/ml*220 ml = 44 ng

2}  Section 3.5.2; Equation 425.3 — Minimum Sample Volume

MSV = RL*I/STC = 44*1/10ng/dscm = .4.4 dscm (155 cfm)
3}  Section 3.5.3; Equation 425.4 — Minimum Sampling Time (MST)

MST = MSV/VSR = 4.4/45 dscf/hr or 1.27 dsem/hr = 3.5 hr
4)  Section 3.5.4; Equation 425.6 — Planned Sample Volume (PSV)

PSV =PST*VSR = 8*1.0 = 8.0 dscm (282 cf)
Section 3.5.6 Equation 425-8 ~ Source Reporting Limit (SRL)

SRL = RL/PSV = 44/8.0 = 5.5 ng/dscm = 0.0055 mg/dscm

A blank train was prepared, transported to the site, recovered and analyzed in the same manner as the

actual sample trains. All requirements established in CARB Method 425 will be adhered to.

All analyses conforms to the requirements of CARB Method 425 and all applicable QA/QC measures
included in the final report. '
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TEST METHODOLOGY (cont)

Multiple Metals, CARB Method 436:

The Multiple Metals (Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Cobalt, Copper,
Lead, Manganese, Mercury, Nickel, Phosphorous, Selenium, Silver, Thallium, Vanadium and Zinc) has
been reported as pounds per hour. The sampling was conducted according to CARB Method 436, a
description of which can be found in the Attachments. Three (3) 480 minute isokinetic samples were
taken from the exhaust stack. The Multiple Metals samples were refrigerated until delivery to
Atmospheric Analysis and Consulting (AAC) in Ventura. AAC has subbed the analyses to Chester
Labnet located in Tigard Oregon.

The Muitipie Metals sampling train consists of a glass nozzle, heated probe, heated filter, a series of six

impingers—immers&d“in*a:m':{:e-bathmd—a‘siiica“geﬁnipinger. ‘

The following system was used for the condensation and collection of gaseous metals and for
determining the moisture content of the stack gas:

The impinger train consisted of six (6) impingers. Impingers are connected in series with leak-free
ground glass fittings or other leak-free, non-contaminating fittings and immersed in an ice bath. The
first impinger is utilized as a water knockout trap for use during test conditions where high stack gas
moisture content might résult in considerable dilution of the impinger solutions.

The impingers used in the metals train are described as follows:

The first impinger was used as a water knockout, it was of the Greenburg-Smith design modified to have
either a short or long stem, appropriately sized for the expected moisture catch and installed empty. The
second impinger was of the Greenburg-Smith design modified to have a long stem as described for the
first impinger in ARB Method 5, Section 2.1.7 and contain 100 ml of 5%HNO/10% H202 solution. The
third impinger (or the impinger used as the second HNO/H202 impinger) was of the Greenburg-Smith
design with the standard tip as described for the second impinger in ARB Method 5, Paragraph 2.1.7 and
contain 100 ml of 5%HNO/10% H202 solution. The fourth impinger was installed empty and was of
the Greenburg-Smith design modified to have a short stem. The function of the fourth impinger was to
prevent commingling of the solution in the second and third impingers with the solution in the fifth and
sixth impingers. The fifth and sixth impingers was of the Greenburg-Smith design modified to have a
long stem and shall each contain 100 m! of acidic potassium permanganate (4% KMnO4/10%4H2S04)
solution. A thermometer capable of measuring to within 1C (2F) was placed at the outlet of the last
impinger
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TEST METHODOLOGY (cont)

Toxic Organics, EPA Method TQ-15:

The toxic organics were sampled in duplicate from the dryer outlet for each of the three (3) 60 minute
test runs. Sumima passivated canisters were utilized to sample for the toxic organics. The Summa
canisters were equipped with preset calibrated mass flow controllers. The sampling was integrated over
each 60 minute test run. The samples were submitted to Atmospheric Analysis and Consulting (AAC)
for analyses by GC/MS (TO-15).

The analyses followed EPA Method TO-15 methodology. The reported detection limit is 0.001 ppmv or
1 ppbv. The sample is cryogenically pre-concentrated in a series of multi-bed traps, with water and CO2
management protocols, and finally cryofocused before desorption into the gas chromatograph.

_Upon separation in the Gas Chromatograph the sample is-introduced_into-the-mass-spectrometer—The

HAPs characteristic retention time and mass spectra qualitatively identify compounds. The results have
been reported in ppbv, Ib/hr and Ibs/ton of asphalt.

4-6



TEST METHODOLOGY (cout)

PAR’s, CARB Method 429;

PAH’s concentrations were determined in triplicate according CARB Method 429. Sampling was
conducted isokinetically for 480 minutes. The sample train consists of a quartz sample probe with the
appropriate nozzle, an "s" type pitot tube, a Teflon filter, a spiral condenser, a spiked sorbent module,
two (2) preweighed Greensburg-Smith impingers containing 100 ml of 3mM Sodiwm bicarbonate/2.4
mM Sodium Carbonate, a third dry preweighed impinger and a fourth preweighed impinger containing
silica get

The samples were sealed and returned 1o the laboratorv for recovery, The recovery includes rinsing the

nozzle, probe and top half of the filter holder three (3) times with acetone, hexane and methylene
chloride with the rinses placed into a glass container labeled as "Front half rinses’. The filter is removed
from holder and placed into a petri dish. The bottom half of the filter holder, connector connection and
the spiral condenser is rinsed three (3) times with acetone, hexane and methylene chloride with the rinses
placed into a glass container labeled as "Back half rinses”". The rinses may be combined with the "front
half rinses" container. The impingers are reweighed then the solution transferred to a container labeled
"Impinger contents”. The impingers are then rinsed three (3) times with acetone; hexane and methylene
chloride with the rinses placed into a glass container labeled as "Impinger rinses". The rinses may be
combined with the container labeled as "Impinger contents”. The silica get impinger is reweighed. The
field blank will be recovered and submitted for analysis along with the samples.

The cleaned XAD resin and filters were supplied by VISTA Analytical lIocated in El Dorado Hill. The
samples sent to VISTA Analytical for analysis according to procedures outlined in CARB Method 429,

4-7



TEST METHODOLOGY (cont)

Stack Gas Oxvgen, Carbon Dioxide, SCAOMDP Method 160.1:

The CEM sampling system consists of a stainless steel probe, a heated Teflon sample line and a sample
gas conditioner that cools the gas to <60°F enfering a gas conditioner prior to distribution to the
analyzers. The conditioner dries the gas to <37°F. The stack gas was extracted from the stack with a
pump into the sample gas conditioner and transported under positive pressure to the flowpanel, which
distributes the dry conditioned gas to the appropriate analyzers. A traverse was conducted on the
exhaust stack to determine the presence or absence of stratification of a pollutant. A bias (probe tip)
check was made at the beginning and end of each run to determine sample system integrity. FPA
Protocol calibration gases was used for calibrating the analyzers. The stack was initially traversed using

‘f.'-he—samp}—iﬂgwuti}izing—ha}f—the—nnmbemﬁpGim?rdi"cta’ted—fﬁr'awparticu}a"te“travefs“e_to_dét&‘ﬁ“ﬂiﬁé“thW

presence of stratification. No stratification was observed (<10% of average) thus a single representative

sample point will be utilized. Data was continuously collected with a DAS and on a 10” strip chart
recorder.



45
50 TEST RESULTS AND DISCUSSION

A suminary of the emissions resulis has been provided on pages 5-2 thru 5-13
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REPLACEMERT PAGED After Recaloulslion

POLYCYCLIC AROMATIC HYDROCARBONS (PAH) SUMMARY

CARB 429
Client : All American Asphalt Date : 6/2 - 6/7
Site : Irvine. CA T std: 60 °F ab #: 1064
Linit : Baghouse Lab #: 221-061
RESULTS in Ib/hr
Compound RUN#

Name 1 2 3 AVERAGE
Acenaphthene (.000065 0.00014 0.000034 0.600079
Acenaphthviene 0.00033 0.00049 0.00016 0.00633
Anthracene 0.0000059 0.000015 0.0000053 0.0066089
Benz{aYanthracene 0.60000013 < 0.000000099 < (.000000091 0.00000611
Benzolalpyrene < (Q.000000102 < 0000000099 < 0.000000091 < 0.000080097
Benzo(e)pyrene < 0.000000102 < (.000000099 < (,000000091 < §,000000097
Benzo{bifluoranthene 0.00000011 < 0.000000099 < 0.000000091 < 0.00000010
Benzo{g h.perviene < {.000000102 < (1.000000099 < 0.000000091 < (.008600097
Benzo(k)luoranthene < (0.000000102 < 0.000000099 < 0.000000091 < (006000697
Chrysene 0.00000071 0.00000029 6.00000032 0.00008044
Dibenz{a,hlanthracene < 0.000600102 < 0.000000099 < 0.000000091 < 0.000000097
Fluoranthene (.0000030 0.0000049 0.0000024 0.0000041
Fluorene 0.000079 {.00017 0.000045 0.00¢098
Indeno(1,2.3-cd)pyrene 0.000000102 0.000000099 0.000000091 0.000000097
2-Methvinaphthalene 0.0015 0.0026 0.00092 4.6017
Naphthalene 0.0054 0.0062 0.0031 0.0049
Perylene < 0,000000102 < 0.000000099 < 0000000091 < 0.000000097
Phenanthrene 0.00010 0.00017 0.000068 0.00011
Pyrene 0.0000049 £.0000047 0.0000020 0.0000039

RESULTS in Ib/ton
Compound RUN #

Name I 2 3 AVERAGE
Acenaphthene
Acenaphthvlene
Anthracene
Benz(a)anthracene
Benzo(alpyrene
Benzo{e)pyrene
Benzo(bYfluoranthene
Benzo(ehi)perylene
Benzo(k)fluoranthene
Chrysene

Dibenz(a.hanthracene
Fluoranthene

Fluorene
Indeno(1,2.3-cd)pyrene
2-Methylnaphthalene
Naphthalene

Perviene

Phenanthrene

Pyrene
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Compound
Name

Acenaphthene
Acenaphthylene
Anthracene
Benz{a)anthracene
Benzo(a)pyrene
Benzo(elpyrene
Benzo(b¥luoranthene
Benzo(g.h,i)perylene
Benzo{kOfluoranthene
Chrysene
Dibenz{a,hanthracene
Fluoranthene

Fluorene
Indeno(1,2.3-cd)pyrene
- 2-Methyinaphthalene
Naphthalene

Perylene

Phenanthrene

Pyrene

RESULTS in Ib/MMBtu

RUN # :
1 .2 3 AVERAGE
0.000013 0.0000028 0.00000068 0.0000054
0.0000064 . 3.0000098 - 0.0000033 6.0000065
0.00000012 0.00000031 0.00000011 0.06000018
0.0000000026 < 0.0000000020 < 0.0000000019 0.0060000021
< 0.0000000020 | < 0.0000000020 <0.0000000019 < 0.0000000020
< 0.0000000020 | < 0.0000000020 < 0.0000000019 < 0.0060000002¢
0.0000000021 < 0.0000000020 < 0.0000000019 0.0000600020
<0.0000000020 | <0.0000000020 < 0.0000000019 < 0.0000000020
< 0.0000000020 | < 0.0000600020 < 0.0000000019 <0.0000000020
0.000000014 0.0000000058 0.0000000066 6.0000000088
< 0.0000000020 | < 0.0000000020 < 0.0000000019 < 0.0060000020
0.000000099 0.000000098 0.000000049 0.000000082
0.0000016 0.0000033 0.00000092 0.0000019
<0.0000000020 | < 0.0000000020 < 0.0000000019 < 0.0000000020
0.000028 0.000051 0.000019 0.000033
0.00011 0.00012 0.000062 0.000097
< 0.0000000020 | < 0.0000000020 < 0.0000000019 < 0.0000060020
0.0000021 0.0000033 0.0000014 0.0000023
0.00000009¢6 0.000000093 0.000000042 9.0000060077
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LT IRVINE 221-061

CALCULATED EMISSH

Aluminum Weight (g)
Alvminum Emissions (srain/Dscf)

Antimony Weight ()
Antimony Emissions (grain/Dscf)

Arsenic Weight (&)
Arsenic Emissions (grain/DscH

Run 1

0.00248
(.000092

Aluminum Flow Rate {Ib/hr) ﬁliiﬁ ﬂ
T [FTTRiLsEn 0.000360 0.600379

<0.00000113
< 0.000000042

Antimony Flow Rate (1b/hr} < {)ﬁﬁﬁﬁiﬁi W<
HAGHY mmbiu < 0.00000016 < §.0000001¢

< 0.00000158
<0.0600000058

Barium Weight (2}
Bariom Emissions {erain/Dsch
Barium Flow Rate (Ib/hy

ariim mmbiu

Bervilium Weight ()
Beryllium Emissions {grain/Dsch
Beryllium Flow Rate (Ib/hy’

I} THE
Cadrmium Weipht (g)

Cadmium Emissions (grain/Dsch
Cadmium F

AT mmbin

Chromium Weight ()
Chromium Emissions (grain/Dscf)

Cobalt Weight (2}
Cobalt Emissions (erain/Dscf)
Cobalt Flow Rate

oba minbty

Copper Weight (g}
Copper Emissions {(grain/Dach

1.ead Weight ()
1.ead Emissions (erain/Dseh)

Manganese Weipht (1)
Manganese Emissions (grain/Dscf)
Manganese Flow Rate (ib/hr

anganese mmnbin

Arsenic Flow Rate (Ib/hr) < O,Gf}iiiil Ii < W
! FSenic tib/ bl

=(00000023— =< 000000026 —<0.00000025

0.0000246
0.00000091

0.00000358

< 0000000045

< 0.0000000017
<

- < U.0000000065

(LO0000068
0.0000000253

0.000000098

0.0000125
(.060000046

Chromium Fiow Rate {Ib/hr) G.G[}O(}iz iw
QI it 0000001817 0.000002902

0.00000119
0.000006044
0.000000173

0.0000117
0.00000043

Copper Flow Rate (Ib/hr) G.GOQiiﬁi %
opper mmots 0.00000170 0.00000690

<0.00000113
<0.000000042

Lead Flow Rate {Ib/hn) M“
LEa THL <{J.00000016 <0, 00000019

0.0000405
0.0G00015

0.00000589

DN RESULTS CARE ME THOD 436
Run 2 Run 3
0.00227 0.00142
0.080095 0.600057

< 0.00000113
<0.600000047

< 0.00000158
<0.000000066

<

0.0000239 0.8000173
0.00000100 (.00000070
0.00014

0.0000039% 00000275

< 0.000000045 < (.000000045

<0.0000000019 < .0000000018

< (,0000

< 0.6000000075 < 0.0000000071
0.00000126 0.00000090
0.000000053 0.000000036

Average {3 Runs)

0.00206
0.0060081

0.012
000226 6.000322

<0.00000587
< 0.00000024

< 4.000049 < iiliiiiiii ii|i
< 0.00000093 <0.00000043
< (.00000158
< 0.000000063

<6.00000271
<0.00000011

<0.00000158

< {(.000000063

<6.00000025
£.0000219
0.00000087
0.00018

0.00000344

< 0,000000045
<0.0000000018
<

< (.0006000071

0.000000946
0.000000038

£.8000075 EIEW
. - 0.000000150

0.060000210
0.0000174 0.00000479 0.00001156
0.00000073 0.06000019 (.00000046
. $.000040 0.000093
]
0.000000751 0.00000183
0.0G000189 0.06060035 0.00000114
6.000000079 0.000000014 0.000000046
0.0000029 0.0000093
I
0.006000315 0.6600000554 0.000000181
0.0000414 0.00000585 0.00001965
0.0000017 0.00000024 - 0.00000080
0.000049
0.000000929 0.00000318
<0.80000113 <0.00000113 <0.00000113
<0.000000047 <0.000000045 <0.000000045
< <Q.000 <
<0.00060018 <0.00000018
0.0000873 0.00001980 0.00004920
0.0006037 0.00000080 0.0000020
0.00016 0.00040
0.0000146 00000315 0.00000786
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WG
[ISSION R

.. e

ULTS CARB METHOD 436 ( Contmued)

Run 1

Mercury Weight (g) : < (.0000074
Mercury Emissions (grain/Dscf) < §.00000027

Nickel Weight () 0.0000296
Nickel Emissions (grain/Disch 0.0000011
Nickel Flow Rate (Ib/hy

Nickel (Ib/mmbtu) 0.00000430
Phosphorous Weight (g} 0.000113

Phosphorous Emissions (grain/Dsc 0.00006042
Phosphorous Flow Rate

Phosphorous {lb/mmbtu) 0.0000164

Selentum Weight () <(.0600034
geifmmm Emissions {grain/Dsch) <0.00000013
eleniu

glenium mmbiu} <(.00000049

Silver Weight (2) < (.00000045
Silver Emissions (grain/Dscf) < 0.000000017

Silver Flow Rate (Ib/hr <
m ver ({1b/mmbtu)} < 0.000000065

Thallium Weight {2} < (.00000225
%‘I}za;ilum Emissions (erain/Dscf) < 0.000000083
alli

alllim (Ib/mmbt) <0.00000033

Vanadium Weight (g) . <(.0000061
Vanadium missions (grain/Dsch <0.00000023

Vanadium Flow ' :
anadium (Ib/mmbtu) <{1.60000088

Zine Weight () 0.000155

Zinc Emissions (grain/Dscf) {.0000058

Zinc Flow Ra§ l li‘iil ﬂ
me Flow bt} 0.06000225

Run 2 Run 3 Average (3 Runs)
< 0.0000062 < {.0000054 <0.00000631
< §.00000026 < 0.00000022 <0.00000025

Mercury Flow Rate ¢ 3b;’hri < iiliiiiiiiiii m < (.000045 < {.000051
ercury mmbiu < 0.0000011 < 3.0000010 < !!.00000086 <(1.60000099

0.0000404 0.0000085 0.0000262
0.0000017 0.00000034 0.0000010
0.00034 0.000070 0.00021
0.00000674 0.00000134 0.00000413
0.000126 0.0000927 0.0001106
0.0060053 0.0000037 0.0000044

0.00077 0.00089
0000210 0.0000147 0.0000174
< 0.0000034 < 0.0000034 <0.00000338
<0.00000014 <0.00000014 <0.00000013
<0.000029 <0,000028 <
Feaaeem <0.00000054 <0.00000053
< 0.00000045 < 0.00000045 <0.00000045
<0.000000019 <0, 00000001 8  <0.000000018
< $.G00003835 < (.00000 N (300034790
<0.000000075 < 0.000000071 -~ < 0.000009071
< 0.0000023 <0.00000225 <0.00000225

< 0.000000094 < 0.000000091 <0.000000090
< (.000019 < 0.000019 < ﬁlﬁﬁaii li

<Q. <0.00000036 <0.00000035

< 0.0000069 <0.0000025 <0.00000516

<0.00000029 <0.000000099 <0.00000021
<0.00005 <

<0.0000012 <0.00000039 <0.00000081
0.000169 0.0000701 0.0001314

0.0000071 0.0000028 0.0000052
0.0014

2 0.0000111 0.0000206

&-5



Ciient : Al American Asphalt

Site : irvine, CA

EPA TQ-15 Average Resnlls

Test Date : 6/3/2021

T std: &0 T Job i 1064
Unit : Rofary Dryer Bashouse Raun No.: i-3 Lab # 221-051
Q sted: dscfim (Averape)
Production Rate: TPH ( Averase)
Compound Ibfhr W/ Ton i/ Mmbta MW
Mame

Propens ) 0.600874 42.08
Chlorodifluoromethans < 0.00020 86.47
Dichloredifisoromethane < (100024 102.92
Chicromethane <(.00012 30.50
1.2 Dichlore-1,1.2 2-Tetrafluorosthane < (LOG040 1760.92
Vinyl Chioride < 0.60015 62.50
1.3-Butadiene 008159 54.09
Bromometiang < {00022 94.94
Methanol 0.60168 32.04
Chloroethane < 0.00015 64.50
Dichicrofluoromethane < (.00024 102,92
Ethanol 0000542 46.07
Vinyl Bromide < (L0025 106.96
Trichloroflusromethans < (LO0030 127.50
Acgtone 6.803058 58.08
isopropyi Alcohol <{.00057 60.10
Allyt Chioride < §.00028 76.53
i.1-Dichlorcethene < (0.06027 96.00
Acrylonitrile < 0,00050 53.06
Methvlene Chloride < 0.00846 98.00
Carbon Disulftde .800740 7614
1. L.2-Trichloro-1.2 2-Triflucrocthane < 0.00044 187.40
trans-1,2- Dichlioroethene < 0.00023 96.94
1.1- Dichioroethane <{.00023 98.00
MTBE <{.00021 88.15
Vinyl Acetate < {,00041 86.09
MEK . 8080476 72141
cis-1.2- Dichloroethene < §.00023 96.00
Hexane < 0.00020 856.18
Chioroform < 0.00028 119.50
Ethvi Acetate < (300021 88.11
Tetrabydrofuran < (.00017 7211
1.2-Dichlorcethane < (100023 98.00
Benzene 000369 7811
Cyelohexane < 0.00020 84.16
Heptane < {.00024 100.21
Toluens 1.60155 92,14
Carbon Tetrachloride < 0.00036 153.24
1.2-Dichicropropane < (00027 [12.99
Bromodichloromethane < 0.00839 163.83-
1.4-Diosane < (1L.OGOR3 88.11
Trichlorosthene < 0.00031 13140
2.2 4-Trimethvipentane < 0.00027 114.23
cis-1.3-Dichloropropene <{.00026 110.97
4-Methyl-2-Pentanone (MIBK} < (.00048 [00.16
t-1,3-Dichloropropene < (.00026 £10.97
1.1.2-Trichloroethane < {00032 133.40
2-Hexanone < 00013 134.60
Dibromochloromethane < (L.00049 208.28
i 2-Dibromomethane < 0.00044 187.88
Tetrachloroethylene < 0.00039 165.83
Chiorobenzene < (00027 112.56
Ethyvibenzene < 0.00025 106.16
m & p-Kvlenes §.000634 106.16
Bromoform <-0.00060 25293
Styrene 8.0060297 104.14
1.1.2.2-Tetrachloroethans < .00040 167.85
o-Xylene < (.00025 106.16
4-Ethyloluene < 0.00028 120.19
1.3.5-Trimethylbenizene < 0.00027 11299
1.2 4-Trimethylbenzene 0.000575 120.19
Benzyi Chloride < 0.0030 126,59
1.3-Bichlorobenzene < {.00035 147.00
i 4-Dichlorobenzene < {.00035 147.01
i.2-Dichlorobenzens < 0.00033 147.01
1.24-Trichlprobenzens <0,0017 181,45
Hexachlorobutadiens <0.00247 260.76

1.1.}-Trichioroethene

< 0.00031




rvices, N — o
EPA TO-1%
. Tank 1352
Client - All American Asphatt Test Date : 6/3/2021
Site : Iryine, CA T std: &0 °F Job #: j064
Unit : Rotary Brver Raghouse Run Na.: ] Lab #: 221-061
O stad: dscfim (Method 4293
Production Rage: TPH
Compound Lab Resulis Tofhr ih/Ton ib/Mmbtu
Name poh
Propene 10 816 0.00318
Chlorodifisoromethane <14 <0049 < 0.000096
Dichlorodifluororethane < 14 <0058 <0.00011
Chloromethane < 14 <(.00628 < ,000056
1.2 Dichloro-1,1.2.2-Tetraflnoroethane < 14 <0.010 < 0.00019
Vinvl Chloride <14 <(.0035 < 0.000069
1.3-Bmtadiene &1.1 8017 0000328
Bromomethane <148 <0054 <. 000010
IVICTHENS! i §.023 2.000445
Chicroethane = 14.8 <0.00356 <'0.000071
Dichloroflucromethane <14 R <3,0058 < 000011
Ethanol < A0 8810 6.000204
Vinvi Bromide < 14 <066 < 0.00012
Trichlorofluoromethane : <14 <3.007 < 0.00014
Acetong 36 04.080 0.80158
Isopronyl Aléohol <582 <{.014 < 0.00027
Allvl Chioride <796 <0086 < 0.00017
Li-Dichloroethene <348 <{.0054 < {00011
Acrvionitrile <Eol <0.012 < 0.00023
Methvlene Chioride <296 <0.011 < 0.00022
Carben Disulfide < 503 <017 < {.00034
1.1.2-Trichloro-1.2.2-Trifluorocthane < 14 <011 < 0.00021
trans-1.2- Dichloroethens < 14 <0.0035 < (.00011
i.l« Dichlorgethane =14 <0.0053 < 0.00011
MTBE <14 <(3,0050 < 000014
Vinvi Acetate <J0F <{L018 < (L00D19
MEK 45 4.012 0.000242
¢is-1.2- Dichioroethene < 14 <0.0054 < (.0001}
Hexane <14 <{,0049 < 0.000095
Chloroform < 14 <{1.0047 <{.00013
Ethyl Acetate <14 <{.0050 < (.000097
Tetrahvdrofuran = 14 <{.0041 < 0.000080
1.2-Dichioraethane < 14 <{. 003535 < 0.00011
Benzene 3 8.490 000176
Cyelohexane <148 <0.0047 < (.000003
Heplane <148 <0.0657 < 0.00011
Toluene 9g 7 9.035 0.600686
Carbon Tetrachloride <14, <0.0086 < (.,00017
1.2-Dickioropropane < 14, <(.0064 < (.00012
Bromodichloromethane <14, <. 0092 < 0.00018
i.4-Dioxane <359, <{,0199 < 0.00039
Trichioroethene _ <14 <0.0074 <{.00015
2.2 4-Trimethvipeniane < 14, <{.0064 < 0.00013
cis-1.3-Dichloropropens < 14, <0.0063 <0.00012
4-Methvl-2-Pentanone (MiBK) <386 <4011 < 0.00022
" t-1.3-Dichloropropene < 14 <0.0063 < 0.00012
L. 1.2-Trichloroethane < 14, <G.0075 < Q00015
2-Hexanone < <0030 < (.00060
Dibromochloromethane = 14 <012 < 0.00023
1.2-Dibromomethane < 14 <0011 < {.00021
Tetrachloroathvlene < 14 <(.0094 < 0.00018
Chlorobenzene < 14 <0.0063 < (.00012
Ethvibenzene <14 <0.0060 <0.00012
m & p-Xvienes 44,1 6018 00400350
Bromoform <i48 <0.014 < 0.00028
Stvrene 16, 0.8067 §.000131
1.1.2,2-Tetrachloroetiane < 14 8 <0095 < 0.00019
w-Xvlene < 14.8 <0060 < 040012
4.Ethvitoluene < 1 <(.0068 < Q00013
1.3.5-Trimethvlbenzene < 14 <(.0064 < {§.00012
i.2 4-Trimethvibenzene <38 <1014 < (LO0027
Benzv! Chloride < 14 <071 < (.0014
i.3-Dichlorobenzene < 14, <0.0083 < (.00016
i.4-Dichlorebenzene < 14, <0083 < 0.00016
1.2-Dichlorpbenzene < 14, <(1.O083 <0.00016
1.2 4-Trichlorobenzene <5972 <§.041 < {00080
Hexachlorobutadiene <58 <41,059 < (.0012
1. 1.} -Trichlorpethene < 14.8 <0074 < 0.00015
listhr = (ppb/1000) * Ostd * MW * 0.0000001581
IbMMBtu = F-Factor {8710YH8/Re/60*Ostd 1+ 20.9/20 9.03}
tbftos = Ib/heftons/hr




yvicES, [NGs

EPA TO-I5
Tank 1192
Client : All American Asphalt Date ; 6/3/2031
Site : drvine CA T st Job #: 1064
Unit : Rotary Brver Baghguce Run WNo,: Lab #: 221-061

O std: dscfm (Method 429}
Production Rate: TPH

Compound Lab Resuolis H/hy [b/Ton ib/pMmbiu MW
MName opls
Propene 1) 0.00349 42.08
Chlorodiffuoromethans < < (.000083 86.47
Dichierodifluoromethane < < 0.00010 16202
Chloromethane <13 < 0000049 50.50
1.2 Dichiero-1.1.2.2-Tetrafluoroethane < 13 <0.00017 170.52
Vinyl Chioride < 13 < {.000061 62.50
1.3-Bufadiene 152 0.080061 54.09
Bromomethane <13 e S DLO0G0G3 94,94
Niethanc] piill] ¢.06019 32.04
Chioroethane <13 < (000063 64.50
Dichlorofluoromethane < i3 <{.00010 102.92
Etharo! 168 §,00058 46,07
Vinyl Bromide <13 <§.00010 106.96
Trichloroflucromethane < i3 < 0,00012 127.50
Acetone 389 000169 58.08
Isopropvl Alcokol < 57 <{.60024 60.10
Allvl Chiloride <26 < {.00015 76.53
Ei-Dichioroethene <352 <{.00038 96.00
Acrvlonitrile <57 <0.0002) 33.08
Moethylene Chioride < 3 <8,00019 98.00
Carbon Disnifide < 57 < Q.00030 76.14
1.1.2-Trichloro-1.2.2-Frifluoroethane : <13 <{.00018 187.40
trans-i.2- Dichloroethiene <13 <8.000095 96,94
1.1- Bichloroethane <13 < 0.000096 98.00
MTRE <13 < 0.O00086 88,15
Vinvi Acetate <326 <{.00017 §6.00
MEK 34.1 4.000184 72.11
¢is-1.2- Dichloroethens <13 <{,000004 96.00
Hexane < B3 < {.000084 . 86.18
Chloroform <13 <(.00012 119.50
Ethvl Acetate < 13 <0.000086 88.11
Tetrahvdrofuran < 13 <8.000071 72,11
1.2-Dicktoroethane <13 < 0,000096 98.00
Benzene i1 L.00181 78.11
Cyelohexane <13 < 3.000082 84.16
Hentane <i3 <{.000098 100.21
Toluene 14 4.000716 92,14
Carbon Tetrachioride < 13 <0.00015 153.24
1.2-Dichioropropane <13 <0.00011 112,99
Bromodichloromethane < 13 <0.00016 163.83
1.4-Dioxane <32 < (00034 88.11
Trichloreethene ke <{.00013 131.40
2;2.4—Trim¢thvinentane <13 <{.00011 11423
cis-1.3-Dichioropronene < <8,00011 110.97
4-Methvi-2-Pentanone (MIBK) <2 <0.00020 100.16
t-1.3-Dichioropropene <13 <0,00011 110,97
1.1.2-Trichloroethane < <(.00013 133.40
2-Hesanone <3 <{0.00053 134.60
Dibsomochloromethane <13 <0.00020 208.28
1. 2-Dibromomethane <13 <(.00018 187.88
Tetrachloroethviene <13 < 0.00016 165.83
Chlorobenzene <13 <G.00011 112,56
Ethvibenzene < 13 <(.00010 106.16
m & p-Kvlenes 435 8600345 106.16
Bromoform < 13 < {00025 252712
Styrene 19.9 0.880155 104.14
i.1.2.2-Tetrachioroethane < 13 <{,00016 167.85
o-Xviene <13 <0.00010 [06.16
4-Ethvitoluene <13 <0.00012 120.19
£.3.5-Trimethvibenzene <13 <8.00011 11299
1.2 4-Trimethvibenzene 20.6 ,0060266 120.19
Benzvl Chloride <131 <0.,0012 126.59
1.3-Dichlorobenzene < 13 <0.00014 147.00
1.4-Dichlorcbenzene < 13 <0.00014 147.01
1.2-Dichlorobenzene <13 <{.00014 147.0}
1.2 4-Trichlorobenzene <52 <{,00071 [81 .45
Hexachlorobutadiens <52 <0.0010 260.76
F.1.1-Trichioroethens <13 <0.0066 <8.00013 13140

lbﬁir {opb/1000% * Ostd * MW * 0.0000001581
1b/MMB1u = F-Factor (87107 /e 60* Ostd ¥20.9/(20.9.00)
ibfton = !b/hriionslhr




EPA TO-15

Tank 1172
Client : All Amerigan Asphalt Date @ £/3/2021
Site : Irving CA Tsed 60  °F Job#h 1064
Unit ; Rodary Drver Baghouse RoalNoo 2 Lab#: 221081
O std: dscfin (Method 4299
Production Rate; TPH
Compounnd Lab Resulis tb/hr 1b/Ton ib/Mmbiu MW
Name pob

Propene B3 14 806280 42,08
Chlorodifluoromethane <12 <{3,0040 <{(.000073 86.47
Dichiorodifluoromethane <30 < (30047 <{.000092 102.92
Chlorométhane = 12 < 6.0023 <3.000045 50.50
1.2 Dickioro-1.1.2.2-Tetrafluoroethane < |2 < (.0078 <0.00013 170.92
Vinyl Chloride < 12 < (L4029 < 0.000056 62.50
1.3-Butadiene 66.8 0014 0.006270 54.09
Bromomethane «<12.0 < {0043 0000085 04.94
Methahio: 421 0.051 G.00001 32.04
Chicroethane <120 < Q0029 < (.000058 64,50
Bichlorofisoromethane : <1zZ0 < 0.0047 <{3,000052 102.92
Ethanol 363 0.814 4080276 46.07
Vinvi Bromide <120 < 0.0049 <{.000096 106.96
Trichlorofiuoremethane <1zl < (0058 <{.00011 127.50
Acetone 25% 80659 600129 58.08
Isoprapvl Alcohol : <479 <011 <0.00022 60.10
Alivl Chloride Y <{1.0070 <0.00014 76.53
1.3-Dichloroethene < <{.05044 < 0.000086 S6.00
Acrylonitrile <479 < 0.0097 <3.00019 53.06
Methviene Chiloride <248 < 80080 <{.00018 98.00
Carbon Disutfide 3 0820 4.080350 76.14
}1.2-Trichloro-1.2 2-Trifluorcethane < 120 < (50086 <.00017 187.40
trans-1.2- Dichloroetliene < i3 < {30044 < .000087 96.94
1.1~ Dichloroethane <137 < {10045 <0.000088 98.00
TBE <12 < {0040 < 0.00p070 88.15
Vinvl Acetate < 240 < 0.0079 <{.00015 86.09
MEK 54.6 4.615 0.000294 72.11
cis-1.2- Dichloroethene <1z <0.0044 <0.000086 96.00
Hexane <17 < G.0039 <{.000077 86.18
Chloroform < iz <{LOB55 <0.00011 £19.50
Ethvl Acetate <12 < (L0040 < 8000079 88.11

Fetrghvdrofuran <12 <0.6033 <8,000065 72.11
1.2-Dichtoroethane <12 < 0.{045 < (.000088 92.00

Benzene 262 0.878 8.00153 78.11
Cyclohexane <i3p <0.6038 <{.000073 24.16
Heptane =170 <0.G046 < 0.0000090 100.21
Toluene 858 $.030 8.8600591 92,14
Carbon Tetrachioride <120 <q.00870 <0.00014 153.24
} . 2-Dichloropropane <12 <0.0052. <{0.00010 112,99
Bromodichloromethane <1210 <{LOG75 <{.00015 163.83

1.4-Dioxane <479 <0161 <0.00032 88.11
Trichloroethens <iZ <0006 <Q.O0012 13140
2.2 4-Trimethvipentane <120 <0.0052 <(.00010 114,23
cis-1.3-Dickloropropene <120 <(.0051 <0.000099 110.97
4-Methvl-2-Pentanone (MIBK) < 24 <0.00652 <{LO00I8 100.16
t-1.3-Dichisropropene < <651 < 0.000099 110.97
1.1.2-Trichloroethane <12 <(.06061 <{.00012 133.40
2-Hexanone <476 <025 < 8.00048 134.60
Dibrogsochloromethane <12 <0.0095 <{.00019 208.28
1.2-Dibromomethane <17 <0086 <0.00017 {87.88
Tetrachloroethvlene <12 <0.0076 <0.00015 165.83
Chiorobenzene < 12,1 <0.0051 <{.00010 112,56
Ethvibenzene <12 <0049 < (.000095 106.16
m & p-Xvlenes 443 0.818 0000351 106.16
Bromoform < 124 <012 <0.00023 252.72
Stvrene 134 0.0053 £.000104 104.14
1.1.2. 2-Tetrachioroethane w12 <q.06077 <0.00015 167.85
o-Xviene <120 <{1.0049 < 300010 106,16
4-Ethvltoluene <120 <0.0055 <{0.00011 120.19
1.3.5-Trimethvibenzene < <6.0652 <{.00010 11299
1.2.4-Trimethvibenzene <247 <0011 <0.00022 120.19
Benzvi Chioride < 1206 <0058 < {0011 126.59
t.3-Dichlorobenzens <120 <0067 <0.00013 147.00
L4-Dchlorobenzene <12 <0.0067 <0.00813 147.01
1.2-Dricklorobenzene <120 <G.0067 <{.00013 147.01
1.2 4-Trichlorobenzene <ATH <0933 <{.00085 181.45
Hexachlorobutadiens <479 <0.04% <{.00093 260.76
1.1.1-Trichloroethene <120 <{(10060 < 800012 131.40

Ih/he = (ppb/1000) * Ostd * MW * 0.0000001581
1b/MMBtu = F-Factor (87 10*ib/Mh/? GUF0stdy*20.9420.9-00)
Ib/ton= 1bfar/tons/hr




EPA TO-I5
. Tank 1266
Client : AH American Asphalt Date : 63/2023
Site : Irving. CA T atd: &0 % Job #: 1064
Unit : Rotary Drver Baghouse Run No.: ZA Lab #: 221-06]
Crstd: dsofm (Method 426% .
Production Rate; TPH
Compound Lab Resilts bfhr B/ Ton /MM MW
Name pb

Propene ] 997 8.18 0.60313 42,08
Chioradiflusromethane <1546 <0.005] < 0.00010 86.47
Dichlorodiflucromethane <ikh <0061 <0.00012 16292
Chloromethane <i56 <0030 < 0.000059 30.50
bof LMCIDTO-1, 1, 2,2+ 1 elrariorcetnane < 18 & < 0,610 < 0.00020 1Moz
Yyl Lniorige <156 < 0.0037 < 0.000073 62.50
1, a-suIaciens 138 0.628 0.090558 5409
Bromomcemane <13 g < 0.0056 < 0.00011 9494
MSIHAn0: 309 6.038 0.600740 32.04
LIHOFOCTEDNS <156 < 00038 < (,000075 64,50
LAChICrOuOromenane < 15,6 < 9_{}361 < 0.90012 102'92
klnano 987 4.017 §.000340 46.07
VIRYL Hromige <15.6 < 0.0064 <0.00012 106.96
LTIEniCIouoromenane =156 < 60076 < 0.00015 127:50
Acetone 353 8879 (0.60154 58.08
ISOPICDY! ALCORM <623 < {.014 < 0.00028 60.10
Allyl Lmoniae <311 < 0.0091 <{LO0018 76.53
L, E-LAcniorosinens <156 < §.0057 < 0.00011 56.00
ACTytonurie <623 <0013 < 0.00025 53.06
MEHyiene Cntorae <31 <pOoI2 < 0.60023 98.00
Larpon Lisuinige < 623 <{LO1B < 0.00035 76.14
0,48 TICIIDEG- 1, 4,2+ L IITICTOeTnane <136 <001t < 0.00022 187.40
uans-1,4- Licoroetngne <136 < {.0058 <{.00011 96.94
ks i- LAChIGTORIHANE <i36 < 0.6038 < {.00011 98.00
Mink <1586 < D.0052 < 000010 88.15
Vinyl Acciate <311 <30 < 0.00020 36.09
MEK. 3492 0.811 8.080211 72,11
CI8-1,4~ LIICHiorogtens <156 < (.0057 < D.00011 96.00
rexane <136 <{.0051 < 000010 86.18
LAtorerosm <156 <0.0071 <{(.00014 119.50
SUYE Acerare <156 < 8.0052 < 0.00010 88.11
leganyaroluran < 15h <0,0043 < 0.000084 2.1
E,£~LACHIOTOBEYARS <136 < 80058 < {00011 98.00
penzene 288 {084 0.80168 78.11
Lycionexane < 15.6 < (LOGS0 < .000098 £4.16
neplane <136 < 40060 <0.06012 100.21
toiaene 101 6035 {.000695 9214
Carbon Tetrachioride <156 <(.0091 < 0.00018 153.24
1.2-Bichloropropane <158 <B.0067 <{.00013 112.99
Bromodichloromethane <156 <0.0097 < {.00019 163.83
I 4-Dioxane <823 <0200 <0.00041 88.11
Trichforoethene <156 <0.0078% <0.00015 131.40
2.2.4-Trimethviventane <156 <0.0068 < 0.00013 114.23
cis-1.3-Dichloropropene <156 <Q.0066 <{.00013 1E0.97
4-Methyl-2-Pentanone (MiBK) <311 <4012 © < D.00023 100.16
t~1.3-Dichloropropene <135 <0066 < 0.00013 110.97
1.1.2-Trichloroethane <[54 <0.0079 <,00016 133.40
2-Hexanone <623 <§.032 < 0.00063 134.60
Dibromochloromethans <156 <G.{12 < 0.00024 208.28
1.2-Dibromomethane <1386 <8011 <{L00022 187.88
Tetrachloroethviene <158 <0.40499 <{0.00019 165.83
Chiorobenzene <i5h <{5.0067 <9.00013 112,56
Ethvibenizens <156 <0063 <0.00012 106.16
m & p-Xvlenes 477 8017 0.800339 106.16
Bromoform <156 <0013 < 0.00029 252,72
Styrene LI §.0068 2000133 104,14
1.1.2.2-Tetrachloroethane <156 <G.010 < 0.,60020 167.83
o-Xvylene <156 <3063 <0,00012 106.16
4-Ethvlicluene <136 <0871 <0.00014 120.19
L3.5-Trimethvibenzens <154 <1007 <0.00013 112,99
L24-Trimethvibenzene <311 <0014 < (L00028 120.19
Benzyi Chloride < 156 <075 <{.00148 126.59
L.3-Dichlorobenzene <156 <0087 <0.00017 147.00
1.4-Dichlorobenzens <136 <(.0087 <{.00017 147.01
1.2-Dichiorobenzens < 15, <{1.4087 < 000017 147.01
1.2 4-Trichlorobenzene <523 <0.043 <0.00084 181.45
Hexachlorobutadiene <623 <062 < {0012 260.76
L11-Trichloroethens <156 <0.0078 <{1.00015 131.40

Ib/hr= {ppb/1000) * Ostd * MW * 00600001581

{b/MMB1y = F-Factor (8T1OY IB/Br/ (60 Ostd1*20.9/420.9-02)

187801 = 1D/ B LORS/AT
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EPA TO-15

) Tank 1191
Client : All American Asphalr Date: 6/312021
Site : Irvine, CA Tsid:, 60 °F Jeb #: 1064
Usit : Rotary TDirver Baghouse Run No.: 3 Lab #: 23106}
. Ostd: dsciin {Method 429}
Production Rate: TPH
Compound Lab Results ib/hir o/ Ton l6/Mimbto MW
MName ppb
Propene T528 24 2.0236 42.08
Chlorodifisromethans <612 <0020 «<0.00040 86.47
Dichlorodiflnoromethane <612 <{1.024 <6.00047 10292
Chlorpmethans <614 <{,012 <G.00023 50,50
1.2 Dichlors-1.1.2.2-Tetrafluorosthane <614 <040 <(.00078 170,92
Viavl Chiloride <614 <0014 <0.00029 62,50
1.3-Butadiene _5n1 8.14 0.86202 34.09
Bromomethane <614 <{0.022 <0,00044 94,94
Methanol 1770 6.3 1030424 32,04
Chlorosthane <614 <(.015 <C,00030 64,50
Dichloroftuoromethane <614 <0024 <0.00047 102.92
Ethanol <245 <@.043 <(.00084 46.07
Vinvl Bromide <614 <3025 <0.00049 106.96
Trichlorofluoromethane <614 <{L030 <0.00058 127.50
Acetone ) il 0.37 800738 58.08
isopropvi Alcohol <245 <0056 <0011 60.10
Allvi Chioride <316 <0009 <6.00018 76.53
“L1-Dichlorpethens <614 <{022 <0.00044 96.00
Acrvlonitrile < 245 <0044 <(.00097 53.06
Methvlene Chioride < 123 <(3.045 <0.00090 98,00
Carbon Disulfide - < 245 <(.070 <0014 76.14
1.1.2-Trickloro-1.2 2-Trifluoroethane <614 <043 <0,00086 187.40
trans-1.2- Dichloroethene <6}.4 <022 <{.00044 96,94
1.1~ Dichloroethane <614 <{.023 <0.00045 98.00
MTBE < BIA <D.020 <0.00040 88.15
Vinvi Acetate <1230 <{1,040 <G.00079 86.09
MEK 218 8.057 0.86611 72.11
cis-1.2- Dichloroethens < 6] 4 <22 <(.00044 96,00
Hexane <514 <3020 <0.00040 86.18
Chioroform <614 <0.028 <0.00055 119.50
Ethvi Acefate <614 <420 <{.0A040 88.11
Tetrahvdeofaran <614 <017 <0.00033 2.1
1.2-Dichlorpethane <614 <0023 <0045 98.00
Bentzene : 1640 §.48 0.6496 78.11
Cyvelohexane <Hl4 <0020 <(.00039 84.16
Heptane <Hl 4 <0023 <0.00046 100.21
Tolvene 6l 421 0.00419 92,14
Carbion Tetrachloride <614 <0.836 <L Q0070 153.24
1.2-Dichloropronzne <614 <0.026 <4,00052 112.99
Bromodichloromethane <614 <Q.038 <8,00075 163.83
1.4-Dioxane < 245 <0082 <0.0016 88.11
‘Frichlorogthens <514 <0030 <(.00050 131,40
2.2 4-Trimethvipentane <fil.4 <0.026 <(.00052 11423
cis-1.3-Dichloropropene <514 <26 <0.00051 110,97
4-Methyl-2-Pentanone (MiBK} <1723 <{.047 <0.00092 100.16
{-1.3-Dichipropropene <614 <026 <4.00051 110.97
1.1.2-Trichioroethane <&l d <031 <8.00061 133.40
2-Hexanone < 245 <112 <0.0025 134.60
Dibromochloromethane < B4 <0.048 <0.00096 208.28
1.2-Dibromomethane < Bl 4 <{3.044 <0.00086 187.88
Tetrachioroethviene : <614 <1038 <(.00076 165.83
Chiorobenzene <514 <{1.526 <0.060032 112.56
Ethvibenzene <614 <{).G25 <0,00049 106,16
m & p-Xvienes 158 0,063 000125 106.16
Bromoform <614 <B.059 <(.0012 25272
Styrene 724 8,428 0.680563 104.14
L.1.2 2-Tetrachloroethans <6l.f <0039 <0.00077 167.85
o-Xyleng <614 <025 <(,0004% 106.16
4-Ethyltoluene <614 <1078 <0,60055 120.19
1.3.5-Trimethvlbenzens <614 <(0.026 <0.00052 112.99
i.2.4-Trimethvlbenzene <123 <1056 <0.0011 120.19
Benzyl Chioride <5 <028 <(.0058 126.59
L3-Dichlorobenzene < 61. <0034 <0.00067 147.00
1L.4-Dichlorobenzene <f1.4 <0.034 <0.00067 147.01
1.2-Dichiorgbenzens <614 <(.634 <0.00067 147.01
L2 4-Tricklorobenzene <245 <{.17 <(.0033 18145
Hexachlorobutadiene <245 <0,24 <0.0048 260.76
1.1 1-Trichloroethene <614 <0030 <6.00060 131.40

I6/hr = (pob/ 1000} * Ostd * MW * 0.0000001581
I/MMBtu = F-Factar (87 10V e 60+ Ostd*20.9/020.8-07)
Ib/ton = Ib/he/tons/hr
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Tanlk 1345
Ciient ; Al American Asphalt Date ; /372021
Site : Jrvine, CA T std: 1) °F Job #: 1064
Unit : Rotarv Dyver Bashonse RunMo.:_ 34 Lab #: 221061
O std: dsefin (Method 429
Production Rate: TPH
Compound L.ab Results To/hr i/ Ton i/ Mimbtu MW
Mame pob ’

Propene 5180 682 00163 42.08
Chlorodifluaromethane <133 <{.024 <.60047 86.47
Dichlorodiflucromethane <133 < 0.028 <3 00056 10292
Chloroimethane <733 < Q014 <0.00:028 50.50
1.2 Dichlore-1.1.2 2-Tetrafluoroethane <733 < §.047 <(),00094 170.92
Vinyi Chioride <733 <0017 <0.00034 62,50
i.3-Butadiene 1479 0.29 1.00574 54.09
Bromomethane <733 <0.026 <0.00052 94,94
Methanol T3 089 <0,0018 32.04
Chloroethane <733 <{.018 <4.060035 64.50
Dichloroflucromethane <733 < 028 <3.00054 102.92
Ethano! <293 <0451 <0010 46,07
Vinvl Bromide <733 <$.030 <0.00059 106.96
Trichleroflucromethane <133 <3035 <0.0007 127.50
Acetone itig 8.24 3.00482 58.08
Isonropvl Alcohol <253 < {.067 <0013 60,10
Allvl Chloride < 147 <0042 <(.00084 76.53
1.1-Dichicroethene <713 <{.027 <0.00053 96.00
Acrvionitrile <293 < §.059 <0.0012 53.06
Methviene Chlcride < 147 < 0.054 <0.0011 G8.00
Carbon Disulfide = 2U5 < {3084 <3.0017 76.14
1.1.2-Trichloro-1 .2 2-Trifiucroethane <73 < (4,052 <{.0010 187.40
trans-1.2- Dichloroethene <733 <{L.O27 <Q.00083 96.94
i.1- Dichloroethane <733 <{.627 <0.00054 98.00
MTBE <733 < {.024 <0.00048 23.15
Vinyl Acetate < 14 < 0.048 <0.00093 86.00
MEK < 147 <{.040 <3.00079 72.11
cis-1.2~ Dichloroethene <733 <077 <B.00053 96.00
Hexane <733 < (024 <B.00047 86.18
Chloroform <733 <{.033 <0,00065 119,50
Ethvl Acetate <7 <0624 <0.00048 88.11
Tetrahvdrofuran < 733 <{.020 <0.00039 7211
1.2-Dichloroethane <7 <0027 <0.00034 98.00
Benzene 97 428 880576 78.11
Cvelohexane <733 <0023 <0.00046 84.16
Hentane <733 <1628 <3.000355 100.21
Toluene . 353 0.2 0.60243 92.14
Carbon Teteachloride < 73 1 <0042 <.00084 153.24
1.2-Dichioronropans <733 <.{31 <0062 112,99
Bromodichloromethane <733 <0045 <(.80090 163.83
1.4-Dioxane <293 <0087 <0019 88.11
Trichloroethene <733 © <3036 <0.60072 131.40
2.2.4-Trimethvipentane <733 <0032 <{.60063 114.23
cis-1.3-Dichloropropene <733 <0.831 <4.00061 110.97
4-Methyl-2-Pentanone (MIBK) <147 <0056 <0011 100:16
i~1.3-Dichloropropene <733 <§.031 <0.00061 110.97
1.1.2-Trichloroethane <733 <§.03% <0.00073 133.40
2-Hexanone <293 <0.149 <4.0020 134.60
Dibromochloromethane <733 <0.058 <4001 1 2(8.28
1.2-Dibromomethane < 133 <(.052 <0.0010 187.88
Tetrachioroethviene < 733 <(.846 <G.00091 165.83
Chiorobenzene <733 <0631 <(.00062 112.56
Ethvibenzens <733 <0329 <B00058 106.16
m & p-Xylenes <147 <0059 <(.0012 166.16
Bromoform <733 <.070 <4.0014 23272
Styrene 50.4 <f.035 8.80070 104.14
1.1.2 2-Tetrachloroethane <133 <0046 <0.00002 167.85
o-Xviene <733 <029 <0,(0058 106.16
4-Ethvitoluens <733 <0633 <{.00066 120.19
L3.5-Trimethvlbenzene <F33 - <031 <0.00062 112.99
1.2 4-Trimethvibenzene <347 <{.087 <0013 120.19
Benzvl Chloride <733 <0.35 <0.006% 126.59
i.3-Dichiorobenzene < 733 <0041 <0.80081 147.00
i.4-Dichlorchenzene <733 <8,041 <0.60081 147.01
L.2-Dichlorobenzene <733 <,041 <0.00081 147.01
1.2.4-Trichlorobenzene < 293 : <0.201 <0.0040 181.45
Hexachlorobutadiens < 203 <029 <0.0057 260.76
1.1 1-Trickioroethene <733 <(.036 <000072 131.40

Ibfhfw (pob/1500Y * Ostd * MW * 0.0000001581

/MMBtu = F-Factor (87 LOWHb/hr/{6070std1*20.9420.9-

Il:n’tort = Th/hrftons/hr

Oy
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ALL AMERICAN ASPHALT IRVINE 221-061

CALCULATED EMISSION RESULTS EPA METHOD 0611

Runl Run 2 Run3 Average (3 Runs)
Formaldehyde (FHICHO)
HCHO Weight (ug/sample) 5220 7630 7950 6933
HCHO Flow Rate (Ib/hr 0.17 0.24 0.26 0.22
HCHO Flow Rate (Ib/MMbti)  0.00355 0.00469 0.00528 0.00451
Acetaldehyde (CH3CHO)
CH3CHO Weight (ug/sample) 1560 1180 2160 1633
CH3CHO Flow Rate (Ib/hr) 0.050 0.037 0.070 0.052
CH3CHO Flow Rate (Ib/MMbtu) VG.ﬂi}l 04 0.000723 e a—

0.00142 0.00106
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ALL AMERICAN ASPHAL

CALCULATED ENMI

K22
ARE METHOD 425

1-4961

Probe Rinse CR+6 Weight (g)
Impinger #1 CR+6 Weight (g)
Impinger #2 CR+6 Weight (g)

Total CR+6 Weight (g)

Cr+6 Emissions (grain/Dscf)  0.0000000056

Cr+6 Flow Rateiib!hri 0.0000011 OGGiiiiiiiiai
Cr+o Flow Rate (Ib/MMBtu) 0.0000000234 0.000000191

Bun i
0.000000022 0.000000000
0.000000038 0.000000035
0.000000024 0.0600000065
0.000000085 0.000000072

0.0000000047

Ran 3 Average (3 Runs)

0.000000051  0.000000028
0.000000047  0.000000040
0.000000031  0.000000040
0.000000104  0.000000087

0.0000000068  .0000000057
0.0000014 0.0000012

0.0000600286  0.000000167
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6.0 QUALITY ASSURANCE

Quality control procedures used in the test program follow SCAQMD, EPA & CARB procedures.
Calibration methods and frequency follow the text of SCAQMD Source Test Manual.

Quality control procedures used in continuous emissions monitoring follow SCAQMD Method 100.1

procedures. All method performance checks conducted during the subject test program were within
allowable tolerances.

The analyzers used for the continuous emissions monitoring of CO2 and 02 have been approved by the
California Air Resources Board for such use.

Acqu—i—redwdatamiweducedmusing—“mmputer—spreadsheets*“arrd‘“vali”da‘fe“d““‘i}“gi‘rfg_sﬁﬁﬁﬂ“"cﬁté?iﬁ“w

individual familiar with the field procedures used. Results are reviewed by a second individual to
prevent data reduction and reporting errors.

EPA Method TO-15 and 0011/SW846 _ _
CARB Methods 425-436 and 429 followed each agencies procedures.



CONFLICT OF INTEREST NEGATIVE DECLARATION

AlRx Testing is an independent emissions testing contractor.

AIRx Testing maintains that no conflict of interest exists between the partners and employees of

AIRx Testing, and the partners, employees or interests involved in the facility detailed in this
report.

INDEPENDENT CONTRACTOR

b

Signature

Tom Porter — Viae President

08/ (20

Date of Signature
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Regulatory Information

Facility No. 082207
SCAQMD Application No. 623921
Seurce Information
Source Name Source ID Target Parameters
One (1) Carbon Adsorption Unit Metals, Toxic Organics, PAH, VOC, Total
CAU
Inlet and Outlet Sulfur
Contact Information
Test Location Test Company Analytical Laboratories
All Amencan Asphalt Alltance Source Testing, LLC Allance Source Testing, LLC
Crumb Rubber Plant 3683 W 22708, Suite E 10602 Walker Street
10671 Jeffrey Road West Valiey City, UT 84120 Cypress, CA 90630
Irvine, CA 92602 Doug Withams

John Gardner

Jgardner@allamericanasphalt.com

(951) 736-7600

Project Manager
Austin Keough

austin. keough(@stacktest.com
(385)722-6712

QA/QC Manager
Heather Morgan

heather. morgan(@stacktest.com

(256) 260-3972

Report Coordmator
Alyssa Truitlo
alyssa.trugillof@stacktest.com
(861) 269-0550

doug. williams@allianceanalyticalservices.com
(256) 3510121 x 124

Weck Laboratories, Inc.
14859 East Clark Avenue,
Industry, CA 91745
Brandon Gee
brandon.gee@wecklabs.com
(626)336-2139x 133

Vista Analytical Laboratory
1104 Windfield Way
El Doradoe Hiils, CA 95762
Katey Rein
kremn@vista-analytical.com
(916) 673-1520

Eurofins Calscience L1.C
7440 Lincoln Way
Garden Grove, CA 92841
Terrt Chang
terri.chang@eurofinset.com
(714) 895-5494

Quantum Analytical Services, Inc.
1210 E. 223 Street, Suite #314
Carson, CA 90745
Andrew Kitto. Ph.D.
andrewkitto.quantum{@gmail com
(310) 830-2226
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Source Test Report
Certification Statement

S0OU

Alliance Source Testing, LLC (AST} has completed the source testing as described in this report. Results apply
only to the source(s) tested and operating condition(s) for the specific test date(s) and time(s) identified within this
report. All results are intended to be considered in their entirety, and AST is not responsible for use of less than the
complete test report without written consent. This report shall not be reproduced in fill or in part without written
approval from the customer.

To the best of my knowledge and abilities, all information, facts and test data are correct. Data presented in this
report has been checked for compieteness and is accurate, error-free and legible. Omsite testing was conducted in
accordance with approved internal Standard Operating Procedures. Any deviations or problems are detailed in the
relevant sections on the test report.

This report is only considered valid once an authorized representative of AST has signed in the space provided
below; any other version is considered draft. This document was prepared in portable document format {.pdf) and
contains pages as identified in the bottom footer of this document.

7, April 16, 2021

Mustijgeough, QSTI Date
Alliance Source Testing, LLC

2021-0883 All Amernican Asphalt — Irvine, CA Page 1
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=
b Source Test Report

Introduction

1.0 Introduction

Alliance Source Testing, LLC (AST) was retained by AH American Asphalt, Corona {(All American Asphalt) to
conduct compliance testing at the Crumb Rubber Asphalt plant in Irvine, California. Testing was completed using
the combined etforts of the Cypress, California and Sait Lake City, Utah facilities. The facility operates under South
Coast Air Quality Management District Rule 441 and the SCAQMD Application No. 623921. Testing was
conducted to determine the concentration and emission rates of muliiple metals, toxic organics, polycyclic aromatic
hydrocarbons (PAH), volatile organic compounds (VOC]) and total sulfur compounds from the inlet and the outlet of
the Carbon Adsorption Unit (CAU).

1.1 Seurce and Contrel System Descriptions

The CAU (A/N 623921) 1s wdentified as follows: 1) Carbon Adsorber, ENVENT Corporation, Model EC-2000, with
Two Canisters n senes (Primary and Secondary), each 3°-9.57 x 7°-10” and each with 2,000 pounds of activated

carbon. 2) Venting Two Electrostatic Precipitators.

1.2 Project Team

Personne! involved m this project are identified in the following table.

Table 1-1
Project Team
SCAQMD Personnel Bill Welch
Austin Keough
Charles Figueroa
AST Persennel Tobias Hubbard

Robert Lewis

George Huner
Michael Benimi

1.3 Test Program Netes

Testing was conducted in compliance with the test protocol submitted by Airx Testing Services and accepted by the
District (Ret: P21000) with the following deviations agreed to by the District:

Since the emissions expect to have no products of combustion, the Gas Density was agreed to be assmmed as
ambient and the continuous emission montormg using SCAQMD Method 100.1 was removed from the test

program

After additional review of the proposed test locations, SCAQMD 1.2 and 2.3 were agreed to be utilized at both test
locations.

A total of three sets of samphing ports, each meeting the minimum straight run criteria were mstalled at both the 67
diameter inlet duct and outlet stack. The two upstream sets of ports were used for the isokinetic sampling tor the
PAX and Metals test program (1 set for each). The downstream set of ports was used to measure simultaneous flows
for isokinetic calculations and mass emissions.

2021-0883 All American Asphalt — Brvine, CA Page 1-1

6ot 1215




- ST NG Source Test Report

Introduction

SOUROCE

The mlet duct was a fixed section of PVC pipe that replaced a section of flexible ducting between the ESP and the

first carbon cannister. his section of ducting was placed honzontally approximately 30 iches above ground level.

The exhaust duct was placed directly over the auxiliary blower exiting the second carbon cannister and extended
vertically approximately 14-feet above ground level. The sample ports were accessible using a 6-foot temporary
scaffold.

2021-0883 All American Asphalt — Brvine, CA Page 1-2
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SOURCE TEBTING Source Test Report
Summary of Results

2.0 Summary of Results

AST conducted compliance testing at the All American Asphalt Crumb Rubber Asphalt plant 1n Irvine, California
on March 17-19, 2021, The test team setup on March 16, 2021 and collected preliminary flows and respective field
blanks. Testing coincided with the normal production schedule from approximately 4am to noon each test day.
Testing consisted of determining the emission rates of muitiple metals, toxic organics, PAH, VOC and total sultur
compounds from the inlet and the outlet of the CAU.

The Crumb Rubber process is a batch process where the crumb rubber is added to the hopper approximately every
two hours. During each of the AST 8-hour test runs crumb rubber hopper additions occurred at the beginning of our
testing and then two additional times in 2-hr increments. The last two hours of the test program did not include a
hopper addition {due to production demands) and the emission were primanly derived from the blending tank.

Although each the Metals and PAH sampling test were conducted over the entire 8-hr peniod, each of the other
collected samples were collected in 1-hr increments. Each of these were sampled during the first 6 hours of process

that would mclude the emissions {from both the active hopper and the blending tank.

Tables 2-1 through 2-8 provide summaries of the emussion testing results. Any difference between the summary
results listed in the following tables and the detailed results contained m appendices 1s due to rounding for

presentation.

Table 2-1
Summary of Results — TRS

Total Sulfur Data
Inlet Concentration, ppmvd 29 48 41 39
Inlet Emission Rate, Ib/hr 1.IE-02 1.7E-02 1 4E-02 1 4E-02
Outlet Concentration, ppmvd <0.050 <0.050 <0.050 <0.050
Cutlet Emisston Rate, Ib/hr <1.9E-04 <1.9E-04 <} 9E-04 <1.9E-04

Table 2-2
Summary of Results - TGNMEO

Total Gaseous Non-Methane/Ethane Organics Data
Inlet Concentration, ppmvd 363.0 844.5 5655 5910
Inlet Emission Rate, ib/hr (as methane) 0.62 14 0.91 0.97
Outlet Concentration, ppmvd 13.6 6.8 133 11.2
Outlet Emission Rate, Ib/hr (as methane) 0.024 06.012 0.023 0.020
2021-0883 All American Asphalt — Irvine, CA Page 2-1

9of 1215



SOUMCE

Fes TING

Source Test Report
Summary of Results

Table 2-3
Summary of Results — TO-15 Inlet

I,3-Butadiene Concentration, ppbvd <308.1 <i517 <2825 <2474
}.3-Butadiene Emission Rate, Ib/hr <1.8E-03 <8 4E-04 <1.5E-03 <} 4E-03
2.2 4-Trimethylpentane Concentration, ppbvd 146.5 2022 1211 156.6
2.2 4-Trimethylpentane Emission Rate, {b/hr I 8E-03 2. 4E-03 1 4E-03 1.8E-03
2-Butanone {(MEK) Concentration, ppbvd 580.8 773.5 5701 641.5
2-Butanone (MEK) Emission Rate, Ib/hr 4 5E-03 5.7E-03 4.1E-03 4 8E-03
4-Methyl-2-pentanone (MIBK) Concentration, ppbvd L1616 3,083.9 24723 2,2303
4-Methyl-2-pentanone (MIBK) Emission Rate, Ih/hr 1.2E-02 3.1E-02 2.5E-02 23E-02
IAcetone Concentration, ppbvd 29293 47017 3.834.5 38218
Acetone Emission Rate, Ib/hr 1.BE-02 2.8E-02 22E-02 23E-02
Benzene Concentration, ppbvd 2879 g§14.0 580.2 560.7
Benzene Emission Rate, Ib/hr 2.4E-03 6.5E-03 4.6E-03 4.5E-03
Cyclohexane Concentration, ppbvd 5455 1,006.1 615.5 722.4
Cyclohexane Emission Rate, Ib/hr 4 9E-03 8.6E-03 5.2E-03 6.3E-03
Ethanol Concentration, ppbvd 4.646.5 8.695.7 6.054.5 6,465.5
[Fthanol Emission Rate, Ib/hr 2.3E-02 4.1E-02 2.8E-02 3.1E-02
[Ethylbenzene Concentration, ppbvd 68.7 1213 822 90.8
Ethylbenzene Emission Rate, Ib/hr 7.8E-04 [.3E-03 8.8E-04 9.9E-04
Heptane Concentration, ppbvd 7222 1,087.0 600.4 803.2
[Heptane Emission Rate, ib/hr 7.7E-03 F1E-02 6.1E-03 8 3E-03
IHexane Concentration, ppbvd 1.464.6 1.921.1 1.311.8 1,565.9
Hexane Emission Rate, Ib/hr FAE-02 F7E-02 L1E-02 TAE-Q2
m-Xylene & p-Xylene Concentration, ppbvd 580.8 1,668.4 13118 1,187.0
-Xylene & p-Xylene Emission Rate, tb/hr 6.6E-03 1.8E-02 1 4E-02 13E-02
Methanol Concentration, ppbvd 13.636.4 21.,739.1 13,622.6 16,332.7
Methanol Emission Rate, ib/hr 4.7E-02 7.1E-02 4.4E-02 5.4E-02
Propene Concentration, ppbvd 28788 34884 2.775.0 3,0474
Propene Emission Rate, Ib/hr I.3E-02 1.5E-02 12E-02 13E-02
Toluene Concentration, ppbvd 3232 657.2 4995 4933
Toluene Emission Rate, Ib/hr 3.2E-03 6.2E-03 4.6E-03 47E-03
0-Xylene Concentration, ppbvd <50.5 75.8 51.0 391
o-Xylene Emission Rate, Ib/hr <57E-04 8.2E-04 5.5E-04 6.5E-04
Carbon disulfide Concentration, ppbvd 2374 3539 201.8 264 .4
Carbon disulfide Emission Rate, Ib/hr F9E-03 2.7E-03 F5E-03 2.1E-03
Chlorodifluoromethane (TIC *) Concentration, ppbvd <4747 <1213 <2725 <2895
Chlorodifluoromethane (TIC) Emission Rate, Ib/hr <4 4E-03 <} 1E-03 <2 4E-03 <2 6E-03
Dichlorofluoromethane (TIC) Concentration, ppbvd NA NA <1312 <1312
Dichlorofluoromethane {TIC) Emission Rate, Ib/hr NA NA <} 4E-03 <k 4E-03
* TIC = tenfatively identified compounds
2021-0883 All American Asphalt — Brvine, CA Page 2-2
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Table 2-4

Summary of Results — TO-15 Qutlet

I,3-Butadiene Concentration, ppbvd <2.1 <6.0 <22.6 <10.3
}.3-Butadiene Emission Rate, tb/hr <1.2E-05 <3.6E-05 <1.3E-04 <6.1E-05
2.2 4-Trimethylpentane Concentration, ppbvd <0).68 <20 <7.5 <34
2.2 4-Trnmethylpentane Emission Rate, ib/hr <8 .5E-06 <2 5E-05 <0 4E-05 <4 3E-05
2-Butanone (MEK) Concentration, ppbvd <2.1 <6.0 <22.6 <i0.3
2-Butanone (MEK) Emuission Rate, ib/hr <1.6E-05 <4.7E-05 <1.8E-04 <8 1E-05
4-Methyl-2-pentanone (MIBK) Concentration, ppbvd <2.1 <6.0 <22.6 <10.3
4-Methyl-2-pentanone (MIBK) Emnission Rate, tb/hr | <2 3E-03 <6.6E-05 <2 5E-04 <E1E-04
|Acetone Concentration, ppbvd 126.6 <217 <30.2 <595
iAcetone Emission Rate, Ih/hr 8.1E-04 <14E-04 <1.9E-04 <3.8E-04
Benzene Concentration, ppbvd <0).68 <20 <7.5 <34
Benzene Emission Rate, tb/hr <5.8E-06 <1.7E-05 <6.4E-05 <2 9E-05
Cyclohexane Concentration, ppbvd <(.68 <20 <7.5 <34
Cyclohexane Emission Rate, b/hr <6.2E-06 <1.8E-05 <6.9E-05 <3.1E-05
[Fthanol Concentration, ppbvd IES <20.2 <75.5 <357
[Fthanol Emission Rate, tb/hr 5.8E-05 <1.0E-04 <3.8E-04 <1 8E-04
[Ethylbenzene Concentration, ppbvd <0).68 <20 <7.5 <34
Fthylbenzene Emission Rate, Ib/hr <7.9E-06 <2 3E-05 <8.8E-05 <4 0E-05
Heptane Concentration, ppbvd <27 <8.1 <30.2 <37
IHeptane Emussion Rate, th/hr <3.0E-05 <8 8E-05 <3.3E-04 <1 5E-04
Hexane Concentraiton, ppbvd <29 <8.1 <30.2 <i3.7
Hexane Emission Rate, Ib/hr <2 8E-05 <7.5E-05 <2 8E-04 <1 3E-04
-Xylene & p-Xylene Concentration, ppbvd <27 <8.1 <30.2 <37

m-Xylene & p-Xylene Emission Rate, Ib/r <3.2E-05 <9.3E-05 <3.5E-04 <k 6E-04
IMethano! Concentration, ppbvd 1364 630.0 30684 12850
Methanol Emission Rate, ib/hr 5.5E-04 2 2E-03 F.1E-02 4 5E-03
Propene Concentration, ppbvd <13.6 <443 <1509 <68.3
[Propene Emussion Rate, Ib/hr <6.3E-05 <1 8E-04 <6.9E-04 <3 1E-04
Toluene Concentration, ppbvd <0).68 <20 <7.5 <34
Toluene Emission Rate, Ib/hr <6.8E-06 <2 .0E-05 <7.6E-05 <3 4E-05
o-Xylene Concentration, ppbvd <0).68 <20 <7.5 <34
0-Xylene Emission Rate, Ib/hr <7.9E-06 <2 3E-05 <8 8E-05 <4 0E-05
Chloromethane Concentration, ppbvd <0).68 156 126 9.6
Chloromethane Fmission Rate, Ib/hr <3.7E-06 8.6E-05 6.9E-05 53E-05
"Carbon disulfide Concentration, ppbvd <27 <8.1 <30.2 <37
Carbon disulfide Emussion Rate, Ib/hr <2 3E-05 <6.7E-05 <2 5E-04 <1 1E-04
Chlorodifluoromethane (TIC*) Concentration, ppbvd NA 192 68.9 440
Chlorodifluoromethane (TIC) Emisston Rate, Ib/hr NA 1 .8E-04 6.5E-04 42E-04
Dichlorofluoromethane {TIC) Concentration, ppbvd NA NA NA NA
Dichlorofluoromethane (TIC) Emission Rate, Ib/hr NA NA NA NA

* TIC = tentatively identified compounds
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Table 2-5
Summary of Results —- PAH Inlet

Naphthalene Concentration, ng/dsem 355,008 421,597 414,599 397068
(Naphthalene Emission Rate, Ib/hr 9 0E-04 1.0E-03 1.0E-03 9.7E-04
2-Methylnaphthalene Concentration, ng/dsem 109,675 142,949 160,060 137,361
2-Methyinaphthalene Emission Rate, Ib/hr 2.8E-04 35E-04 3 8E-04 34E-04
\Acenaphthylene Concentration, ng/dscm <514.5 <5179 6413 5579
Acenaphthyvlene Emission Rate, Ib/hr <} 3E-06 <1.3E-06 1.5E-06 I 4E-06
IAcenaphthene Concentration, ng/dsem 880.1 12120 1.3338 i.145.0
|Acenaphthene Emission Rate, Ib/hr 23E-06 2. 9E-06 32E-00 2 8E-00
[Fluorene Concentration, ng/dsem 770.7 8.1 967.0 849.6
Fluorene Emission Rate, Ib/hr 2.0E-06 2.0E-06 2.3E-06 2.1E-06
[Phenanthrene Concentration, ng/dsem 726.5 1,429.5 1,344.9 1.167.0
Phenanthrene Emission Rate, Ib/hr 1. 8E-06 3.5E-06 32E06 2.8E-06
IAnthracene Concentration, ng/dscm 882.9 695.1 875.9 817.9
\Anthracene Emission Rate, Ib/hr 2.2E06 1L7E-06 2.1E06 2.0E-06
IFluoranthene Concentration, ng/dscm 36.1 252 68.0 431
Fluoranthene Emission Rate, Ib/hr 9.2E-08 6.1E-08 1.6E-07 L1E-07
Pyrene Concentration, ng/dsem 809 56.4 1478 95.0
Pyrene Emission Rate, Ib/hr 2 1E-07 14E-07 3.6E-07 2. 3E-G7
Benz(a)anthracene Concentration, ng/dscm 1.1 12 1.7 13
Benz{a)anthracene Emission Rate, ib/hr 2 9E-09 2.9E-09 4 0E-09 3 3E-09
Chrysene Concentration, ng/dsem 8.5 9.1 117 98
Chrysene Emission Rate, Ib/hr 22E-08 22E-08 2 8E-08 2 4E-08
IBenzo{b)fluoranthene Concentration, ng/dscm 2.1 15 7.1 36
Benzo{b)fluoranthene Emussion Rate, Ib/hr SA4E09 3.7E-09 1.7E-08 8.7E-09
Benzo{k)fluoranthene Concentration, ng/dscm <1.0 <10 1.7 1.3
Benzo(k)fluoranthene Emission Rate, Iv/hr <2 6E-09 <2.5E-09 42E-09 3 .1E-09
Benzo{e)pyrene Concentration, ng/dsem 99 7.1 512 227
Benzo{e)pyrene Emission Rate, Ib/hr 2.5E-08 1.7E-08 I 2E-07 5.5E-08
Benzo{a)pyrene Concentration, ng/dsem 25 1.7 56 32
Benzo{a)pyrene Emission Rate, ib/hr 6.3E-09 4.0E-09 [.3E-08 7.9E-09
[Perylene Concentration, ng/dsem 1.0 1.2 1.2 1.1
Perylene Emission Rate, Ib/hr 2.6E-09 2.9E-09 2 9E-09 2 8E-09
Indeno(1,2,3-¢,d)pyrene Concentration, ng/dsem 32 16 103 5.0
Indeno(1,2 3-c d)pyrene Emission Rate, Ib/hr 8 2E-09 3 8E-09 2.5E-08 1 2E-08
IDibenz(a,h)anthracene Concentration, ng/dscm <1.0 <10 <1.1 <11
Dibenz(a h)anthracene Emission Rate, Ib/hr <2 6E-09 <2 5E-09 <2 7E-09 <2 6E-09
Benzo{g h,t)perylene Concentration, ng/dscm 258 124 70.0 36.1
Benzo{g h.i)perylene Emission Rate, Ib/hr 6.6E-08 3.0E-08 1.7E-07 8.8E-08
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Table 2-6

Summary of Results — PAH Outlet

[Naphthalene Concentration, ng/dscm 521 313 225 353
(Naphthalene Emission Rate, Ib/hr 14E-07 8.0E-08 5.8E-08 9.1E-08
2-Methylnaphthalene Concentration, ng/dsem 682 412 331 47.5
2-Methyinaphthalene Emission Rate, Ib/hr 1.8E-07 LIE-O7 8.5E-08 1 2E-07
|Acenaphthylene Concentration, ng/dscm 2.4 14 1.5 1.8
IAcenaphthvlene Emission Rate, Ib/hr 6.3E-09 3.7E-09 3.9E-09 4 6E-09
IAcenaphthene Concentration, ng/dsem 96.8 634 603 735
|Acenaphthene Emission Rate, Ib/hr 2.5E-07 1.6E-07 1.6E-07 I 9E-07
[Fluorene Concentration, ng/dsem 256.4 169.1 150.9 1921
Fluorene Emission Rate, Ib/hr 6.7E-07 4 3E-07 3.9E0Q7 5.0E-07
[Phenanthrene Concentration, ng/dscm 256.4 2550 216.6 2426
Phenanthrene Emission Rate, Ib/hr 6.7E-07 6.5E-07 5.6EQ7 6.3E-07
IAnthracene Concentration, ng/dscm 6.7 58 52 59
\Anthracene Emission Rate, Ib/hr 1.7E-08 1.5E-08 1.3E-08 L.5E-08
IFluoranthene Concentration, ng/dscm 108 10.2 8.0 9.7
Fluoranthene Emission Rate, Ib/hr 2.8E-08 2.6E-08 2.1E-08 2.5E-08
Pyrene Concentration, ng/dsem 15.0 172 149 15.7
Pyrene Emission Rate, Ib/hr 39E-08 4 4E-08 3 8E-08 4 0E-08
Benz(a)anthracene Conceniration, ng/dsem <0.90 <().89 <0.89 <0.89
Benz{a)anthracene Emission Rate, ib/hr <2 3E-09 <2.3E-09 <2 3E-09 <2 3E-09
Chrysene Concentration, ng/dsem 2.1 15 1.2 1.6
Chrysene Emission Rate, Ib/hr 5 4E-09 3 9E-09 32E-09 4. 1E-09
IBenzo{b)fluoranthene Concentration, ng/dsem <0.90 <{().89 <0.89 <{().89
Benzo{b)fluoranthene Emussion Rate, Ib/hr <2.3E-09 <2.3E-09 <2.3E-09 <2.3E-09
Benzo{k)fluoranthene Concentration, ng/dsem <0.90 <{().89 <0.89 <{().89
Benzo(k)fluoranthene Emission Rate, Iv/hr <2 3E-09 <2.3E-09 <2 3E-09 <2 3E-09
Benzo{e)pyrene Concentration, ng/dsem 22 22 2.8 2.4
Benzo{e)pyrene Emission Rate, Ib/hr 5.8E-09 5.5E-09 7.3E-09 6.2E-09
Benzo{a)pyrene Concentration, ng/dscm <0.90 <().89 <0.89 <0.89
Benzo{a)pyrene Emission Rate, Ib/hr <2 3E-09 <23E-09 <2 3E-09 <2 3E-09
Perylene Concentration, ng/dsem <0.90 <().89 <0.89 <0.89
Perylene Emission Rate, Ib/hr <2.3E-09 <2.3E-09 <2 3E-09 <2 3E-09
Indeno(1,2,3-¢,d)pyrene Concentration, ng/dscm 0698 i1 1.1 1.1
Indeno(1,2 3-c d)pyrene Emission Rate, Ib/hr 2.5E-09 2. 8E-09 2 9E-09 2.7E-09
IDibenz(a,k)anthracene Concentration, ng/dscm <0.90 <().89 <0.89 <{().89
Dibenz(a h)anthracene Emission Rate, Ib/hr <2 3E-09 <2 3E-09 <2 3E-09 <2 3E-09
Benzo{g h,i)perylene Concentration, ng/dsem 7.4 9.0 9.1 8.5
Benzo{g h.i)perylene Emission Rate, Ib/hr 1 9E-08 23E-08 23E-08 2 2E-08
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SOURCE TEBTING Source Test Report
Summary of Results

Table 2-7
Summary of Results — Metals Inlet

IAluminum Concentration, ug/dscm 94 9.1 9.7 94
Aluminum Emission Rate, b/hr 2 4E-05 2.2E-05 23E-05 2.3E-05
IAntimony Concentration, ug/dsem <0.064 <0.066 <(0.069 <0.066
Antimony Emission Rate, ib/hr <} 6E-07 <1.6E-07 <} 6E-07 <1.6E-7
IArsenic Concentration, ug/dsem 0.083 6.039 0.627 0.050
IArsenic Emission Rate, Ib/hr 2.1E-07 9.4E-08 6.5E-08 1.2E-07
Barium Concentration, ug/dsem Q.50 0.64 0.74 0.63
Barium Emisston Rate, Ib/hr 13E-06 1.5E-06 1.8E-06 I SE-06
Berylitum Concentration, ug/dsem <022 <(.22 <0.23 <0.22
Bervliium Emission Rate, {b/hr <5.5E-07 <5 4E-07 <5.6E-07 <5.5E-07
Cadmium Concentration, ug/dsem 0.016 6.016 <0.014 0.015
Cadmium Emission Rate, Ib/hr 4.1E-08 3.7E-08 <3 4E-08 3.7E-08
Chromium Concentration, ug/dscm 035 0.24 6.20 0.26
Chromium Emission Rate, Ib/hr 8 9E-07 5.8E-07 4 8E-07 6.5E-07
Cobalt Concentration, ug/dsem 0.0094 0.0057 0.0005 0.0052
Cobalt Emission Rate, Ib/hr 2. 4E-08 14E-08 1.3E-09 F3E-OR
Copper Concentration, ug/dscm 6.43 0.24 6.93 0.53
Copper Emission Rate, Ib/hr 1.1E-06 5.8E-07 2. 2E-06 1 3E-G6
ead Concentration, ug/dscm 0.16 0.05 06.05 0.09

I ead Emission Rate, lb/hr 4.1E-07 1.2E-67 1.1E-07 2 1E-07
Manganese Concentration, ug/dsem 06.77 0.47 028 051
Manganese Emission Rate, Ib/hr 2 0E-06 1.IE-06 6.8E-07 1.3E-06
INickel Concentration, ug/dsem 0.42 0.32 0.25 0.33
Nickel Emission Rate, Ih/hr i.1E-06 77E-07 6.1E-07 8.1E-07
[Phosphorus Concentration, ug/dscm 30 3.1 2.6 29
Phosphorus Emission Rate, Ib/hr 7.7E-06 7.5E-06 63E-06 7.2E-00
Selenium Concentration, ug/dsem <0.026 <0.026 0.028 0.027
Selenium Emission Rate, [b/hr <6.5E-08 <6.3E-08 6.8E-08 6.5E-08
Sitver Concentration, ug/dsem 0.083 6.035 0.019 0.046
Sitver Emission Rate, Ib/hr 2.1E-07 8 4E-08 4.6E-08 1.1IE-07
Thallium Concentration, ug/dsem <0.0051 <0.0052 <0.0055 <{}.0053
Thallinm Emission Rate, Ib/hr <1.3E-08 <1.3E-08 <} .3E-O8 <1.3E-08
'Vanadium Concentration, ug/dsem <(.017 <0.017 <(.018 <0.018
[Vanadiin Enmsston Rate, [b/hr <4 3E-08 <4 2E-08 <4 4E-08 <4 3E-08
7 mc Concentration, ug/dsem 0.93 0.80 0.97 0.90
e Emission Rate, Ib/hr 23E-06 1. 9E-06 2.3E-06 2.2E-06
Mercury Concentration, ug/dscim 0.18 <0.084 <0.18 0.15
Mercury Emisston Rate, Ib/hr 4.7E-07 <2 OE-07 <4 2E-07 3.6E-07
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SOURCE TEBTING Source Test Report
Summary of Results

Table 2-8
Summary of Results — Metals Outlet

IAluminum Concentration, ug/dscm 10.2 99 10.7 16.3
Aluminum Emission Rate, b/hr 2.6E-05 2.5E-05 2.8E-05 2.6E-05
IAntimony Concentration, ug/dsem <0.063 <0.061 <(.061 <0.062
Antimony Emission Rate, ib/hr <} 6E-07 <1.6E-07 <} 6E-07 <1.6E-7
IArsenic Concentration, ug/dscm <(.025 <0.024 <(}.024 <0.024
IArsenic Emission Rate, Ib/hr <6.5E-08 <0.2E-08 <6.2E-08 <6.3E-08
Barium Concentration, ug/dsem 0.78 0.60 0.73 0.70
Barium Emisston Rate, Ib/hr 2.0E-06 1.5E-06 1.9E-06 I .BE-06
Berylitum Concentration, ug/dsem <021 <021 <0.21 <0.21
Bervliium Emission Rate, {b/hr <5.5E-07 <53E-07 <5.3E-07 <5 4E-07
Cadmium Concentration, ug/dsem 0.028 6.018 0.013 0.020
Cadmium Emission Rate, Ib/hr 7.2E-08 4.6E-08 3.5E-08 5.1E-08
Chromium Concentration, ug/dscm 0.41 0.17 6.21 0.26
Chromium Emission Rate, Ib/hr 1.1E-06 4 4E-07 5.5E-07 6.8E-07
Cobalt Concentration, ug/dsem 0.030 0.014 0.030 0.025
Cobalt Emission Rate, Ib/hr 7.7EAQ8 3.7E-08 7.8E-08 6.4E-08
Copper Concentration, ug/dscm 0.24 0.31 0.86 047
Copper Emission Rate, Ib/hr 6 2E-07 8.0E-07 2. 2E-06 1 2E-G6
ead Concentration, ug/dscm 0.057 6.049 6.12 0.074

I ead Emission Rate, lb/hr I .5E-07 1.3E-67 3.0E-07 I SE-07
Manganese Concentration, ug/dscm 1.5 19 13 1.6
Manganese Emission Rate, Ib/hr 3 8E-06 4 8E-06 3.5E-06 4 0E-06
INickel Concentration, ug/dsem 0.33 0.23 0.32 0.30
Nickel Emission Rate, Ih/hr 8.6E-07 6.0E-07 83E-07 7.6E-G7
[Phosphorus Concentration, ug/dscm 22 23 2.9 2.5
Phosphorus Emission Rate, Ib/hr 57E-06 6.6E-06 7AE-06 6.4E-00
Selenium Concentration, ug/dscm <0.025 <0.024 <(0.024 <0.024
Selentum Emission Rate, Ih/hr <6.5E-08 <0.2E-08 <6.2E-08 <6.3E-08
Sthver Concentration, ug/dsem 0.015 0.016 0.0065 0.013
Sitver Emission Rate, Ib/hr 3.8E-0R 4. 1E-08 17E-08 3.2E-08
Thallium Concentration, ug/dsem <0.0056 <0.0048 <0.0048 <{}.0049
Thallinm Emission Rate, Ib/hr <1.3E-08 <12E-08 <} 2E-OR <1.3E-08
'Vanadium Concentration, ug/dsem <(.017 <0.016 <0.016 <0.016
[Vanadiin Enmsston Rate, [b/hr <4 3E-08 <4 1E-08 <4 2E-O8 <4 2E-08
7 mc Concentration, ug/dsem 0.65 0.90 13 0.96
e Emission Rate, Ib/hr 1. 7E-06 2.3E-06 3.5E-06 2.5E-06
Mercury Concentration, ug/dscim <0.18 <0.063 <(0.0%94 <0.11
Mercury Emisston Rate, Ib/hr <4 6E-07 <1.6E-07 <2 4E-07 <2 9E-07
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BOURCE TESTING

Source Test Report

Testing Methodology

3.0 Testing Methodelogy
The emission testing program was conducted in accordance with the test methods listed in Table 3-1. Method
descriptions are provided below while quality assurance/quality control data 1s provided in Appendix D.

Table 3-1
Source Testing Methodology

Volumetric Flow Rate SCAQMD Methods 1.2 and 2.3 Full Velocity Traverses
Moisture Content SCAQMD Method 4.1 Gravimetric Analysis
Multiple Metals CARB Method 436 Isokinetic Sampling
Toxic Organics US EPATO-15 Canister Sampling
Polyeyclic Aromatic Hydrocarbons CARB Method 429 Isokinetic Sampling
Volatile Organic Compounds SCAQMD Methods 25.1 & 25.3 Canister Sampling
Total Sulfur Compounds SCAQMD Method 307.91 Tedlar Bag Samphng

3.1 SCAQMD Reference Metheds 1.2 and 2.3 — Volumetric Flow Rate of Small Ducts (4” — 12”)

The sampling location and number of traverse (sampling) points were selected in accordance with SCAQMD
Reference Test Method 1.2. The duct diameter was less than 12 inches; therefore, the velocity measurement
location was located downstream of the sampling location, and the pitot tube and thermocouple were removed from
the sampling probe assembly.

Full velocity traverses were conducted in accordance with SCAQMD Reference Test Method 2.3 to determine the
average stack gas velocity pressure, static pressure and temperature. The velocity and static pressure measurement
system consisted of a pitot tube and inclined manometer. The stack gas temperature was measured with a K-type
thermocouple and pyrometer.

The O, and CO; conceniration were assumed to be ambient for molecular weight and volumetric How rate
calculations.

32 SCAQMD Method 4.1 — Moisture Centent

The stack gas moisture content was determined in accordance with SCAQMD Method 4.1. The gas conditioning
{rain consisted of a series of chilled impingers. Prior to testing, each impinger was filled with a known quantity of
water or silica gel. Each impinger was analyzed gravimetrically betore and after each test run on the same balance
0 determine the amount of moisture condensed.

3.3 CARB Reference Test Method 436 — Multi-Metals

The metals testing was conducted in accordance with CARB Reference Test Method 436. The complete sampling
system consisted of a glass nozzle, glass-lined probe, pre-cleaned heated quartz filter, gas conditioning system,
pump and calibrated dry gas meter. The gas conditioning train consisted of six (6) chilled impingers. The first and
second contained 100 mL of HNOy/H,O;, the third was empty, the fourth and fifth contained 100 mL of acidic
KMnO,, and the sixth contained 200-300 grams of silica gel. The probe liner and filter heating systems were
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maintained at a temperature of 120 £ 14°C (248 £25°F), and the mmpinger temperature was mamtained at 20°C
(68°F) or less throughout testing. Prior to testing, all glassware was cleaned and sealed m a controlled environment
as outlined in the test method.

Following the completion of each test run, the sample train was leak checked at a vacuum pressure equal to or
greater than the highest vacuum pressure observed during the run and the contents of the impingers were measured
for moisture gain. The quartz filter was caretully removed and placed into container 1. The probe and nozzle were
rinsed and brushed three (3) times with 0.1 N HNO; using a non-metailic brush and these rinses were placed in
container 3. The front halt of the filter holder was rinsed three (3) times with 0.1 N HNO; and these rinses were
added to contatner 3. The contents of impingers I, 2, and 3 were placed in container 4. Impingers 1, 2, and 3 along
with the filter support, back half of the filter holder and all connecting giassware were triple-rinsed with 0.1 N HNO:
and these rinses were added to container 4. The contents of impinger 4 were placed in container SA. The impinger
and connecting glassware were triple-rinsed with HNO; and these rinses added to container SA. The contents of
impingers 5 and 6 were placed in container 5B. The impingers and all connecting glassware were triple-rinsed with
aciditied KMNOy and then with de-ionized {DI) water and these rinses were added to container 5B. Impingers 5 and
6 were rmmsed agam with 25 ml. of 8N HCI and this rise was collected into contaner 5C, which contained 200 mL
of DI water. All containers were sealed, labeled and liquid levels marked for transport to the identified laboratory
for analysis.

3.4 U.S. EPA Reference Test Method TO-15- Toxic Organics

The toxic organics were sample simultaneously m duplicate from the CAU inlet and outlet {or each of the three (3)
60-minute test runs. Summa passivated canisters were utilized to sample for the toxic organics. The Summa
camisters were equipped with preset calibrated mass flow controllers. The samphing was integrated over each 60
minute test run. The sample were submitted for analyses by GC/MS (T0-15). The samples were analyzed within
72 hours of coliection. The analysis followed EPA Method TO-15 methodology. The reported detection hmit is
0.001ppmv or 1 ppb. The sample 1s cryogenically pre-concentration in a senes of multi-bed traps, with water and

CO2 management protocols, and finally cryofocused before desorption mto the gas chromatograph.

Upon separation in the Gas Chromatograph, the sample is introduced mto the mass spectrometer. The HAPs

characteristic retention time and mass spectra qualitatively identify compounds.

3.5 CARB Reference Test Method 429 — Polycyclic Aromatic Hydrocarbons

The PAH testing was conducted in accordance with CARB Method 429. The complete sampling system consisted
of a glass nozzle, glass-lined sample probe, gas conditioning system, pump, and calibrated gas meter. The gas
conditioning train consisted of a spiral condenser, a spike sorbent module, and five (5) chilled impingers. The first
impinger was initially empty, the second and third impingers contained 100ml of DI water, the third impinger was
initially empty, and the fourth contained 200-300 grams of silica gel. The probe liner and filter heater system were
maintained at a temperature of 120 £ 14°C (248 £25°T), and the impinger temperature was maintained at 20°C
(68°TF) or less throughout testing. Prior to testing, all glassware was cleaned and sealed in a controlled environment
as outlined in the test method.

Following the completion of each test run, the sample train was leak checked at a vacuum pressure equal to or
greater than the highest vacuum pressure observed during the run and the contents of the impingers were measured
for moisture gamn. The recovery included rinsing the nozzle, probe, and top half of the filier holder three (3) times

with acetone, hexane and methylene chlonde with the rinses placed mto a glass container labeled as “Front haif
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rinses”. The filter was removed and placed m a petrni dish. The bottom half of the filter holder, connector
connection, and the spiral condenser were rinses three (3) times with acetone, hexane and methylene chlonde with
the rmses placed into a glass container labeled as “Back half rinses”. The front and back half rinses were combined
for analysis. The impinger contents were transferred to a container labeled “Impinger contents” and then the
impingers were rinses three (3) times with acetone, hexane and methylene chloride with the rinses placed into a
glass container labeled as “Impinger rinses”. The rinses were combined with the impinger contents for analysis.
The spiked sorbent module was capped, and all containers were sealed, labeled and hiquid levels marked for
fransport to the identified laboratory for analysis.

Add this for the Method 25.1 and 25.3 — our standard write ups — please format as needed

3.6 SCAQMD Methed 25.3 — VOC, as TGNMO (Low- Level)

This method applies to the measurement of low-concentration {</= 50 ppmv) Volatile Organic Compounds (VOC)
or total gaseous non-methane organics {TGNMO) as carbon in source emissions. In this method, gaseous samples
were withdrawn from the gas stream at a constant rate through duplicate chilled condensate traps and collected in
evacuated sample tanks. The sampling system 1s depicted in Figure 5-2. Each samphng train consisted of a m-stack
filter (optional), sample probe, water-chilled mini-impinger, a flow control system, and an evacuated sample tank.
The flow controller mcorporated a combination vacuum/pressure gauge, which was connected directly to the
camster. The TGNMO was determined by combining the analytical results obtained from independent analyses of

the condensate traps (condensable fraction) and the sample tanks (gaseous fraction).

Prior to testing, the sampling system was pre-cleaned and evacuated in preparation for sample collection. On-site,
the sampling system was leak-checked and the mmpingers were placed mn an 1ce-siurry (the impingers were chilled
for at least 30 munutes prior to sampling). Then the sample probe was placed mn the stack, facing downstream to
prevent collection of particulate matter. Pretest data was recorded and the sample valve was opened. The flow
controtler was based on a cntical orifice that was preset to flow at a rate of 80-cc/min +/- 15%. Pernodically,
samphng train readmngs {1.e. tank vacuum) were recorded on the field data sheet. Sampling was stopped when one
hour had elapsed. Then, the sampling train was removed from the stack and a leak check 1s performed. Samples are
logged in and delivered to the laboratory for analysis.

The analytical system consists of two major sub-systems: a total organic carbon (TOC) analyzer capable of
differentiating between total carbon (TC) and inorganic carbon {(IC) and a non-methane organics (NMO) analyzer.
The NMO analyzer is a gas chromatograph {(GC) with backflush capability for NMO analysis and is equipped with
an oxidation catalyst, reduction catalyst, and flame ionization detector (FID). The system for the recovery and
conditioning of the organics captured in the condensate trap consists of a heat source, oxidation catalyst, non-
dispersive infrared (NDIR) CO2 analyzer and an intermediate collection vessel (ICV). Analyses were performed as
follows.

NMO coliected in the water impinger were analyzed 1n the TOC analyzer. The TOC analyzer determined both TC
and IC. The TOC was calculated as the difference between TC and IC.

The organic content of the sample fraction collected in the sampling tank is measured by injecting a gas sample into
the GC to separate the NMO from carbon monoxide (CO), CO; and methane {(CHy). The NMO were oxidized to
CO;, reduced to CH., and measured by the FID. In this manner, the vaniable response of the FID (associated with
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different type of organic compounds) was eliminated. The sampling apparatus and sample analysis services were

provided by Almega, which s an SCAQMD-approved laboratory.

3.7 SCAQMD Method 25.1 — VOC, as TGNMO (High-Level)

This method applies to the measurement of Volatile Organic Compounds (VOC) or total gaseous non-methane
organics { TGNMO) as carbon in source emissions. In this Method, gaseous samples were withdrawn from the gas
stream at a constant rate through duplicate chilled condensate traps and collected in evacuated sample tanks. Each
sampling train consisted of an in-stack filter (optional), sample probe, condensate trap, a flow control system, and an
evacuated sample tank The flow confroller incorporated a combination vacuum/pressure gauge, which was
connected directly to the canister. The TGNMO was determined by combining the analytical resuits obtained from
independent analyses of the condensate traps (condensable fraction) and the sample tanks {gaseous fraction). The
sampling system is depicted in Figure 5-3.

Prior to testing, the sampling system was pre-cleaned and evacuated in preparation for sample coliection. On-site,
the samphng system was leak-checked and crushed dry ice was placed around each condensate trap. Then the
sample probe was placed 1n the stack, facing downstream to prevent collection of particulate matier. Pretest data was
recorded and the sample valve was opened. The flow controller was based on a critical orifice that was preset to
flow at a rate of 80-cc/min +/- 15%. Penodically, sampling train readmgs (1.e. tank vacuwm) were recorded on the
field data sheet. Sampling was stopped when one hour had elapsed. Then, the sampling train was removed from the

stack and a leak check was performed. Samples were logged in and delivered to the Isboratory for analysis.

The analytical system consisted of two major sub-systems: an oxidation system for the recovery and the
conditioning of the condensate trap contents, and a non-methane organics (NMO) analyzer. The NMO analyzer was
a gas chromatograph (GC) with backflush capabiiity for NMO analysis and was equipped with an oxidation catalyst,
reduction catalyst, and flame 1onization detector (FID). The system for the recovery and conditioning of the organics
captured in the condensate trap consisted of a heat source, oxidation catalyst, non-dispersive mfrared (NDIR) CO2

analyzer and an intermediate collection vessel (ICV).

The organic content of each condensate trap was oxidized to carbon dioxide (CO2), which is quantitatively coliected
in an evacuated vessel (the ICV); then a portion of the CO2 was reduced to methane (CH4) and measured by
GC/NDIR or GC/FID. The organic content of the sample fraction collected in the sampling tank was measured by
injecting a gas sample into the GC to separate the NMO from CO, CO2 and CH4. The NMO were oxidized to CO2,
reduced to CH4, and measured by the FID. In this manner, the variable response of the FID (associated with
different type of organic compounds) was eliminated. The sampling apparatus and sample analysis services were
provided by Almega, which 1s a SCAQMBD-approved laboratory.

38 SCAQMD Method 307-91 — Total Reduced Sulfur

The reduced sulfur compounds of the tuel content were measured according to SCAQMD Method 307-91. Field
samples were collected from the sampling location into Tedlar bags using an air-tight sampling box. After a sample
is collected, it 1s labeled and entered into a Chain of Custody. Within four hours after collection, samples are
delivered to the Laboratory for analysis.

Samples are analyzed by GC/SCD within 24 howrs afier collection if collected in a Tedlar bag. Reduced sulfur
compounds and SO; are separated by fuel. These compounds are then combusted in a hydrogen-rich tlame to yield
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sultfur monoxide and other products. The sulfur monoxide s reacted with ozone to yield sulfur dioxide, oxygen and
Light. The hght 1s detected with a photomultipher and the response 1s calibrated against previously run standards.
Analytical QC mcludes pre-test and continuing calibration of equipment, analysis of reference standards, and blanks,
and replicate analysis of at least three samples.
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AB 2588 Quadrennial Air Toxic Emissions Inventory Reporting Procedures — AER Program

Appendix B - Default Emission Factors for Fuel Combustion

Default Toxic Emission Factors for Form TAC Associated with Combustion Equipment are listed below and on the following
pages. If any of your combustion sources has district-approved source tests, use the emission factors developed from
the source tests to calculate emissions.

Table B-1: DEFAULT EF FOR NATURAL GAS COMBUSTION (LB / MMSCEF)

SOURCE: External Combustion Equipment (Boiler, Oven, Drver, Furnace, Heater, Afterburner)

:'[.,: (;A(ﬁ' POLLUTANT CASNO. <1 MMBTUWHR  16-100 MMBTU/HR  >100 MMBTU/HR
2 Benzene 71432 0.0080 0.0058 0.0017
12 Formaidelyde 50000 0.0170 0.0123 0.0036
19 Total PAHs {excluding Naphthalenie} 1151 0.0001 0.0061 0.0001
19 Naphthalene 91203 0.0003 0.0003 0.0003
29 Acetaldehyde 75070 0.0043 0.0031 0.0009
30 Acrolein 1070628 0.0027 0.0027 0.0008
32 Ammonia* 7664417 18.000 18.060 18.000
40 Ethyi benzene 1860414 0.0095 0.0065 0.0020
44 Hexane 110543 0.0063 0.0046 0.0013
63 Toluene 108883 0.0366 0.0265 0.0078
70 Xylene 1330207 0.0272 0.0157 0.0058

SOURCE: Flare, Non-Refinery

TAC

Code POLLUTANT CASNO. ALL SIZES
2 Benzene 71432 0.159
12 Formaldehyde 50000 1.169
19 Total PAHs {excluding Naphthalene) 1151 0.003
19 Naphihalene 91203 0.011
29 Acetaidehyde 75070 0.043
30 Acrolein 167628 0.010
40 Ethyl benzene 160414 1.444
44 Hexane 110543 0.029
68 Toluene 108883 (0.058
70 Xylene 1330207 0.029

SOURCE: Turbine

TAC

Code POLLUTANT CASNO. TURBINE
2 Benzene 71432 6.0122
4 1.3-Butadiene 106590 0.000439
12 Fomnaldehyde 50000 0.724
19 Naphthalene 91203 0.00133
29 Acetaldehyde 75070 0.0408
30 Acrolein 167628 0.00653
32 Ammonia* 7664417 18.600
40  Ethyibenzene 160414 6.0326
62 Propylene oxide 75569 0.029¢6
68 Toluene 168883 0.133
70 Xvlene 13306207 0.0653

“This value correspords to equipment with SNCR, for equipment with SCR substitute listed value by 9.1 ibs/mansct, and for equipment
iwithout SNCR or SCR by 3.2 Ibs/mmscf.
{continued)

South Coast AQMD B-1 June 2020



Estimates of Air Emissions from Asphalt
Storage Tanks and Truck Loading

David C. Trumbore
Asphait Technology Laboratory. Owens Comung, Summit, IL 60501

Title V' of the 1990 Clean Air Act requires the accurate
estimation. of emissions rom all U.S. manufaciuring
processes, and places theburden of proof for that estimate
on the process owner. This paper is published as a tool tfo
assist in the estimation of air emissions from hot asphalt
storage tanks and asphalt truck Loading operations. Daln
are preseited on asphalt vapor pressure, vapor molecular
weight, and the emission split between volatile organic
compounds and particulate emissions that can be used
with AP-42 calculelion techniques to estimate air
emissions from asphalt storage tanks and truck loading
operations.  Since current AP-42 techmiques are not valid
in asphall tanks with active fume removal, a different
technique for estimation of air emissions in those tanks,
based on direct measurement of vapor space combustible
gns conlenl, Is proposed. Likewise, since AP-42 does not
address carbon monoxide or hydrogen sulfide emissions
that are known to be present in asphalt operations, this
paper proposes fechniques for estimation of Hiose emissions.
Finally, data ave presented on the effectiveness of fiber bed
jilters in veducing aiv emissions in asphalt operations.

INTRODUCTION

The use of asphalt 13 prevalent throughout recorded
history. It is produced in refinery distillation towers and
solvent extraction umits. Asphalt 1s modified by several
means: reacting with oxygen i blowing operations to
produce roofing asphalts, emulsifying to produce an
aqueous ligmid at ambient temperature, blending with
solvents to make asphalt cutback, or blending or even
reacting with polymers to make polymer modified asphalt.
In all these cases the asphalt 15 stored m tanks, usually
fixed roof tanks, and 1s loaded mfo trucks to slup to
customers.

Title V of the 1998 Clean Air Act required the accurate
estimation of emissions from all U.S. manufacturing
processes, and placed the burden of proof for that estimate
on the process owner. In response to Title V, Owens
Corning analyzed options for estunating emmssions from
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asphalt tanks and loading operations and this paper is the
result of that study. In particular, attempts have been made
to develop data to be used with existing calculation
methods to estimate air emissions in asphalt operations, to
develop calculation schemes that work when existing
methods camnot be used, and to expand the munber of
pollutants estimated. The techmques desciibed n tlus
paper have been used by Owens Commg to estunate
asphalt emissions from their asphalt plants for many Title V
permit applications.

Owens Cornmg also evaluated appropriate emission
factors for the asphalt blowing process and that analysis has
been published [1].

The Emission Factor and Inventory Group 1a the U. S.
Environmental Protection Agency’s (EPA) Office of Awr
Quality Planming and Standards develops and mamtams a
database of emussion factors and a series of calculation
methods for estimating air emissions from manufacturing
processes. These emission factors are published m a series
known as AP-42 2. One technique published in AP-42
calculates hydrocarbon emissions from a fixed roof tank
storing petroleum products {3}
emissions for loading trucks with petroleum products {4

and another calculates

These techniques require data on asphalt vapor pressure
and the molecular weight of the -asphalt vapor. The
calculattons result in an estimate of the amount of
hydrocarbons emutted from the process. Te complete the
emmssion estumate, these hydrocarbons need te be split wnfo
particulate emissions (PM) and volatile organic compounds
{VOC), and any control device collecfion or destruction
efficiencies need to be apphed.

In the AP-42 calculation of emisstons from fixed roof
tanks 1t 13 assumed that the motive force pushing vapor out
of the tank comes from either the pumping of hiquid mto
the tank or the expansion of tank contents due to
temperature changes. For tanks with an active ventilation
system this assmmption is invalid and a different method of
emission estimation is required. This is especially true if an
am sweep 1s used to control the vapor space composition to
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prevent explosive conditions [56] A technique to estimate
emissions from these actively controlled tanks is desciibed
m the section of this paper on non AP-42 estunates.

AP-42 EMISSION ESTIMATING TECHNIQUES FOR ASPHALT EGUIPMENT

Passive vented het asphalt tanks: AP-42 for fixed roof
petroleum tanks can be used to calculate total hydrocarbon
emissions from asphalt and oil tanks that are passively
vented to the atmosphere. This AP-42 calculation, simply
stated, determines the amount of hydrocarbon in the tank
vapor space from the vapor pressure of the matenal m the
tauk at the hiquid surface temperature, and then calculates
the amount of vapor forced out of the tank due to liquid
being actively pumped mto the tank (working losses), or
due to thermal expansion or contraction of tank contents
driven by ambient temperature changes (breathing losses).
The result is an actual weight of hydrocarbon emissions in
a specifled time period. A detailed deseription of the tank
calculations is available from th EPAeweb site [3]. The AP-
42 calculation requires a vapor pressure versus temperature
curve for the asphalt, and also estimates of the vapor phase
molecular weightand partition of hyvdrocarbons into VOC
and particulate, in addition to process data like asphalt
throughput. temperature. and tank level. If the tank
passively breathes through a control device, then the
appropriate control efficiency 1s applied to the VOC and
particulate emissions calculated from AP-42.

Hot Asphalt Loading: The AP-42 calculation for
hydrocarbon emissions from truck or rail tank car loadmg
of asphalt is done by estimating the amount of evaporation
durig the loading process. The estimate takes mto account
the twbulence and vapor hiquid contact mduced by the
method of loading, ie. submerged versus splash loading.
The calculation result 1s an emission related to the number
of tons of matenial loaded mto the truck. Vapor pressure
versus temperatire cwves temperature of loading, and
throughputs are key variables mn this calculation. Again, the
hydrocarbon enussion resulting from this calculation needs
to be spht mto pa rticu latesand VOCs and control device
collection and destruction efficiencies need to be applied. A
detailed description of the loading calculations 1s available
from the EPA web site [4].

DATA NEEDED FOR APPLICATION OF AP-42 TO ASPHALT EQUIPMENT
Vapor Pressure: Information on asphalt vapor pressure as a
Aunction of temperature is not readily available in the
literature and its measurement is not common. However,
these data are essential to use AP-42 calculations for
estimating asphalt tank and loading emissions. Asphalts
from different crude oil sources and from different
processes will differ in composition and vapor pressure. In
the extreme, every residual material used in asphalt
processing would need to be measured for vapor pressure
at multiple temperatures. This would entail a prohibitive
amount of testing for minimal gain in accuracy of emission
estunates. To provide a cost effective solution to this
problem for its emission calculations, Owens Corning has
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characterized the vapor presswre of three basic classes of
asphalt materials. chosen by thewr processing history. An
estimate of the vapor presswe of each asphalt class was
made by measuring asphalts fiom multiple crude oil
source sn each class and using the average vapor pressure
at each temperature in a regression to generate one vapor
pressure equation for tha clas¢. The three classes of asphalt
chosen for this analysis follow.

* Fluxasphalts. or vacuum tower bottoms that can be
used in the asphalt blowing process to make
specification roofing asphalts. These materials generally
have a higher vapor pressure than paving asphalts.

* Paving asphalts, or vacuum tower bottoms that meet
paving specifications.

* Oxdized asphalt, or vacuum tower bottoms that have
been reacted with oxygen in the asphalt blowing process
to merease their softening pomt and viscosity. Typical
softening points are greater than 190°F (88°C) These
materials are also called air blown asphalts and are used
extensively in the roofing mdustry. They generally have
lower vapor pressure than the other two classes.

Vapor pressure measurements described in this paper were
clone by the Phoenix Chemical Lab m Chicago using the
Isoteniscope (ASTM D2879).

To facilitate computer calculations it is desirable fo develop
an equation that accurately describes the relationship of vapor
pressure and temperature. Thermodynamic treatment of the
dependence of vapor pressure on temperature has led to the
Clausius modification of the Clapeyron equation: [7].

Clausius Clapeyron Treatment of Vapor Pressure Data
mP=a /T

Where: P is the equilibrium vapor pressure
of the liqmd in question,
a & b are constants. and
T 15 the absolute temperature of the hqud
m question.
Values of & &b depend on the choice of
pressure and temperature vmts.

Table 1 and Figure 1 give an example of the agreement of
this equation with vapor pressume data for oxidized asphalts
from 13 sources around the country. In Figwe !, vapor
pressure of each asphalt 1s plotted versus temperature to show
the differences between asphalt's data to the Clausing Clapeyron
each individual asphalt’s data to the Clausins Clapeyron
refationslup. The correlation coefficients m Table 1 indicate
that the agreement of this equation to all individual asphalt
vapor pressure versus temperature data is excellent, with
conrelation coefficients for the individual asphalts greater than
0.9999. The agreement is also excellent for the individual
asphalts making up the other two asphalt classes. Table 1 also
presents the methodology to choose constants to use with the
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Table .Vapor Pressure Dala for Oxidized Asphalts

Temperature (°F") All Data m mm Hg2

Asphalt 200 250 300 350 400 450 500 550 575 600 1 value?

Plant A 0.39 2 7.9 26 77 225 550 -0.955922929
Plant C 0.42 2 7.9 26 180 400 670 -0.999934558
PlantH 0.43 2 71 25 165 410 550 -0.999939281
Plant I 0.44 Y 72 22 58 140 340 6380 -0.999945804
PlantK 0.43 17 6.1 185 50 1E5 205 510 680 -0.999660554
PlantM 0.28 1.2 4.6 15 41 7 210 460 640 -0.999948167
PlantN 0.19 0.88 35 12 34 85 190 430 550 -0.999965421
PlantP 046 18 6 175 44 96 195 410 710 -0.999948079
Plant0 011 .47 1.7 52 132 34 74 142 -0.899916578
Plant | 0.16 0.64 22 6.2 148 36 72 135 -0.999838114
PlantS 0.28 1.05 33 9.4 23 50 105 200 350 -0.999986213
PlantS (.28 1 32 1o 25 58 -0.999875798
PlantX 0.1 ¢.4 LS 4.7 12.5 33 75 152 -0.999930649
Class Standard 022 051 32 8.5 249 58.8 127 254 351 477

Average Vp 033 075 2.6 1.9 223 547 122 284 634 347 -0.994026635

13459 b m Claustus Clapeyron curve for average vapor pressure data
18.86 a m Clausis Clapeyron curve for average vapor presswe data -

LIPC=(F-32}% 59
2.1Pa=0.0075 mm Hg
the 1 vahue is for the fit of the vapor pressure data to the Clausius Clapeyton Equation
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FIGURE 1. Oxidized Asphalt Vapor Pressure Data in Clausius Clapeyron Format
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FIGURE 2. Oxidized Asphalt Vapor Pressure Data in Double Fog Format

Clausius Clapeyron equation to calculate 3 representative
vapor pressure at any temperature for the class of oxidized
asphalts. Essentially the techmique consists of averaging the
vapor pressures of the 13 asphalts at each temperature and
then using those averages to curve fit the data to the desired
equation. This gives lngher values and 1s more conservative
than averaging the vapor pressures after the log fransformation
s made. The standard curve is developed by using this
regression equation to calculate vapor pressures at different
temperatures. and for the oxidized class that data is indicated
in Table 1 and also by the straight line m Figure 1.

The form of the Clausius Clapeyron equation is somewhat
cumbersome to use, especially i graphical form, and so an
alternative equation was developed which used a log/log
relationship to characterize the data.

Log Log Treatment of Vapor Pressure Data
fog Vp=A *log{T) +B
where  Vp is the vapor pressure.

T is the temperature (not absolute
A &B are constants

Analyses of oxidized asphalts using this equation to
establish the standard curve are presented in Figure 2. The
agreement is also very good. with correlation coefficients for
the individual asphalis greater than 0.999.  Again all three
Enviromnental Progress (Vol.18, No.4)

1060

Table 2. Vapor Pressure Correlations for Asphaits

Class of
Asphalt a
Flux 18.2891
Paving 207962
Oxidized 185682
Class of
Asphalt a
Flux 70850
Paving 7 8871
75687
L1 Pa = 00073 mm Hy
2T K=(R-492)7 59 + 273
31 C=0F-307579

For the Classius Clapeyron Equation

In Vp (mm Hgi} =a-WT(R?

b n
12723.60 16
1503254 §
13458 56 13

For a log log Equation

log Vp (mm Hg) = A *log T (F)+ B

by n
-16.8999 [0
196600 §
-16.5370 13

Average
correlation
coefficient

-(.95¢78
599985
599991

Average
correlation
coefficient

099736
8.99965
$.99981
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Table 3. Analysis of the Moiecular Weight of Asphalt Tank Vapor Spaces
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classes of asphalts show similar agreement,

Vapor Pressure Sununary: Table 2 gives a summary of the
regression constants to be used in either of the equations
discussed above fo calculate the vapor pressure for the three
classes of asphalt at any temperature. Also indicated are the
number of asphalts that were used to develop the equation
for each class. and the average comrelation coefficient
characterizing the agreement of the data to the form of the
equation for each mdividual asphalt m the class.

In AP-42 for tanks, the correct temperature to use in the
Table 2 equations is the asphalt surface temperature in the
tank. Since the surface temperature is rarely. if ever, known
with certamnty, the bulk temperature should be used to
estimate emisstons. In a well mixed tank the bulk
temperature will be a good approximation of the surface
temperature. Where mixing is not effective the surface will be
lower m temperature than the bulk and the use of the bulk
ternperatuze will give a conservative estumate of emissions. In
AP-42 for loading trucks, the bulk temperatime of the tank
from which material 1s bemg loaded provides a good estimate
of the actual loading temperature.

Asphalt Vapor Molecrilar Weight: Asphalt vapor molecular
weight was determined by separation and analysis of the
organic species in the vapor spaces of 12 tanks storing
different types of asphalt. These profiles were obtained by
drawing known volumes of the tank vapor space through a
charcoal tube, sealing and freezing the tube to hmit loss of
the sample, and then desorbing the organic material from the
charcoal with carbon disulfide and analyzing with gas
chromatography usmg packed columns and flameiomzation
detectors. Analyses were performed by CHEMIR TLaboratory
m St Louis. Quantitative standards were used fo identify the
amount of individual nonmal alkanes from n-pentane to
pentadecane. Peaks eluting between the normal alkanes were
assumed to he isomers of the hordering alkanes, especially
cvelic isomers of the lower carbon number alkane, and
branched or unsaturated isomers of the higher carbon
number alkane. The molecular weights for the n-alkane
species and molecular weight estimates for the intermediate
species were used with the amount of that matenial measured
to calculate a weighted average vapor molecular weight for
each tank, and then the twelve tanks were averaged together
to get the molecular weight used for hot asphalt vapors m the
AP-42 calculations. The result was a molecular weight of 84,
which is used with all three classes of asphalis. This analysis
1s detailed i Table 3. Not enough data were available to
assign different values to the three asphalt classes,
however, from the table the unblown flux material i two
tanks gave molecular weights which bracketed the
average. as did the two paving blend stocks.

This analysis gave a lower molecular weight for the
vapor space of asphalt tanks than for several petrolenm
solvents and fuel oils. This seems like a contradiction
considering the nature of asphalt as the residuumn materzal
collected upon distillation. This contradiction is resolved
by considering that asphalt is not a uniform material
chemcally and that the lower molecular weight maternials

Environmental Progress {Vol 18, No.4}



Table 4. PM/VOC Partition Data from
Owens Corning Testing

Asphalt Tank A Tark B Tank ¢

Plant ¢

VOC Test 0.73 1.16 098 bk’
PM Test 021 (38 G306 ib/hr
VOC Fraction 0.78 0.75 a1l

Keofing Plant § Coater Resuits:
Measured at different poats. Data indicated 22% of total
emission (VOC + PM) was PM and 78% was VOC

L 1 kefsec =0.0076 * o/hr

are preferentially evaporated More importantly. it has also
been established that thermal cracking of asphalt in hot
storage tanks creates low molecular weight materials which
accumulate in the tank vapor spaces [3,6].

Asphalt Liguid Molecular Weight: The actual bulk asphalt
moelecular wetght is not needed for AP-42 calculations of
enmmssions from tanks or loading racks. but 1s useful in some
calculations that are beyond the scope of this paper, for
example using Raoulf's law for crude estimates of emissions
from mixtures of asphalt and other materials. Molecular
weight of bulk asphalt is not a well defined material
property, both because asphalt is such a complex mixture
and because mtermolecular interactions m the asphalt
create the appearance of high molecular weight in many
measurement techniques. The measured molecular weight
1s usually not tiuly representative of the covalently bonded
molecules, The difficulty in getting accurate asphalt
moelecular weight measmwrements is extensively discussed in
the literature [8, 9, 10} The use of Gel Permeation
Chromatography[8], Field-Tonization Mass Spectrometry [8].
Vapor Pressure Osmometry [8,9.10], and Freezing Point
Depression [10] have all been evaluated as methods for
measuring the molecular weight of asphalt or its
components. The topic is further complicated for emission
calculations by the fact that many of the measurements
have been made on fractions of the asphalt and not on the
neat asphalt. Tn general. for very rough estimates, a value
of 1000 [8] can be used for the molecular weight of bulk
asphalt. This value should be used with the understanding
that there 18 much variation in the ttue molecular weight
and in the tendency for mntermolecular interaction due to
petrolewn crude source and processing conditions.

Partition of hydrocarbon emissions that ave particulate and VOC:
Because of its heterogeneous nature, asphalt fiunes are
varied and may have components that are classified as
condensed particulates (PM)} or as volatile organic
compounds (VOCs). It m-as evident in analyzing asphalt
fume results that the difference between these two classes
of criteria poltutants is really defined by the method used to

Environmental Progress (Vol.18, Nod)

test for the pollutants. Estimation schemes described m this
paper calculate the sum of both {AP-42) or just the VOC
component {non-AP-42 technique described below), and
the partition needs to be understood to provide the best
estimated values of the two pollutants. To that end. tests
have been done on both asphalt tank exhausts in an
Owens Corming asphalt plant and on the asphalt shingle
coater exhausts in an Owens Coming roofing plant usmg
EPA Methods 5 & 25A sampling protocols which define
VOC and PM emissions m hydrocarbon fumes. Under
conditions specified by the test method some fraction of
the fume is captured on a filter and this is defined as a
particulate emussion, while a fraction of the hydrecarbon
emission passes through the filter and this s defined as a
VOUC emission. The results of the split in the total
hydrocarbon fume between VOC and particulate were
approximately 78% VOC and 22% particulate in the asphalt
equipment. in spite of the basic difference between a
shingle coater and a storage tank. Data from these tests are
given in Table 4.

NON AP-42 CALCULATIONS TECHNIQUES:
Estimation of VOC and particulate emissions front tanks with

funie control: Many asphalt tanks have their fumes actively

collected and treated m a control device, etther a fiber bed
filter or an incinerator. In these tanks it is common at
Owens Corning to allow some air to pass through the tank
vapor spaces to create an air sweep that controls
combustible fumes well below the lower explosion limit
(TEL) in order to prevent explosions. Because of the active
removal of finnes m these systems, and the bleeding of air
mto the vapor space. the assumptions underlying the AP-42
tank calculations no longer apply. Specifically the driving
force for the flow of fumes out of the tank i1s no longer just
the working and breathing losses. and an alternative
method of emission calculation is needed.

Several vears ago safety concerns with asphalt tanks
prompted Owens Corning to institute the periodic
measurement of the combustible gas concentration m all
asphalt tank vapor spaces {51 With the advent of Title V it
was recognized that these measurements could be used to
estimate VOC emissions. As part of the safety program.
technigues were developed to make this routine
measurement simple and easy. and the result was the use
of Mine Safety Appliance (MSA) combustion meters to
quantify the hydrocarbon concentration in terms of the
fraction {or %) of the LEL. This techmique and the validation
of its accuracy has been described in detail in a separate
publication [6] In addition to the combustible gas
measurement, a shightly more complicated techmque 1s also
described and wvalidated that gives the concentration of
ethane, methane. and other hight combustible gases
separate from propane and larger hydrocarbons. This
technique involves using a charcoal tube in the line
between the tank and the MSA meter. The charcoal tube
adsorbs all propane and higher hydrocarbons [6] with the
resultant reading at the MSA meter due only to the lighter
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Table 5. Fraction of Measured Combustible Gas
that is not VOC or Particulate

Asphalt Type

Oxidized Unoxidized
Nummber tanks measured 109 47
Fraction combustible pas that 1s non-VOU/PM
Average 0.52 0.23
Standard Deviation 0.12 023

materials. The charcoal tube techmque was developed to
troubleshoot excessive thermal cracking in asphalt tanks as
a cause of ligh combustible gas levels i tank wvapor
spaces, and it 1s not routinely performed. It 1s umpertant for
emission calculations since the smaller combustibles found
m the tank vapor spaces and measured with the charcoal
tube m place {ethane, methane. hydrogen sulfide. and
carbon monoxide) are not classified asVOCsbecause they
do not react with ozone in the atmosphere. Nor are they
particulate. The other hydrocarbons trapped by the tube
and only measured when the charcoal tube 18 not present.
are VOCs or particulate. Table 5 gives the results of testing
of vapor spaces of oxidized and unoxidized asphalts for

these two types of combustible gas measurements. This

analysis was done to see if the routine combustible gas

numbers should be adjusted for significant and predictable
non-VOC/PM components. For the average tank stormg
oxidized asphalt. 52% of the combustible gas is non-

VOC/PM anti this value n-as used for this class of asphalt.

For unoxidized asphalts, both paving and flux,the non-

VOC/PM %eLELvaried widely and was not nearly as large a

fraction of the total. For these asphalts, all of the

combustible gas measwement was considered to be etther

VOC or particulate.

Coleulation of VOC & PM from combustible gas readings: Given
this background the actual caleulation of VOU emissions
from combustion meter measurements is as follows:

1 Combustion meter measurements from tank wvapor
spaces read in %LELare adjusted for the fraction of that
reading that is non-VOC/PM. This value depends on the
type of asphalt in the tank.

2 The adjusted %LELis then turned into a weight per
volume concentration. Hydrocarbons have a relatively
constent actual LEL concentration. 45 mg/liter, when
expressed on 3 weight per volume basis [11] and tlus
constant is used to make this calculation.

3 The weight per volume concentration from step 2 is
multiplied by the fume removal flow (in volume/tune) in
the tank to get the VOC emission (n-eight/time) going to
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FIGURE 3. Relation of CO with % LEL Data for Oxidized Asphalts
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FIGURE 4. Relation of H,S with % LEL Data for Oxidized Asphaiis

a control device. It is consistent that the %LEL method
measures VOC and not total hydrocarbon since the fume
18 drawn through a cotton filter prior to entermg the
combustion meter, and particulate will be filtered out.

4. The particulate emisston going to the control device is

A

estimated from the constant ratio of 22%0PM/78%VOC
outhned m Table 4.

The control device destruction efficiency is applied to
both VOC and particulate emissions separately to get the
final hydrocarbon based emissions from the tank. This is
done after the calculation of PM emussions since the
control efficiency for particulate and VOCs can be
different depending on the control device.

This methodology’s accuracy has been confirmed by
tests in an Owens Comning asphalt plant on several

Table 4. Owens Corming Tank Fume
Sampling Results - VOC Emissions

Tank A Tank B Tank C
VOC Method 23A Test 0.73 1.6 (.98
% LEL Based Estimate 0.72 A 483
AP-42 Based Esiunate 317 45 3.35

1.1 kgfse(} =0.0076 *Ib/hr

Environmental Progress (Vol.18, No43D O O O

% LEL

passively vented tanks while material was pumped info the
tank and vapors forced out by the known pumpmg rate.
Emissions calculated with the method outlined above were
compared to tank emmssions calculated using AP-42 (vahd
m theory 1 tlis case due to the lack of a ventlation
system), and to emissions measured using EPA Method 25A.
As can be seen in Table 6 the method based on actual
combustion meter tests is similar to the measured VOCs
while AP-42 estimates are 3 to 5 tunes higher.

Estimation of CO and H,8 emissions from asphalt tanks:As part
of the safety monitoring program mentioned above. Owens
Corning has also used detector tubes in asphalt tanks to
measure the vapor space concentration of carbon
monoxide and hydrogen sulfide [6]. These emissions are
usually ignored m asphalt tanks, however. the data Owens
Corning has taken clearly indicates their presence in tank
vapor spaces and therefore their emission [il. These gases
are not roufinely measured i Owens Coming asphalt
tanks. unlike combustible gas measurements, and thus fresh
data are not available for current calculation. nor are data
available for every one of our tanks. To apply these data to
all tanks. a surrogate measurement 1s necessary. Since the
same mechanism, thermal cracking, that produces light
hydrocarbons in asphalt tank vapor spaces alse produces
carbon monoxide and hydrogen sulfide, the periodic
combustion meter measurement of tauk vapor spaces was
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Table 7. Asphalt Plant O:
Tank Emissions of Hy% and CO

Tark A TamkB Tank C

HySData

Actual Test 0.06 012 015 Ibhe!
% LEL based estimate (.19 .18 6.20 Ib/hr
CO Data
Actual Test 0.20 0.17 023 Olbr
9% LEL based estimate 0.74 0.85 0.83 Io/br

L 1 kglsec=00076" Ib/hr

mvestigated as a surrogate for CO and H4S Data for CO
and Hy8 are plotted in Figuwres 3 and 4. Because of the
scatter of data in the comelations a representative line was
chosen for each material that was more conservative than
nearly all of the data, m other words a Ine that defined a
maxinmun concentration of CO and H;S that could be
expected 1 an asphalt tank from the combustion meter
measurement. The equations used in the calculation of CO
and H,S concentrations from combustion meter results

CO {ppm) = 142 *%LEL+ 800 for oxidized asphalt
H»S(ppm) = 12.43 *%LEL + 400.5 for oxidized asphalt

In unoxidized asphalt no such correlation was seen and
conservative values of 500 ppm are used for both species.

To estimate an emission from this correlation the CO and
H,S concentrations are multiplied by the flow out of the tank
to get emissions. and conversion factors are used to transform
this o a weight per time emission. Auy confrol device
destruction efficiency is then applied. The emissions using
these techmiques can be significant. Limited direct
measurement m an Owens Coming asphalt plant was
consistent with this approach. at least 1 so faras that the
%LELapproach was conservative. H,Swas the closer of the
two estimates. Data are presented in Table7.

One consequence of fume incineration is that one mole of
H,sn the fiimes is oxidized to one mole of SO, The amount
of H,%oxidized to SO, is the amount of H,3 generated minus
both the amount that escapes at the source and the amount
that 1s not meinerated at the control device. or i effect the
total uncontrolled H,S emissions minus the emissions
remaming after control. Because of the reaction with oxygen
aud the molecular weight differences between H,Sand SO,
every pound (2.2 kg) of HpSemission is oxidized to 1.88
pounds (4.14 kg) of SOpemission.

LoadingRack emissions of CO and H)S: As m the tanks. %LEL
versus CO and HsScorrelations are used to estumate these
components 1n loading rack emissions. Agam, with
meineration, the H28is oxidized to SO, Flowout of the
tank truck during loading is needed for CO and H2S
calculations. When fumes are collected, that flow can be
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either the more conservative flow induced by the fume fan,
or the lower and more realistic displacement of am by the
asphalt being loaded. When no collection takes place that
flow is the displacement of air by asphalt being loaded.

Combustion meter measurements of %LELsfrom the tanks
used for loading are used for these calculations.

EFFECTIVENESS OF FIBER BED FILIERS FOR ASPHALT FUME EMISSION
CONTROL

One device used extensively to control asphalt fumes 15
a fiber bed filter. Fumes are actively pulled through these
filters or passively hreathe through these filters. Their first
use at Owens Comung was to control opacity to comply
with NSPS regulations, and for this application they have
proven to he quite effective.

Testing was done on both asphalt tanks and on a
roofing line center to determine the control efficiency of
fiber bed filters for both VOC and particulate emissions.
Data from the testing are sumunarized in Table 8. In all
cases. the particulate collection m the filter exceeded 90%0
of the emisstons in the mput stream. This value agrees well
with manufacturer’s estimate of 95% and with the
observation that these devices can elimnate opacity.
However, VOC removal varied widely m the tests. With the
average removal near zero, and a very large variation, it
was decided that no removal of VOC by these filters could
beassumed. Although organic oil is collected. this oil 15
considered part of the particulate fraction of the
hydrocarbons m the fumes and not the VOC fraction
Indeed the lack of removal of VOCs bythese flters is
consistent with the method of partitioning hydrocarbons
mto VOC and particulate described above -- namely VOCs
pass through a testing filter and particulate do not. Based
on the effectiveness of these control devices to eliminate
opacity it 1s assumed that particulate greater than 10 micron
1s captured by the fiber bed filter so that the total
particulate emissions from the fiber bed filter are
considered to be PM10 emisstons.

Fiber bed filters are not considered to he a control
device for CO and H5S in tank or loading rack fume
sireains.

Table 8. Effectiveness of Fiber Bed Filters
for Emission Confrol from Asphall Tanks

Plant Equipment Pollutant  Control Efficiency
Asphalt¢  Tank 1 VOC -35.7%
Asphalt 0 Tank 1 VoC 5.7%
Asphalt 0 Tank 1 vac 4348
Asphalt 0 Tank 57 VOC 5.3%
Roofing 1 Coater VOC 0.0%
Asphalt 0 Tank 1 Total Particulate T 95.7%
Asphalt ¢ Tank 57 Total Particulate 90.7%
Asphalt 0 Tank 1 Filterable Particulate 100.0%
Asphalt 0 Tank 57 Filterable 100.0%

Environmental Progress (Vol.18, No.4)



Table 9. Summary of Data for Calculating Asphalt Tank Emissions

Data Typel 1 ] ] ] JFlux Asphalt
Clansius Clapevron consfant a for vapor pressure 10 T182891 oo
Clzasius Clapeyron constant b for vapor pressare 1= 127256 oo
Log Log constant A for vapor pressure 20 = Z7.085 - C

Log Log consiant B for vapor pressure 20 =
Asphalt vapor molecular weight— = = = =
Asphalt liquid molecular weightT = = = =
Partition of hydrocarbon fumes into particulate and VOCT Tuse 22
% fumes that are VOC or particulate, versus non VOC/PMZ100% C
Vapor space carbon monoxide (conservative estimate)ppmiS00
Vapor space hydrogen suifide {conservative estlmate) ppn =500 =
Fiber bed filter coatrol of VOCC N N &

Fibedr bed filter control of particulate’ = =

117

[

T1In Vp{mm Hg) = a + b/T{ RIC 21 Pa = 0.0075mm Hg,
T2iog Vp (mm Hg) = A¥log T( °Fy + BCt °C = {*°F - 32)*
CONCLUSIONS

Estimation of air emissions for asphalt tanks and loading
racks can be done using AP-42 calculation methods given
appropriate data on asphalt properties. More precise
estimates of emissions, or estimates for tanks using
ventilation schiemes that compromise the AP-42
assumpiions, can be done using a simple measurement of
the combustible gas in the vapor space. Methods to do this
are outlined in the paper. Data that is useful with al} these
methods are summarized in Table 9. These data are given
for three major classes of asphalt: paving, flux and
oxidized
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TAYLOR
ENVIRONMENTAL
S5ERVICES, e

ATTACHMENT “E”

MATERIAL HANDLING - DETAILED CALCULATIONS



TAYLOR
ENVIRONMENTAL

SERVICES, e,
ES14PL
Throughput y Controlied PM Emission Factors Estimated PM Emissions

Description {TPH) {Hos/ton} = {tbs/hour)
Truck to Hopper-1 Transfer Point 0.070
Hopper-1to BC-1 Transfer Point 0.070
BC-1to BC-2 Transfer Point 0.070
BC-2 to BC-3 Transfer Point 0.070
BC-3 to Silo AB1-8 Transfer Point 0.070
Silo AB 1-8 to BC Transfer Point 0.070
0.420

b/ton 0.00084
ib/kton 0.840
ES1IPS
Throughput y Controlied PM Emission Factors Estimated PM Emissions

Description {TPH) {tbs/ton) = {ibs/hour)
BC 8-15to BC-16 Transfer Point 0.070
BC-16 to Screen 5-2 Transfer Point 0.070
Screen 5-2 Screening 1.800
Screen $-2 to BC-17 Transfer Point 0.070
BC-17 to Dryer D-1 Transfer Point 0.070
2.080

+ 500
*Control efficiency of 99.9% with baghouse 0.00416

0.001 Ib/kton 4.160



TAYLOR
ENVIRONMENTAL
S5ERVICES, e

Bescription

Loader to Hopper H-4
Hopper to BC-18

Hopper to Horizontal Shafter Impactor
Horizontal Shaft Impactor
Horizontal Shaft Impactor to Belt BC-18
BC-18 to BC-1

BC-1to BC-2

BC-2 to BC-3

BC-3to BC4

BC-4toSio 1

Silo 1to BG5S

BC-5to BC-6

BC-6to Screen 1

Screen 1

Screen 1to BC-7

BC-7 to Dryer

Screen 1to BC-20

BC-20 to lmpactor
Impactor

Impactor to BC-21

BC-21 to BC-25

BC-25 1o BO26

BC-26 to BC-6

Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point
Transfer Point

*Controi efficiency of 99.9% with baghouse
0.001

ES14P1
Throughput
{TPH)

Controllied PM Emission Factors
tbs/ton

Estimated iﬁPQ‘M?ﬁEméssions

{tbs/hour)

ib/ton
Ib/kton

0.028
0.028
0.000
0.000
0.028
0.028
0.028
0.028
0.028
0.028
0.028
0.028
0.000028
0.000440
0.001
0.028
0.008
0.008
0.0000720
0.0000084
0.008
0.008
0.008

0.334
200

0.001670222
1.670222



