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SECTION 1 

INTRODUCTION 

1.1 Program Overview and Objectives 

On July 21, 1992, EPA promulgated the Operating Permit Rule (“The Title V Operating 
Permit Rule’’, Federal Register, July 21, 1992). which represents an expanded and very 
different approach to permitting air emission sources. The operating permit program 
commonly referred to as Tirk V is a national program which is now being implemented on a 
state by state (and in the case of California, county by county) basis. In other words, each 
state has been charged with developing and implementing a federally enforceable operating 
permit program which meets or exceeds the Clean Air Act Amendment (CAAA) 
requirements. 

Title V now requires each facility which exceeds major source thresholds to secure a facility 
wide permit. The Title V program defines major source applicability on the basis of 
potential to emit, or, PTE. All facilities which have the potential to emit more than any of 
the following must secure a facility operating permit: 

. 100 tondyear of a criteria pollutant except in selected urban areas where the 

10 tondyear of a single HAP or 25 tons/year in aggregate of any listed HAPS 

threshold can be as low as 10 tondyear 

. 
To prepare a facility Title V permit, there are several tasks which must be completed. One 
such activity is the development of the plant emissions inventory which is the largest pan of 
the permitting effort and also one of the areas where accuracy is critical. An inaccurate 
inventory can result in future compliance problems. 

The key to producing an accurate inventory is contingent upon the availability of sound 
emissions data or emission factors for each process in a facility. These factors coupled with 
commonly archived process and production data are used to calculate emissions and produce 
the inventory. 
As a result of the lack of documented emissions factors for the rubber manufacturers industry, 
the Rubber Manufacturers Association ( M A ) ,  on behalf of its membership, embarked on a 
large project to address the emission factor issue. Specifically, the objectives of the project 
were as follows: 

. Develop emission factors for the commonly used rubber manufacturing 

Develop a consistent applications approach for developing plant-wide emissions 

processes; 

. 
inventories: 

. Develop a standard protocol for estimating emissions related to future process 
changes; 
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. Provide background information for addressing Title V record keeping and 
compliance demonstration requirements; 

. Provide support for addressing future enhanced monitoring requirements: 
a 

. Provide information sufficient to address equipment scale differences; 

An intense testing-based project was conducted which resulted in emission factors for the 
commonly used rubber compounds and processes. The results of the project and the emission 
factors now available are presented in Volumes 1 through 3 of this report series. This 
Applications Manual (Volume 4 of this series) presents a tiered approach for compiling 
facility HAP emissions, by process, and determining the applicable threshold for a given 
facility. 

1.2 Emission Factor Project Definitions 

The following is a brief list of key definitions which define pollutant categories measured in 
the test program, as well as terminologies which will assist the reader in interpreting the 
emission factor data provided in this volume. 

1. Tom1 Speciated Volatiles: The sum of the target volatile organic compounds as well 
as those compounds tentatively identified during a mass spectral library search. 

Total Speciated Semivolatiles: The sum of the target semivolatile organic compounds 
as well as those compounds tentatively identified during a mass spectral library search. 

TVOC: Total volatile organic compounds measured as total hydrocarbons (THC) 
calibrated to a methane standard. Measurements were made on a continuous basis 
using a THC analyzer in accordance with EPA Reference Method 25A. 

2. 

3. 

4. Total Metals and Metal HAPs: The sum of the target analytes detected. The target 
analytes are cadmium, chromium, copper, cobalt, lead, magnesium, nickel and zinc. 
Note that the applicable metal HAPs for the rubber industry are Cd, Cr, Pb, Co, and 
Ni . 

5. Total Sulfur: The sum of the target sulfur compounds detected during sample analysis 
using gas chromatography flame photometric detection (GUFPD). 

Total Speciated Organics, as used in the summary and speciation tables: The total 
speciated organic compounds measured in the test program is the sum of the speciated 
semivolatile and volatile emissions for a given rubber compound, minus any duplicate 
compounds. Where there is duplication of a chemical compound in the analyte list, 
the higher value was used to present a conservative emissions total. The other value 
was ignored and not included in the total. 

Volatile Organic Compounds (VOCs) as defined for permitting requirements is based 
on the EPA definition cited in' 52.21: 

6. 

7. a 
2 



Volatile Organic Compounds (VOC) means any compound of carbon, excluding 
carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, and 
ammonium carbonate which participates in atmospheric photochemical reactions. 
This includes any organic compound other than the following which have been 
determined to have negligible photochemical reactiviry: 

0 

Methane (CAS 74-82-8); 
Ethane (CAS 74-84-0); 
1,1,1 -Trichloroethane (CAS 7 1-55-6); 
Methylene Chloride (CAS 75-09-2); 
Trichlorofluoromethane (CAS 75-69-4); 
Dichlorodifluoromethane (CAS 75-7 1-8); 
Chlorodifluoromethane (CAS 75-45-6); 
Trifluoromethane (CAS 75-46-7); 
Trichlorotrifluoroethane (CAS 76- 13- 1); 
Dichlorotetrafluoroethane (CAS 76- 14-2); 
Chloropentafluoroethane (CAS 76-15-3); 
Dichlorotrifluoroethane (CAS 306-83-2); 
Tetrafluoroethane (CAS 81 1-97-2); 
Dichlorofluoroethane (CAS 17 17-00-6); 
Chlorodifluoroethane (CAS 75-68-3); 
Chlorotetrafluoroethane (CAS 2837-89-0); 
Pentafluoroethane (CAS 354-33-6); 
Tetrafluoroethane (CAS 359-35-3); 
Trifluoroethane (CAS 420-46-2); 
Difluoroethane (CAS 75-37-6); 
Perchloroethylene (CAS 127- 18-4); and, 
the following 4 classes of Perfluorocarbon compounds: 

(1) 
(2) 

(3) 

(4) 

Cyclic, branched, or linear, completely fluorinated alkanes; 
Cyclic, branched, or linear, completely fluorinated ethers with no 
unsaturation; 
Cyclic, branched, or linear, completely fluorinated tertiary 
amines with no unsaturation; and 
Sulfur-containing perfluorocarbons with no unsaturations and 
with sulfur bonds only to carbon and fluorine. 

3 



1.3 Emission Factor Summary 

Generic rubber compounds were used for the mixinglmilling, platen press, extruder, autoclave, 
and warmup mill tests. Data for the calendering, grinding, and tire cure processes were 
generated in actual manufacturing settings. For tire curing, actual tires from several of the 
parficipating companies were used. Table 1-1 presents a list of the evaluated rubber 
compounds and tire types. 

1.4 Report Series Format 

The report series for this project is presented in four volumes which are entitled as follows: 

Development of Emissions Factors for the Rubber Manufacturing Industry 

--Volume 1 
--Volume 2 Project Data 
--Volume 3 Test Program Protocol 
--Volume 4 Applications Manual 

Emission Factor Program Results 

The emission factors and examples for their usage are presented in the following sections of 
this volume (Volume 4). Section 2 presents a discussion of the tiered approach for the 
emission factors, as well as instructions for the use of the emission factors. Section 3 
presents the emission factors for the rubber manufacturing industry based on the tiered 
thresholds and example scenarios for applying the factors within the industry. 

Appendix A presents a comparison of total VOCs, total speciated organics, and total organic 
HAPS by process for each rubber compound evaluated in this program. Appendix B contains 
a full listing of the rubber compounds utilized in this program and their formulations. 
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TABLE 1-1. 

INDEX OF RUBBER COMPOUNDS EVALUATED 

Compound #1: 
Compound #2: 
Compound #3: 
Compound #4: 
Compound #5: 
Compound #6: 
Compound #7: 
Compound #8: 
Compound #9: 
Compound #lo: 
Compound #11: 
Compound #12: 
Compound #13: 
Compound #14: 
Compound #15: 
Compound #16: 
Compound #17: 
Compound #18: 
Compound #19: 
Compound #20: 
Compound #2 1 : 
Compound #22: 

Tire Inner Liner (BrIIR/NR) 
Tire Ply Coat (NRBR) 
Tire Belt Coat (NR) 
Tire Base/SidewaU (NlUBR) 
Tire Apex (NR) 
Tire Tread (SBFUBR) 
Tire Bladder 
EPDM 1 (EPDM Sulfur Cure) 
EPDM 2 (Peroxide Cure) 
EPDM 3 (Non-Black EPDM Sulfur Cure) 
CRW (Polychloroprene W Type) 
CRG (Polychloroprene G Type) 
ParacrylOZO (NBWVC)  
Paracryl BLT (NBR) 
Hypalon (CSM) 
Fluoroelastomer (FKM) 
AEM (Vamac) 
Hydrogenated Nitrile (HNBR) 
Silicone (VMQ) 
Acrylate Rubber (ACM) 7 
Chlorinated Polyethylene (CPE) 
Emulsion SBR (SBR 1502) 
Epichloro 

Compound #24: 
Compound #25: 
Compound #26: 

Tire A 
Tire B 
Tire C 
Tire D 
Tire E 
Tire F 
Tire G 
Tire H 
Tire I 

INDEX OF TIRES EVALUATED 

Original Equipment (OEM) - 195/75 R14 
Replacement - 195/75 R14 
Replacement - 195/75 R14 
Original Equipment (OEM) - 195/75 R14 
High Performance (HP) - 205/70 R14 
Original Equipment (OEM) - 205/70 R14 
High Performance (HP) - 205/70 R14 
High Performance (HP) - 205/70 R14 
Replacement - 195/75 R14 
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SECTION 2 
EMISSION FACTOR APPLICATION 

The results of this study demonstrate the wide variety of HAPS being emitted during the 
manufacturing of rubber products. Application of the emissions and speciation factors 
presented in Section 3 will vary depending on several source-specific factors. These include 
the number and types of products manufactured at the facility, the facility’s status with 
respect to Title V, the operational flexibility required by the source, the recordkeeping and 
reporting systems in place at the facility, and whether or not the emission factor becomes 
critical in determining applicability to various regulations (e.g., Title V, Title Ill, RACT, or 
enhanced monitoring). The user of this manual should be cautioned, however, to consider all 
factors when choosing an emission factor as the facility may be required to demonstrate 
compliance based on the chosen emission factor. 

The emission factors (lbs of pollutant emi t teab  rubber) for the various pollutant categories: 
total organics (regulated as VOCs), total metals, and total particulate are presented on a per 
rubber compound and per process basis. Additionally, emission and speciation factor means, 
maxima and standard deviations for each process have also been calculated for all rubber 
compounds and specialty groupings (e.g., engineered products and tire manufacturing). 

Facilities which process several different rubber compounds may use the mean or the 
maximum for a particular process or grouping to simplify the emissions inventory process. 
The user is cautioned that, if a mean emission factor is used and rubber formulations yielding 
higher emissions are the primary compounds processed, the actual emissions may be 
underestimated. In that particular case, use of the maximum emission factor would be 
recommended. In general, use of the maximum emission factor value will result in the 
maximum operational flexibility of the facility. 

To calculate emissions using the emission factors presented, the user should simply select the 
most appropriate factor, based on the facility-specific characterizatiqn and needs. The 
emission factor (lb/lb rubber) would then be multiplied by the amount of rubber processed. 
To calculate species emissions, the emissions for a given pollutant category (e.g.- organics) 
would be multiplied by the speciation factor for the desired compound (e.g.- butanol). In 
cases where emissions for a specific chemical compound are required, the user may obtain a 
species-specific emission factor (lbflb rubber) from Volume 2 of the report series. 

When applying the factors generated in this project to a multi-step manufacturing process, it 
must be understood that the relative contribution of each process must be accounted for. For 
instance, the application of these factors to tire production must take into account the 
emissions from the mixing, milling, extruding, calendering, and curing processes to determine 
the total emissions from tire manufacturing. 

In the case of tire manufacturing, for example, there were certain chemical species that were 
not present in all test tires, indicating differences in the chemical composition of the rubber 
formulations used. Excluding superfluous chemical species from the emission factor allows a 
higher degree of accuracy for the different companies when estimating emissions for their 
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different tires. Individual chemicals which can be reasonably excluded need not be assumed 
to be present simply because the "average passenger tire" emitted the chemical. These 
individual chemicals can be excluded, but only through detailed knowledge of the 
formulations in use in combination with literature and available test data. 

Assessment Step I PTE Threshold 

2.1 

Compliance with Title V and other air permitting requirements can be simplified with a tiered 
approach. Manufacturers can perform a preliminary screening analysis and determine whether 
their operation may have the potential to be a major source. Actual emissions would be 
calculated using process-specific information and emission factors if Tier 1 or Tier 2 
screening indicates that the source has  the potential to be a major source. Those 
manufacturers which may be a major source can apply increasingly sophisticated and time- 
consuming assessments to achieve the greatest possible precision in estimating emissions. 

A Tier 1 assessment involves a review of maximum values for total VOCs (measured as total 
hydrocarbons by EPA Reference Method 25A), total HAPs, and paniculate matter (PM). 

Discussion of Tiered Emission Factor Approach 

Action 

100 tondyr (less in 
nonattainrnent areas) 

25 tondyr total HAPS 

I 1.1 ~ o t a l  voc emissions No further action if 
threshold is not exceeded, 
ix., if source is a minor 
source. 

No further action if 
threshold is not exceeded. 

I TSP I nonattainment areas) threshold is not exceeded. 1 100 tondyr (less in No further action if 

A Tier 2 assessment focuses on assessment of organic HAPs when the F'TE is more than 10 
tons/yr and less than 25 tons/year. It involves a review of mean and maximum values for 
each organic HAP. Data for each organic HAP (including detection limits for compounds not 
detected) are listed in tabular format for each process involved at the facility, and summarized 
for all rubber compounds/products. A total for all manufacturing operations is computed by 
the plant operator. The data are then sorted by chemical compounds, or species, in the order 
of decreasing emissions. 



Assessment Step 

1.1 HAPS, Maximum 
concentration values 

2.2 HAPS, Average 
concentration values 

PTE Threshold 

25 tondyr for total 
H A P S  

10 tondyr for 
individual HAPS 

25 tondyr for total 
HAPS 

10 tondyr for 
individual HAPS 

Action 

No further action if 
threshold is not exceeded, 
i.e., if source is a minor 
source. This is a 
conservative approach which 
provides maximum 
flexibility in plant 
operations. 

No further action if 
threshold is not exceeded. 
This is a less conservative 
approach which may require 
a detailed consideration of 
current and future rubber 
compounds used at the 
facility. 

A Tier 3 assessment is a detailed assessment performed for all major sources. A user at this 
point is very concerned about data accuracy and site specificity. The user will extract 
emissions data which relate specifically to the owner’s facility. 

The assessment is performed using tables for each process with the following information by 
chemical compound: total VOCs (as methane), total speciated organics, and total and 
individual HAPS. The mean, maximum, and standard deviation values are given for the 
different pollutant categories and individual chemical species. 

It is anticipated that perhaps only 90% of the speciated VOC emissions will be identified by 
name to the agency. Constituents observed at trace or de minimus concentrations will be 
grouped into a general HAPS category for regulatory reporting purposes. 

As the assessment proceeds, the plant operator is able to judge the significance of major 
HAPS in terms of both the concentration values and the prevalence of each chemical 
compound across the variety of rubber compounds used at the facility. 
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Figure 2-3. Tier 3 Assessment Strategy 

Assessment Step 

3.1 HAPs, Maximum 
concentration values 

3.2 HAPs, Average 
concentration values 

3.3 HAPs 

3.4 HAPs 

PTE Threshold 

25 tondyr for total 
HAPs 

10 tondyr for a 
single HAP; 

25 tondyr for total 
HAPs 

10 tondyr for a 
single HAP; 

10 tondyr for a 
single HAP' 

112(g) limits for 
major sources 

Action 

No further action if 
threshold is not exceeded, 
i.e., if source is a minor 
source. This is a 
conservative approach which 
provides maximum 
flexibility in plant 
operations. 

~ ~~~~ 

No further action if 
threshold is not exceeded. 
This is a less conservative 
approach which may require 
a detailed consideration of 
current and future rubber 
compounds used at the 
facility. 

Consider changing rubber 
compounds to avoid 
"problem" HAPs 

2.2 How To Use The Emission Factors 

1)  Identify the rubber compound used in your process. Compare your compound with 
the listed compounds in Table 1-1. Select the matching compound. Appendix B 
provides funher detail on compound recipes for comparison with your particular 
compound. 

Select the appropriate manufacturing process from the Table of Contents. Find the 
selected process emission factor table in Section 3. Choose the correct emission factor 
for your compound and process. 

Four categories of emission factors and a listing of individual HAP'S are available. 
Two categories of organic emission factors are presented: 

A) Total VOCs (Method 25A) 
B) Total Speciated Organics (GChIS) 

2) 

3) 
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Note that the Individual Organic HAPS listed in the Section 3 tables are taken from 
the Total Speciated Organics list. The decision on which of these factors you select 
will be determined by which method your state or local regulatory agency requires. 

Determine the actual rubber throughput for each rubber compound through each 
process. Multiply the emission factor (pounds pollutant emitted pounds rubber 
processed) by the process rubber throughput. The result is expressed in pounds 
emitted. 

4) 

Notes: a) Grinding process emission factors are based on the amount of 
rubber ground off and not the total process throughput weight, 
with the exception of retread buffing which is based on pounds 
of mad throughput. 

Tire curing emission factors are based on pounds of rubber 

is approximately 85% by weight rubber compounds. Each 
facility should determine this percentage for their own tires. 

Internal mixing emission factors (lb/lb rubber mixed) are based 
on the final quantity (lbs) of productive run rubber because of 
the varying number of non-productive runs for the different 
rubber formulations. Productive run throughput is typically the 
measure used by the industry for production data. The same 
basis is used here for determining emissions data. 

b) , 
compound and not on total tire weight. A typical passenger tire 

c) 
, 

5) Although the following calculation procedure is not anticipated to be used for products 
currently known to be produced in the industry, these emission factors can be used for 
material which are composites. Emission factors for materials which are composites 
consisting of multiple compounds can be approximated by determining an overall 
weighted average emission factor using the appropriate compound emission factors. 
The weighted average factor is then multiplied by the total throughput to determine the 
emission. 

Example: 

95 lbs Compound 1 - Emission Factor (lbs emitted per lb of rubber) = l.zE.O5 
275 lbs Compound 2 - Emission Factor (lbs emitted per lb of rubber) = 2.8E-05 
150 lbs Compound 3 - Emission Factor (lbs emitted per Ib of rubber) = 9.5E-W 

Overall Emission Factor: 

195 (l.2E-05) + 275 (2.8E-0s) + 150 (9.SE-")]/(95 + 275 + 150) = 

1 .03E-02/520 = 

1.97E.05 Ibs emitteub of rubber 
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Although a tire undergoing curing is a composite of many rubber compounds, the emission factors 
for tire curing have been developed separately and can be found in Section 3. 

6)  Process variables, including compound recipes, process time and temperatures, and 
processing methods may differ f?om the tested conditions in an actual manufacturing situation. 
Emission factors were developed using conservative assumptions to ensure that emissions are 
not understated. Although adjustments can be made to the published factors based on specific 
process knowledge and/or scientific test data, care should be exercised in making any upward or 
downward revision of the published factors. This should only be done if specific, defensible test 
or engineering data exists for the given process. 

7) General Information 

A) Emission factors were developed through the testing of twenty-six generic cgmpounds and I 
several rubber products. Testing was conducted on the most commonly used manufacturing 
processes. Appendix C “Interpolation Factors” provides a method to determine emission 
factors for a compound not listed in a process summary table. 

B) HAPS known to be present, but not detected in actual testing of a particular process, are 
assumed to be present at the detection level in all processes where not detected. The “<” 
notation in the table indicates that the compound was not observed in all measurements for a * 

given process or was below the detection limit. The method detection limit was therefore 
used as a conservative default value. 

It should be noted that, if a HAP was not found during any testing of the individual rubber 
product even though it was suspected to be present, or that HAP is not known to exist in 
the manufacture of that rubber product, then it is notiincluded in the reported data, even as a 
‘‘e’ value. 8 

C) Metals were expected to be detected in the particulate matter emitted during rubber mixing 
but were not expected to be a significant emission in any other process. To confirm this 
assumption, metals were anaylzed in the extruder emission, Metals emitted proved to be so 
small that they could be within the margin of error of the analytical procedure. Metal 
emissions were therefore considered to be insignificant in other processes and no additional 
testing was performed. 

, 

Due to the high reactivity and propensity of formaldehyde to become quickly bound up with 
other chemicals, formaldehyde was not expected to be a sigruficant emission in any process. . 
Compounds 1 and 7, judged to have the best potential for any formaldehyde emission, were 
tested for it during the platen press runs. Compound 1 emitted 1.88 x 10 lbAb rubber and 
compound 7 emitted 1.23 x 10 lbilb of rubber. These small emissions could well be within 
the margin of error of the analytical procedure. Formaldehyde emissions were therefore 
considered to be insignificant and no additional testing was conducted. 

E) Polycyclic organic matter (POW emissions are regulated in combusion processes only as 
clarified by Sally L. Shaver, EPA Director, Air Quality Strategies and Standards Division by 
a letter dated April 27, 1995 to RMAj POM emissions are therefore not an issue in the 
processes analyzed in this project. 

11 



SECTLON 3 

PROCESS EMISSION EMISSION FACTORS 

The following subsections present information for determining uncontrolled emissions from the 
the individual rubber manufacturing processes. These process examples are organized by the 
order in which they would typically appear in a typical manufacturing setting. This section is 
organized as follows: 

3.1 InternalMiXing 
3.2 WarmupMilling 
3.3 Extrusion 
3.4 Calendering 
3.5 Tire Press Curing 
3.6 
3.7 Platen Press Mold Curing 
3.8 Hot Air Oven Curing 
3.9 Grinding Operations 

Steam Heated Pressure Vessel (Autoclave) Curing 

3.9.1 Sidewall Grinding 
3.9.2 Carcass Buffing 
3.9.3 Retread Buffing 
3.9.4 V-belt Grinding 

A table of emission factors for each process or operation is presented at the end of this section. 

3.1 Mixing 

The emission factor includes the total uncontrolled emissions from an internal mixer and its drop 
mill or roller die ehruder. 

The mixing emission factor includes emissions from both non-productive and productive mixing. 
Table 3-1 presents the emission factors for uncontrolled mixing emissions. Emissions from non- 
productive mixing are approximately 90% of the total. 

Results of testing using a fabric filter (Torit Brand) resulted in the following collection 
efficiencies: 

voc - Zero reduction. 

Particulate (PM) - Collection efficiency of 99.2% observed. For other types of 
collectors refer to manufacturers specifications or actual test 
results. 

Metal Compounds - Assumed to be present as particulate matter. , 

12 



Example Calculations: 

e Uncontrolled emissions: (lbs of rubber processed) x (Emission Factor) 

Controlled emissions: 

Known: 

Find: 

(Uncontrolled emissions) x (1 - Control Efficiency) 

1,000,000 pounds of Compound 12 were mixed 

Uncontrolled and controlled PM emissions 

Uncontrolled PM: (1,000,000 Ibs rubber) x (1.83E.w l b d b  rubber ) = 183 Ibs PM 

Controlled PM: (183 lbs PM) x (1 - 0.992) = 1.5 Ibs PM 

3.2 Warmup Milling 

The emission factor includes the total uncontrolled emissions from a single warmup mill. I For 
example, this would be a mill used prior to a hot feed extruher or a calender. Where mdtiple 
mills are used, each mill should be calculated based on its throughput.. Table 3-2 presents the 
warmup mill emissions. 

Example Calculations: 

@ Uncontrolled emissions: (lbs of rubber processed) x (Emission Factor) 

Known: 

Find: Uncontrolled Total HAP emissions 

Uncontrolled Total HAPS: 

1,000,000 pounds of Compound 12 were milled 

(!,OOO,OOO lbs rubber) x (1.49E-O’ lbdlb rubber ) = 
0.149 Ibs Total HAPS 

3.3 Extrusion 

The emission factor includes the total uncontrolled emisisons from a cold feed extruder 
including the die head and the cooling conveyor. The testing was conducted using an air- 
cooled conveyor. This factor is applicable to bo& hot feed and cold feed extruders. Table 3- 
3 presents the extrusion process emission factors. 

13 



Example Calculations: 

Uncontrolled emissions: 

Known: 

Find: 

Uncontrolled Total HAPS: 

(lbs of rubber processed) x (Emission Factor) 

1.000,OOO pounds of Compound 6 were extruded 

Uncontrolled Total HAP emissions 

(1,000,000 lbs rubber) x (3.7IE-"' lbsflb rubber ) = 
37.1 lbs Total HAPs 

3.4 Calendering 

The emission factor includes the total uncontrolled emissions from a calender or calender line, 
excluding feed mills. Calendering includes rubber calendering as well as wire and fabric 
calenders. Table 3-4 fpresents the calendering process emission factors. 

Example Calculations: 

Uncontrolled emissions: 

Known: 

Find: 

Uncontrolled Total HAPs: 

(lbs of rubber processed) x (Emission Factor) 

1,000,000 pounds of Compound 12 were calendered 

Uncontrolled Total HAP emissions 

(1,000,000 lbs rubber) x (3.49-06 lbsflb rubber ) = 
3.49 lbs Total HAPs 

3.5 Tire Press Curing 

The emission factor includes the total uncontrolled emissions from a passenger tire press 
using actual green tires furnished by 9 different m.anufacturers. Three categories of passenger 
radial tires were tested which included original equipment, replacement and high performance. 

Emissions were collected during vulcanizing, press opening, and tire cool-down. Emission 
factors do not include mold release agents. Consideration must be given to both broduct type 
and formulations used when calculating emjssions. Table 3-5 presents the tire press emission 
factors. 

Emission factors are based on pounds of rubber compound and not the total tire weight. 
Typical passenger tires are 85% by weight rubber compounds. 

14 



Example Calculations: 

Uncontrolled emissions: (lbs of rubber processed) x (Emission Factor) 

Known: 

Find: 

Uncontrolled Total HAPs: 

1,000,000 lbs of rubber by weight of a finished Tire Type A 

Uncontrolled Emissions to Total HAP emissions 

(1,000,000 lbs rubber) x (8.78E-05 lbdlb rubber ) = 
87.8 lbs Total HAPS 

3.6 

The emission factor includes the total uncontrolled emissions from an autoclave. Testing was 
completed using direct contact with steam on unextruded compounds. The emission factor 
has  been corrected for non-contact steam cure and includes the organic emissions that would 
have been condensed out in the water phase (approximately 17%j. Emissions from mold 
releases were not included in the testing. 

Steam heated pressure vessels include but is not limited to autoclaves, pot heaters, pot kettles, 
and vulcanizers. Table 3-6 presents these emission factors. 

Steam Heated Pressure Vessel (Autoclave) Curing 

Example Calculations: 

Uncontrolled emissions: (lbs of rubber processed) x (Emission Factor) 

Known: 1,000,000 pounds of Compound 4 were cured in a steam heated 
pressure vessel 

Find: Uncontrolled Total HAP emissions 

Uncontrolled Total HAPs: (1,000,000 lbs rubber) x (2.8p-M lbdlb rubber ) = 
289 lbs Total HAPs 

3.7 Platen Press Mold Curing 

The emission factor includes the total uncontrolled emissions from a platen press and the 
cooldown cycle. This factor is applicable to injection molding and other types of 
compression molding., Emissions from mold releases were not included in the testing. Table 
3-7 presents the emission factors for the platen press curing operation. 

Example Calculations: 

Uncontrolled emissions: (lbs of rubber processed) x (Emission Factor) 

Known: 1,000,000 pounds of Compound 12 was cured 
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Find: Uncontrolled Total HAP emissions 

0 Uncontrolled Total HAPs: (1,000,000 lbs rubber) x (2.30E-O’ l b d b  rubber ) = 
2.300 lbs Total HAPs 

3.8 Hot Air Oven Curing 

The emission factor includes uncontrolled emissions from the oven and the leakage that may 
occur during curing. 

Example Calculations: 

Uncontrolled emissions: 

Known: 

Find: Uncontrolled Total HAP emissions 

Uncontrolled Total HAPs: 

(lbs of rubber cured) x (Emission Factor) 

1,000,000 pounds of extruded SBR was cured 

(1,000,000 lbs rubber) x (2.03Ed’ l b d b  rubber ) = 
2.030 lbs Total HAPS 

3.9 Grinding Operations 

Several types of grinding operations were evaluated and emission factors developed. These 
are sidewall grinding, carcass grinding, retread buffing, and V-belt grinding. All factors,, 
except retread buffing, are based on lbs emitted per lb of rubber removed or ground off. The 
retread buffing factor is based on lbs emitted per lb of rubber processed or buffed. The user 
should exercise caution in working up the total HAP emissions and ensure use of the proper 
units. Table 3-9 presents the emission factors for each grinding operation. 

3.9.1 White Sidewall Grinding 

The emission factor is the total uncontrolled emissions from a grinder producing white 
sidewall tires. The factor is based upon the pounds of emissions per pound of rubber ground 
off. 

Reductions from passing the emissions through a cyclone separator are: 

Example Calculations: 

Uncontrolled emissions: (lbs of rubber ground off) x (Emission Factor) 

0 
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Controlled emissions: (Uncontrolled emissions) x (1 - Control Efficiency) 

01 Known: 1,000,000 pounds of rubber ground from tires 

Find: Uncontrolled and Controlled PM emissions 7 
Uncontrolled PM: (1,000,000 lbs rubber) 

1,000,000 lbs of 

(1,000,000 lbs PM) x (1 - 0.992) = Controlled PM: 
8,000 Ibs of Controlled PM emissions 

3.9.2 Carcass Grinding 

The emission factor is the total uncontrolled emissions from a fine grinding module preparing 
used tires for retreading. Reductions from passing the emissions through a cyclone separator 
(Retread Equipment Compyy, Charlotte, NC) are: 

The factor is based on the pounds of emissions per pound of rubber ground off. 

Example Calculations: 

Uncontrolled emissions: (lbs of rubber ground off) x (Emission Factor) 

Controlled emissions: 

Known: 

Find: 

(Uncontrolled emissions) x (Control Efficiency) 

1,000,000 pounds of rubber ground off 

Uncontrolled and Controlled PM emissions 

Uncontrolled PM: (1,000,000 lbs rubber) 
545,000 lbs of 

Controlled PM: (545,000 lbs PM) x (1 - 0.998) = 
1.090 lbs of Controlled PM ‘emissions 

3.9.3 Retread Buffing 

The emission factor is the total uncontrolled emissions from four inline buffing wheels. 
Reductions from passing the emissions thru a cyclone separator and an American Air Filter 
Baghouse, Model; 12-84-1347 are: 

PM = 97.8% . 
y l s  
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Example Calculations: 

Uncontrolled emissions: ( (Emission Factor) 

Controlled emissions: ? ns) x (Control Efficiency) 

c Known: 

Find: 

Uncontrolled PM: 

1,000,000 pounds of rubber though the proce 
e 

Controlled PM: (9,480 lbs PM) x (1 - 0.978) = 
208.6 Ibs of Controlled PM emissions 

3.9.4 V-Belt Grinding 

The emission factor is the total uncontrolled emissions from a water-cooled grinder producing 
V-belts constructed with toluene-based manufacturing aids. 

Reductions from passing the emissions through control devices are: +p? o (Fisher Kloster XQ- 102-20) PM: Cyclone 
PM: Cyclone pius ESP - 99.97% J 
VOCs and HAPS were not reduced by the cyclone and ESP 

0 
The factor is based on pounds of emissions per pound of rubber ground off. 

Example Calculations: 

Uncontrolled emissions: 

Controlled emissions: 

Known: 

(lbs of rubber ground off) x'(Emission Factor) 

(Uncontrolled emissions) x (control efficiency) 

1,000,000 pounds of rubber through the process off 

Find: 

Uncontrolled PM: (1,000,000 lbs rubber) 

Uncontrolled and Controlled PM emissions 

1,000,000 lbs of 

(1,000,000 lbs PM) x (1 - 0.9997) = Controlled PM: 
300 lbs of Controlled PM emissions 
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>TAL VOCI 

>TAL SPECIATED ORGANICS 

>TAL ORGANIC HAPI 
dividuai HAPS: 

1 ,I .I-Trichlomelhane 

1.2-Dibrom03-chioroprOpane 
1.2.4.Tri~hio10ben~ene 

1.5Butadiana 

1.4Oichiombenzene 

24ulanone 

2-Melhylphanol 

2.4-Dinilrwhenol 

2+Dinitrotoluens 

2.4.5Ttich10mphen01 

2.4.8-Ttichiorophm0I 

3.3-DimemoryWnridine 

3,3-Dimelhylbsmidins 

?.'4-Melhylphenol 

GAminobiphenfl 

4-Methyl-Z-Pentanone 

4-Nibobiphenyl 

4-Ni1mphen01 

4.+-MeIh@nedianiline 

Aceloniltile 

Acetophenone 

Acrolein 

AcrVlonilrile 

Allyl Chloride 
Aniline 

Benzene 
Bemidine 

Ben+ Chloride 

Biphenyl 

Bromoform 
Carbon Dsunide 

Carbon Telrachloride 

Carbonyl Sunide 

Chlorobenzene 

Chloroform 

Cumsne 

Dibeozoturan 

Dimelhylphlhalale 
Di-n-b~phmaiale 

Epichlorohydrin 

Emylbsbenlene 

Hexachlorobenzene 

Hexa.chlmcbu(adiene 

Hexachio-kp$oWnmdiene 

Hexachloroethane 

HyUrcquinane 

ISDphoime 

Methylene Chloride 

bi5(2.Eihylhe~)phlhalate 

0 rn-Xylene + pxylene 

Table 3.2. WARMUP MILL EMISSION FACTOR SUMMARY 
(HAPS U S W  AlphabcUcSlly) 

CAS Number 

00071-55-6 

98-12-8 

120-82-1 

106-99-0 

1064.7 

00078-953 

9 5 4 - 7  
10567.9 

121 .1+2 

95-954 

88.06.2 

119-9M 

11 9-93-7 

108-394/106-44-5 

92-87-1 

00108-10-1 

92-933 

100.02-7 

ioi-77.9 

0172249.4 

98-86-2 

10702-8 

00107-151 

0010745-1 

62.553 

71-432 

92-87-5 

100.44-7 

92-524 

117-81-7 

00075-25-2 

00075-15-0 

00058.255 

46358-1 

00108-907 

00067-66-3 

9842-8 

13264-9 

131.11-3 

84-74-2 

00106-894 

loodl4 
l lS74-1 

8 7 6 8 3  

77474 

67-72-1 

12531-9 

76-59-1 

wO75-09.2 

108-38-31 (m-42-3 

91.20.3 
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Table 3-2. WARMUP MILL EMISSION FACTOR SUMMARY 

Max. Cmpd. 2 Cmpd. 3 Crnpd. 4 Cmpd. 12 Mean 

n-Hexane 
Nitrobenzene 

n-Nilrosodimelhylamine 

n-Nltroromorpholine 

o-Anisidine 

*Toluidine 

o-Xgsne 

Penlachloroniuobenzene 

Penlachlor~henol 

Phenol 

Propyiene Oride 

Styrene 

TelraChlorcelhene 

Toluene 

Trifluralin 

Ving Acemle 

Vinyl Chloride 

Std. Dev. 
CAS Number 

11054-3 7 16E-07' 1.21E-07 248E-07 294E-08 279E.07 7 16E.07 

98-95-3 

62-759 

59-89-2 

9044.0 
95-534 
95476  

82-68-8 

87665  

108-95-2 

00375569 

100.42.5 

00127-18-4 

108:883 

158249-8 

00108454 

00075-01-4 

2ME-07 

c 5.37E-09 < 

c 9.94E-09 c 

c 8.70E-09 < 

< 6.89E-09 c 

c 4.29E-W < 

3.46E-07 < 
< 2.17E-08 < 
< 121E-08 c 

4.55E-08 < 

c 2.95E-07 < 

1.55E-07 < 

8.39E-08 < 

3.28E-07 

c 128E-08 < 

Compounds 2.3, and 4 were conducted on Warmup Mill NO. 2. A single lest run was conducted on each CompOUnd 
Compound 12 was conducted on Warmup Mill NO. 1. Dam are averages of three lest runs. 

1.41E-06 I 
3.08E-08 

2.69E-08 

1.81E-08 

1.32E-08 

3.46E-07 

3.74E-08 

2.08E-08 

4.65E-08 

2.95E-07 

1.55E-07 

8.39E.08 

3.71 E47  

2.44E-08 

1.48E-07 

5.09E.09 

1.1ZE-08 

9.83E.W 

6.55E-09 

4.80E.W 

1.4OE-07 

1.35E-08 

7.52E.W 

1.8lE-08 

1.02E-07 

6.45E-08 

3.10E-08 

1.3OE-07 

8.76E.W 

5.11E-08 

5.1 1 E-08 
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Table 3-2A. WARMUP MILL EMISSION FACTOR SUMMARY 
(HAP8 L181ed In Dearrnding Order by Means) 

POIIYlml ca1eqorV 

)TAL VOCr 

)TAL SPECIATED ORGANICS 

>TAL ORGANIC HAPS 

divldual HAPS: 

isophorone 

4.Memyl-z-Pentanone 

Aniline 

Methylene Chloride 

Carbonyl Sullide 

2-Butanona 

nHexane 

Carbon Disullide 

bis(2-Elhylhe~)phlhalafe 

Toluene 

m-Xylene f pXVlene 

Naphlhalene 

Acrolein 

Allyl Chloride 

Acetonitrile 

Epichlorohydrin 

Propylene Oxide 

*xylene 

Acrylonirrile 

Acetophenone 

Di-n-butylphthalate 

Vinyl Acetale 

ChlorWenzene 

Carbon Tetrachloride 

Chiorofom 

Bromoform 

Vinyl Chloride 

TeuaChloloemene 

Elhylbsnzene 

Swene 
1.1 .l-Trichloroelhane 

Benzene 

Biphenyl 

2.4-Dinitrophenol 

?J4.MethylphSnoI 

Dimethylphthalate 

6NilrOphenOl 

PBnlachiDrOniliObenlene 

Phenol 

n-Nrrorcdimemylamine 

HexachlomCyCIwnladiene 

12-Dibrom~Schloropropane 
Trifluralin 

Hexachloroethane 

2.Memylphenol 

n.Nitrosomomholine 

Pentachlorophenol 

1.3-Butadlene 

CAS Number 

78-59-1 

001M)-IO-l 

62-53.3 

0007509-2 

46358.1 

00078-93-3 

110.563 

00075.15-0 

117-81-7 

16848.3 

108-38-Y106-42-3 

91-20.3 

10742-6 

00107-05-1 

01722-09-4 

W106-89-8 

0007556-9 

95-47.6 

00107-13-1 

9846-2 

84.74-2 

00106-05-4 

wioa90-7 

wO56.23-5 

w067-6&3 

W07525.2 

0007501-4 

04127-18-4 

10041-4 

10042-5 

00071.55-6 

71-432 

92.52.4 

105-67-9 

ioa39-4 / io5-~-5  

131-1 1-3 

100-02-7 

82-68-6 

108-95.2 

82-759 

77d7-4 

96-12-8 

1582-09-8 

67-72-1 

9548-7 

59-69.2 

87-66-5 

106-99-0 
87-68-3 

12331 -9 
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Pollulanl Caleaory 

Dibenzofuran 

2.4.6-Trichioro~hen~I 

Cmpd.2 

2.4.5~Trich1010phenoI 

,, OAnitidine 

~ 2.4-DinilrotoIuene 

~ Hexachlorobenzeene 

i, Nitrobenzene 

' 1.2.4-Trichloroben~ene 

I b n z y i  Chloride 

1; c-Toluidine 1 1.4-Dichl~obenzeene 

;: Cumene 

1, 
i 4-Nitrobiphenyl ' 4.C-Melhylenedianiline 

Benzidine 
4-Aminabiphenyl 

3.3-Dimelhylbenzidine 

3.3-Dimelho@enridine 

Cmpd.3 Crnpd.4 Cmpd.12 Mean Max. Sld. De". 

c 8.87E-09 

< 8.78E-09 

c 6.89E-09 

< 7.74E-09 

c 7.46E-09 

c 5.37E-09 

< 5.25E-09 

< 3.22E.09 

< 4.29E-09 

< 4.07E-09 

c 2.37E-09 

< 3.79E-09 

< 4.69E-09 

c 3.22E-09 

CAS Number 

132-64-9 

88.06-2 

95-95-4 

90-04-0 

121-14-2 

118-74-1 

98-95-3 
120-82.1 

10044-7 

95-534 

106467 

98-82-8 

119-90-4 

92-93-3 
101 -77.9 
92-87-5 

92-87-1 

119.957 

c 1.68E-08 c 5.83E-09 c 8.58E.11 < 7.88E-09 < 1.68E-08 

c 1.88E-08 c 5.73E-W < 8.26E-11 < 7.79E-09 c 1.66E-08 

c 1.81E.08 c 5.68E-09 c 5.59E.11 c 7.68E-09 c 1.81E-08 

< 1.47E-08 < 5.08E-09 < 6.55E.11 < 6.89E.09 c 1.47E-08 

c 1.29E-08 c 4.58E-09 c 5.71E-11 c 6.24E-09 c 1.29E-MI 

< 1.41E-08 c 4.38E.09 < 4.35E-11 c 5.97E.09 < 1.41E-08 

c 1.39E-08 c 4.33E.09 c 4.19E-11 c 5.89E-09 c 1.39E.08 

< 9.88E-09 < 3.04E.09 c 6.93E-09 5.77E-09 < 9.88E.09 

c 1.32E-38 < 4.04E-W c 3.41E-11 < 5.38E-09 < 1.32E.08 

c 1.26E-08 < 3.84E-03 c 3.40E-11 c 5.13E-09 c 126E08 

1.47E.08 1.44E-09 2.48E.11 c 4.63E-09 1.47E-08 

< 1.08E-08 c 3.29E-W c 7.37E-11 < 4.48E-09 c 1.08E-08 

c 8.08E-09 < 2.84E-09 c 4.32E.11 < 3.91E.09 c 8.08E-09 

c 9.13E-09 < 2.74E-09 < 5.31E-11 

c 8.56E.09 < 1.99E-09 c 3.19E-11 

c 4.34E-09 

6.OZE-09 

5.97E09 

6.55E.09 

5.27E-09 

4.65E-09 

5.09E-09 

5.04E-09 

2.84E-09 

4.80E-09 

4.59E-09 

5.85E-09 

3.90E.09 

2.92E-09 

3.3lE-09 

2.39E-09 

1.55E-09 

1.63E-09 

< 1.54E-09 c 7.77E-11 

Compounds 2.3. and4 were conducted on Warmup Mill NO. 2. A Single test run MS conducted on each Cornpound 
Compound 12 was Wnduned on Warmup Mill NO. 1. Data are averages of three lest tuns. 

< 4.49E.091 < l.35E.09 

30 

< 2.43E-11 



TABLE 53. EXTRUSION EMISSION FACTOR SUMMARY 
(HAPS Listed Alphabetically) 

CAS L - 

71-556 

9612.8 

12c42.1 

w1wm 
10646.7 

78-93-3 

532-27d 

1335-88.2 

512-65 

121.14.2 

95854 

88.06-2 

119904 

119937 

108.39d11064-5 

92.67-1 

10910.1 

92-93-3 

1W.02.7 

107.n.8 

75.058 

88-86-2 

107-02-8 

107.131 

107-351 

62.53.3 

wO71-43-2 

92-87-5 

102-44-7 

92-Yd 

117-81.7 

75-252 

75150 

5 6 2 3 5  

463-58.1 

108.907 

6766.3 

7447.3 

98-82.6 

13264.9 

131.11-13 

84.74.2 

106.898 

W l W d I d  

118.74-1 

87-3 

77d7d 

67-72.1 

123.31-9 

Cmw.#4 I Cmw.u6 I Cmpdm I Crnm.n2 I STATlSnCS 
I I I Mean I M u .  I S1dD.v. 

< 6.47E.08 < 

< 2.38E-07 < 

< 2.51E.08 < 

8.92E.08 

< 120E-38 < 

1.34E-37 

124E-38 < 

< 129E-08 < 

< 1.48E-07 

< 3.65E-08 d 

< 4.37E.08 < 

4.15E-08 < 

< 5.49E-08 < 

< 2.33E.08 < 

< 2.24E.08 < 

< 1.76E.08 < 

5.54E.06 

< 3.61E-08 < 

< l . l lE.07< 

< 4.81E.08 < 

< 2.38E-07 < 

2.WE-08 

3.3E-07 < 

< 2.38E-07 < 

< 2.38E-07 < 

4.66E-37 

< 4.46E.08 

< 2.73E.08 < 

< 2.38E-07 e 

4.61E-W 

9.28E.08 

< 1.19E-37 < 

1.09E-07 < 

< 1.19E-37e 

1.23E-37 < 

< l . l S E - 3 7 ~  

< 1.18E-07 < 

< 7.ffiE.08 

6.35E-W 

< 5.50E-W 

< 1.16E.08 

8.19E-08 

< 2.38E-07 < 

< 3.30E-08 

< 3.43E.08 < 

< 422E.08 < 

9.31E.08 c 

2.WE-37 < 

6.79E-W < 

5.OSE.07 < 

5.96E.W c 

1.17E-37 

3.54E-W 

3.28E-09 < 

3.30E-08 < 

8.85E-W 

9.62E-W < 

9.78E-W ' 
3.WE.08 

825E-W < 

8.65E09 < 

422E.W < 

2.6sE.06 

8.26E.W G 

2.WE.08 

1.83E.08 < 

3.19E-37 < 

3.04646 

3.10E-07 < 

2.WE-07 < 

2.WE-37 

1.87E-37 < 

2.WE-37 

9.87E.W < 

1.83E-07 < 

1.42E.08 

1.WE-37 

1.WE-07 < 

2.6sE-07 

1.WE-37 < 

2.46E-37 < 

1.WE-37 

l.mE-07 < 

6.UE-08 < 

l.llE-07 

2.81E-W < 

3.83E-W < 

1.96E-07 

1.93E-37 < 

8.lOE.08 

9.35E-W < 

1.ME08 

1.fflE.08 < 

1.22Eb8 < 

9.51E-09 < 

1.fflE-37 

1.6sE-07 < 

1.6sE.08 

6.01E.08 < 

1.38E.08 

1.18E-07 

5.55E-W 

8.43E-09 

8.51E.08 

2.42E.08 < 

2.82E.08 r 

2.72E.08 < 

4.89E.08 < 

1.74E.08 < 

1.87E.08 

1.18E.08 < 

2.85E-07 

2.81E.08 < 

722E.08 < 

3.55E.08 < 

1.66E-37 < 

6.1aE.06 

1.75E07 < 

1.66E-37 < 

420E-37 < 

8.72E.W 

7.51E.08 

2.fflE.08 

1.66E-37 < 

3.27E-W 

6.70E-38 

8.02E-08 < 

S.WE.08 

9.a2E.08 < 

1.11E-37 < 

S.mE.08 < 

8.77E.08 < 

6.11E.08 

1.46E.06 

52E-09 

6.YIE-W < 

3.55E-37 < 

1.66E-07 < 

3.WE.08 < 

2.37E-08 < 

7.17E.08 r 

3.fflE.08 

2.87E-38 < 

2.58E.08 < 

8.TlE-08 < 

1.B4E-37 < 

1.43E.08 < 

163E-37 

8.38E-W < 

1.15E-37 

629E-W > 
5.93E-W c 

8.57E-38 < 

2.05144 

2.UE.08 < 

2.36E.08 < 

4.34E.08 < 

159E-08 < 

1.3ZE-08 c 

1.OlE-08 

252E.06 

2.12E.08 

8.87E-38 < 

327E.08 < 

2.14E-37 < 

2.81E.06 

2.46E-07 < 

1.84E-07 < 

2.48E-07 c 

221E-07 

128E-07 

1.88E.08 

1.WE-07 

6.62E-W 

1.02E-37 

9.38E.08 < 

1.4E-07 < 

9.38E.08 < 

1.UE-37 < 

9.38E.08 < 

9.3SE.08 < 

9.YE.08 

4.WE-07 

4.WE-W < 

6.55E-W r 

1.79E-37 

1.80E-37 < 

125E-37 < 

1.WE.08 < 

3.47E.08 

2.59E.08 

2.45E-38 < 

2.32E-08 < 

1.fflE-97 

2.38E-37 

2.51E.08 

5.OSE-97 

1.38E.08 

1.34E-37 

124E.08 

129E.08 

1.48E-07 

3.65E.08 

4.37E.08 

4.15E.08 

5.49E-08 

2.34E.08 

224E-36 

1.76E-38 

5.54E.06 

3.81E.08 

1.11E-07 

4.81E.08 

3.19E-37 

8.18E.06 

3.33E-07 

2.38E-07 

420E-07 

4.66E-37 

2.69E07 

2.73E.08 

2.38E-07 

1.42E.08 

1.48E-37 

1.19E-97 

2.m-97 

1.19E-37 

2.46E-97 

1.19E-37 

1.19E-37 

1.mE-97 

1.48E46 

5.5oE-W 

1.16E44 

3.65E-07 

2.38E-07 

3.57E-37 

3.43E.08 

7.17E.08 

4.71E.08 I 

4.14E.08 

4.OSE.08 
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TABLE 3-3. EXTRUSION EMISSION FACTOR SUMMARY 
(HAPS Llsted Alphabetically) 

CAS * 
78-59.1 

7949-2 

108-38-300106d2. 

91.203 

11054.3 

98-953 

62.758 

5948-2 

w-0 

95.53.4 

w095-474 

82w 

8766-5 

108952 

7556-9 

W1oM2.5 

127-18d 

wioam.3 
1582494 

10805-4 

7541-4 

< 

< 

< 

< 

< 

< 

' 
< 

< 

< 

< 

205E-08 < 

1.60E.06 

7 6SE-08 

6 %E08 

1.02E-07 

220E-08 

8.72E-08 < 

3.77E-08 < 

3.34E-08 < 

1.94E-08 

4.14E-08 

1.OSE.07 < 

8.37E.08 < 

120E.07 

2.36E-07 < 

1.07E-08 

1.07E-07 < 

1.16E.07 

6.39E-08 < 

1.18E-07 < 

1.19E-07 < 

I 

2.45E-07 

1.00E-08 

1.WE.07 

1.32E-05 

3.32E-07 

1.77E-07 

3.94E-07 

6.81E.09 < 

1.79E-08 < 

9.86E09 

1.04E.08 < 

1.18E-07 < 

Z.YIE.07 

2.72E-08 < 

1.89E-08 < 

1.42E.07 

1.85E.06 < 

725E.07 < 

9.47E.08 < 

926E.06 < 

1.45E.08 

1.WE-07 < 

1.WE-07 < 

22SE-24 

9.92E-W 

7.99E.09 

2.44E.06 

1.53E-07 

7.81E.07 

8.38E.07 

1.UE-08 

5.65E.08 

2.YE-08 < 

2.30E-08 < 

126E.08 < 

7.55E-08 

7.17E-08 < 

517E08 

1.73E.07 

2.36E.07 

2.38E-08 < 

7.36E-08 c 

S.OZE.08 

4.18E-08 

1.05E-07 

8.07E-08 

7.81E-08 

151E-08 

1.02E.07 

6.35E-08 < 

8.18E.08 < 

6.WE-08 < 

6.CdE.06 

2.45E.06 

8.14E-W 

2.SE-08 < 

1.43E-08 < 

1.17E.06 

6.WE.09 < 

4.77E-07 

4.1OE-08 < 

3.85E.08 < 

1.17E.08 

5.04E.07 

3.93E.08 < 

2.CQE47 < 

7.09E-08 < 

fe5E-08 < 

6.60E-30 < 

6.34E.08 < 

2.54E-07 

1.04E-30 

4.93E47 

Z.SSE.08 
4.32E.06 

1.55E-07 

2.71EQ7 

9.46EQ7 

1.30E.06 

4.56E-08 < 

2.18E-08 < 

1.SSE-08 < 

3.66E-08 < 

2.13E-07 

6.13E-24 

4.89E-08 

1.12E-07 

7.08E-07 

2.WE-07 

120E-07 

2.38E.06 

3.49E-08 < 

9.71E-08 

9.08E-08 

1.mE-07 

l.SE-08 

2.16E-07 

8.35E.08 

1.32E-05 

3.32E-07 

7.81E-07 

2.45E.06 

220E-08 

8.72E-08 

3.77E.08 

3.34E-08 

1.18E-07 

4.77E.07 

l.OSE-07 

8.37E-08 

1.73E.07 

1.E5E.06 

725E-07 

2.OZE-07 

926E.06 

6.39E.08 

l.lSE-07 

l.lSE-07 

2.YE-07 

1.00E-08 

4.93E-07 

2.36E-30 

5.18E.06 

1.OBE.07 

2.88E-07 

9.07E.07 

6.09E-W 

2.94E.08 

I.OBE.08 

9.34E.09 

4.YIE-08 

l.73E.07 

3.OlE-08 

2.37E-08 

6.07E-30 

6.70E.07 

3.U3E-07 

4.91E-08 

3.97E.06 
1.97E-08 

1.95E-08 

2.09E-08 

1.02E-07 

3.71E.09 

1.66E-07 , 1 
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TABLE 3-3A EXTRUSION EMISSION FACTOR SUMMARY 
(HAPS Listed in Descending Order by Means) 

0 
CAS i 

79.09.2 

9885-2 

10810.1 

0010888.3 

11DY-3 

75569 

9882-8 

91-20.3 

107-05-1 

107428 

62.534 

75.054 

ow95478 

W10042-5 

107-13-1 

8612-8 

WlC€-9po 

1CC-44-7 

10689-8 

-74.2 

1083e-yoo1ow2. 

75150 

463.58-1 

wO71-U-2 

M1oM1d 

127.1- 

7893-3 

i o e - 9 ~  

117-81-7 

108.054 

74.87.3 

67-3 

75252 

108907 

56255 

7 M 1 d  

71.5% 

512-85 

10302-7 

=€&e 
8786-5 

62-75-9 

119.90.4 

95-534 

1rnU3.8 

8768.3 

107.77-9 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

8.35E-06 

1.50E-05 < 

4.WE-07 

1.32E-05 < 

2.38E-05 

137E-05 < 

1.60E06 

2.WE-08 

5.54E-W 

1.16E-07 

1.02E-07 

2.WE-07 < 

8.35EQ9 

8.66E.08 

2.WE-07 < 

3.33E-07 < 

4.66847 

2.38E-07 < 

4.14E-08 

1.07E-08 

2.38E-07 < 

2.38E-07 < 

8.SZE-08 

2.38E-07 < 

2.38147 < 

8.19E-08 

7.65E.08 

1.BE-07 < 

1.33E-07 < 

4.46E-08 

3.ME-08 

1.07E07 < 

1.YE-07 

120E-07 

928E-08 

1.19E-07 < 

7.06E.08 

1.19E-07 < 

1.19E-07 < 

1.1DE-07 < 

1.19E-07 < 

1.19E-07 

8.47E-08 < 

1.48E-07 < 

l.llE-07 < 

1.05E-07 < 

8.37E-08 < 

0.72E-08 < 

5.49E-08 < 

1.84E.08 < 

8.WE-08 < 

4.PE.08 r 

1.76E-05 

5.87E.05 < 

1.05E-07 

3.70E-05 < 

128E.M 

3.71E-05 < 

1.32E-05 

3.ME-M 

2.66E-M 

926E06 < 

3.94E-07 

1.65E-S < 

1.1 1 E47 

l.nE-07 

2.WE-07 < 

3.10E-07 < 

1.87E-07 < 

3.19E-07 < 

2.58E-07 

725E-07 < 

2.ME-07 < 

z.m~-07 < 

5.06E-07 < 

1.83E-07 ,< 

1.83E-07 < 

(.WE07 

3.32E-07 

2.66E-07 

2.48E-07 < 

2.WE-07 

8.lOE-08 

9.47E.08 < 

1.17E-07 

1.42E-07 

1.ME-07 

I.ME-07 < 

8.64E.08 < 

1.wE-07 < 

i.m~o7 < 

1.ME-07 

1.ME-07 < 

1.ME47 < 

9.31E-08 c 

3pE-00 < 

2.80E-08 < 

2.72E.08 < 

1.89E-08 < 

1.79E-08 < 

3.ME-08 < 

1.18E-07 < 

1.45E-08 

1.ME-08 

1.73E-05 

z . n ~ - 0 5  < 

1.95E07 

1.89E-05 < 

5.75E-36 

1.QlE.05 < 

2.UE06 < 

0.18140 

2.05E-07 

D.ME.08 < 

0.38E-07 

2.WE-07 < 

1.48E.08 

7.01E47 

420E-07 < 

1.75E-07 < 

8.72E-09 

1.66E-07 < 

7.55E-08 

2.38E.08 < 

1.66E-07 

1.66E-07 

6.OlE-08 < 

1.66E-07 < 

1.66107 

3.85E47 < 

13E-07 

9.60E-08 

1.11E-07 < 

7.51E-08 

3.03E-08 < 

7.30E-08 < 

1.10E-07 

1.73E-07 

6.70E-08 

1.05E-07 < 

6.11E-08 

0.nE-08 

9.mE-08 < 

9.ME-08 < 

Q.ME-08 < 

8.07E-08 < 

1.08E-07 < 

9.51E.09 < 

722E.08 < 

7.17E.08 < 

5.47E-08 

5.65E-08 < 

4.69E.08 < 

126E-08 

4.18E.08 < 

7.17E-08 < 

124E-95 

1.25Ed5 < 

7.57E-07 

9.14E.M e 

2.66E-95 

D.WE-36 

0.18E.08 < 

1.61E-08 

1.81E06 

7.091-08 

2.45E-36 

5.ME47 

3.59E-08 

8.ME-08 

1.32E-07 

1.66EDI < 

2.21147 < 

1.32E-07 

4.77E-07 

3.63E-08 < 

1.32E-07 e 

1.32E-07 < 

7.83E-08 < 

L Y E 4 7  

1.32E-07 

7.49E-08 

8.OOE.08 < 

1.16E-07 < 

8.77E-08 < 

1YE-07 < 

3.57E-07 < 

2.02E-07 < 

9nE.08 

1.17E-08 

1.48E-07 

8.60E-08 < 

1.WE-07 < 

6.88E.08 

8.BOE.08 < 

6.BOE-08 < 

6.M-08 < 

6.34E.08 < 

8.56E.08 < 

8.81E.08 < 

6.39E.08 < 

4.lW.08 

3.85E.08 < 

206E-08 

4.19E-08 < 

8.03E-95 < 

1.95E.08 < 

1.46E-08 

1.38E-05 

2.05E-05 < 

3.80E-07 

1.96E-05 

1.UE-05 

2ME-05 < 

4.32806 

2.01E06 

2.YE06 

2.WE06 

9.46E-07 

7.08E-07 < 

4.BE-07 

2.71E-07 

2.48E-07 < 

2.46E-07 < 

221E-07 

2.14E-07 < 

2.13E-07 

2.ME-07 

I.UE-07 c 

1.84E-07 < 

1.83E-07 

1.BOE-07 < 

1.BOE-07 

1.79E-07 

1.55E-07 

1.47E-07 < 

1.UE-07 < 

128E-07 

125E-07 < 

120E-07 

1.15E-07 

1.12E-07 

1.ME-07 

9.74E-08 

9.YE-08 

9.39E06 

9.38E-08 < 

9.38E-W < 

9.38E-08 < 

S.OBE-08 

B.TIE.08 < 

0.57E-X < 

6.87E.08 

6.13E.08 

4.89E-08 

4.56E-08 < 

4.YE-W 

3.WE-W < 

3.49E.08 < 

3.47E-08 

1.76E-05 

5.87E-05 

7.57E-07 

3.70E-05 

2.66E-05 

3.71E-05 

1.32E-95 

8.18E-W 

5 Y E 0 6  

926E06 

2.45E06 

1dSE06 

1.48E06 

7.81E-07 

420E-07 

3.33E-07 

4.661-07 

3.19147 

4.77E-07 

725E-07 

2.38E-07 

2.38E-07 

5.06E-07 

2.38E07 

2.38E-07 

3.65E-07 

3.32E-07 

2.66E-07 

2.46E-07 

2.69E-07 

3.57E-07 

2.02E-07 

1.YE-07 

1.73E-07 

1.48E-07 

1.19E-07 

1.E3E-07 

1.19E-07 

1.19E-07 

1.19E-07 

1.19E-07 

1.1QE-07 

l.nnE-07 

1.48E-07 

1.11E-07 

1.05E-97 

0.37E-08 

8.72E.08 

5.4DE.08 
1.18E-07 

6.3DE.08 

7.17E.08 

3.82E-36 

1.81E-05 

2.55E-07 

1.07E-05 

1.1OE-95 

1.ME-95 

5.18E06 

3.33666 

1.93E-m 
3.97E-36 

9.07E-07 

6.m~-07 

621E-97 

2.S9E-07 

1.07E-07 

7.81E.08 

1.63E-07 

7.17E-08 

1.73E-07 

3.tOE47 

3.65E.08 
3.S5E.08 

1.87E-07 

3.84E.08 

3.84E-08 

1.17E-07 

l.oBE-07 

6.82E.08 

6.08E.08 

8.61E-08 

1.35E-07 

4.91E-08 

1.48E.08 

6.07E.08 

2.63E.08 

1.95E.08 

5.06E.08 

1.WE.08 

19ZE.08 

1.82E-08 

19ZE.08 

2.BE.08 

4PE.08 

2.WE.08 

3.01E.09 

2.37E.08 

2.84E.08 

Q.ME-33 

4.sBE.08 

lSE.08 

2.46E.08 



TABLE 53A. EXTRUSION EMISSION FACTOR SUMMARY 
(HAPS Listed In Oescendlng Order by Means) 

CAS 8 

76-591 
7747-4 
67.72-1 

95.954 

8806-2 
123-31-9 

54892 

92-93-3 

121.14-2 

11974-1 
9004-9 

92-37.5 

1 1 9 9 5 7  
12c-82.1 

108-34u106-M-5 

9 ~ 5 . 3  

9267-1 
106d€-7 
92-52-4 

131-11-13 

532-274 

1335.88.2 

132-5 

< 4.71E.08 < 1.OBE.08 < 

< 4.14E.08 < 122E.08 < 

< 4.37E.08 < 9.62E.W e 

< 4.15E.08 < 9.79E.W 
< 4.06E.08 < 9.51E.W 

< 3.nE-38 < 9.86E.W 
3.61E-38 < 926E.W < 

< 3.65E.08 8.85E.W < 

< 3.43E.08 < 9.35E.W < 

< 3.34E.08 < 1.ME.08 e 

< 2.73E.08 < 9.87E.W < 

< 2.34E.08 < 825E.W < 

2.51E-06 < 6.79E.W 
< 224E.08 < 8.65E.W < 

220E-36 < 6.61E.W < 

1.76E-38 < 4 2 E . W  < 

4.61E-39 1.42E.08 
< 1.16E-38 3.83E.W < 

< 1.24E-96 < 3.54E.W < 

< 1.29E-06 < 326E.W < 

< 5.50E-09 2.81E.W < 

2.45E-07 225E.08 
1.90E-38 9.92E.W 
1.09E-07 724E-08 

3.CUE.08 < 

2.87E.08 c 

2.82E.08 c 

2.72E.08 < 

2.58E-08 < 

2.54E.08 < 

2.61E.08 < 

2.42E.08 
2.37E.08 < 

2.3oE-m < 

2.CUE-m < 

1.74E-m < 

1.ffiE.08 < 

1.87E.08 

1.YE.08 
1.18E.08 < 

1.36E-08 
327E-09 
6.58E-09 < 

5.55E-09 

6.43E-09 
52ZE-09 

7.81E.08 
1.51E.08 
1.02E-97 

1.5OE-08 e 

1.56E.08 < 

1.58E-08 < 

1.57E.08 < 

1.69E.08 < 

1.43E.08 
1.35E-38 < 

126E-m < 

123E.08 < 

1.17E-m < 

1.71E.08 < 

1.45E.08 < 

8.57E.00 < 

2.87E-09 < 

8.14E.00 < 

6.53E-09 < 

1.97E.00 < 

4.42E-09 < 

4.15E-09 < 

3.70E-09 < 

1.07E.W < 

2.58E-09 < 

2.54E-97 
1.ME.08 
4.93E-97 

2.59E.08 
2.45E.08 < 

2.44E.08 d 

2.36E.08 < 

2.32E-08 < 

2.18E.08 
2.12E.08 < 

2.05E-08 < 

1.09E.08 < 

1 X 4 n  < 

1.88E.08 

1.59E.08 
1.43E-m < 

1.3ZE.08 < 

1.30E-33 
1.01E.08 < 

8.SE-09 < 

6.62E.08 
6.55E.W < 

629E-09 < 

5.93E-09 < 

4.03E.W < 

1.50E-97 

1.3M.08 

2.16E-97 

4.71E-08 
4.14E-08 
4.37E.08 

4.1K.08 

4.06E.08 
3.TtE-m 
3.61E.08 
3.65E.08 
3.13E.08 
3341.08 
2.73E.08 
2.34E-08 
2.51E-08 
224E.08 
220E-08 
1.76E.08 
1.36E-38 

1.42E.08 
1.16E.08 
124E.08 
129E.08 
5.50E.W 

2.54E-07 
1.90E.08 
4.93E-97 

1.43E-m 
1.16E.08 

1.30E.08 

121E.08 
1.16E-08 

1.OBEQ8 

l.WE.08 
1.OBEQ8 
9.90E49 
9.3E.00 
6.3M-09 

5.45E.W 
725E.W 
7.74E.W 
6.09E.W 
5.17E.W 

4.By.W 

4.4E.W 
3.12E.W 
3.60E.W 
4.47E.W 
1.34E.W 

1.02E-37 
3.71E.W 
1.66E-D 
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TABLE 3-4. CALENDERING EMISSION FACTOR SUMMARY 
(HAPS Lined Alphabetically) 

Cmpd. 2 1 Cmpd. 12 J 
lbnb rubber lbnb rubber 

Mean Max. Sld. Dev. 

Ibllb rubber lbnb rubber lbnb rubber 

I, 
' 3/4-Melhylphenol - ii 4-Aminobiphenyl 

FOTAL vocs  

TOTAL HAPS 

rOTAL SPECIATED ORGANICS 

llndividual HAPS: 

I/ 4-Methyl-2-penlanone 

4-Nitrobiphenyl 

j 4,4'-Melhylenedianiline 
I; 

I. ' Acetophenone 

1 Acrolein j Acryionarile 

~ Allyl Chloride 

Aniline 

Benzene 

Benzidine 

Benzyl Chloride 

Acetonitrile 

// bis(2-Emylhexyl)phlhalate 

/i Bromoform 

Carbon Disunide 

Carbon Tetrachloride 
I 

5.31E-05 

7.34E-05 

1.34E-05 

5.27E-08 

1.56E-07 

1.22E-07 

2.62E-09 

1.10E-08 

5.54E-08 

2.61E-07 

1.91 E-09 

1.01E-08 

3.19E-09 

3.41E-09 

3.60E-09 

6.00E-09 

2.18E-09 

1.76E-09 

1 ME-09 

6.42E-07 

3.19E-09 

5.10E.09 

3.77E-09 

1.56E-07 

4.94E-07 

1.29E-07 

1.56E-07 

1.56E-07 

9.44E-08 

4.54E-08 

1.96E-09 

1.56E-07 

1.78E-08 

7.34E-07 

7.82E-08 

2.41E-06 

7.82E-08 

9.58E-08 

7.82E-08 

7.82E-08 

~ CarbonylSulfide 

Chlorobenzene 

I Chloroform 

c 

< 

c 

< 

< 

< 

< 

< 

< 

c 

< 

c 

c 

c 

< 

< 

< 

< 

< 

c 

c 

c 

c 

< 

c 

< 

< 

< 

< 

Chloromethane 

4.67E-06 

4.49E-06 

3.49E-X 

2.12E-08 

4.24E-08 

2.12E-08 

3.47E-11 

1.19E-10 

2.12E-08 

4.24E-08 

1.86E-10 

1.87E-10 

4.%E-11 

4.19E.11 

4.32E-11 

3.54E-11 

1.15E.11 

1.26E-10 

1.27E-09 

2.12E-08 

2.86E-11 

1.40E-10 

2.44E-11 

4.24E-08 

1.17E-09 

4.24E-08 

4.24E-08 

4.24E-08 

9.64E-09 

1.33E-09 

1.27E-11 

4.24E-08 

8.88E-10 

9.35E-10 

2.12E-08 

2.61 E-06 

2.12E-08 

4.19E.08 

2.12E-08 

2.12E-08 

CAS 

Number 

< 

< 

c 

< 

< 

< 

c 

< 

c 

c 

< 

< 

< 

c 

< 

c 

c 

< 

< 

< 

c 

c 

c 

< 

< 

< 

< 

c 

< 

c 

< 

< 

< 

71 -55-6 

00096-12-8 

107-06-2 

120-82-1 

106.940 

106-46-7 

78-93-3 

9548.7 

51-28-5 

121 -1 4-2 

95-95-4 

88-06-2 

1 19-90-4 

1 19-93-7 

108-394/1064 

92-67-1 

108-10-1 

92-93-3 

100-02-7 

101-n-9 

01722-09-4 

98-86-2 

107-02-6 

00107-13-1 

001 07-05-1 

62-53-3 

7143-2 

92-87-5 

0010044-7 ' 

92-524 

117-81-7 

00075-25-2 

75-15-0 

00056-23-5 

463-58-1 

001 08-90-7 

00067-66-3 

74-87-3 

2.89E-05 

3.89E05 

8.43E-X 

3.70E-08 

9.94E-08 

7.18E-08 

1.33E-09 

5.56E-09 

3.83E-08 

1.52E-07 

1.05E-09 

5.16E-09 

1.62E-09 

1.73E-09 

1.82E-09 

3.02E-09 

1.09E-09 

9.41E-10 

1.61E-09 

3.31E-07 

1.61E-09 

2.62E-09 

1.90E-09 

9.94E-08 

2.48E-07 

8.56E-08 

9.94E.08 

9.94E-08 

5.20E-08 

2.34E-08 

9.ffiE-10 

9.94E-08 

9.33E-09 

3.68E-07 

4.97E-08 

2.51E-06 

4.97E-08 

6.88E-08 

4.97E-08 

4.97E-081 

< 

< 

< 

< 

< 

c 

c 

< 

< 

c 

< 

< 

< 

< 

< 

c 

< 

c 

c 

< 

c 

< 

c 

< 

< 

c 

c 

< 

< 

< 

c 

c 

c 

< 

c 

< 

< 

c 

< 

< 

c 

< 

< 

< 

< 

< 

< 

< 

c 

< 

< 

< 

c 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

5.31 E05 

7.34E-05 

1.34E-05 

5.27E-08 

1 SE-07 

1 ZE-07 

2.62E-09 

1.10E-08 

SHE-08 

2.61 E-07' 

1.91 E-09 

1.01 E-08 

3.19E-09 

3.41E-09 

3.60E-09 

6.00E-09 

2.18E-09 

1.76E-09 

1.94E-09 

6.42E-07 

3.19E-09 

5.10E-09 

3 . n ~ - o 9  

1.56E-07 

4.94E-07 

1.29E-07 

1.56E-07 

1 S6E-07 

9.44E-08 

4.54E-08 

1 .%E09 

1 S6E-07 

1.78E-08 

7.34E-07 

7.82E-08 

2.61E-06 

7.82E-08 

9.58E-08 

7.82E-08 

7.82E-08 

2.42E-05 

3.45E-05 

4.94E-X 

1.58E-08 

5.70E-08 

5.06E-08 

1.30E-09 

5.44E-09 

1.71 E-08 

1 .NE47 

8.61 E-1 0 

4.97E-09 

1.57E-09 

1 .WE09 

1.78E-09 

2.98E-09 

1 .O8E-09 

8.1 SE-10 

3.39E-10 

3.10E-07 

1.58E-09 

2.48E-09 

1.87E-09 

5.70E-08 

2.46E-07 

4.32E-08 

5.70E.08 

5.70E-08 

4.24EMI 

2.ZOE-08 

9.72E-10 

5.70E.08 

8.45E-09 

3.67E-07 

2.ffiE-08 

1.02E-07 

2.85E-08 

2.69E-08 

2.85E-08 

2.85E-08 

2.18E-081 c 2.12E-081/ c 2.15E-081 2.18E-081 3.13E-101 
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TABLE 3-4. CALENDERING EMISSION FACTOR SUMMARY 
(HAPS Listed Alphabetically) 

Pollutant Cateqory 

Cumene 

Dibenzofuran 

Di-n-butylphthalate 

Epichlorohydrin 

Ethylbsnzene 

Hexachlorobenzene 

Hexachiorobutadiene 

Hexachlomcyclopentadiene 

Hexachlorcethane 

Hydroquinone 

lsophorone 

Methylene Chloride 

m-Xylene + pxylene 

Naphthalene 

n-Hexane 

Nitrobenzene 

n-NitroSOdimethylamine 

n-Nitrosomorpholine 

PAniSidine 

0-Toluidine 

wxyiene 

Penlachioronitrobenzene 

Penlachlorophenol 

Phenol 

Propylene Oxide 

Styrene 

Tetrachloroelhene 

Toluene 

Trifluralin 

Vinyl Acetate 

Vinyl Chloride 

CAS 

Number 

98-82-8 

132-64-9 

84-74-2 

00106-89-8 

100-41-4 

1 18-74-1 

rn8768.3 

77474 

67-72-1 

123-31.9 

78-59-1 

75-09-2 

108-38-31 06-42-3 

91 -20-3 

110-54-3 

98-95-3 

62-75-9 

59.89-2 

90-04-0 
95-53-4 

95-47-6 

8268-8 

87-86-5 

108-95-2 

00075-56-9 

100-42-5 

W127-18-4 

108-88-3 

1582-09-8 

WlOEo5-4 

W75-014 

Max. Std. Dev. 

lbnb rubber lWlb Nbber 

< 

< 

< 

< 

< 

< 

< 

< 

< 

c 

< 

< 

< 

< 

< 

< 

c 

< 

< 

< 

6.31 E-08 ' 
9.38E-10 c 

0.00E+00 

1.56E-07 c 

1.57E-07 

2.78E-09 c 

1.56E-07 c 

5.80E-09 < 

3.48E-09 c 

3.95E.48 c 

1.3oE-07 c 

7.96E-08 < 

2.86E-07 

1.21 E-07 

5.59E-07 

2.38E-09 < 

7.41E-09 < 

6.51E-09 < 

5.78E-09 < 

3.22E-09 < 

2.84E-07 

2.03E-08 < 

3.51E-09 < 

1.49E-07 c 

1.56E-07 c 

4.86E-07 

7.82E-08 c 

3.92E-06 

1.01E-08 c 

7.82E-08 c 

7.82E-08 c 

7.05E.10 

1.97E-10 c 

2.62E-10 

4.24E-08 c 

2.06E-09 

3.45E-11 c 

4.24E-08 < 

5.55E-11 c 

6.47E-11 < 

6.47E-11 c 

1.98E-11 < 

3.55E-08 < 

6.09E-09 

2.21E-09 

3.83E-08 

3.55E-11 < 

5.57E-11 c 

5.94E-11 < 

4.74E-11 < 

2.84E-11 < 

2.45E-09 

1.22E-10 < 

4.63E-11 < 

2.72E-11 < 

4.24E-08 c 

7.73E-10 

2.12E-08 c 

5.73E-08 

8.80E-11 < 

2.12E-08 < 

2.12E-08 < 

I 3.1 9E-08 

5.67E-10 < 

2.62E-10 

9.94E-08 < 

7.94E-08 

1.41E-09 < 

9.94E-08 c 

2.93E-09 c 

1.i7E-09 c 

1.98E-08 < 

6.51 E-08 

5.75E-08 < 

1.46E-07 

6.15E-08 

2.99E-07 

1.21E-09 < 

3.74E-09 c 

3.28E-09 c 

2.91E-09 < 

1.63E-09 c 

1.43E-07 

1.02E-08 < 

1.78E-09 c 

7.44E-08 

9.94E-08 c 

2.43E-07 

4.97E-08 c 

1.99E-06 

5.11E-09 c 

4.97E-08 < 

4.97E-08 c 

6.31 E48 

9.38E-10 

2.62E-10 

1.56E-07 

1.57E-07 

2.78E-09 

1.56E-07 

5.80E-09 

3.48E-09 

3.95E-08 

1.30E47 

7.96E-08 

2.86E-07 

1.21 E-07 

5.59E-07 

2.38509 

7.41 E-09 

6.51 E-09 

5.78E-09 

3.22E.09 

2.84E-07 

2.03E.08 

3.51 E-09 

1.49E-07 

1.56E-07 

4.86E-07 

7.82E-08 

3.92E-06 

1.01 E48 

7.82E-08 

7.82E-08 

3.12E-08 

3.70E-10 

NA 

5.70E-08 

7.73E-08 

1.37E-09 

5.70E-08 

2.87E-09 

1.71 E49 

1.97E-08 

6.51E-08 

2.ZOE-08 

1.40E-07 

5.93E-08 

2.61 E47 

1.17E-09 

3.68E-09 

3.23E-W 

2.86E-09 

1.WE-09 

1.41 E-07 

1.01 E48 

1.73E-09 

7.44E-08 

5.70E-08 

2.43E-07 

2.85E-08 

1.93E-06 

5.03E-W 

2.85E-08 

2.85E-08 

Compound 2 data are averages of three test tuns. 
Compound 12 data are averages of three lest runs 
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(HAPs Lisled in Descending Order by Means) 

I I i 

CAS 

Number Pollutant Category 

Cmpd. 2 Cmpd. 12 Mean Max. Std. Dev. 

lMb rubber lMb rubber I M b  rubber IMb rubber I M b  rubber 

3TAL VOCs 

3TAL SPECIATED ORGANICS 

DTAL HAPs 

ldividual HAPS: 

Camn Disulfide 

Toluene 

bis(2-Elhyihexyl)phthaiale 

4-Methyl-2-pentanone 

n-Hexane 

Acetophenone 

Styrene 

2-Bulanone 

m-Xylene + p-Xylene 

o-xylene 

Allyl Chloride 

Propylene Oxlde 

Benzyl Chloride 

Acrylonitrile 

Epichlorohydrin 

Hexachlorobutadiene 

Acetonitrile 

1.2-Dibmm0-3-Chlompropane 

Acrolein 

Ethylbenzene 

Phenol 

1.2-Dichloroelhane 

Carbonyl Sulfide 

isophomne 

Naphlhalene 

Methylene Chloride 

Aniline 

Chiomfon 

Chlorobenzene 

Telrachlorwthene 

Vinyl Acetate 

Carbon Tetrachloride 

Vinyl Chloride 

Bromoform 

1,4-Dichlorobenzene 

5.31E-05 

7.34E-05 

1.34E-05 

2.41E-06 

3.92E-06 

7.34507 

6.42E-07 

5.59E-07 

4.94E-07 

4.66E-07 

2.6lE-07 

2.86E-07 

1.1.1 -Trichioroethane 

c 

c 

c 

< 

4.67E-06 

4.49E-06 

3.49E-06 

2.61E-06 

5.73E-08 

9.35E-10 

2.12E-08 

3.83E-08 

1.17E-09 

7.73E-10 

4.24E-08 

6.09E-09 

2.45E-09 

424E-08 

424E-08 

4.24E-08 

424E-08 

4.24E-08 

4.24E-08 

4.24E-08 

424E-08 

4.24E-08 

2.06E-09 

2.72E-11 

2.12E-08 

4.19E-08 

1.98E-11 

221E-09 

3.55E-08 

9.64E-09 

2.12E-08 

2.12E-08 

2.12E-08 

2.12E-08 

2.12E-08 

2.12E-08 

2.12E-08 

2.12E-08 

c 

< 

I < 

c 

< 

c 

c 

c 

c 

< 

< 

c 

< 

c 

c 

< 

< 

c 

< 

< 

c 

c 

< 

< 

< 

< 

c 

95-47-6 

00107-05-1 

00075-56-9 

0010044-7 

001 07-13-1 

00106-89-8 

00087-68-3 

01722-09-4 

00096-12-8 

107-02-8 

100-41-4 

108-95-2 

107-06-2 

463-58-1 

78-59-1 

91-20-3 

75-09-2 

62-53-3 

00067-66-3 

00108-90-7 

00127-1 8 4  

00108-05-4 

00056-23-5 

00075.01-4 

00075-25-2 

106-46-7 

2.89E-05 

3.89E-05 

8.43E-06 

2.51 E-06 

1.99E-06 

3.68E-07 

3.31E-07 

2.99E-07 

2.48E-07 

2.43E-071 

1.52E-07 

1.46E-07 

1.43E-07 

9.94E-08 

9.94E-08 

9.94E-08 

9.94E-08 

9.94E-08 

9.94E-08 

9.94E-08 

9.94E-08 

8.56E-08 

7.94E-08 

7.44E-08 

7.18E-08 

6.88E-08 

6.51E-08 

6.15E-08 

5.75E-00 

5.20E-08 

4.97E-08 

4.97E-08 

4.97E-08 

4.97E-08 

4.97E-08 

4.97E-08 

4.97E-08 

3.83E-08 

c 

c 

c 

c 

c 

c 

< 

c 

< 

< 

c 

c 

< 

c 

c 

< 

c 

c 

c 

c 

< 

c 

c 

< 

75-15-0 

108-88-3 

117-81-7 

108-10-1 

1 10-54-3 

98-86-2 

100-42-5 

78-93-3 

108-38-3/106-42-3 

C 

< 

< 

2.84E-07 

c 1.56E-07 

< 1.56E-07 

< 1.56E-07 

c 1.56E-07 

c 1.56E-07 

< 1.56E-07 

< 1.56E-07 

< 1.56E-07 

c 129E-07 

1.57E-07 

1.49E-07 

1.22E-07 

c 9.58E-08 

1.30E-07 

121E-07 

c 7.96E-06 

c 9.44E-08 

< 7.82E-08 

c 7.82E-08 

c 7.82E-08 

c 7.82E-08 

c 7.82E-08 

< 7.82E-08 

< 7.82E-08 

< 5.54E.06 

5.31E-05 

7.34E-05 

1.34E-05 

2.61E-06 

3.92E-06 

7.34E-07 

6.42E-07 

5.59E-07 

4.94E-07 

4.86E-07 

2.61 E-07 

2.86E-07 

2.84E-07 

1 S6E-07 

1.56E-07 

1.56E-07 

1.56E-07 

1.56E-07 

1.56E-07 

1.56E-07 

1.56E-07 

1.29E-07 

1.57E-07 

1.49E-07 

1.22E-07 

9.58E-08 

1.30E-07 

121E-07 

7.96E-08 

9.44E-08 

7.82E-08 

7.82E-08 

7.82E-08 

7.82E-08 

7.82E-08 

7.82E-08 

7.82E-08 

5.54E-08 

c 

< 

c 

< 

c 

c 

c 

c 

c 

c 

c 

< 

c 

c 

c 

c 

c 

< 

c 

< 

c 

2.42E-05 

3.45E-05 

4.94E46 

1.02E-07 

1.93E-06 

3.67E-07 

3.10E-07 

2.61 E-07 

2.46E-07 

2.43E-07 

1.09E-07 

1 .ME07 

1.41 E-07 

5.70E-08 

5.70E-08 

5.70E-08 

5.7OE-08 

5.70E-08 

5.70E-08 

5.70E-08 

5.70E-08 

4.32E-08 

7.73E-08 

7.44E-08 

5.06E-08 

2.69E-08 

6.51 E48 

5.93E-08 

2.2OE-08 

424E-08 

2.85E-08 

2.85E-08 

2.85E-08 

2.85E-08 

2.85E-08 

2.85E-08 

2.85E-08 

1.71E-08 

71-55-6 i 5.27E-081 2.12E.0811 < 3.70E-081 5.27E-081 
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TABLE 3-4A. CALENDERING EMISSION FACTOR SUMMARY 
(HAPS Listed in Descending Order by Means) 

6.31 E-08 

4.54E-08 

2.18E-08 

3.95E-08 

2.03E-08 

1.78E-08 

l.10E-08 

1.01E-08 

1.01E-08 

7.41E-09 

6.51E-09 

6.00E-09 

5.8OE-09 

5.78E-09 

5.10E-09 

3.77E-09 

3.60E-09 

3.51E-09 

3.48E-09 

3.41E-09 

322E-09 

3.19E-09 

3.19E-09 

1.94E-09 

2.78E-09 

2.62E-09 

2.38E-09 

2.18E-09 

1.91E-09 

1.96E-09 

1.76E-09 

9.38E-10 

O.OOE+OO 

Pollutant Cateuorv 

c 

< 

c 

c 

c 

< 

c 

< 

< 

< 

< 

c 

< 

c 

< 

c 

c 

c 

< 

c 

< 

c 

c 

c 

c 

!' 

7.05E-10 

1.33E-09 

2.12E-08 

6.47E-11 

1ZE-10 

8.88E-10 

1.19E-10 

1.87E-10 

8.8OE-11 

5.57E-11 

5.94E-11 

3.54E-11 

5.55E-11 

4.74E-11 

1.40E-10 

2.44E-11 

4.32E-11 

4.63E-11 

6.47E-11 

4.19E-11 

2.84E-11 

4.96E-11 

2.86E-11 

1.27E-09 

3.45E-11 

3.47E-11 

3.55E-11 

1.15E-11 

1.86E-10 

127E-11 

1.26E.10 

1.97E-10 

2.62E-10 

Cumene 

Benzene 

Chloromethane 

Hydroquinone 

Pentachlomnitrobenzene 

Biphenyl 

1 .QButadiene 

2.4-Dinitrophenol 

Trifluralin 

n-Nitrosodimethylamine 

n-Nitmsomorpholine 

3.3-Dimethoxybenzidine 

Hexachlomcyclopenladiene 

0-Anisidine 

4-Nitrophenol 

4,e-Methylenedianiline 

2,4.6-Trichlorophenol 

Pentachlorophenol 

Hexachloroelhane 

2.4,5-Trichlomphenol 

0-Toluidine 

2 4-Dinilrotoluene 

4-Nitrobiphenyl 

4-Aminobiphenyl 

Hexachlorobenzene 

1.2,4-Trichlorobenzene 

Nitrobenzene 

3,3'-Dimelhylbenzidine 

2-Methylphenol 

Benzidine 

314-Methylphenol 

Dibenzofuran 

Di-n-bufy(phthala1e 

c 

e 

< 

c 

< 

c 

< 

c 

c 

c 

c 

e 

c 

c 

c 

< 

c 

< 

c 

< 

c 

c 

c 

c 

c 

c 

c 

c 

c 

CAS 

Number 

98-82-8 

71-43-2 

74-87.3 

123-31 -9 

82-68-8 

92-52-4 

106-99-0 

5128-5 

1582-09-8 

62-75-9 

59-89-2 

119-90-4 

77-47-4 

90-04-0 

100-02-7 

101-77-9 

88-06-2 

87-86-5 

67-72-1 

95-954 

95-53-4 

121-14-2 

92-93-3 

92-67-1 

118-74-1 

120-82-1 

98-95-3 

119-93-7 

95-48-7 

92-87-5 

108-394106-44-5 

132-64-9 

84-74-2 

3.19E-08 

2.34E-08 

2.15E-08 

1.98E-08 

1.02E-08 

9.33E-09 

5.56E-09 

5.16E-09 

5.11E-09 

3.74E-09 

3.28E-09 

3.02E-09 

2.93E-09 

2.91E-09 

2.62E-09 

1.90E-09 

1.82E-09 

1.78E-09 

1.77E-09 

1.73E-09 

1.63E-09 

1.62E-09 

1.61E-09 

1.61E-09 

1.41E-09 

1.33E-09 

1.21E-09 

1.09E-09 

1.05E-09 

9.85E-10 

9.41E-10 

5.67E-10 

2.62E-10 

..,,..,.,mi 
lbllb rubber l M b  rubber IWlb rubber IMb rubber l M b  rubber 

c 

< 

< 

c 

c 

< 

e 

< 

c 

c 

< 

c 

< 

c 

< 

c 

c 

c 

c 

c 

c 

c 

< 

c 

c 

c 

c 

c 

< 

< 

< 

c 

c 

< 

< 

c 

< 

< 

< 

< 

c 

< 

c 

c 

< 

< 

< 

< 

c 

< 

< 

< 

< 

< 

< 

< 

6.31E-08 

4.54E-08 

2.18E-08 

3.95E-08 

2.03E-08 

1.78E-08 

1.10E-08 

1.01 E-08 

1.01 E-08 

7.41E-09 

6.51 E-09 

6.00E-09 

5.80E-09 

5.78E-09 

5.10E-09 

3.77E-09 

3.60E-09 

3.51E-09 

3.48E-09 

3.41 E-09 

3.22E-09 

3.19E-09 

3.19E-09' 

1.94E-09 

2.78E-09 

2.62E-09 

2.38E-09 

2.18E-09 

1.91E-09 

1.96E-09 

1.76E-09 

9.38E-10 

2.62E-10j 

3.12E-08 

220E-08 

3.13E-10 

1.97E-08 

1.01E-08 

8.45E-09 

5.44E-09 

4.97E-09 

5.03E-09 

3.68E-09 

3.23E-09 

2.98E-09 

2.87E-09 

2.86E-09 

2.48E-09 

1.87E-09 

1.78E-09 

1.73E-09 

1.71 E49  

1.68E-W 

1.60E-09 

1.57E-09 

1.58E-09 

3.39E-10 

1.37E-09 

1.30E-09 

1.17E-09 

1.08E-09 

8.61 E-10 

9.72E-10 

8.15E-10 

3.70E-10 

NA 

Compound 2 data are averages of three test runs. 
Compound 12 data are averages of three test runs 
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TABLE 36. AUTOCLAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED ALPHABETICALLY) 

CAS X 

7 5 3 9 3  
7 5 3 5 4  
71-556 
7sCc-5 
79-395 

wo9612-8 
W10692-4 

107062 
78-87-5 
106887 
120.82.1 
106990  

W106467 
W123-91-1 

10650-3 

532-274 
95487 
51-265 
121 -14-2 
9 5 9 5 4  
86062 
91-94-1 
110.904 
110.93-7 

108-3PU106-444 
92-67-1 
10810.1 
92-933 
1aM2-7 

53d-52.1 
wO7507-0 

7 5 0 5 8  
Ux%-e€-2 
W10702-6 

107-13-1 
107451 
62-533 
8807-7 
7142-2 
9287-5 

WlC0.44-7 
92-52d 
11144.4 
117-81-7 
7 5 2 5 2  
74-62-9 
7 5 1 5 0  
56-23-5 

463581 
108907 
7-3 
67-66-3 
74-87-3 
126998 
8882-6 
13244-9 

7693.3 

101-77.9 
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TABLE 36. AUTOCLAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED ALPHABETICALLY) 

CAS x 
MI-11-7 
131-11-3 
84-74-2 

Wlo689-8 
14C-aI-5 
l M 4 1 - 4  
106-954 
116.741 

wM)76&3 
77.474 
67-72-1 
122-31-9 
7-4 
-1 
7049-1 
8042-6 
101-144 

108-38-3/106.42-3 
91.203 
110543 
98953 
62-759 
59-89-2 
12169-7 
9c-M-o 
95.53.4 
95476  
82-684 
87-86-5 
108952 

00075569 
loM2-5  

163444-4 

108883 
7P016 

1582096 
108-054 
59240.2 
75014  

7509.2 

127-18-4 

< 4.39E-09 4.34E-09 2.16E-08 < 2.16E-09 6.37E-08 9.69E-08 1.76E-08 
< 2.95E-07 c 3.98E-07 c 2.14E-07 < 3.5fE-06 < 2.05E-07 < 1.89847 < 3.86E-07 
r 2.59E-09 2.21E-09 < 3.2E.m s 3.73E-09 4.86E-09 2.97E-09 < 2.78E-09 

4.77E.06 1.75E.06 2.91E-06 3.WE-06 3.31E-06 3.OZE.06 < 6.17E-08 
r 2.81E-09 < 

< 1.85E.08 < 

< 2.95E-07 - 
< 2.32E-08 ' 

2.71E-08 < 

< 112E-08 
123E-09 
4.78E-07 
2.37847 

< 7.16E-09 ' 
< 1.99E-08 < 

9.72E-06 
4.48E-05 
3.02E.07 
1.85E-06 

s 1.79E-08 < 

< 4.79E-08 < 

2.38E.08 
< 9.98E.09 < 

3.49E-09 < 

l.ezE-08 < 

3.88E47 < 

2.83E-08 < 

3.71E48 e 

1.79E-09 
727E-07 
2.ME-07 
6.27E-09 - 
2.73E.08 < 

7.34E-05 
6.19E-05 
2.89E-07 
3.05E-06 
1.59E-08 
4.65E-08 
3.36E-08 c 

1.z?E-08 < 

2.09~-08 e 

3.19E-09 S.UE-09 < 

126E48 3.88E-08 < 

2.14E47 < 1.10E.06 ' 
1.ME-08 < 6.51E-08 
2.48E-08 < 6.50E-08 < 

1.37E-08 < &%E-08 
1.31E-09 < 3.XIE-09 
2.88E-07 9.76E-07 
7.76E-09 < 2.13E-08 
8.64E-W < l.OlE-08 ' 
1.68E.08 < 5.75E-08 < 

2.26E-06 , 3.08E.06 
9.71E-06 1.95E-05 
9.83E-07 2.41E-07 
1.08E-06 3.94E-06 
l.44E-08 < 3.67E-08 < 

5.30E-08 l . l lE-07 
2.50E.08 < 7.24E-08 < 

9.52E-09 2.76E-08 < 

4.65E.m < 

l.ME-07 ' 
3.96E-07 ' 
1.WE-07 L 

1.50E-07 
1.17E-07 
2.14E-09 
5.YE.08 
5.71E-08 
1.31E-08 ' 
1.72E-07 ' 
Z.lSE-06 
1.28E-05 
1.76E-07 
1.2E-06 
8.76E-08 ' 
2.23E-07 ' 
1.47E-07 s 

6.85E-08 c 

2.BSE.m e 

92oE-08 < 

5.07E-07 r 

1.45E-07 
1.30E.07 ' 
8.63E-08 < 

1.34E-W < 

2.80E.07 
4.30E-08 ' 
7.98E-09 < 

1.30E-07 < 

4.41E-06 
9.79E-06 
1.69E-07 
1.88E-06 
7.63E-08 < 

1.73E-07 
1.13E-07 
5.19E-08 < 

3.92E-09 
2.16E-08 
1.45E-07 
2.WE-08 
7.50E-08 
1.45E-08 
1.73E-09 
7.39E.06 
8.88E.03 
7.59E-09 
1.76E-08 
5.32E-07 
2.75E-07 
6.18E-08 
9.56E-07 
1.YE-08 
2.82E-08 
1.83E-08 
6.U2E-09 

r 1.83E.08 < 2.29E-08 < 1.71E-08 - 5.45E-08 ' 1.33E-07 < 1.01E-07 ' l.57E-08 
2.14E-07 r 1.63E-08 1.UE.05 ' 3.56E.08 ' 7.UE-08 < 5.68E-08 ' 9.82E-W 
4.97E.06 4.22E.06 3.31E.06 4.81E-06 125E-05 2.93E.06 2.01E45 

< 3.49E-08 s 4.33E-08 < 2.94E-08 r 9.27E-08 < 2.65E-07 s 1.WE-07 3.ME-08 
3.02E-08 4.36%-07 2.28E-08 6.27E-08 r 

s 1.75E-08 s (.WE-07 - 1.65E-08 s 6.45E-08 
< 2.95E-07 ' 3.98E-07 < 2.14E-07 s l.lOE.06 < 

1.31E-06 7.18E-07 3.26E06 - 3.56E-07 
3.09~.07 Z.ME-O~ 2.34~-07 i . i 2 ~ - 0 6  < 

< 1.UE.07 < 2.02E-07 ' l.lOE-07 < 5.56E-07 < 

2.08E-05 1.56E-05 7.WE-06 2.79E-05 
s 1.49E-07 < 2.05E-07 - 1.09E-07 - 5.55E-07 < 

< 2.42E-08 < 3.44E-08 < 2.28E.08 s 7.81E.08 < 

< l.49E-07 s 2.01E-07 < 1.09E-07 < 5.UE-07 < 

< 3.95E-09 s 6.78E-09 < 4.13E-09 < 1.17E.08 < 

< 1.52E-07 < 2.ME-07 1.12E-07 < S.WE-07 < 

1.58E-07 ' 1.39E-07 3.85E-07 
1.42E-08 8.81E-07 < 4.ME-08 
2.05E-07 ' 1.99E-07 ' 2.14E-07 
127E.06 4.38E-07 2.93E.08 
2.08E-07 < 3.OZE-07 1.13E.06 
l.10E-07 1.02E-07 < 1.96E-07 
5.01E.06 6.91E.06 7.45E.06 
1.06E-07 1.OZE-07 < 1.96E-07 
2.07E.07 r 1.WE-07 r 2.03E-08 
1.05E.07 ' 1.OlE-07 s l.95E-07 
6.65E-09 - 4.XE-09 s 4.17E-09 
l. l lE-07 r 1.OSE-07 < 1.97E-07 

(1). Emudsd EPDM (Peroddearre). 
(2). Tentalkty idemilied Compound (TlC) . NO data are given I ml delmed. 
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TABLE 3-6. AUTOCLAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED ALPHABETICALLY) 

a 

I 
i a i  

CAS * 

7534-3 
75354  
71-556 
7 w 5  
74.245 

COBS-12-8 
W106-954 

107-06-2 
78-87-5 
1-7 
120-82.1 
106-940 

W106-457 
00123-91-1 
106-3 
78-953 
532.274 
9548-7 
51-28-5 
121.14-2 
95954 
8806-2 
91-961 
114.934 
114.93-7 

106394106-M-5 
92-67-1 
10610-1 
92-953 
10002-7 
101-TI-9 
-52-1 

wO7507-0 
75058  

w098-&2 
W107-02-8 

107-13-1 
107451 
62.52-3 
96.07-7 
7 1 0 2  
92-87-5 

WlODYL-7 
92-52-4 
1 1 1 U 4  
117-81-7 
75252  
7-9 
7 5 1 5 0  
56.255 

463-5&1 
108-90-7 
7500.3 
6766.3 
74-87-3 
1 2 b W 8  
98-82-8 
132-669 

< 2.82E.07 < 5.ffiE-07 < 

2.83E-07 < 5.67E-07 L 

2.82E-07 5.66E-07 < 

2.64E-07 5.68E-07 e 

s 2.84E-07 - 5.67E-07 
5.59E-07 - 1.13E-06 < 

s 2.80E-07 5.64E-07 < 

2.82E-07 < 5.66E-07 < 

2.83E-07 5.ffiE-07 < - 2.49E-08 9.PE-W < 

s 121E-08 < 1.15E-08 < 

2.01E-08 6.25E-08 < 

< 2.50E-07 < 5.ME-07 
< 1.12E-06 < 2.26846 
< 229E-08 < 2.21E-06 < 

< 1.08E-06 1.60E-06 
s 7.24E-09 < 6.40E-09 
s 1.49E-08 1.55E-08 
r 7.05E-08 < 4.24E-08 < 

1.51E08 1.28E-08 r 

s 1.79E-08 - 1.43E-08 < 

c 1.81E-08 s 1.59E-08 < 

c 2.19E-08 < 9.BOE-W c 

s 3.32E-08 s 1.ME-08 < 

< 1.09E-08 s 5.26E-09 < 

< 1.45E-08 < 1.43E-08 < 

6.12E-09 < 4.78E-W < 

< 2.83E-07 5.72E-05 < 

1.21E-08 < 8.20E-09 c 

< 3.24E-08 < 2.45E-08 ' 
< 1.99E-08 < 1.05E-06 s 

< 4.14E-08 < 2.39E-08 

< 5.59E-07 1.13E-06 

< 5.39E-07 < 1.13E-06 < 

< 5.76E-07 c 1.14E-06 c 

< 5.66E-07 < 1.13E-06 - 
2.69E-08 1.68E-06 

< 9.20E-W < 927E-W ' 
5.26E-06 3.5bE-07 

< l.lBE-08 < 5.70E-09 
r 5.59E-07 1.13E-06 < 

1.19E-08 723E-W 
< 1.45E-08 < l.aE-08 

l.WE-06 4.54E-08 
' 2.85E-07 r 5.67E-07 - 2.06E-07 < 5.69E-07 

1.47E-M 1.06E-03 
5.67E-05 5.65E-07 
8.80E.07 9.17E-06 - 2.81E-07 5.74E.07 < 

r 2.86E-07 < 5.ffiE-07' s 

1.64E-05 ' 5.ffiE-07 - 2.85E.07 s 5.67E-07 r 

< 2.02E-09 - 1.46E-09 r 

3.83E.08 7.49E08 
5.ME-09 < 4.12E09 

45 

5.ffiE-07 
5.67E-07 
5.66E-07 
5.66E-07 
5.67E-07 
1.13E-06 
5.ME-07 
5.ffiE-07 
5.ffiE-07 
219E08 
6.92E-08 
2.13E-06 
5.ME-07 
226E-06 
1.43E-07 
1.93E-35 
8.39E-07 
1.05E-07 
3.20E-07 
9.18E-08 
l . l M 0 7  
129E-07 
8.17E-08 
1.53E-07 
5.07E-08 
9.80E-08 
3.79E-08 
1.6lE44 
6.59E.08 
1.93E-07 
9.62E-08 
1 . B E 4 7  
1.83E-06 
1.60E.08 
1.33E.04 
4.44E-06 
1.17E-06 
1.13E-06 
2.YIE-S 
7.70E-08 
223E05 
3.72E-07 
1.13E-06 
3.99E-07 
l. l lE-07 
2.37E-06 
5.67E-07 
5.69E-37 
1.06E-23 
5.61E-35 
1.97E-05 
5.74E-07 
5.ffiE-07 
1.64E-05 
4.44E-06 
3.28E-07 
1.3oE-06 
4.15E-08 



TABLE 34. AUTOCLAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED ALPHABETICALLY) 

, 
Dimelhygh1halate 
Di-wbut$@hthakte 
Epichbrohydrin 
Elh$ e w t e  
Emybenzene 
Ethyne dibmmide 
HsXachbr&Nene 
HeXachbrchobvtadiene 
HeXBchbrOCyCbpntadiew 
HeracMicethane 
Hvarcquinone 
kdornethane 
IYDctane 

Methyl methacryme 
Merhane bir-chbroaniline 
MElhyiene chloride 
m-tpxyna 
Naphthalene 
*Heram 
Nitroberzene 
n-Nitrosodimelhytamine 
wNiuOsomOrpho6ne 
N.N-Dirnemy!aniIjne 
P A  n i r i d i n e 
PT&idine 

Ismorone 

L-X*ne 
Pentachbmnitrctenzene 
Penmchbrophenoi 
Phenol 
Propane Oxide 
SnFsne 
ten-Butyi methyl ether 
TebaChbrOemene 
Tduene 
TriChbrOethene 
Tril*llUli" 
Vinyl acetate 
Vinyl Bromide 
VinylCharide 

CAS # 
6011-7 
131-11-3 
ed-74-2 

W10689-8 
14WE-5 
10041-4 
10693-4 
11874-1 

00087683 

67-72-1 
12531-9 
74-88-4 
Wed-1 
78-59-1 
6062-6 
101-14-4 
7509-2 

108363/106-42-3 
91.203 
110563 
98953 
62-759 
59-89-2 
121-69-7 
*wo 
9553-4 
95-47-6 
82-68-8 
87-86-5 
108952 

0007556-9 
10042-5 
1534-06-4 
127-18-4 
10888-3 
79-01-6 

1582.09-8 
108-054 
595EC-2 
7501-4 

77.47.4 



TABLE 34A. AUTOCIAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED IN DESCENDING ORDER BY MEANS) 

I'TDTAL ORGANIC HAPS 
kindividual HAPS: 

Carbon dirunide 

+Melh$-Z-penta~ne 
Iert-BuV rnelhg ether 

Melhyhe chloride 

Toluene 
Semne 
Ari6ne 
Carbon lelrachbdde 
2-0manone 
Carbong Suniue 
EIhycmzene 
Chbrolorrn 
"-HeXa"e 
o-Toluidine 
lsoDctane 
1 ,+Dioxane 

Acetaldehyde (2) 
&robin 
bio(2-Elh~hexyi)phlhalale 
Epichlorohydrin 
Chloromethane 
Acelonilrile 
1.50uiadisne 
Acry!onilrib 
HeXdChbrobYtsdiene 
AM Chloride 
Sew Chbride 
1 .Z-Dib10rn03-Chb10p10~~"~ 
P m w n e  Oxide 
TelraChlorOelhene 
Naphlhabne 
0mmOmeVlaw 
ChbrOelhane 
V* Chbride 
Bmrnoforrn 
I .l-DichbrOethene 
1 .l.Z-Tri~hloroelMne 
1 .I 2.2-Tetrachloroethane 
1 2-Didbroprqmne 
12.DichbroeIhane 
TddbroeItmne 
Chbroberuene 
Pherni 
I .l-Dichbroelhane 
I.l.lddchbroelhan, 
Ving amlale 
12-Dibmmoelhane 
1 .+Dichbmbenzene 
Curnene 
Penmchbmphenoi 
Biphenyi 
2.d-Dinilmphenoi 
2-Chmmacelo~henona 

AceIOpheMne (2) 

m/px$ene 

C-X*ne 

%em 

CAS X 

7 5 1 5 0  
comEeE-2 

106101 
163CM-4 

l063&3/1&42-3 
75092  
9547-6 
1W-883 
7 1 4 2  
62-53-3 
s 2 1 5  

463-58-1 
10041-4 
67-66-3 
110543 
9 5 5 3 4  
54084-1 

w123.91-1 
1 W 2 - 5  

00075-07-0 
00107-02-8 
117-81-7 

0010689-8 
74-87-3 
75058  
106990 
107-13.1 

m 7 - 6 8 3  
107-051 

00100M-7 
wo96-12-8 
wO75-56-9 

127-1 8.4 
91-203 
74-83-9 
75003  
75014  
75252  
75354  
79-005 
79-34-5 
7887-5 
1 0 7 M 2  
7SOl-6 
106907 
106952 
7534-3 
71.- 
106054 

W10693.4 
W106-46-7 

9882-6 
87-86-5 
92-52-4 

532-27-4 
84-74-2 

7 ~ 9 3 . 3  

51.28-5 

41 

5.81E.06 1.39E.06 8.93E-05 
1.33E-N 8.80E-05 
1.24E-05 0.40E-07 < 1.96E-07 
2.0BE-07 3.02E-07 1.13E-06 
128E-05 9.79E-06 2.75E-07 
2.15E.06 4.41E.06 5.32E-07 
1.25E-05 Z.WE.06 2.01E-05 
5.OlE.06 6.91E.06 7.45E-06 
4.39E.06, 1.46E.06 l.KSE-06 
2.67E.06 l.VE-07 2218-06 
1.05E-07 < l.OlE-07 r 1.aE-07 
2.45E-06 1.4ZE.06 1.38E-06 
8.15E-07 5.16E-07 2.02E.06 
3.31E.06 3.02E-06 < 8.17E-08 
1.06E-07 < 1.ME-07 < 1.95847 
1.22E-06 1.86E-06 9.58E-07 
7.53E-08 - 5.68E-08 9.62E.09 
5.54E-08 2.80E-07 7.39E-06 
4.10E-07 - 3.986-07 7.72E-07 
127E-06 4.38E-07 2.93808 

1.02E-07 
3.59E-07 1.99E-07 < 3.86E-07 
1.74E-07 1.90E-07 7.48E-07 
2.05E-07 1.99E-07 3.06E-07 
3.14E-07 < 1.86E-07 < 1.99E-07 
2.05E-07 - 1.99E-07 - 3.86E-07 
5.17E-08 - 8.77E-07 < 1.55E-07 
2.32E-07 - 2.16E-07 < 3.99E-07 
3.96E-07 - 5.07E-07 < 1.15E-07 
2.17E.07 < 2.06E-07 < 3.9ZE-07 
2.ME-07 - 1.99E-07 < 3.ffiE-07 
2.05E.07 - 1.99E-07 < 3.86E-07 
2.05E-07 ' l.99E-07 s 2.14E-07 
l.10E-07 r l.02E-07 < 1.96E-07 
1.76E-07 1.69E-07 6.18E-08 
1.12E-07 < 1.05E-07 < 1.99E-07 
1.12E-07 1.06E-07 e 1.98E-07 
1.11E-07 < 1.05E-07 c 1.97E-07 
l.10E-07 s 1.ME-07 < 1.98E-07 
l.10E-07 r l.ME-07 c 1.97E-07 
1.09E-07 < 1.ME-07 < l.98E-07 
1.09E-07 < 1.ME-07 < 1.97E-07 
l.OBE-07 < l.03E-07 e 1.9SE-07 
1.07E-07 1.03E-07 < 1.95E-07 
1.06E-07 l.UZE-07 c 1.96E-07 
1.ME-07 1.OlE-07 < 1.94E.07 
1.4ZE.06 8.81E-07 < 4.ME-08 
1.06E-07 1.02E-07 1.95E-07 
1.06E-07 - 1.01E-07 1.9SE-07 
1.ME-07 1.01E-07 1.95E-07 
1.03E-07 9.96E-08 1.93E-07 
9.99E-08 1.01E-07 1.93E-07 
1.30E.06 8.ME-07 7.wE.09 
1.58E-07 1.39E-07 3.85E-07 
125E-07 s 4.13E-08 5.48E.09 
3.20E-07 ' 2.86E-07 < 1.01E-07 
4.69E-08 3.45E-08 8.39E-07 
6.37E-08 9.69E-08 1.76E-08 



TABLE 36A. AUTOCLAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED IN DESCENDING ORDER BY MEANS) 

CAS a 
67-72-1 
785P1 
82-68-8 
62-759 
53-52.1 
1W02-7 
158249-8 

101-14-4 
9247.5 
59492 
119904 
l M 5 0 3  
8806-2 
*C40 
111d4-4 
95954  
118-74-1 
123-31-9 
91.941 
9648-7 

108-39410644-5 
121-14-2 
12899-8 
w953 
12c-82-1 

9807-7 
92-93-3 
121-697 
6011.7 
119-957 
132-669 
106887 
131-114 
9267-1 
Bob26 
59360.2 
10693-4 
140865 
74-864 

77.47-4 

101-77.9 

48 



TABLE MA. AUTOCLAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED IN DESCENDING ORDER BY MEANS) 

PDllutl"l CsteQOrV 

3TAL VOCs 
>TAL SPECIATED ORGANICS 
DTAL ORGANIC HAPS 
dividual HAPS: 

C a b "  diSUBdB 

CMeIh~2?-pentanone 
Ien-Buty methyl ether 
m-lpX$ens 
Melhene chbride 
C-X*M 
TOI"Br.8 
Bemene 
Aniline 
Carbobon lelrachbride 
Z-ButaMlne 
Camon9 SuHide 
Ethylbenzene 
Chbrdorm 
hHeXa"e 
c-Toluidine 
Ismctane 
1.4-Dioxane 
Swene 
Acetaldehyde (2) 
AcIoIBin 
bi8(2-E1h~hery7)phthahle 
Epichbtohyddn 
Chloromethane 
Acelonilrib 
1 .3Butadiene 
Acrybnitrik 
Hexachbmbutadiene 
AIM chbride 
Benzyl Chbride 
1.2.0ibrom03Chbropr0panl 
Propene Oxide 
Te1rachbrwlhene 

Ace10pheMlne (2) 

I Naphlhakne 
1' Bromomelhane 

1.1-Dichbrwlhene 
1.1.2-Trichbrcelhane 

' 1.1.2.2-TeVabbrDBmane 
1.2-Dlchbroprwane 
12-Ddbrcelhane , Trichbrcelhene 
Chbrobenlene 

I PheMl 
I! 
v 1.1.Dichbrcelhane '' 1.1.1-Trichbrcelhane 

; 1.2-Oibromwlhane 

1 Cumene 
' Pentachbrophenol 

1 .+Dichbrotenzeene 

I Biphenyl 
2.4-Dinilrophenol ' 2-ChbrOaCeIophenOne 

~ Di-n-bumhlhalale 

CAS 

75150  
wWgS6.2 

10610-1 
163404-4 

108-3e-310642-3 
7509-2 
95476 
108-88-3 
714?-2 

5623.5 
78-953 
46558-1 
100-41-4 
67-66-3 
110-543 
9553.4 
54084-1 

0312591-1 
100-42-5 

wO7507-0 
03107-02-6 
117-81-7 

03106.89-8 
7687-3 
75058 
10699-0 
107-131 

0037-683 
107-051 

0310044-7 
wo9612-8 
wO7556-9 

127-18-4 
91-20-3 
7983-9 
75003  
7501-4 
75252  
75-354 
79-005 
74345 
7B87-5 
107062 
79-01-6 
108.90.7 
1W95-2 
75363  
71-E-€ 
IOBO54 

03106.954 
0310646-7 

9862.6 
67-86-5 
92-52-4 
51-285 
532-27-4 
86762  

62.53.3 
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TABLE 3-6A. AUTOCLAVE CURING EMISSION FACTOR SUMMARY 
(HAPS LISTED IN DESCENDING ORDER BY MEANS) 

CAS a 
67-72-1 
788.59-1 
62-8 
62.759 
534-52-1 
1 W - 7  
1582.03.8 
77-47-4 
101-14-4 
92-87-5 
59892 
llS9c-4 
l M S 3  
-2 
Sap-0  
111-44-4 
95954 

12531-9 
91-94-1 
95.48-7 

108-394106-445 
121-14-2 
126-99-8 
9e-953 
12c-82-1 

iia.74-1 

ioi-n-s 
9bO7-7 
92-953 
121697 
EC-11-7 
119.957 
132.€4-9 
106-88-7 
131-11-3 
92-67-1 
W 2 - 6  
595EC-2 
106-92-4 
14G88-5 
74-88-4 
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C I S  L 

TABLE b7. PIATEN PRESS MOLD CURING EMISSION FACTOR SUMMARY 
(HIP. U n d  uphabesically) 

Om46 

I 326EQ7 < 1.17E.07 2.98808 < 2.15EQ7 3.33537 < 228147 < 1.09EQ7 < 1 5 3 3 7  < 131EQ7 I .UE-77 

L 3.10EQ7 < I.WEQ7 O.SSE08 2.WEQ7 < 3.I4E-27 r 2.16EQ7 5.IOEQB < 1.45EQ7 < 122EQ7 1.24E-37 

242E46 c SSaE46 
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TAELE 2-7. PLATEN PRESS MOLD CURING EMISSON FACTOR SUYMARV 
(HAPS Usted Abh.b.tls.lly) 

CAS I 

2.ME.06 2.43E-X 1.5!EM 225E.06 3.YE.M 431E-X 

5.08E-3 < 1.50E-37 1.88EOB 1.33E.07 < 4.MEQB 1.93E-37 

2.17E-X < 7.08EQ7 1.08E.07 1.WEM 256E05 < 6.76EQ7 

6.ME.08 9.15E-3 527EQB 5.DlE-38 9,llEQE < 1.59E.07 

5.l4E.06 12DE-X < 5.CUE-X 1SQE-X l.XE.06 < 9.KE.06 

4.DtE-X 

524EQB < 128E-37 < 4.37E-9 < 2.06EQ7 1.42EQB < 207E-37 < 

L.33E.06 7.35EQ8 < 4.67E-X ' lJ3E-37 6.WEQB I.97E-37 

2.57E.06 ' 2.62E-X < 2.52E-X r 5.76E.06 ' 2.43E.06 223E-X < 

..O?E-X 

5.ME-X < 5.03E-X c 5.WE-X r 1.15EM < 4.88E-X < 9.62E-X < 

2.18E-X 6.UE.07 8.49E.07 221E.07 8.33E.07 4.OlE-X 

3 . E E M  r 5.WE-X < 5.WE-X ' 1.15EM < 4.86E-X < 9.62E.06 < 

2.93E-X < 6.15EQB 3.WE-72 < ( X 5 E - Z  < 2.71E-3 426E.06 

1.15E-X 9.88E.07 W6E-X  5.62E.06 1.WE.06 1.WE-X < 

1.62EOB s 8.55EQB < 5.12E-X < I.WE-37 < 3.WEOB 2.18E-37 < 

2.31EQ8 6.WE-3 < 2.41EQB ' 7.77EQB s 2.14EQB ' 7.75E.06 < 

2.IIE.06 3.07E-X 4.IdE-X ,.WE06 237E.06 2.65E-X 

8.67E.m 5.88E-X 619E-X 5.76E-X 425E.06 1.WEOL 

8.79EM r 3.08E-X r 3.08E-X s 2.88E.06 < 2.38EQ6 < 4.WEJX 

2.57E-X 1.48E.06 < 2.52E.06 < 5.76E-X 2.43E-X < 4.81E.06 < 

2.57E.06 6.61E-37 1.ME-X < 3.76E.06 9.73E-37 < 481E-X 

5.08E.08 (.OS€-% 4.82EQB L 727E.06 4.27EOB 9.UE-X 

5.7oEoB 4.OSE-3 3.31E-X c 852E-X 3.99808 < 821EQB 

6.62E-38 5.55E.W 6.18E-3 L 8.1.E- < 228EQB 9,OOEQB < 

4.76EQ7 510E-3 9.ME-X 2.12E.07 4.IIE.07 (I2E-37 

1.42E-X 1.39E-X < t.3SE-X < 127E-X < 1.YE.06 1.33E.06 

l.WE.07 ' 2.61E.07 8.MEOB ldBE-37 < S.YE.06 ' 3.ZSE.07 s 

2.MEU2 1.57E-33 1.IDEQ1 (.%E-% 2.49EU3 2.m- 

I .UEQ6 < 1.3SE-X < I.mE.06 127E.06 1.WE-X < L42E06 < 

6.12E.07 3.50E.07 5.23E.07 O.WE*a 3.70E.07 3.WE-X 

6.50E.06 525E.06 526E.06 3.WEQ1 2.WE-S 653E.06 

3.24EOB 7.JSE-3 < 3.01E-3 < 1.13E-37 < 2.WEQB t.ME-37 < 

1.42E.06 < t.33E-X ?.33€.06 < 127E.06 ' 131E.M < l X . 0 6  s 

2.87E-X 5.1SE.07 < 3.61EOB s 1.UEQI 5.35E-37 553E.07 

5.14E.06 < 5.WE.06 < 5.WE.06 l . l 5 E M  4.86E.06 ' 2.66EM ' 
2 . 5 7 E e  c 2.52E-X 252- I 5.76E.M < 2.43€* < 1.WE.06 < 

3.87E.06 3.%EM 327E06 OME.06 4.4SE.06 422E.06 

2.ME.06 ' 2.62645 3 s -  

t.JOE-9 < 1.61E-37 c 3.64E-37 

6.7IE-X < 6.ME.06 256E45 

8.08EQB 9.32EQB 1.75E.07 

I.JOE.06 < 5.6OE.06 I: W E 4 5  

6.54E.06 S.ME.06 

I.OEQ7 < t5oE-31 c S O 7  

5.88E.06 ' 1.4DE-37 s 3.14E-37 

2.47E-X ' !.ISEM ~.W€EoI 

5.WE-X 7.WE-X 

4.81E.06 < 7.ME.06 .i 2 S E M  

3.37E.07 < 2.67EM 4.4OEQ1 

1.94E.06 < S,%E.06 3 . W E M  

2.WE.06 < S.ME€d t.WEU3 

l.WE.06 < 1.4DE.06 5.621- 

8.97E-X r 3.6OE-37 4.64E.06 

5.SE.06 s 8.47EOB 3.06E-37 

6.5OE-S 4.61E-X 1.78E-X 

8.64E-X < 2 . 8 y o I  1.32EU2 

2.64E.06 < I.4DEOI 6.79EM 

247E.06 < 3.88EQ6 I S E M  

1.ME-X < 3.WE.06 I I a E M  
224EOB < 2.12E-37 2.76E.06 

4.lSE-X < 6.lDE-3 151EQ7 

6.I3E-X < 8.6lE.06 I.BOE.07 

3.59E-X s 1.54E-X 9.ME-X 

1.3SE-X < j.45E-X < 2.85E-X 

22MQ7 d 2.ME.01 w 6.33EQI 

1.14EQ3 I Y E Q )  4.59E-72 

1.38E.06 < 2.u.E-X 924E.M 

3.71E-37 1.01E-X 4.ME-X 

4.D6E-X s 2.72EM 3.WEol 

6.58EQB < 3.07E.07 2.21E-X 

I.26E.06 .. 1.43E.06 2.DtE.06 

3.86E-37 < 6.72E.07 2.67E.06 

4.94E.06 < l39EOI  t (YEQ1 

2.47E-X 3.WE.06 < 9 X - S  

5.57E.06 - 6.71E.06 3.SE06 

11x05 

8.77E.M 

7 3 E . M  

3.%EQB 

62oE46 

228EQB 

S.CSEOB 

8.41148 

2.8Z.06 

2.11E.M 

5.38E.M 

I.WEQ4 

7.61E.M 

23sEQ1 

1 .ooE.06 

1.ME.06 

651E.M 

3.SE.06 

& S E D 1  

22IE-S 

2.76E.M 

ZlPE.06 

8.37EQ7 

m a  
4.14EQB 

2.71E.06 

3.65E.07 

t.4sE-37 

t.mE-n 

25oEa 

1.l lE-X 

8.87E05 

5.eZEQ7 

2.osEQ7 

3.88EQ1 

2.39E.M 

2.wE-X 

8.WE.06 - 
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TABLE 5 7 A .  PLATEN PRESS MOLD CURING EMISSION FACTOR SUMMARY 
(HAP. Usted In Descending Ode1 by Mean*) 

0 

a 

C l f  I 

3.lOE-04 1.51E-04 3.nE.W 558EQI S.WE05 t.24E0) 3.15E-04 2.35E-04 2 3 E 4 4  521EQI 

1.59E-33 < 1.39E.03 < 2,8510) < 1.3SE0) < S.YEQ4 < 5.70E0) ' 2.87EIO * 250E0) 2.61E0) < 2.(M0) 

132E0) 1.15EIO < 2.45E43 < 2.75E44 < 7.UE.04 < 5.tJEQf < 2.55E.W ' 2.17E.W < 29oE.W < 257E-m 

126E0) 

2.15E-X 

1.56E.07 

7.49E-X 

5.09E.07 

3.YE-X 

5.15E-X 

3 . l 8 E M  

2.58E-X r 

5.15E-X < 

5.15E-X < 

423E-X 

725E.07 

1.ME-X 

4.20E-X 

2.58E-X < 

2.58E-X < 

1.06E-X < 

1.01EQS 

5.47EQB 

U 2 E - X  

1.42E-X < 

1.08E-X 

3.23E.07 

8.12E.07 

1.9lE.07 

I.82E.07 

e.mm < 

3.YE-X 

3.5lE.071 < 

I.WE-37 

1.61E-3, 

8.SEQB 

4.WE-04 227EIO I.78E44 

5.35EOl 3.15E-X 3.46E-X < 

4.15E.07 7.08E.07 2.09E-X ' 
1.03EM 6.%E06 1.66EM 

1.39EO6 425E47 O.CQEUC 

2.52EQS 3.15E06 3 . M - X  

7.ME-04 s 5.WEQS < 2.WE-X < 

3.65E-X 3.08EQ6 < 4.ME-X - 
829E-X 1.16E44 157E-X ' 
1 2 8 E M  5.WE-X r 2 M E - X  - 
1 2 6 E M  s 5.WE-X 5.47E-X r 

820E-X 5.WEQ6 1.I5EM 

I m E M  s 7.09E-37 5.ME-X 

I 

2.77E-X 2.89E06 2.ME-X < 

6.8sE-X 

2.48E-X 2.1AE-X 3.LUE-X 

6.2OE-X < Z.3ZE-X < 1.YE-X ' 
6.29~06 S . S E ~  < WE-X < 

8r)E-X 7.87E.07 r 1.YE-X 

LS1E-X 9.WE-X 9.24E-X 

2.j1E-X 3.OlE.07 1.39E.07 

1.39E-X r !%E06 1.YE-X < 

I . S E Q S  < 13sE-X 2.OlE-X 

1.SE-X t.I(IEO6 < l . l l E 0 6  < 

4.59E.07 5786.07 Id7E06 

5.37E.07 5.19E.07 9.67E.07 

8.ME-X < 128E47 4.YE-X < 

1.59E-X < 8.MEQB < 1.39E.07 < 

2.39E.07 < 2.92E.07 < 3.37E.07 ' 
6.SOE-X 5.%EdB 9.ME-X 

1.31E.07 < ISIE.07 < 1.98E.07 < 

l.llE.07 2 . m - X  L 2.I5E.07 < 

1.08E.07 9.WE-X ' 2.ME.07 < 

7.63E-X 5 Y E - X  < 1.85E.07 

7 . 7 ~ -  8.ezc-X 1 . ~ ~ 0 7  < 

6 . 0 1 ~ ~ 8  IYEQ~ 8 . 4 5 ~ ~ ~  < 

5.WZ-X I.YIE-37 3.06E.07 r 
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TABLE 57& PLATEN PRESS M O W  CURING EMISSION FACTOR SUMMARY 
(HAPS U n d  In WE.Ming Order by Means) 

CAS 1 

711E44 

1.16E.03 

1.15E.m 

1.06E-W 

..06E-X 

Z.JPEQ4 

8.87EQ5 

1.WE-X 

828E-S 

2.PEM 

221EM 

2.67EOS 

7.61E46 

5 .3E46  

8 M E 0 8  

7.35E08 

22BE.06 

87oEQ6 

2.41E46 

3.69EOB 

2.7E46 

?.E46 

3.12€46 

2.5QEQ6 

2.71E-96 

3.65EQ7 

2.06EQ7 

1m46 

,.,,E46 

5.86E07 

(.ME46 

502EQ7 

1.49EQ7 

6.37EQ7 

8.m- 

II.~IEOB 

0.05EOB 

39sEQB 

..,.EQ) 

651EQB 
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Table 3.8.  HOT AIR OVEN CURE EMISSION FACTOR SUMMARY 
(HAPS Llsrrd Alphabetically) 

' 
Ethylbemere 

wo75.34-3 
ow75354 
wO71.556 
ow7400-5 
0007434-5 
00396.124 
00106-93-4 
00107-06-2 
00070.87-5 

12M2.1 
00106-99.0 
001064E-7 
0012341-1 

106-503 
00070.953 

95-46-7 
00565753 
005.12.85 
121-1112 
95-954 

91-94-1 
119-904 

114957 
)8394106-44-! 

92.67.1 
00108-1&1 

92-993 
10002.7 
101-77-9 
534-52-1 
75058 

wo90.86-2 
00107-02-6 
00107-13-1 
00107-051 

62-53.3 
9007-7 

00071-43-2 
92-87-5 

M 1 W - 7  
92.52-4 
11144.4 
117.81.7 

ow75252 
00074.83-9 
00075150 
ow56-22-5 
465581 

00106-907 
o w 7 5 w 3  
Mo6746.3 
00074-67-3 

98-82-8 
132.M-9 
60-11.7 
131-1 1-3 
84-74-2 

001W89-6 
CO1W-41-4 

88-06-2 

5.56E-M 
8.77E-04 < 
1.38E.04 < 

1.29E.06 < 
1.29E-06 < 
1.12E-06 < 
1.29E.06 < 
129E-06 < 
2.59E-06 < 
1.29E-06 < 
1.29E-06 ' 
1.29E-06 < 

9.94E-08 < 
3.58E-07 
1.29E-06 s 
5.18E-06 < 
9.94E.08 c 

1.62E-06 < 
1.25E-07 < 
3.76E-07 
6.15E-07 < 
1.44E.07 < 
1.30E.07 < 
1.27E-07 < 

6.33E-08 < 
1.31E-07 < 

4.81E-08 < 
3.19E.07 < 
4.97E-08 c 

1.29E.06 < 
9.30E.06 < 
2.98E.07 < 
1.17E-07 < 
2.69E-07 < 
6.31E-07 < 
3.06E.07 
7.92E-07 < 
2.59E.06 < 
2.59E.06 < 
7.53E.06 
9.30E.08 < 

1.46E-06 
4.97E-08 < 

2.59E-06 < 
3.77E-07 
1.14E-07 < 
2.7ZE-08 
1.29E.06 < 
l.29E-06 c 
1.80E.W 
1.29E-06 < 
3.23E-06 < 

1.29E-06 < 
1.29E-06 < 
lBE-06  
1.21E-07 < 

5.13E.08 
1 .95E.06 
7.37E.08 c 

4.65E-06 
7.61E-06 
2.59E-06 < 

1.88E-03 
2.06E.03 < 
1.09E.03 s 

4.26E.06 < 
4.26E-06 < 
4.26E-06 < 
4.26E-06 
4.26E.06 
8.52E-06 < 

4.26E.06 
4.26E-06 
4.26E-06 < 
7.23E-08 
1.24E-06 < 

4.26E.06 < 
1.70E-05 < 

7.23E.08 < 
8.52E-06 < 
8.ME-08 < 
5.54E-07 
5.19E.07 < 
1.22E.07 < 
1.08E-07 
1.06E-07 < 

5.95846 < 

9.46E.W < 
3.51E-08 < 
8.19E.08 
4.15E-08 < 
4.26E.06 c 

7.55E.06 < 
2.518.07 < 

8.4OE.06 < 
2.21E-07 < 

8.52E-06 < 

E: 
6.52E-06 c 

8.52E-06 < 

1.486-07 
6.80E.08 < 
4.88E-05 
3.51E.08 < 
8.52E-06 
3.92E.07 '< 
7.87E-08 c 

2.74E.m 
4.26B06 < 

4.26E-06 < 
4.69E-M 
4.26E-06 < 
2.13E-05 < 
4.26E-06 < 
426E-06 
4.26E-06 < 
4.26E-06 < 
~.wE.o~ 
2.10E-06 
5.32E-06l < 

3.19E.06 < 
0.WE.a 
8.52E-061 < 

7.83E-M 
2.10E-03 
1.06E-03 

3.80E.06 
3.6OE.06 
3.74E-06 
3.8OE-06 
3.80E-06 
7.59E-06 
3.80E-06 
3.80E-06 
3.80E-06 
l.18E-07 
6.39E-07 
3.80E.06 
1.52E.05 
1.18E-07 
7.27E.06 
1.41 E-07 
2.24E.06 
6.07E.07 
1.69E-07 
1.69E.07 
1.65E-07 
8.73E-06 
1.38E.07 
5.09E.08 
2.01E-07 
6.13E-08 
3dOE-06 
1.1 3E-07 
3.90E-07 
1.23E-07 
3.30E.07 
6.94E-06 
7.WE-05 
6.22E.06 
7.59E-06 
7.59E-06 
3.69E.07 
1.1 1E.07 
1.61E-05 
5.15E.08 
7.59E-06 
1 .SEE46 
1.29E-07 
4.52E-01 
3.80E-06 
3.80E-06 
5.56E04 
3.80E-06 

3.80E-06 
3.80E-06 
3.80E-06 
3.51E-06 
1.735-07 
2.45E-061 

5.52E.06 
2.87E-061 
7.59E-061 

1 . n ~ - o 5  

7 . 7 i ~ - c a  

I 

1.58E-03 
c 3.36E.03 
c 2.03E-03 

< 5.94E-06 
c 5.84E-06 
< 5.84E-06 
c 5.84E-06 
< 5.84E-06 
< 1.17E-05 
c 5.84E-06 
c 5.84E-06 
< 5.84E-06 
< 1.83E-07 

1.24E-06 
< 5.94E-06 
< 2.33E-05 
< 1.WE-07 
< 1.17E.05 
< 2.12E-07 

5.79E-06 
< 1.29E-06 
< 3.02E-07 
< 2.70E.07 
c 2.61E-07 
< 1.19E-07 
< 1.89E-07 
< 6.97E-08 

3.19E-07 
< 9BE-08 
< 5.84E-06 
< 1.7lE-07 
< 6.21E.07 
< lbBE-07 
c 4.99E.07 
< 1.17E-05 

2.13E.04 
9.34E-06 

< 1.17E-05 
< 1.17E-05 

8.85E-07/ 

I 
< 1.71E-07 

4.88E.05 
< 6.97E-08 
< 1.17E-05 
< 3.%E-06 
< l.WE-07 

1.ME-06 
< 5.84E-06 
< 5.84E-06 

1.20E-03 
< 5.ME-06 
< 2.86E.05 
< 5.84E-06 
< 5.B4E-X 
< 5.84E-06 
< 5.84E-06 

3.86E.07 
3.29606' 

< 1.04E-07 
6.7lE-06 
7.61E.06 I 

< 1.17~-05/ 

6.60E-M 
1.01E.03 
7.73E-M 

1.eaE.06 
1.88EG 
1.96E-06 
1.88E.06 
1.88E-06 
3.77E-06 
1,886-06 
1.88E-06 
1.88E-06 
4.71E-08 
423E-07 
1.88E-06 
7.53E-06 
4.71E.08 
420E-06 
5.30E48 
2.51E.06 
3.41 E-07 
8.WE-06 
7.1fiE-08 
6.88E.08 
2.44E-08 
3.87E-08 
1.43E-08 
9.68E-08 
226E-08 
1.88E.06 
4.16E-08 
1.65E.07 
3.47E-08 
1.21E-07 
4.64E-06 
9.71E-05 
3.856.06 
3.77E-06 
3.77E-06 
3.58E.07 
4.40E-08 
2.17E-05 
1.42E-08 
3.77E-06 
1.69E-06 
4.85E-08 
4.37E-07 
1.88E-06 
1.88E-06 
4.92E-M 
1.58E.06 
1.07E-05 
1.88E-06 
1.88E-06 
1.88E-06 
227E-% 
1.51E-07 
5.97E-07 
2.1 1 E.08 
2.33E-06 
3.38E-06 
3.775-06 
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Tnblr 3 - 8. HOT AIR OVEN CURE EMISSION FACTOR SUMMARY 

-wound a CAS Numbers 

wO87-68.3 
118-74-1 
87-3 
77.47-4 
67.72-1 
123-31-9 

WYC-61.1 

101.144 
wO75Q9.2 

91.203 
W11054.3 

78-59-1 

~ i o a m . 3  

90.953 
62-?.%9 
59-89-2 
121.69-7 
90.04-0 
95.53-4 

wO95-47-6 
82.688 
87-86.5 
108-95-2 

wO75-56-9 
Wlob.42.3 
WloQ42.5 

71-43-2 
91.2&3 
91.22.5 

01634-M-4 
W127-18-4 
w i o a w - 3  
wO79-01-6 
1582098 

0007501-4 
~ i o a o s . 4  

(HAPS L W  Alphnbrtidly) 

< 

< 

< 

< 
< 
< 

< 

< 

< 

< 
< 
' 
< 

< 

< 

< 

< 

< 

< 

< 
< 
< 

2.59E.06 
1.03E-07 
1.59E.07 
1.55E.07 
2.05E-07 
8.82E.08 
1.79E-06 
4.97E.08 
(..TIE-07 
2.59E.05 
3.51E.07 
1.34E-06 
3.SQE-06 
8.98E.08 
2.ME-07 
2.45E.07 
6.89E-08 
1.31E-07 
8.17E.08 
5.44E.07 
3.48E-07 
1.62E.07 
1.2UE-06 
2.59E-06 
1.93E-06 
8.61 E-07 

1.89E-05 

2.59E.06 
1.29E-06 
2.75E.06 
1.29E.06 
1.72E.07 
1.29E-06 
l.29E-06 

< 
< 

< 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 

< 
< 

< 

< 
< 

< 
< 
< 
< 

8.4OE-06 
1.16E.07 
1.32E-07 
1.40E-07 
6.49E-08 
2.49E-07 
3.61E-08 
1.14E-07 
5.ffiE-05 
1 .33E-06 
1.07E-06 
3.13E-06 
6.596.08 
1 .AOE-07 
1.68E-07 
5.WE-08 
9.57E-08 
5.63E-06 
4.92E-05 
2.86E.07 
1.33E.07 
3.41 E47 
8.52E.06 
2.95E.06 
4.25E-07 
2.13E.06 

8.52E-06 
4.26E-06 
4.37E.06 
4.26E.06 
1.45E-07 
4.26E.06 
4.26E-06 

< 

< 
< 

< 
< 

< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 
< 

< 

< 

< 

< 

< 

< 
< 

< 
< 

7.59E-06 
125E-07 
1 .89E-07 
2.CdE-07 
2.32E-07 
1.05E-07 
7.8SE-07 
5.86E-08 
1 .SE-07 
1.35EQd 
6.66E.07 
1 .=E06 
4.63E-06 
1.07E-07 
2.31E-07 
2.77E-07 
4.8OE-07 
1.57E-07 
9.25E.08 
1.67E.05 
4.27E-07 
1.98E.07 
123E-06 
7.59E-06 
1.OlE05 
5.79E-07 
2.13E-06 
1.89E-05 
1.23E-04 
7.59E.06 
3.8OE-06 
4.12E.06 
3.BOE-06 
2.24E.07 
3.80E.06 
3.80E-06 

< 

< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 

< 
< 

< 

< 

< 

< 

< 
< 
< 

1.17E-05 
1.89E-07 
2.93E-07 
3.25E-07 
3.5lE-07 
1.63E-07 
1.79E.06 
9.WE-08 
2.26E-07 
3.21EQd 
1.33E-06 
2.32E-06 
6.86E-06 
1.65E-07 
3.48E-07 
4.18E-07 
126E-06 
2.UE-07 
1.39E-07 
4.92E-05 
6.47607 
2.99E.07 
2.16E-06 
1.17E-05 
2.53E.05 
8.6lE-07 
2.13E-06 
1.89E-05 
123EQd 
1.17E-05 
5.ME-06 
5.25E-06 
5.ME-06 
3.57E-07 
5.84E.06 
5.61E46 

3.77E-06 
4.56E.08 
7.558-08 
8.KlE-08 
8.82E-08 
4.17E-08 
7.08607 
2.29E-08 
4.61E.06 
1.32E44 
4.70E-07 
5.35E-07 
1.61E06 
4.24E-08 
8.69E.08 
1.05E-07 
5.ffiE.07 
6.318-08 
3.47E-08 
2.30E-05 
1.YIE-07 
7.24E-08 
7.44E-07 
3.77E-06 
1.086-05 
2.WE-07 
NA 
NA 
NA 
3.77E-06 
1.88E-06 
1.045-06 
1.ffiE-06 
9.44E-08 
1.88E-06 
l.ffiE-06 
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Table 3 ~ SA. HOT AIR OVEN CURE EMISSION FACTOR SUMMARY 
(HAPS Lisled in Descending Order by Means) 

i 

:TOTAL VOCs 
ISOTAL SPECIATED ORGANICS 
FOTAL ORGANIC HAPs 
I 

Individual HAPs: 
! Carbon Disulfide 
! Methylene Chlonde 

/ j  Substiluled Quinoline 
Acetophenone 
Substilured Naphthalene i Benzene 
Carbanyl Sulfide 

[ *Xylene 11 1.4-Dioxane 

!: PXylene 
I. Benzyl Chloride 
' 1.2-Dibmm0.3-Chl0mpropane 
i Herrachloml.3-buladiene 'I 1 AlMChlodde 
f 1-8ul$ Methyl Elher 

Propylene Oxide [ Epichlorohydnn 
j( AcrVlonilnle 
:: Z-Bulanone /j Acel~i l r i le 

Acmlein 1; nHexane 
!. Toluene 
/ I  1.4.Dichlombemene 
11 Chlomfom 
' Telmchlomelhene 1 Tdchlomethene 1 Vinyl Acetale 

I/ Carban Tetrachloride 
1; Vinyl Chloride 
! I-Mefhyl.2pentanane 
f 1 2.Dichloropmpane 
:; 1 .2-Dihloroelhane 
I 1.l~Drhlorwthene 
1. 1.1.2-Tnchlomelhane 
' Chlomelhane 

Chbmknrene 
1.1.2.2~Talrachiomelhane 
1.2.Dbrom1hane 

! 
Bmmomemane i 

! Bmmofom 
,: l.l.l-T&chbrwlhane 
i. Chlommelhane 
! Di-nauyphlhalale 
i. Dibenzofumn 
I 2.3.4.Trimethylpentane 
' Substituted Benzene 
, Biphenyl 

' Naphthalene 
b Phenol 

' 2.4~Dinilmphenol 
I s m l a w  

.' m-Xylene 

.-diene 

Chemical Commund 

t 

1.1-Dichlomelhane 

1 

- 

CAS Numbers 

00075-154 
00075-09-2 

91.22-5 
00096-86-2 

91-203 
00071433-2 
463-56-1 

00095476 
00123-91-1 
0010642-3 
00100-44-7 
00096.12-8 
Wo8768-3 
0010705-1 
01634.244 
Wo75-56-9 
00106-89-8 
00107-13-1 

00076-93-3 
75-05-6 

00107-02-6 
00110-54-3 
0010888-3 
00106-46-7 
m 7 6 6 - 3  
00127-184 
00079-016 
W106-054 
00075-34-3 
00056-23-5 
00075-014 
Wlrm- l& l  
00076-67-5 
CO107-06-2 
00075-354 
00079-00-5 
0007500.3 
CO106-907 
m79-34-5 
00106-934 
00074-83-9 

00075-25-2 
wO71-556 
00074.674 

04-74.2 

13264-9 
CO565-75-3 

7143.2 
92.524 
91.203 
106-95-2 

005-12-65 
00540.64-1 
00106-38-3 
00106.99.0 

~ 

5.56E-04 1.68E-03 
c 8.77E-04 .j 2.06E-03 < 

< 1.38E-04 c 1.09E-03 c 

1.60E-06 4.69E-54 
2.59E.05 5.86E-05 

3.06E.07 2.13E-04 
1.69E-05 
1.46E-06 4.88E-05 

< 3.23E-06 s 2.13E05 < 
5.44E-07 4.92E-05 < 

< 5.16E-06 c 1.70E-05 
1.93E-06 2.95E-06 

< 2.59E-06 c 6.52E-06 < 
< 2.59E-06 c 6.52E-06 c 
< 2.59E-06 c 6.52E-06 < 
c 2.59E-06 c 6.52E-06 c 

< 2.59E-06 c 6.52E-06 < 
2.59E-06 c 6.52E-06 < 

< 2.59E-06 c 6.52E-06 c 
< 2.59E-06 c 6.52E-06 c 

1.62E-06 c 6.52E-06 c 
6.31E-07 < 6.52E-06 < 
7.92E-07 c 8.52E-06 
3.90E-06 3.13E-06 
2.75E-06 4.37E-06 

< 1.29E-06 c 4.26E-06 < 
c 1.29E-06 c 4.26E-06 < 

< 1.29E-06 < 426E-06 c 

< 1.29E-06 c 4.26E-06 < 

c 1.29E-06 c 4.26E-06 c 

< 1.29E-06 c 4.26E-06 < 

< 1.29E-06 c 4.26E-06 c 

< 1.29E06 (F 4.26E-06 < 
c 1.29E-06 < 4.26E-06 c 

< 1.29E-06 c 4.26E-06 < 
1.29E-06 < 4.26E-06 

< 1.29E-06 c 4.26E-06 < 

c 1.29E-06 c 4.26E-06 < 

< 1.29E-06 < 4.26E-06 < 
c l.29E-06 < 4.26E-06 
< 1.29E-06 < 4.26E.06 c 
c 129E-06 < 4.26E-06 < 

1.29E-06 < 4.26E-06 c 
c 1.29E-06 c 4.26E-06 c 

1.12E-06 c 4.26E-06 < 

4.21E07 < 426E-06 
7.61E-06 O.WE+OO 
1.95E-06 2.10E-06 

c 3.76E-07 5.54E-07 
2.13E-06 

3.77E-07 3.92E.07 c 
1.31E-06 1.07E-06 
1.20E-06 3.4IE-07 

< 6.15E-07 < 5.19E-07 < 

1.79E-06 c 2.49E.07 c 
c 3.51E-07 1.33E-06i c 

1.69E05 1.89E05 

2.13E-06 2.13E-06 

6.60E-94 
1.01E43 
7.73E-54 

4.92E-54 
1.32E-04 
NA 
9.71E.05 
NA 
2.17E05 
1.07E05 
2.2OE45 
7.53E-06 
1.08E-05 
3.77E-06 
3.77E-06 
3.77E-06 
3.77E-06 
3.77E-06 
3.77E06 
3.77E-06 
3.77E-06 
4.20E-06 
4.64E-06 
3.65E-06 
1.61E-06 
1.ME-06 
1.88E-06 
1.88E-06 
1.88E-06 
1.88E-06 
1.88E-06 
1.BBE06 
1 .@E= 
1.88E-06 
1.88E-06 
l.BBE-06 
1.88E-06 
1.88E-06 
1.88E-06 
1.86E-06 
1.BBE-06 
1.88E-06 
1.88E-06 
1.88E-06 
1.88E-06 
1.96E-06 
2.27E-06 
3.38EQ6 
5.97E07 
2S IE06  
NA 

1.69E-06 
5.35E47 
7.UE-97 
3.41E-07 
7.06E-07 
4.70E07 

c 3 . ~ 1 ~ - 0 7 1  1.24E-061 c 3.23E.07 ~ < 6.39E-07 
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Table 3 .  SA. HOT AIR OVEN CURE E M I S S I O N  FACTOR SUMMARY 
(HAPS Listed in Descending Order by Means) 

Cmpd. 15 (a) 
IbsUb Nbber 

!. 

Cmpd. 88 (a) Cmpd. #22 (a) MEAN MAX Sm. DEV. 
IbSUb Nbbar IbsUb rubber lbsUb rubber IbsUb wbber IbNb rubber Chemical COmDOund 

8.61E-07 
6.89E-06 
2.72E-08 
3.46E-97 
2.98E-07 
7.53E-08 
2.69E-07 
3.51E-97 
2.45E-07 
2.05E-07 
2.05E-07 
1.72E-07 
1.55E-07 
3.19E-07 
1.62E-07 
1.44E-07 
1.59E-07 
5.13E-06 
1.30E-07 
1.57E-07 
1.27E-07 
1.31E-07 
1.25E-07 
1.31E-07 
1.14E-07 
1.03E-07 
1.17E-07 
9.94E-06 
9.94E-06 
9.30E-06 
9.30E-08 
6.96E-08 
6.82E-06 
6.17E-08 
6.33E-96 
7.37E-06 
4.97E-96 
4.97E-96 
4.65E-08 
4.97E-08 
4.61E-08 

Styrene 
N.N-Dimelhylaniline 
bis(2-Elhylhe~)phlhalate 
Penlachloronilmben2eoe 
4-NamphenOl 
Aniline 
4.6-Dinil~2-memylphenol 
Elhybemene 
n-Nilmsomorpholine 
Hemchlomslhane 
n-Nnmdimethylamine 
Ttilluraiin 
HexachlorOcyclopentadiene 
314-Melhylphenol 
Pentachlorophenol 
2.4-Dinilmloluene 
HexaChlombutadiene 
Cvmene 
2.4.5T~chlorophenoI 
Methylene bis-chlomaniline 
2.4.6-Tti~hlorophenoI 
DAnisidine 
2-Melhylphenol 
3.3'-Dimelhoxybenzidine 
bis(2-Chlome1hyl)elher 
Hexachlomhenzeene 
4.4-Melhylenedianiline 
1 .d-Phenylenediamine 
12.4.Trichlorobenzene 
4-Nilmbiphenyl 
a.a.a-TriChlOmlOiuene 
Nilmbenzene 
Hydmquinone 
*Toluidine 
3.3-Dichlombenzidine 
Dimelhylaminoaroben2ene 
4-Aminobiphenyl 
lkqhomne 
Dimethylphthalate 
Benzidine 
3.3-Dimethylbenzidine 

< 

< 
c 

< 
< 
c 
< 
< 

< 
< 

c 
c 

c 
c 

< 
c 

c 
c 

< 
c 
< 

< 
c 
c 
c 
c 

< 
c 

< 
< 

< 
c 
c 

c 

c 

c 

~~~~ ~ 

CAS Numbers 

WlW42.5 
12169-7 
117-61-7 
8268.6 
1W-92-7 
62-53-3 
534-52-1 

w100-414 
5949-2 
67-72-1 
62-75-9 

158249.6 
77474  

06.394106M-t 
8 7 - 6 5  
121-14-2 
8768-3 
9642-6 
95954  
101-144 
8806-2 

90-04-0 
9546-7 
119-904 
111.444 
116-74-1 
101-77.9 
106-50-3 
120-62-1 
92-93-3 
9847-7 
98-953 
123-31-9 
95.534 
91-94-1 
60-11-7 
9267-1 
76-59-1 
131-11-3 
92-87-5 
119-93-7 

4.25E.07 
5.WE-08 
2.74E-07 
2.ffiE-97 
2.51E.07 
1.46E-97 
221E-97 
2.31E-07 
1.68E-97 
l lOE-07 
1.40E-97 
1.45E-97 
1.32E-97 
6.19E-08 
1.33E-97 
1.22E-97 
1.16E-97 
6.08E-08 
1.08E-07 
1.14E-07 
1.06E-97 
9.57E-06 
6.50E-08 
9.46E-08 
7.67E-08 
6.40E-08 
6.40E-08 
7.23E-06 
7.23E-08 
7.55E-08 
6.60E-08 
6.59E-08 
6.49E-08 
5.63E-08 
5.95E-08 
5.32E-08 
4.15E-08 
3.61E-08 
3.19E-96 
3.51E-08 
3.51E-08 

< 

< 
< 

< 
< 

< 
< 
< 

c 
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< 

< 

c 

< 

c 
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< 
< 

< 
< 
< 
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< 
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< 
< 
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< 
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< 
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< 
< 
< 

< 
< 
< 

< 
< 
< 

< 
< 
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< 
< 
< 
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< 
< 
< 

< 
< 
< 

< 
< 

< 
< 
< 
< 
< 

< 
< 

< 
< 

< 
< 

< 

< 

5.79E-07 
< 4.60E-07 
< 4.52E.07 
c 4.27E-07 
< 3.90E-07 
< 3.69E-07 
< 3.30E-07 
< 3.WE-07 
< 2.77E-07 
< 2.32E-07 
< 2.31E-97 
< 2.24E-07 

2.ME-07 
< 2.01E-97 
c 1.96E-97 
< 1.69E-97 
c 1.69E-07 
c 1.73E-07 
c 1.69E-97 
< 1.66E-07 
< 1.65E-07 
< 1.57E-07 
< 1.41E-07 
< 1.36E-97 
c 1.29E-97 
< 1.25E-07 
c 1.23E-97 
< l.lBE-07 
< l.lBE-07 
< 1.13E-07 
< l . l lE-07 
< 1.07E-07 
c 1.05E-07 
< 9.25E-08 
c 6.73E-06 
c 7.71E-96 
c 6.13E-06 
c 5.ffiE-08 
< 5.52E-08 
c 5.15E-08 

6.61E-07 
< 1.26E06 

1.05E06 
< 6.47E-07 
c 6.21E-97 

6.65E-97 
< 4.99E.07 
< 3.51E-97 
< 4.16E-97 
< 3.51E-97 
< 3.46E-97 
-z 3.57E-97 
< 3.25E-07 

3.19E-07 
< 2.93E-07 
< 3.02E-07 
< 2.93E.07 

3.86E-07 
2.70E-07 

< 2.26E-07 
< 2.61E-07 
< 2.44E-07 
< 2.12E-07 
< 1.69E-07 
c 1.94E-97 
< 1.69E-07 
< 1.68E-07 
c 1.83E-07 
< 1.83E-07 
< 1.71E-07 
< 1.71E-07 
< 1.65E-97 
c 1.63E-07 
< 1.39E-07 
< 1.19E-07 
< 1.ME-07 
< 9.29E-96 
c 9.WE- 
c 6.71E-06 
< 6.97E-08 

4.51E-07 
1.26E06 
1.05E06 
6.47E-07 
6.21E-97 
8.05E-07 
4.99E-07 
3.17E-07 
4.18E-97 
3.51E-07 
3.48E-07 
3.57E-97 
3.25E-07 
2.03E.07 
2.99E-07 
3.02E-07 
2.03E-07 
3.ffiE-07 
2.70E-07 
2.26E-07 
2.61E-07 
2.44E-07 
2.12E-07 
1.69E-07 
1.94E-07 
1.69E-07 
1.68E-07 
1.03E-07 
1.63E-07 
1.71 E07 
1.71 E07 
1.65E-97 
1.63E-97 
1.39E-97 
1.19E-07 
l.ME-97 
9.29E-08 
9.WE-08 
6.71E-08 
6.97E-08 
6.97E-08 

2.WE-07 
5.66E-07 
4.37E-07 
1.58E-07 
1.65E-07 
3.ffiE-07 
1.21 E 0 7  
5.ME-08 
1.05E-97 
6.82E-08 
6.69E-08 
9.44E-08 
8.61E-08 
9.68E-08 
724E.08 
6.WE-08 
7.55E-08 
1.51E-97 
7.16E-08 
4.64E-08 
6.88E-08 
6.31E-08 
5.30E-08 
3.87E-08 
4.85E-08 
4.56E-08 
3.47E-08 
4.71E-08 
4.71E-08 
4.16E-08 
4.40E-08 
4.24E-08 
4.17E-08 
3.47E-08 
2.44E-08 
2.11E-08 
2.26E-08 
229E-08 
2.33E-08 
l.UE-08 
1 . U E a  
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APPENDIX A 

COMPARISON OF COMPOUND EMISSIONS BY PROCESS 
(Listing Of Evaluated Compounds and Calculated Emission Factors) 

A- 1 
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APPENDIX B 

RUBBER COMPOUND INFORMATION 

B- 1 



INDEX OF RUBBER COMPOUNDS 

Compound #1: Tire Inner Liner (BrIIR/NR) 
Compound #2: Tire Ply Coat (Natural Rubber/Spthetic Rubber) 
Compound #3: Tire Belt Coat (Natural Rubber) 
Compound #4: Tire Base/Sidewall (Natural RubberPolybutadiene Rubber) 
Compound #S: Tire Apex (Natural Rubber) 
Compound # 6  Tire Tread (Styrene Butadiene RubberPolybutadiene Rubber) 
Compound #7 Tire Bladder (Butyl Rubber) 
Compound # 8  EPDM 1 (EPDM Sulfur Cure) 
Compound #9 EPDM 2 (Peroxide Cure) 
Compound #lo: EPDM 3 (Non-blackEPDM Sulfur Cure) 
Compound #11: CRW (Polychloroprene W Type) 
Compound #12: CRG (Polycbloroprene G Type) 
Compound #13: ParacrylOZO (NBRPVC) 
Compound # I 4  Paracryl BLT (NBR) 
Compound #15: Hypalon (CSM) 
Compound #16 Fluoroelastomer (FKM) 
Compound #17 AEM (Vamac) 
Compound #18 Hydrogenated Nitrile (HNBR) 
Compound #19 Silicone (VMQ) 
Compound # 2 0  Acrylate Rubber (ACM) 
Compound #21: Chlorinated Polyethylene (CPE) 
Compound #22 Emulsion SBR (SBR 1502) 
Compound #23: Epichlorohydrin (ECO) 
Compound #24: Oil-Extended SBR (SBR 1712) 
Compound #2S: Emulsion SBR (SBR 1500) 
Compound #26 Solution SBR (Duradene 707) 



RUBBER COMPOUND RECIPES 

Compound #1: Tire Inner Liner (BrIIRDIR) 
Recipe: 
Brominated IIR X-2 85.00 
SMR 20 Natural Rubber 15.00 
GPF Black 60.00 
Stearic Acid 1.00 
Paraffinic Medium Procw Oil 15.00 
Unreactive Phenol formaldehyde type resin (Arofene 8118. SP1068) 5.00 
Zinc Oxide 3.00 
Sulfur S O  

~~ 

MBTS 1.50 
186.00 

Number of Passesnemperature: 
1 (NPTemperature: 320°F. Chlorobutyl or 290'F Bromobutyl 
2 (P) Temperature: 220°F 

Compound #2: Tire Ply Coat (Natural Rubber/Synthetic Rubber) 
Recipe: 
50472 Natural Rubber 
SMR-GP Natural Rubber 70.00 
Duradene 707 
N330 
Sundex 790 
Flectol H 
Santoflex IP 
Sunproof Super Wax 
Zinc Oxide 
Stearic Acid 
Sulfur 
CBS 

Number of Pawsnemperature: 
1 (NP) Temperature: 330°F 
2 (P) Temperature: 220°F 

30.00 
36.50 
20.00 

1.50 
2.30 
1.20 
5.00 
1.00 
2.30 
.80 

170.60 

Compound #3: Tire Belt Coat (Natural Rubber) 
Recipe: 
# 1 R S  Natural Rubber 100.00 

Aromatic Oil 5.00 
N-(13 dimethylbutyl) -N-phenyl-P-phenylene diamine (Santoflex 13) 1.00 
Zinc Oxide 10.00 
Stearic Acid 2.00 
n-tertiary -butyI-2-benzothimle disulfide (Vanax NS) 3 0  
Sulfur 4.00 
Cobalt Neodecanate (205% cobalt) 2.50 

180.30 
Number of PasesKempera fures: 
1 (NP) Temperature: 330°F: add 1R black. add 1R oil 
2 (NP) Temperature: 330°F: add remainder of black and oil 
3 (remill) Temperature 3WF 
4 (P) Temperature: 220°F 

HAF Black (N330) 55.00 



Compound # 4  Tire Base/Sidewall (Natural Rubbermolybutadiene Rubber) 
Non -Productive Recipe: 
NR-SMR-5 CV 50.00 
Taktene 1220 50.00 
N330 Carbon Black 50.00 
Zinc Oxide 1.50 
Stearic Acid 2.00 
Agerite Resin D 2.00 
vulkanox 4020 3.00 
Vanwax H Special 3.00 
Flexon 580 Oil 

Productive Re+: 
Non Productive 
Zinc Oxide 
Rubber. Maker Sulfur 
DPG 
CBS 

Number of PasseslTemperatures: 
1 (NP) Temperature: 33OT 
2 (P) Temperature: 220°F 

1o.00 
171.50 

171.50 
1.50 
1.75 
0.10 
0.60 

175.45 

Compound #5: Tire Apex (Natural Rubber) 
Recipe: 
TSR 20 Natural Rubber 
H A F  Black (N330) 
Aromatic Oil 
Stearic Acid 
Resorcinol 
Hexamethylenetetramine 
Zinc Oxide 
N-teniary -butyl-2-knzothiazole disulfide (Vanax NS) 
n -olclohexvlthio~thalimide (Santonard PVI) 

100.00 
80.00 
8.00 
1 .oo 
3.00 
3.00 
3.00 
1.50 
30 

3.00 
202.80 

1 (NP) Temperature: 330°F. add 60 parts black. add 6 parts oil 
2 mP) Temperature: 330°F. add Resorcinol. add 20 Darts black. add 2 Darts oil 

- 
3.00 

202.80 
1 (NP) Temperature: 330°F. add 60 parts black. add 6 parts oil 
2 mP) Temperature: 330°F. add Resorcinol. add 20 Darts black. add 2 Darts oil . ,  
3 (l') Temperature 200°F: add Hexam. 



Compound # 6  Tire Tread (Styrene Butadiene Rubbermolybutadiene Rubber) 
Non-Productive Recipe # I :  
SBR 1712C 110.00 
N299 Carbon Black 60.00 
Taktene 1220 20.00 
Zinc Oxide 1.50 
Stearic Acid 3.00 
Vulkanox 4020 2.00 
wingstay 100 2.00 
Vanox H Swcial 2.50 
Sundex 81% Oil 

Non -Productive Recipe #2: 
Non-Productive #1: 
N299 Carbon Black 
Sundex 8125 Oil 

Productive Recipe: 
Non Productive #2 
Zinc Oxide 
Rubber Maker Sulfur 
TMTD 
CBS 

Number of PassesKemperaturer: 
1 (Np) Temperature: 330°F. add GO 
pans black. add 20 pans oil 
2 (NP) Temperature: 330°F: add 20 
pans black: add 5 pans oil 
3 (P) Temperature: 22PF 

Compound #7: Tire Bladder 
Recipe: 
BUTYL 268 
N330 
Castor Oil 
SP 1045 Resin 
Zinc Oxide 
Neoprene W 

20.00 
221.00 

221.00 
20.00 

5.00 
246.00 

246.00. 
1 S O  
1.60 
0.20 
3.00 

252.30 

100.00 
55.00 
5.00 

10.00 
5.00 

5.00 
180.00 

Number of PassesKemperatures: 
NP 1 All BUM. Castor Oil. Zinc Oxide. 45 phr N330. discharge approx 33O"FMO"F 
+Resin, 10 phr N330. discharge approx 270R80"F D O  NOT M E E D  29O'F 
PROD NP2 = neoprene. discharge approx 2 5 0 F W F  



Compound # 8  EPDM 1 (EPDM Sulfur Cure) 
Non -Productive Recipe: 
Vistalon 7033 
Vistalon 3777 
N650 GPF-HS Black 
N762 SRF-LM Black 
Process Oil Type 104B (Sunpar 2280) 
Zinc Oxide 
Stearic Acid 

Productive Recipe: 
Non -Productive 
Sulfur 
TMTDS 
ZDBDC 
ZDMDC 
DTDM 

Number of Passes/Temperatures 
1 (NP) Temperature: 340'F. upside dorm mix. rubber then black and oil 
2 (P)Temperarure: 220°F 

Compound # 9  EPDM 2 (Peroxide Cure) 
Non -Productive Recipe: 
Royalene 502 
N 762 Carbon Black 
Sunpar 2280 Oil 
Zinc Oxide 
Stearic Acid 

Productive: 
Non-Productive 
DICUP 40C 
SARET 500 (on carrierR pans active) 

NPTemperature: 330°F 
P Temperature: 240°F 

Compound #lo: EPDM 3 (Non-black EPDM Sulfur Cure) 
Recipe: 
Vistalon 5600 
Vistalon 3711 
Hard a a y  (Suprex) 
Wstron Vapor Talc 
Atomite Whiting 
Process Oil Type 104B (Sunpar 2280) 
Silane(A-1100) 
Parafiin Wax 
Zinc Oxide 
Stearic Acid 
Sulfur 
Cupsac 
TMTD 

Number of Pasesmemperatures: 
1 (NP) Temperature: 330°F 
2 (P) Temperature: 220°F. add Sulfur. Cupsac. and TMTDS 

50.00 
81.50 
115.00 
115.00 
100.00 
5.00 
1.00 

473.50 

473.50 
0.50 
3.00 
3.00 
3.00 
2.00 

485.00 

100.00 
200.00 
85.00 
5.00 
1 .OO 

391.00 

39 1 .00 
6.00 
2.56 

399.56 

50.00 
87.50 
180.00 
100.00 
40.00 
60.00 
1.50 
5.00 
5.00 
1 .00 
1.50 
0.50 
3.00 

535.00 



Compound #11: CRW (Polychloroprene W Type) 
Recip: 
Non Productive: 
Neoprene WRT 
N 550 
N 762 
Agerite Staylite S 
Sunproof Super Wax 
Santoflex IP 
Magnesium Oxide 
Stearic Acid 
PlastHaIl Doz 

Producrive Recipe: 
Non -Productive 
Zinc Oxide 
TMII) 
Dispersed Ethylene Thiourea 

Number of PassesmemperaNres: 
1 pass at 2WF: add accelerator package at 200°F 

Compound #12: CRG (Polychloroprene G Type) 
Non Productive Recipe: 
Neoprene GN 
SRF 
Sundex 790 
Octamine 
Stearic Acid 
Maglite D 

Praducrive Recipe: 
Non-Productive 
TMIU 
Sulfur 
DOTG 
Zinc Oxide 

Number of Passesnemperatures: 
1 (NP) Temperatures: 240°F: add zinc oxide and cureatives late at 200°F 
2 (P) Temperature: 200'F 

100.00 
13.20 
15.70 
2.00 
2.00 
1.00 
4.00 
0.50 

153.40 

153.40 
5.00 
0.50 

15.00 

1.00 
159.90 

100.00 
50.00 
10.00 
2.00 
1 .00 
4.00 

167.00 

167.00 
0.50 
1 .00 
0.50 
5.00 

174.00 



Compound #13: Paracry1020 (NBRE’VC) 
Recipe: 
PARACRIL ozo 
Zinc Oxide 
OCTAMNE 
Hard Clay 
FEF (N-550) Black 
Stearic Acid 
MBTS 
T U B  
ETHYLTUM 
DOP 
KP-140 
Spider Sulfur 

100.00 
5.00 
2.00 

80.00 
20.00 
1.00 
2.50 
1.50 
1.50 

15.00 
15.00 
0.20 

243.70 
Number of Passes: 
(NP) TemperaNre: 33OT 
(P) Temperature: 220°F add h T S .  TUEX. €I’HYLTUEX. Spider Sulfur 

Compound #14: Paracryl BLT (NBR) 
Recipe: 
PARACRlL BLT ~~~~~ 

Zinc Oxide 
SRF (N-774) Black 
TP-95 
Paraplex G-25 
AMINOX 
Stearic Acid 
B E N  
MONEX 
Sulfur 

Number of Passesiremperarures: 
(NP)TemperaNre: 28OT 
(P) Temperature: 220°F add sulfur. MONEX. and possibly BEN 

Compound #IS: Hypalon (CSM) 
Recipe: 
Hpalon 40 
CLS 4 PBD 
carbo Wax4ooo 
PE 617A 
Mag Lite D 
PE 200 
Whiting (Atomite) 
N650 
TOTM Oil 
MBTS 
Tetrone A 
NBC 
HVA-2 

Uses of FormulasiremperaNres: 
Number of Passes: 
1 (P) TemperaNre: 280’F 

100.00 
5.00 

100.00 
15.00 
5.00 
1.50 
1 .00 
0.50 
1.50 
0.75 

230.25 

100.00 
3.00 
3.00 
3.00 
5.00 
3.00 

100.00 
100.00 
70.00 
1 .OO 
1.50 
0.50 
0.50 

390.50 



Compound #16: Fluoroelastomer (FKM) 
Recipe: 
Viton E O C  
N990 Black 
Calcium Hydroxide 
Maglite D 

Compound #17: AEM (Vamac) 
Recipe: 
VAMAC*B - 124 Masterbatch 
ARhEEN 18D 
Stearic Acid 
SRF Carbon Black (N-774) 
DIAK#I 
DPG 

Compound #18: Hydrogenated Nitrile (HNBR) 
Non -Productive Recipe: 
HNBR fitpol2020 
N650 Black 
Flexone 7P 
Agerite Resin D 
ZMTI 
Kadox 911 C 
Stearic Acid 
Trioctyl trimellitate FOTM) 

Productive Recipe: 
Sulfur 
MBTS 
TMI?) ~~~~ 

MTD Monex 

Number of Passesflemperatures: 
1 (NP) Temperamre: 27S'F 
2 (P) Temperature: 210'F 

Compound #19: Silicone (VMQ) 
Recipe: 
Silicone Rubber 
Silastic NPC-80silicone rubber 
5 Micron Min-U-Si 
Siastic HT-1 modifier 
Vulcaniing agent: Varox DBPH 50 

100.00 
20.00 
6.00 
3.00 

129.00 

124.00 
.so 
.20 

10.00 
4.00 
4.00 

142.70 

100.00 
45.00 

1.00 
1.00 
1.00 
5.00 
1 .00 
7.00 

161.00 

0.50 
1.50 
1.50 
.50 

165.00 

70.00 
30.00 
68.00 
0.80 

1.00 
169.80 



Compound #20: Acrylate Rubber (ACM) 
Non -Productive Recipe: 
Hytemp AR71 
Stearic Acid 
N 550 

Productive Recipe: 
Non-Productive 
Sodium Stearate 
Potassium Stearate 
Sulfur 

Number of PassesKemperatures: 
1 (NP) Temperature: 2604 
2 (p) Temperature: 220°F 

Compound #21: Chlorinated Polyethylene (CPE) 
Recipe: 
CM 0136 
Maglite D 
N 774 Black 
Sterling VH 
DER 331 DLC 
Agerite Resin D 
TOTM Oil 
Triallyl lsocyanurate Cure 5223 (provided by Gates) 
Trigonox 17140 

Number of PassesKemperatures: 
Single pass mixed to 240°F: add Triallyisocyanurate. 
Triganox 17/40 at 200'F. 

Compound #22: Emulsion SBR (SBR 1502) 
Non -Productive Recipe: 
SBR 1502 
N330 Carbon Black 
Zinc Oxide 
Stearic Acid 
Agerite Resin D (Naugard Q) 
Hexone 7P 
Sunproof Super Wax 
Sundex 790 Oil 

Productive Recipe: 
Non -Productive 
Rubber Makers Sulfur 
TBBS 

Number of Passesfremperatures: 
Non-productive pass mixed to 330°F. 
Second pan mixed to 220°F. 

100.00 
1.00 
65.00 
166.00 

166.00 
2.25 
0.75 

0.80 
169.30 

100.00 
10.00 
30.00 
35.00 
7.00 
0.20 
35.00 
2.90 

210.10 
1o.00 

100.00 
58.50 
10.00 
2.00 
2.00 
1 .00 
1.50 
7.00 

182.00 

182.00 
2.00 
1.80 

185.80 



Compound #23: Epichlorohydrin (ECO) 
Recipe: 
Hydrin 2000 
N330 Carbon Black 
Stearic Acid 
Vulkanox MB-Z/MG/C 
Calcium Carbonate 
Z i e t  F-FT 
Diphenylguanadine 
Santogard PVI 

Number of PaseuTempera tures: 
1 Pass at 240°F 

Compound #24: Oil-Extended SBR (SBR 1712). 
SBR 1712 

Compound #25: Emulsion SBR (SBR 1500). 
SBR 1500 

Compound #26: Solution SBR (Duradene 707). 
Duradene 707 

100.00 
50.00 
1 .OO 
1 .00 
5.00 
1 .00 
0.50 
0.50 

159.00 

137.50 
137.50 
- 

100.00 
100.00 
- 

100.00 
100.00 

* - Compounds 24.25. and 26 were mixes of polymer only. with no fdlers or cure system. 



APPENDIX C 

INTERPOLATION FACTORS 

c-1 



", To determine the emission factor for a compound not listed in a PROCESS EMISSION 
FACTOR SUMMARY TABLE, multiply the TABLE 3-1 value ofthat compound by the 
following factors: 

voc Speciated 
Organics 

I 
Mill 0.73 0.33 

Extruder 0.13 0.29 

Calender 0.27 0.40 

Autoclave 1.42 9.09 

Platen Press 5.80 27.14 

Hot Air Oven 7.39 21.43 

Organic 
HAPs 

0.26 

0.41 

0.18 

7.21 

43.40 

22.64 

Metal 
HAPs 

-- 

6.62 

-- 

Total PM 
HAPs 

0.26 -- 

0.42 0.04 

0.18 -- 

7.21 -- 

43.40 _- 

22.64 -- 

Note: When metals are insignificant, total W s  are the same as organic W s  




