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ABSTRACT

This work provides data from pilot-scale measurements of the emissions of specific air
pollutants from paving asphalt both with and without recycled crumb rubber additives. The methods
used in.this work measured emissions from a static layer of asphalt maintained for a period of several
hours near the highest temperature likely to be encountered in a real paving operation (176 °C,
350.°F).-+Although cancentration levels observed for-most species were in most cases near the
detection limits of the analytical methods applied, statistically significant emissions of a variety of
pollutant species were observed. Volatile organic compounds (VOCs) analyses showed significant
amounts of benzene emitted from both types of asphalt studied. An analysis targeting 16 polycyclic
aromatic hydrocarbons (PAHs) species of primary interest revealed significant emissions of seven of
the 16 species when the ACI10 asphalt without rubber tests were compared to the facility blank tests.
The emissions of five of |6 PAH species were significantly higher in the ACI10 thin layer with rubber
tests than in the facility blank tests. The concentration observed, though significant, were close to the
limit of detection. Statistically significant emissions of both total particulates and PM,, were found
from both types of asphalt hot-mix material tested.



PREFACE

The Control Technology Center (CTC) was egab!ished by the U.S. Environmental Protection
Agency’s (EPA's) Office of Research and Development (ORD) and Office of Awr Quality Planning

and Standards (OAQPS) to provide technical assistance to state and local air pollution control
agencies. Three levels of assistance can.be accessed through the CTC. First, a CTC HOTLINE has

been established to provide telephone assistance on matters refating to air pollution control technology.
Second, more in-depth engineering assistance can be provided when appropriate. Third, the CTC can
provide technical guidance through publication of technical guidance documents, development of
personal computer software, and presentation of workshops on control technology matters.

The technical guidance projects, such as this one, focus on topics of national or regional
interest that are identified through contact with state and local agencies.

i




ACKNOWLEDGEMENTS

The authors gratefully acknowledge that this project would not have been successful without
the contributions of many individuals. The Project Officer, Bobby Daniel of EPA’s Air and Energy
Engineering Research Laboratory (AEERL) provided steadfast suppost and guidance and secured
asphalt materials_for testing. Gary Foureman of EPA’s Environmental Criteria and Assessment Office
(ECAOQ) provided additional technical guidance and helped secure samples for testing. C.W. Lee of
EPA/AEERL arranged for the use of a real-time PAH analyzer for this project. Mack Wilkins of
EPA’s Aimospheric Research and Exposure Assessment Laboratory (AREAL) loaned an SO, analyzer

for project use.

The assistance of several asphalt companies in providing lest materials and data on the
composition of test materials is gratefully acknowledged. Samples were provided by Scout
Montgomery of Blythe Industries and Roy Hamlin of Asphalt Rubber Systems. Rick Dingus of the
C.C. Mangum Corporation generously provided the services of its laboratory as well as a supply of
agoregate to prepare a hot-mix from the asphalt provided by Asphalt Rubber Systems.

A large number of Acurex Environmental Corporation employees contributed to this project.
Jeff Ryan provided ongoing technical guidance and review. Bryant Harrison, Chris Pressiey, and Bill
Mitchell had important roles in conducting the pilot-scale tests. Tony Lombardo, Jeff Quinto, Lonnie
Phipps. Buck Gormley, and Jeff Johnson were essential in the engineering, design, and construction of
the asphalt healing vessel and in customizing the emissions testing facility for use in this project. Lisa
Florer, Frank Mack, Terry McKee, and Karen Smith of Acurex Environmental helped produce this
document. Ron Harris of Acurex Environmental conducted analyses of PAHs and provided technical
advice in mass spectrometry. Mitcheil Howell and Roy Gorman conducted the VOC analyses. Mark
Bero played a key role in the identification of tentatively identified organic species. Rob Mariz
provided additional technical review services.

Semivolatile organic analytical services were provided by Air Toxics Ltd. under the direction
of Linda Freeman, Bob Freeman, and Alexis Meredith. Lead analyses were provided by IEA Inc.
under the direction of Linda Mitchell and Sue Stutts. Elemental analyses were provided by Gailbraith
Laboratories under the direction of Gail R. Hutchens.



TABLE OF CONTENTS

Section ) Page
ABSTRACT . e e e e e e e i
PREFACE . .. . e iii
ACKNOWLEDGEMENTS . .o e e e e iv
LIST OF TABLES . . . i i e e e e e e e e e vii
LIST OF FIGURES . . . . e e e e X
1.0 INTRODUCTION Lo e e e e !
2.0  OBJECTIVES ... e e e e 3
30 APPROACH . ... ... .. i i e e 5
3.t SUMMARY OF EXPERIMENTAL APPROACH . ... ..................... 5

32 ASPHALT MATERIALS .. ... .. i 6

3.3 ANALYSIS OF ASPHALT MATERJIAL BEFORE TESTING . ................ 7

34  ASPHALTHEATING VESSEL . ... ... ... i 9

35 TESTMETHODOLOGY .. ... e e 11

3.6  TEST FACILITY ... e e e 13

37  SAMPLE SHED . ... e 13

3.8 HAZARDOUS AIR POLLUTANTS MOBILE LABCRATORY (HAPML) . ... .. 16

3.9 SAMPLING AND ANALYSIS METHODS . ..... ... ... ... ... ... ..... 17

3.9.1 Particulate/Semivolatile Organic Sampling .. ...... ... ........... 17

39.2 Pariculate and Semivolatile Organic Analysis .. .................. 19

393 Particulate Metals Sampling and Analysis . .. .. ... .............. 20

394 Volatile Organic Compounds Sampling and Analysis . .............. 21

395 Hydrogen Sulfide Analysis .. ... ... ... .. .. ... . .. .. . ..... 21

396 Continuous Emussion Monitors . .. ... ... oo 22

4.0 DATA, RESULTS, AND DISCUSSION . . ... ... 23
4.1  MATERIALS COMPOSITION ... ... .. . . .. 24

42  ASPHALT HEATING TEMPERATURES ..... ... ... ... . ... . .. . ..... 24

43 TARGETED VOLATILE ORGANIC COMPOUNDS . . ... ... .. ... ..... 24

4.4 TENTATIVELY IDENTIFIED VOLATILE ORGANIC COMPOUNDS . ... ... .. 26

{continued)



TABLE OF CONTENTS (con:luded)

" Section ’ Pasc

45 TARGETED SEMIVOLATILE ORGANIC COMPOUNDS COLLECTED ON ™~ _

i XAD L o 26
46 TENTATIVELY IDENTIFIED SEMIVOLATILE ORGANIC COMPOUNDS
COLLECTED ON XAD-2 .. ..t e e e e 28

47 ORGANIC PARTICULATE-BOUND TARGETED
COMPOUNDS—CONTRACTED LABORATORY FULL SCAN MASS
SPECTROMETRY ANALYSES ... ... ... .. .. . 29
48 TENTATIVELY IDENTIFIED PARTICULATE-BOUND ORGANIC
COMPOQUNDS—CONTRACTED LABORATORY FULL SCAN MASS

SPECTROMETRY ANALYSES ... .....c.oooriuainarainainn o, 31

49 ORGANIC PARTICULATE-BOUND TARGETED COMPOUNDS—ACUREX
ENVIRONMENTAL SELECTED ION MONITORING MS ANALYSES .. .. .. .. 3
410 CONTINUOUS EMISSION MONITOR RESULTS ....................... 35
A1 LEAD .ottt i e 35
412 HYDROGEN SULFIDE . .......... ... iouoiiiei i, 36
413 TOTAL PARTICULATES AND PMg . ..\ oveien oo 36
50 SUMMARY AND CONCLUSIONS ... ............ooiiiiioeao o .. 71
6.0 REFERENCES ... ... ...ttt e 76
APPENDIX A—QUALITY CONTROL EVALUATION REPORT .. ... ................. A-1
APPENDIX B—SUPPORTING TABLES AND FIGURES .. ......................... B-1
APPENDIX C—ADDITIONAL QUALITY CONTROL DATA . ....................... C-1
APPENDIX D—TOTAL ION CHROMATOGRAMS . ... ..oooitoi e D-1

APPENDIX E—STANDARDS ADDITION ANALYSIS . ... ... ... ... ... ... ... .. ... E-1

vi



Table

19—

H.
12

14,

15.
16.
17.
18.
19.

20.
21

LIST OF TABLES

COMPOSITION OF ASPHALT MATERIALS . ... ... . ... . . 7
TEST MATRIX WITH AVERAGE, MAXIMUM, AND MINIMUM TEMPERATURES .. 38
VOLATILE ORGANIC COMPOUND RESULTS-~ACI0 THIN AND THICK

ESTIMATED EMISSIONS . . o o\ttt e e e e e e e, 39
VOLATILE ORGANIC COMPOUND RESULTS—ACI0 WITH RUBBER

ESTIMATED EMISSIONS . o oottt e e e e e e e e, 42
VOLATILE ORGANIC COMPOUND RESULTS—FACILITY BLANKS ESTIMATED
EMISSIONS . oo ottt e e 45
VOLATILE ORGANIC COMPOUND T-TEST STATISTICS ..........ovovvn. .. 48
ORGANIC XAD-2 TRAIN, SEMIVOLATILE TARGETED COMPOUND ESTIMATED
EMISSIONS . oot e e e e . 49
ORGANIC XAD-2 TRAIN, TARGETED COMPOUND T-TEST STATISTICS ........ 53
VAPOR PHASE, TENTATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS -
ESTIMATED EMISSIONS . .o ottt e e e e 54
ORGANIC PARTICLE TRAIN, SEMIVOLATILE TARGETED COMPQUNDS

ESTIMATED EMISSIONS . . oo oot o e e 57
ORGANIC PARTICLE TRAIN T-TEST STATISTICS . ... . ... . 60
PARTICULATE-BOUND, TENTATIVELY IDENTIFIED, SEMIVOLATILE
COMPOUNDS—ESTIMATED EMISSIONS . . ..ot 61
ORGANIC PARTICULATE TRAIN, SEMIVOLATILE TARGETED COMPOUND
ESTIMATED EMISSIONS—ACUREX ENVIRONMENTAL ANALYSES ........... 63
ORGANIC PARTICLE TRAIN T-TEST STATISTICS—ACUREX ENVIRONMENTAL
ANALYSES . 64
ESTIMATED EMISSIONS FROM SIMULATED ASPHALTPAVING .. ... . ... ... .. 65
LEAD ANALYSIS OF PM PARTICULATE LEAD SAMPLES . .......... ... .. 66
MISCELLANEQUS T-TEST STATISTICS . ...t e 67
HYDROGEN SULFIDE MEASUREMENTS BY DRAGERTUBE . ... ....... ... .. 67
TOTAL AND PM,, PARTICULATE MEASUREMENTS ... .................... 68
LIST OF COMPQUNDS WITH STATISTICALLY SIGNIFICANT RESULTS ......... 72
SUMMARY OF LEVELS OF SIGNIFICANCE AND ESTIMATED EMISSION

VALUES . o e 73

{continued)

vii



Table

A-1.
A-2,

A-4.
A-5.

A-6.
A-7,

B-§.

B-9.

B-10
B-1t.

LIST OF TABLES (continued)

Puce
DATA QUALITY OBJECTIVES FOR CRITICAL MEASUREMENTS . .. .. e A-6
ASPHALT PRQJECT VOLATILES QUALITY CONTROL CHECKS . ... .......... A-7
VOLATILE ORGANIC COMPOUND SURROGATE RECOVERIES .. ............. A-8
COMPARISON OF SPIKED VALUES, FULL SCAN DATA AND SELECTED ION
MONITORING DATA FOR PARTICULATE-BOUND SEMIVOLATILES . .......... A-9
ORGANIC XAD-2 TRAIN SEMIVOLATILE SURROGATE RECOVERIES .. ... . ... A-11
ORGANIC PARTICULATE TRAIN SEMIVOLATILE SURROGATE RECOVERIES .. A-1!

COMPARISON OF FULL SCAN AND SELECTED ION MONITORING ANALYSES

OF PARTICULATE PHASE SAMPLES . ... ... . ... i A-12
CONTINUQOUS EMISSION MONITOR CALIBRATIONS ...................... A-14
TARGETED VOLATILE ORGANIC COMPOUND RESULTS-—AC10 THIN AND

THICK AIR CONCENTRATIONS . ... ... s B-2
TARGETED VOLATILE ORGANIC COMPOUND RESULTS—ACI0 WITH RUBBER

AIR CONCENTRATIONS . .. i e B-5
TARGETED VOLATILE ORGANIC COMPOUND RESULTS—FACILITY BLANKS

AIR CONCENTRATIONS . . e B-8
TENTATIVE VOLATILE ORGANIC COMPOUNDS—ACI0 THIN AIR
CONCENTRATIONS . ..o e e e e B-11
TENTATIVE VOLATILE ORGANIC COMPOUNDS—ACI!0 THIN WITH RUBBER

AIR CONCENTRATIONS .. ... e B-13
TENTATIVE VOLATILE ORGANIC COMPOUNDS—FACILITY BLANK AIR
CONCENTRATIONS . . .. e B-15
TENTATIVE VOLATILE ORGANIC COMPOUNDS—ACI0 THIN ESTIMATED
EMISSIONS . . B-17
TENTATIVE VOLATILE ORGANIC COMPOUNDS—ACI0 THIN WITH RUBBER
ESTIMATED EMISSIONS . .. .. e B-19
TENTATIVE VOLATILE ORGANIC COMPOUNDS—FACILITY BLANK

ESTIMATED EMISSIONS . ... . B-21
ORGANIC XAD-2 TRAIN TARGETED SEMIVOLATILE MASSES . ............. B-23

ORGANIC XAD-2 TRAIN TARGETED SEMIVOLATILE AIR CONCENTRATIONS . B-26

(continved)

vill



Table

LIST OF TABLES (concluded)

. VAPOR PHASE, TENTATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS -

AMOUNTS/SAMPLE . ...

. VAPOR PHASE, TENTATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS -

AIR CONCENTRATIONS . . .. i e e

. ORGANIC PARTICLE TRAIN TARGETED SEMIVOLATILE MASSES .. .. .. .. ...
. ORGANIC PARTICLE TRAIN TARGETED SEMIVOLATILE AIR

CONCENTRATIONS . . e e e e e s

. PARTICULATE-BOUND, TENTATIVELY IDENTIFIED, SEMIVOLATILE

COMPOUNDS - MASSES .. .. e e e

. PARTICULATE-BOUND, TENTATIVELY IDENTIFIED, SEMIVOLATILE

COMPOUNDS - AIR CONCENTRATIONS . ... ... .. e

. TARGETED ORGANIC PARTICULATE TRAIN SEMIVOLATILE MASSES--

ACUREX ENVIRONMENTAL ANALYSES . ... ... ... ... ... .. ... . ...

. ORGANIC PARTICULATE TRAIN SEMIVOLATILE AIR CONCENTRATIONS--

ACUREX ENVIRONMENTAL ANALYSES . ... ... . ... ... .. ... . . . ... ..

. SEMIVOLATILE BLANK MASSES . .. ...

SVOC RECOVERIES FROM FILTERS . ... ... . i,
SVOC RECOVERIES FROM XAD-2 MODULES . .............. .. ...........
SVOC FILTER RPDS (%) . ... . o
XAD-2 MODULERPDS (%) - .. i ov i i e e
LEAD RECOVERIES AND PERCENT BIAS .. .. ... ... . ... . . . . ... ... ...
LEAD PRECISION AND PERCENTRPD ... ... ... ... . ... ... .. ...,

STANDARDS ADDITIONS RESULTS . ..... .. ... ... .. .... e




Figure

W=

B-1.
B-2.
B-3.
B-4.

B-5.

LIST OF FIGURES

Pace

~VIEWS OF THE HEATING VESSEL. . . ... ... 10
" AERIAL VIEW OF THE PRODUCTS OF INCOMPLETE COMBUSTION FAC[LITY 14

DIAGRAM OF THE BURN HUT AS CONFIGURED FOR THE ASPHALT HEATING

TES TS, . o e e e e e e e 15

PMw MEDIUM VOLUME SAMPLER; PARTICULATE METALS TRAIN SHOWN. ... I8

1728793 - AC10 ASPHALT TEST, TOTAL HYDROCARBON CONCENTRATION VS,

SURFACE TEMPERATURE . ... . e e s e e e B-51

2/4/93 - ACI0 TEST, TOTAL HYDROCARBON CONCENTRATION VS. SURFACE

TEMPERATURE L . e e e e e e e e B-52

2/11/93 - HUT BLANK, TOTAL HYDROCARBON CONCENTRATION VS,

SURFACE TEMPERATURE . ... .. e s e B-53

2/18/93 - ACI10 THIN TEST, TOTAL HYDROCARBON CONCENTRATION VS.

SURFACE TEMPERATURE . ... ... . e e B-54

2/25/93 - AC10 THIN TEST, TOTAL HYDROCARBON CONCENTRATION VS.

SURFACE TEMPERATURE . . ... e e B-55

4/1/93 - CRUMB RUBBER TEST, TOTAL HYDROCARBON CONCENTRATION

VS. SURFACE TEMPERATURE . . .. . . B-56

4714793 - HUT BLANK, TOTAL HYDROCARBON CONCENTRATION VS.

SURFACE TEMPERATURE . . .. . e B-57

4727193 - ACIO/RUBBER THIN TEST, TOTAL HYDROCARBON CONCENTRATION

VS. SURFACE TEMPERATURE . .. . .. . e e e, B-58

5/7/93 - HUT BLANK, TOTAL HYDROCARBON CONCENTRATION VS. SURFACE

TEMPERATURE . .. B-59
. 5/24/93 - ACI0/RUBBER THIN TEST, TOTAL HYDROCARBON CONCENTRATION

VS. SURFACE TEMPERATURE . . ... . .. . . B-60
. 1728/93 - ACI0 ASPHALT TEST, TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS. TIME . ... .. . e e B-61
. 2/4/93 - ACI0 TEST, TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS. TIME . .. .. s B-62
. 211493 - HUT BLANK TEST, TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS. TIME . ... . i B-63

(continued)



LIST OF FIGURES (concluded)

Figure

B-14. 2/18/93 - AC10 THIN TEST, TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS.TIME . ... ..
B-15. 2/25/93 - ACI10 THIN TEST, TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS.TIME . . . ... e
B-16. 4/7/93 - CRUMB RUBBER TEST. TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS. TIME . . .. . . e
B-17. 4/14/93 - HUT BLANK, TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS. TIME . . . ... e
B-18. 4/27/93 - ACI0/RUBBER THIN TEST, TEMPERATURE AND TOTAL

HYDROCARBON CONCENTRATION VS. TIME . ... . ..... ... ... . ... ....
B-19. 5/7/93 - HUT BLANK, TEMPERATURE AND TOTAL HYDROCARBON

CONCENTRATION VS. TIME . . .. . e
B-20. 5/24/93 - ACI0/RUBBER THIN TEST, TEMPERATURE AND TOTAL

HYDROCARBON CONCENTRATIONVS. TIME . ...... .. ... ... .. ... ......

E-1. COMPARISON OF SIM STANDARDS ADDITION (AND SIM ISOTOPE DILUTION
SAMPLE TES) ..

X



SECTION |

INTRODUCTION

Paving asphalt is a widely used product yvith incompletely characterized emissions to the
atmosphere. Approximately 20 million metric tons of asphalt were sold in 1976.! Asphalt is
prirﬁarily composed of “very high molecular weight hydrocarbons."‘ The vast majority of asphalt used
in road paving applications is derived from petroleum refining, although asphalt can also be obtained
from natural deposits.! Asphalt is most often used in paving applications as a "hot-mix" of petroleum-
derived asphalt and aggregate material {crushed stone or grzwc:!).2

Typical elemental analyses of asphalt show the following approximate weight percentages:
carbon, 80-90 percent; hydrogen, 5-11 percent; sulfur, 0.4-7.3 percent; nitrogen, 0.4-0.9 percent; and
oxyzen, 0.0-2.0 percent.! Among the compounds identified in a soxhlet extract of an asphalt sample
were dibenzothiophene, methyldibenzothiophene, phenanthrene, pyrene, and fluoranthene.’

A previous study attempted to measure pollutant levels in the emissions, known as “blue
smoke,” from an asphalt hot-mix facility using a temporary enclosure to aid san‘tpling.2
Concentrations measured (in p;)m. vol) were carbon monoxide (3-6 ppmv), C,-C4 hydrocarbons (< |
ppmv), hydrogen sulfide (< 0.2-1.5 ppmv), methane (2-3 ppmv), nitrogen dioxide (0.05-0.08 ppmv),
and sulfur dioxide (< 2 ppmv). Concentrations were also reported for the following organic species
(pg/1,000 ms): pyrene (44-240), benzo(a)anthracene (5-38), benzo(a)pyrene (3-22), benzo(e)pyrene
(non-detectable - 40), perylene (5-16). The particulate matier (PM) was determined to be composed of

aromatics (26 percent), cycloparaffins (40 percent), paraffins (28 percent), and sulfur aromatics

1
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(6 pc:rcent).2 Asphalt emissions were also discussed in a recent EPA report 1o Congress.
evaluation of available literature shows a lack of emissions data for specific pollutanis measured in
such a way that emissions from asphalt paving could be estimated. Thus, the steering committee of
the U.S. Environmehtql Protection Agency's (EPA’s) Control Technology Center (CTC) sponsored a
research project exam.ining emissions from paving asphalt. This study was performed under contract
to the EPA’s Air and Energy Engineering Research Laboratory (AEERL) by Acurex Environmental

Corporation. The work was conducied through the guidance of an EPA-approved Quality Assurance

(QA) Test Plan-(AEERL QA Category IlI): -



SECTION 2

OBIJECTIVES

The objective of this work was to provide quantitative data on the emissions of specific
pollutants from paving asphalt. In addition, because paving asphalts with recycled crumb rubber
additives are now beginning to be used, as required by the Intermodal Surface Transportation
Efficiency Act.> This project also compared the emissions of asphalt with and without this additive.
Crumb rubber is defined as "scrap tire rubber that has been processed to particle sizes usually less than
9.5 mm."* The acquired data are intended to provide insight into the possible health effects of human
exposure to asphalt emissions as well as to assess the contribution of asphalt emissions 1o ozone
non-attainment. This report will also provide baseline data to which the emissions from other
modified asphalt products can be compared.

This work was performed at EPA’s Environmental Research Center (ERC) in Research
Triangle Park, NC, by Acurex Environmental. Samples of paving asphalts provided were heated in a
specially designed vessel, described in Section 3, within the Open Burning Simulation Test Facility.
Testing included two types of asphalt—an ACIQ grade asphalt hot-mix, and an ACI0 grade asphalt
hot-mix with a crumb rubber additive. The engineering propenties of the asphalt grades are well
defined in the literature.! Sampling was performed for a wide range of volatile and semivolatile
organics, total PM, NO, SO,, CO, 0,, CO,, and particulate-phase lead. A list of specific PAH species

were specifically targeted due to their demonstrated carcinogenicity in animals.



The concentration data for all analytes were converted to emission rates expressed on a per
time and per surface area basis. These rates were calculated from the volumes sampled by each train,
the volumes of air flowing into the test facility, the measured mass or concentration of analyte, the
surface area of the asphalt heating vessel, and the duration of the sampling period as foliows:;

Emission rate = (m x fx t x u)/(v x s x t)

where:

m = mass of analyte
- - f = flow rate into facility
t = time period of sampling

unit conversion factor, as appropriate

c
]

volume of air sampled

<
"

s = surface area of vessel

Alernately,
Emission rate = (¢ x f x t x u)/(s x t)
where;
¢ = measured concentration of analyte
f = flow rate into facility
t = time period of sampling
u = unit conversion factor, as appropriate

surface area of vessel

w
H



SECTION 3

APPROACH

3.1 SUMMARY OF EXPERIMENTAL APPROACH

The project-consisted of a replicate study to collect and qualitatively and quantitatively
characterize organic and inorganic emissions from a pilot-scale simulation of the asphalt paving
processes. Although it was recognized that asphalt experiences a variety of temperature conditions
during a paving process, the EPA and Acurex Environmental investigators believed that it was
impractical to simulate this temperature profile in an experimental situation. Simulation of the
physical agitation undergone by an asphalt hot-mix material during the course of its application by
automated road construction equipment was also judged to be well beyond the resources available for
this pilot-scale project. Therefore, it was decided that a measurement of emissions from a static layer
of asphalt, maintained for a period of several hours near the highest temperature likely to be
encountered in a real paving operation, would provide a realistic basis for the estimation of emissions
from an asphalt process. A thin tayer of asphalt was heated in a stainless steel vessel within o test
facility specifically designed to simulate emissions from area sources. Sampling was conducted within
the facility through medium volume PM,, heads for semivolatile organics and particulate-phase lead.
Air samples of volatile organic compounds (VOCs) were removed directly from the facility and
collected in Tedlar bags. A portion of the air within the facility was diverted to an adjacent sampling
facility via an induced draft duct. A portion of the sample from the induced draft duct was also

monitored for CO,, CO, NO, 0,, SO,, particulate-bound polycyclic aromatic hydrocarbons (PAHs),

5



and total hydrocarbons (THCs) by a series of continuous emission monitors (CEMs). The organic
constituents were analyzed both qualitatively and quantitatively using a gas chromatograph/mass
spectrometer (GC/MS). The lead was quamiified using a graphite furnace atomic absc)rplion‘ method
(GFAA). Hydrogen sulfide was measured using colorimetric Driiger tube method. Measured
concentrations for all analytes were related to dilution air volumes and the surface area of asphalt to

derive emission rates. The EPA’s Open Burning Simulation Facility used in this study is described

more fully below,
3.2 ASPHALT MATERIALS

Asphalt cement and the Hot-mix asphaltAwere supplied by commercial vendors. Blythe
Industries of Haw River, NC, supplied the AC10 Hot-mix matertal used in the tests of non-rubber’
containing asphalt. Data obtained from Blythe Industries indicated that this Hot-mix contained 5.6
percent total asphalt by weight, of which, 4.3 percent was new asphalt cement and 1.3 percent was the
aséhal[ cement fraction of the recycled asphalt product (RAP) included in the aggregate. Data
obtained from the manufacturer indicated that this asphalt also contained 0.50 percent of a "non-strip
additive," supplied by Westavaco of Mulberry FL, known as Indulin AS-1. The asphalt test material
was obtained from a standard production run of a full-scale Hot-mix plant by Acurex Environmental
personnel acting under EPA direction.

The asphalt Hot-mix used in the rubber containing matertals tests was prepared in several
steps. Asphalt Rubber Systems Corporation, of Riverside, RI, supplied samples of an ACI0 asphalt
cement containing crumb rubber in tightly sealed metal containers similar in appearance to paint cans.
The manufacturer reported that this material consisted of 79 percent AC10 asphalt, 3 percent extender
oil, and a total of 18 percent rubber (of which 15 percenmt was derived from auto tires and 3 percent
was described as "high-nitro tennis ball scrap").6 Personnel of the C.C. Mangum Corporation of
Raleigh, NC, familiar with the formulation of asphalt, prepared bench-scale mixtures of the rubber

containing Asphalt Cement, supplied by Asphalt Rubber Systems, with aggregate chosen from C.C.

6



Mangum’'s supply 50 as to duplicate as closely as possible that used at Blythe Industries. This bench-
scale Hot-mix was prepared with a total asphalt cement content of 5.3 percent including 4.6 percent
new asphalt cement and 0.7 percent from the asphalt fraction of the RAP used in the aggregate. The
preparation of this bench-scale Hot-mix was witnessed by EPA and Acurex Environmental personnc.liﬁ
A portion of Table 1 summarizes the composition of the aggregates used in these Hot-mixes.

To minimize off-gassing, all asphalt Hot-mixes were held in tightly sealed stainless steel
vessels at room temperature, from the time they were obtained from a production run or were mixed
on a bench-scale until the time of testing. Samples of the asphalt matenials were submitted to a
commercial laboratory for "ultimate” analyses.

3.3 ANALYSIS OF ASPHALT MATERIAL BEFORE TESTING

An ultimate analysis of the asphalts was performed before testing by a subcontracted
laboratéry using methodologies best summarized by ASTM methods 3176 and 3172.7 The primary
purpose of this analysis was to.determine the elemental composition of the asphalt cemenis used
(carbon, nitrogen, oxygen, hydrogen, and sulfur) so that the simifarity of the two asphalts could be
assessed. The data from this analysis, as presented in a portion of Table I, indicate that the
compositions of the two AC10 asphalts were quite similar, as might be expected.

TABLE |. COMPOSITION OF ASPHALT MATERIALS

=

Ultimate Analysis of Asphalts without Aggregate (ali data in % as reccived) L
Blythe Industrics  Asphalt Rubber Asphalt Rubber
: AC-10 ., Systems AC-10 Systems AC-10
i ' With Rubber ’ tNo Rubber Inciuded
Water (Karl Fisher) | 0.0091 ‘ 0.16 : 0010
Carbon ; 84.43 82.94 ) 83'7?....., o
Hydrogen : 10.33 9.74 : vz
Nitrogen (Kjcldahl) 0.52 « 0.1] ~ _ 0.42
Total Halogen (as CI) ! <0.004 ; 0.010 . 00034 N
Sulfur 377 ; 4.00 ‘ 4
Ash 0.24 1.78 ‘ oo
Oxygen (by difference) 0.95 . 1.50 0.81

{continucd)




TABLE 1. COMPOSITION OF ASPHALT MATERIALS (concluded)

Composition of Blythe Industrics Aggregate:

% Passing Sicve

Aggregaie Type Recycled Asphalt  Sand
Product (RAP)
Aggregaie Source . Blythe Stockpile Blythc-
. Kelly Pit
Pc‘rccnmgc of:fotal Aggrcga.l.cﬁi_x__ .24.1 IR
_ Specific Gravity o o 2_.83 2.66
ﬁnssing Sieve 34 inp(_l.? cmy ~ S 100 100
% Passing Sieve  1/2in (13em) L o8 100
% Passing Sieve  MBin (095cm)  © < 94 - T H00.
% Passing Sicve  #4 : 7 N 100
% Fassing Sicve : 55 3 E_% ) ~ 71 100 )
% Passing Sicve L ”: _.__26 R 2{\6 ) -41
% Passing Sieve 15 i 1.2 ' 15.3 - .8_':.‘..~
% Passing Sicve 1.6 E _0 4 { 8.3 2
Composition of C.C. Mangum Aggregate: e
Aggregate Type RAP | #78M | SCRGS. | Sand
Aggregalc Source C.C. Mangum i Martin ; Martin C.C.
Coo.. o Mariewa | Maricta | Mangum
_ Percentage of Total Aggregale Mii..-__ ‘ 24.1 m 33 ‘ 11.9
Specific Gravity 2700 2723 23 oo
% Passing Sieve 34 in (1.9 cm) R t
% Passing Sieve  1/2in (1.3 cm) 96 . 100 . t ) t i
% Passing Sicve  3/8 in (0.95 cm) 92 “._ 95._...‘-“*._, ) IQQ_” __IRO
% Passing Sieve 76 '“ ' 33 99 LA
% Passing Sieve 60 ‘;__. _ :S__‘ o 81 . __89
% Passing Sicve 48 ,_ o ‘-u....-‘.:"}. 50
% Passing Sicve 32 : 2 3t 32 _
% Passing Sicve 29 :* 2 L :_ I8 4
121 ! 1.5 ’ 85 1S

* Data were not provided.
t Data were not provided since 100% of the material passed a finer sicve.




34 ASPHALT HEATING VESSEL

An open-topped, square, asphalt heating vessel was custom designed and built by Acurex
Environmental. All portions of the vessel that contacted the asphalt material were constructed of
welded stainless steel sheet. Between the inner shell of the stainless sieel sheet and the outer steel
case, a series of electrical resistance heaters (14 heaters of 240 V each, 560 W, offset terminal type,
3.8 cm wide and 60.3 cm long, part no. SGAIJ23N06. Atlantic Electric Systems Inc., Charlotte, NC)
‘were mounted and insulated with kaclinite wool so as to heat the inner shell as uniformly as possible.
The dimensions of the vessel are indicated in Figure 1. The vessel was equipped with a removable
gnd, constructed from a stainless steel flat bar 0.47 cm thick and 5 ¢cm wide. The grid was included
in the vessel after preliminary experiments indicated the need to improve heat distribution throughout
the material in the vessel. The vessel was equipped with a temperature controller (proportioning type,
range of 0-200 °C (32-392 °F), pan no. 49-J-0-200C, Omega Engineering, Stamford, CT) designed to
maintain adequate temperature control between 157 and 162 °C (314-323 °F) with an absolute
maximum temperature of 177 °C (350 °F). The temperature controller was attached to a Type-], rod
shaped "utility” thermocouple (Omega Engineering, Stamford, CT) that was located near the center of
the asphalt mixture during-each experiment (see Figure 1). Actual temperatures achieved in various
experiments are discussed in Section 4 of this document. Temperature uniformity was monitored by
measurements taken periodically during the emissions testing in three different locations within the
asphalt layer (see I"igure 1) using Type-K, rod shaped "utility” thermocouple probes (Omega
Engineering, Stamford, CT). The thermocouples in the asphalt layer shown in Figure | were initiaily
!o;:ated at the following heights above the bottom of the inner surface of the asphalt heating vessel:
T! and control thermocouple, 1.6 cm; T4, 0.5 cm; and T8, 2.5 cm. Before the first thin layer asphalt
test was canducted on February 4, 1993, the thermocouple heights were readjusted to the following
values: Tl and control thermocouple, 1.1 cm; T4, 0.3 cm; and T8, 1.4 cm. Before the February 18,

1993 experiment, thermocouple T8 was replaced with a Type-K thermocouple weld pad prabe that was
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placed directly in contact with the surface of the asphalt material for each experiment (Omega

Engineering, Siamford, CT).

3.5 TEST METHODOLOGY

- For a period.of 16 to 24 h before the initiation of each test, the sealed container of asphalt '
Hot-mix to be used in that test was prebeated to just below the design temperature range tn an
electrical resistance oven. This procedure was necessary because the asphalt Hot-mix has a high heat
capacity and therefore could not be brought to its design temperature quickly. This situation is
reflective of the field situation where asphalt i1s held for long periods of time at elevated temperatuces
(>121 °C, >250 °F)‘8 Before the start of each test, the heating control thermocouple of the asphalt
heating vessel was located on s heated surface thus allowing the surface of the vessel to be preheated
to the design temperature.

Before and after each test, or before and after each change of sample media (if this occurred
more frequently), all sampling trains were leak-checked. Before the beginning of each test day, at
least 10 min of background data were acquired from the CEMs and thermocouples. The asphalt
Hot-mix in the experiment conducted on January 28, 1993 was poured and lightly compacted with
hand implements to an approximate depth of 3.8 cm (a depth that is within the range used in actual
paving operations). (This experiment is referred to in data tables as "thick.”) Because the vertical
distribution of temperature tn the asphalt material was less uniform than desired, a decision was made
1o reduce the thickness of the asphalt used in further experiments. In all further experiments, the
asphalt Hot-mix was poured and was lightly compacted with hand implements to a depth between 1.3
and 1.9 cm (a depth that is also within the range used in actual paving operations). This process
generally required the efforts of two people for a period of 5 to 15 min. After the ACI0 Hot-mix
material was poured and compacted, all personnel exited the facility. Despite the preheating of the
asphalt Hot-mix material and the heating vessel, the pouring process inevitably resulted in a substantial

decrease in the temperature of the asphalt material (see Appendix B figures). Sampling activities were

I



initiated as soon as the asphalt Hot-mix material had achieved a temperature near the design range
previously discussed. The temperature was reached between 10 and 70 min after the asphalt pouring
was completed.

For facility blank experiments (also referred to as hut blank experiments), the procedures
discussed above were modified. Although the asphalt Hot-mix material was preheated as in an actuil
experiment, no attempt was made to heat the heating vessel. The preheating of the hot-mix material
was conducted to evaluate whether the preheating process biased the actual test results. The asphalt
- heating vessel was not preheated- because all traces of asphalt Hot-mix from previous éxperiments
“could not be removed despite the rigorous vessel cleaning procedures described in the following

paragraph. Warmed air was supplied 1o the facility as in all experiments. No asphalt Hot-mix was
placed in the heating vessel for these experiments. However, personnel did enter and occupy the
Facility for a period similar to the time required in the facility for pouring and compacting the asphalt
in an actual experiment. The onset of sampling was then delayed for a period similar to the delay
required in actual experiments to approach design asphalt Hot-mix temperatures.

Between each experiment, the facility was cleaned thoroughty. The asphalt Hot-mix material
was warmed and removed with hand 1ools, The heating vessel was then rinsed with several aliquots
cyciohexane to remove residual material. The floor of the facility was then swept with hand tools to
remove spilled asphalt Hot-mix material. All personnel entering the facility wore Tyvek bo.ot covers

at all times to avoid contaminating the facility,



3.6 TEST FACILITY

The test facility (Figures 2 and 3) is an outbuilding with a 2.7 by 3.4 m (8.9 by I1.1 ft) floor
area and a sloping roof with a minimum height of 1.9 m (6.3 ft) and a maximum height of 2.2 m
(7.3 ft), which had been previously modified for small-scale, open-combusticn simuiation experiments. ’
This factlity was further modified to adapt it for the low emission levels expected from asphalt.

The builaing was fitted with a warmed air handling system_(based on a 208 V electric utility
heater, part no. 3E081, W.W. Grainger) that delivered approximately 4.21 m%/min (148 ft’/min) of
warmed ambient air to the facility, This flow rate was sufficient lo maintain a positive pressure within
the facility as indicated by a static pressure gauge in all wind and pressure conditions experienced
during testing. Therefore, it could be assumed that the outflow rate from the facility was equal 1o the
inflow rate. At this flow rate, the effective air exchange rate of the test facility is 0.22 air
exchanges/min.

A pyramidical aluminum deflector shield was located over the asphalt heating vessel to
enhance air mixing. The sample transport duct, 17-cm (6.6-in) OD pipe. was located directly over the
rear portion of the deflector shield, This duct transported a representative portion of the test facility
environment to the sampling shed located adjacent to the test facility (Figure 2). To minimize heat
loss and condensation of organics, the duct was insulated outside the test facility. The inner walls and
ceiling of the test facility were covered with 1.6 mm (1716 in) of aluminum sheeting. To provide a
highly clean, inent surface within the test facility for this project, all surfaces within the facility were
completely wrapped with Tedlar sheet material (approximately 0.06 mm thick) sealed with aluminum
faced tape (part no. 6A062, W.W. Grainger) as shown in Figure 3.

3.7 SAMPLE SHED

The sample shed (Figure 2) contained the majority of the required sampling equipment: dry

gas meters, control units and pumps for the PM, particulate sampling trains vsed for collecting

organic PM and lead, three Tedlar bag trains, and the train used to coliect organics on XAD-2 resin.
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The sample shed also contained the particulate removal device for the CEMs. A reai-time
photoelectric analyzer (manufactured by Ecochem Technologies), designed to quantify total PAHs on
submicron PM, was also operated using a sﬁnplc stream withdrawn from the sample transport duct.

Real-time PAH and CEM samples were extracted from a sampling manifold within the duct.
The manifold consisted of 9.5-mm (3/8-in) OD stainless steel probes positioned in the sample transport
duct so that the probe orifice faced the direction of sample flow and so that all samples were collected
at the §amc axial and radial location. The sample stream was pulled from the test facility into the
sample shed by a slight-vacuum generated by an induced draft (ID) fan located downstream of the
sample manifold.

3.8 HAZARDOUS AIR POLLUTANTS MOBILE LABORATORY (HAPML)

The Hazardous Air Pollutants Mobile Laboratory (HAPML), shown in Figure 2, was used for
the continuous monitoring of the fixed combustion gases. A heated (121 °C), particulate-free
(conditioned by a low pressure drop heated spun glass filter) gaseous sample was extracted from the
sample manifold and routed 10 individual analyzers for continuous measurement. A portion of the
heated sample was routed to the THC analyzer and the SO, analyzer. The remaining portion of the
sample stream was further conditioned for moisture removal by a refrigeration condenser and silica gel
before being routed to the CO, CO,, and O, analyzers. The gas stream for NO was obtained from a
location between the refrigeration condenser and desiccant. The analog output of the individual
analyzers was recorded using a computerized data acquisition system that recorded all readings at 30-s
intervals. This data acquisition system was also used to record temperatures from the series of eight
thermocouples located in the asphalt Hot-mix layer, within the test facility, in the air input duct, and in

the' sample transpont duct. ;



3.9 SAMPLING AND ANALYSIS METHODS

3.9.1 Particulate/Semivolatile Organic Sampling

Because very low concentrations of semivolatile and particulate-bound organics (including
PAHs) were anticipated, the following method was adopted for use in sampling these species. The
PM]O medium volume samplers used (shown in Figure 4) have been described by McFarland.?
Sampling procedures modeled after those described in Method TO-13 (substituting the medium volume
' sampler for the high volume sampler described in Method ‘TO-IB) were used for purkicu!ale—bound
organic :;ampling.10 This sampler provides a cutpoini at a diameter of 10 pm and at a flow rate of
0.113 m3min (4 cfm). The cutpoint is defined as the diameter at which 50 percent of the panticulate
1s removed; smaller particulate will generally pass through the sampier, larger particulate wilt generally
be removed. Each of these two sampling trains included a filter of 142 mm in diameter (a Pallflex
Teflon-impregnated glass fiber filter, part no. T60A20 or TX140HI20WW) in a Teflon-lined filter
holder, followed by a dry gas meter and dual vacuum pumps. Sampling periods of 130 to 165 min
were used. The filters were desiccated for at least 24 h and weighed on an analytical balance both
before and after sampling in order to determine total PM,, particulate. Additional measurements to
confirm the completeness of drying were not made in order to rapidly complete analytical work and
due to limitations on project resources. After the gravimetric data were obtained, the organic PM
samples were stored under refrigeration until analysis. An acetone and a methylene chioride'rinse of
the upper portion of the filter holder was collecied when the organic particulate szAxmpling Irain was
recovered, stored under refrigeration, and combined with the filter extract for analysis.

A flow rate of 0.113 n13/min (4 cfm} cannot be maintained through the PM[O sampler when it
is backed with an XAD-2 resin module because of the large pressure drop caused by the module;
therefore, a separate sampling train was used to collect particulate-bound and semivolatile organics.
The semivolatile organics were collected in a train that consisted of a 0.95 cm (3/8 in) ID stainless

steel inlet followed by a Teflon-coated filter holder containing a Paliflex Teflon-impregnated glass
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Figure 4. PM |, medium volume sampler; particulate metals train shown.
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18



fiber filter (part no. T60A20 or TX140H120WW) and then followed by a water-cooled XAD-2 resin
module. This train was operated at approximately 1 ¢fm for a period of 130 to 165 min. The filter
sample collected in the train operated at 0.028314 m>/min (1 cfm) was not 1o be analyzed but was
used for a gravimetric determination of total particulates (as described above).‘ An acetong uﬁd

‘ méthylcne chloride rinse of the portion of the sampling train from the lower half of the filter holder
through the entrance to the XAD-2 module was collected when the organic semivolatile sampling (rain
was recovered. The r;inse and resin module were kept qnder refrigeration until analysis. This rinse
was combined with the XAD-2 resin extract for analysis.

3.9.2 Parniculate and Semivolatile Oreanic Analysis

The organic PM and XAD-2 samples were analyzed separately by a contracted laboratory.
Amalysis followed Method 8270 for both semivolatile and particulate-bound organics.'! Briefly,
samples were soxhlet extracted in dichloromethane and concentrated to a known volume. The samples
were then analyzed by high resolution gas chromatography/low resolution mass speciromeiry
(HRGC/LRMS), referred to as (GC/MS) in the full scan mode. Compound identification was based on
retention tme and the agreement of the mass spectra of the unknown to mass spectra of known
standards. A muiltipoint calibration was performed before analysis for a targeted group of analytes to
establish relative response factors (RRFs). Quantification was then based on an internal standard
method utilizing these RRFs and the integrated responses of ions specific to each identified compound.
ldentification of tentatively identified species was based on automated searches of mass spectral
libraries confirmed by the judgement of an experienced mass spectroscopist. Approximate
quantification of tentatively identified species was based on response factor (RF) assumptions as
sugoested by the method.

Because some concerns were raised about the chromatographic resolution, possible
interferences, and sensitivity obtainable in these analyses, the extracts of these samples were returned

under refrigeration to the EPA’s ERC where they were reanalyzed by Acurex Environmental
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personnel. These analyses were performed on the particulate organic samples only. and targeted a set
of PAHs. These analyses were performed by GC/MS using a modified temperature program, derived
from that in Method 8270 (injection port = 300 °C, initial oven temperature = 40 °C, heid for 4 min
then ramped at 10 °C/min to 250 °C, held for 5 min then ramped to 275 °C at 2 °C/min and held for
5 min then ramped to 300 °C at 4 °C/min and heid for 8 min) designed to improve chromatographic
resolution in the region of interest. These analyses were performed in the selected ion monitoring
mode to enhance sensitivity. A multipoint calibration was performed before analysis for a targeted
group of analytes to establish RRFs. Quantification was then based on an’internal Standard method
utilizing these RRFs and the integrated responses of ions specific to each identified compound.
Identification was based on retention time and the simultaneous detection of the quantification ion” and
at least two confirming ions for each targeted compound. The results for performance evaluation
samples analyzed by Method 8270 and this method are discussed in Appendix A. This method is
broadly similar to the HRGC/LRMS analysis of Method TO-13. Our work differed from TO-13
primarily in the areas of column (we used a2 J&W DB-5MS, 0.25 mm ID, 0.25 um film thickness,

30 m length), temperature program (see above), MS tuning standard (our work used Perflurotributyl
amine (PFTBA) and carrier gas flow (our flow was 35 cm3/s). We also did not attempt to calculate
surrogate recoveries.

3.9.3 Particulate Metals Sampling and Analysis

Particulate-phase lead was a targeted analyte in this swdy. A PM,, medium volume sampler
as described by McFarland was used for particulate-bound metals s:lmpiing.g This sampler provides a
cut point at a diameter of 10 pm. The sampling train included a quartz filter in a Teflon-coated filter
holder (Pallflex quartz filter, part no. 2500-QATUP), a dry gas meter, and a pump.

Metals were analyzed by a contracted laboratory using the standardized GFAA method.'? In
summary, the filter samples for metz;ls were prepared by digestion and reflux in acid. Lead was then

analyzed by the GFAA method, which involves monitoring the adsorption of light at specific
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wavelengths in the UV-VIS range by the metal analyte after it is atomized under high temperature
conditions.

The metals samples were also used for PM,, total particulate analysis. Therefore, they were
desiccated and weighed on an analytical balance before and after sampling.

3.9.4 Volatile Oreanic Compounds Sampling and Analysis

VOCs were collected in Tedlar bags as described in Method 18'3 and analyzed according (o
Method TO-14' (except that the TO-14 target anal);tc list was not used in its entirety). The Tedlar
bags were freshly prepared for each experiment. Multiple Tedlar bag samples were obtained from
three locations within the test facility during each experiment through three independent sampling
trains. A field blank was prepared during each sampling day by filling a Tedlar bag with zero-grade
nitrogen at the sampling site. Trip blanks were occasionally prepared by filling a Tedlar bag with
zero-grade nitrogen when the bags were prepared prior to sampling. The instructions of Method TO-
14 for capillary column GC/MS in the scan mode were used for this study. Method TO-14 also
contains provisions for other analytical methods that will not be used in this study. Compound
identification for targeted analytes was based on retention time and the agreement of the mass spectra
of the unknown to the mass spectra of known standards. A mulitipoint calibration was performed
before analysis for the targeted group of analytes 1o establish RRFs. Quantification was then based on
an intermal standard method using these RRFs and the integrated responses for each identified
compound. Identification of tentatively identified species was based on automated searches of mass
spectral libraries confirmed by the judgement of an experienced mass spectrometrist. Approximate
guantification of tentatively identified species was based on response factor assumplions as suggested
in the method.

3.9.5 Hydrogen Sulfide Analvsis

Hydrogen sulfide was semiquantitatively assayed using colorimetric Driger tubes operated

according to manufacturers’ instructions. The sample was collected from a location within the test
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facility (near the iocation of the organics PM, head in Figure 2) over the course of a {20- to 190-min
sampling period.

3.9.6 Continuous Emission Monitors

CEMs were used for CO, CO,, NO, O, SO,, and THC. The sampling system for the CEMs
has been described in Section 3.8. At the beginning of each test day, the CEMs were calibrated and
their linearity verified. A 10-min period of background data was obtained with these analyzers before
 the introduction of heated asphalt, This background sampic consisted of facility air sampled through
the normal CEM sampling.system-during.a period of time when the heating vessel was being
preheated. Data were validated by the introduction of at least one gas standard and a zero gas at the
end of sampling for each day. Readings from the CEMs were obtained by the computerized data
acquisition system at 5-s intervals throughout the tests. Averages of more than 30-s blocks were

electronically recorded.
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SECTION 4

DATA, RESULTS, AND DISCUSSION

Because of the large data set generated by this project, the figures and tables that were
considered of greatest interest to the reader are presented in the main body of the text. Section 4
tables, however, are located at the end of this section. Supporting figures and tables are presented in
Appendix B. Also, for Section 4 tables, double lines were used around analytical detectable values in
large data sets containing many analytically non-detectable values.

Semivolalile/p’aniculate»bound species are discussed tn three ways. These species were
analyzed by a contracted laboratory by full scan HRGC/LRMS in the XAD-2 resin extracts and in the
Teflon-impregnated filter extracts. The Teflon-impregnated filter extracts were also analyzed by
Acurex Environmenta) by a selected ion monitoring method. Material collected on XAD-2 resin
following a filter are generally considered to represent material distributed to the vapor phase in the
atmosphere. Material collected on filters is generally considered to be distributed to the particulate-
phase in the atmosphere.

Data from samples collected in a facility blank experiment conducted on March 18, 1993 were
not reported because clear evidence was found soon after the test that filter sample designations for
this test had been confused and because contarnination was present in the instrument used for VOC

analysis on the day the volatile organic samples from this test day were analyzed.



4,1 MATERIALS COMPOSITION

The composition of the materials tested has been discussed 1n Sections 3.2 and 3.3 and is also

summarized in Table !,

4.2 ASPHALT HEATING TEMPERATURES

Despite extensive efforts, detailed in Section 3, the asphalt test material could not be uniformly
heated. The material was warmest near the bottom of the vessel and coolest near the surface, as
would be expected (this is shown in Table 2 and Figures B-11 through B-20). Additionally, the
temperature of the-material tended to fluciuate ove-r time in a generally periodic maaner, This
fluctuation was attributable to the natural cycles of the asphalt heating vessel temperature controllers
and the temperature controllers for the input air of the test facility as well as the influence of manual
changes in temperature controller setpoint made to control fluctuations in the asphalt temperature. The
achieved temperatures tended to be slightly higher during the ACI0 without rubber tests than during
the AC10 with rubber tests. This difference in temperature, though small, may influence emission
rates and should be kept in mind when comparing the emission rates between the AC10 and AC10
with rubber tests.

4.3 TARGETED VOLATILE ORGANIC COMPOUNDS

Estimated emissions for targeted VOCs are summarized in Tables 3 through 5. Faceiluty air
concentrations for these compounds are summarized in Tables B-1 through B-3. Data were not
reported for several targeted volatile compounds because of an inability to consistently prepare Tedlar
bags devoid of these compounds. These compounds were hexane, methylene chloride, acetone,
phenol, and 2-butanone. The reported data sét includes results for 56 compounds measured in
approximately 30 samples. Air concentrations and estimated emissions were calculated for non-
detectable compounds based on minimum detection limits.

Among all of the samples analyzed, only six of these 56 targeted compounds were ever

detected: benzene, ethyl benzene, m,p-xylene, o-xylene, toluene, and vinyl acetate. Similarly, among
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all of the blanks analyzed, only five of these 56 targeted compounds were ever detected: benzene,
toluene, ethyl benzene, m/p-xylene, and o-xylene. '

The results for all of the detected compounds were near the detection limit. Two separate
approaches were taken to determine the significance of the data set. In the first approach, the air
concentrations measured were compared to field and facility blank concentrations. Footnotes were
then used to mark those results that did not exceed three times the applicable blank concentrations (see
Tables 3 through 5 and B-1 through B-3). These data are not corrected for blank concentrations. In
the second approach, a two-sided t-test of the differences between means of estimated emissions values
was performed.’s This statistical evaluation, based on the mean and variance of each data set,
provides a more rigorous means of determining the statistical significance of differences between the
ACI0 without rubber, ACIQ with rubber and facility blank samples. Pair-wise comparisons were
made between the facility blanks and AC10 thin layer without rubber samples, between the facility
blanks and the AC10 with rubber samples, and between the ACIQ thin layer samples with and without
rubber. The results of these statistical analyses are presented in Table 6. In Table 6, the value of the
calculated t-statistic is presented along with the level of significance, defined as the probability of
making a type I error (i.e., falsely rejecting the tested hypothesis; in this case, the tested hypothesis is
that the means are equal).'>'® Leveis of significance greater then 0.1 were reported as not significant
(NS). A positive t-statistic indicates that the first of the two means being compared is greater. A
negative l-statistic indicates that the second of the two means being compared is greater.

Using the first method of analysis, only the vinyl acetate results from one test day of ACI0
with rubber and six of nine benzene resuits from the tests of ACI0 with rubber appear to be different
from the blanks.

The statistical method of analysis indicates that the benzene emissions in the AC10 without
rubber tests and the AC10 with rubber tests arc significantly higher than the facility blank emissions,

Additionally, the benzene emissions in the ACIO with rubber tests are significantly higher than the
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AC10 without rubber emissions. This statistical method also indicates that the emissions of m.p-
xylene were significantly higher in the AC!O with rubber tests than in the AC10 without rubber tests.
The significance of this result is unclear because neither the ACI0 with rubber nor without rubber
were significantly different from the facility blanks.
4.4 TENTATIVELY IDENTIFIED VOLATILE ORGANIC COMPQUNDS

Tables B-4 through B-9 in Appendix B present the air concentration and estimated emission
results for VOCs tentatively identified from the Tedlar bag samples discussed in Section 4.3. Samples
- for-which data were presented for targéted VOCs only did not ¢ontain any tentatively identified
volatile compounds at concentrations above the practical quantitation limit. As for the targeted
vaolatiles, the air concentrations measured were compared to field and facility blank concentrations.
Footnotes were used to mark thase results that did not exceed three times the applicable blank
concentrations. Statistical t-tests were not used for the tentatively identified species because of
limitations of project scope and because data on tentatively identified compounds has inherent
limitations on its quality. In the AC10 without rubber samples, the tentatively identified compounds
with concentrations in excess of three times the applicable blank concentrations were in the alkane,
cycloalkane/alkene, aldehyde, and ketone compound classes. In the AC10 with rubber samples, the
tentatively identified compounds with concentrations in excess of three times the applicable blank
concentrations were predominantly in the alkane, aldehyde, ketone, and carboxylic acid combound
classes. Because relatively little consistency existed among the tentatively identified VOCs found in
groups of replicate samples, these tdentifications should be viewed as very preliminary.
4.5 TARGETED SEMIVOLATILE ORGANIC COMPQUNDS COLLECTED ON XAD-2

The masses of various semivolatile species collected on XAD-2 resin are summarized in
Table B-10 in Appendix B. The facility air concentrations derived from these amounts are
summarized in Table B-11. The estimated emission rates for these compounds are presented in

Table 7. Air concentrations and estimated emission values were calculated based on the laboratories’
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practical quantitation limits when a compound was reported as non-detectable. Contaminants in XAD-
2 resin (primarily alkyl substituted aromatics) have been reported by many authors. The comparisons

between actual samples and blanks presented below allow judgements to be made about the impact of
such problems on the results reported in this work.

The results for all detected compounds were near the detection limit. Two separate approaches
were taken to dc-termine the significance of the data set. In the first approach, the amounts and facility
air concentrations measured were compared to field and facility blank amounts and facility air
concentrations. Footnotes were then used to mark those results that did not exceed three times the
applicable blank results (see Tables 7, B-10, and B-11). These data are not corrected for blank and
concentration. In the second approach, a two-sided t-test of the differences between means of
estimated emissions values was pcrformcd.is This statistical evaluation, based on the mean and
variance of each data set, provides a more rigorous means of determining the significance of
differences between the AC10 without rubber, ACI0 with rubber, and facility blank samples.

Pair-wise comparisons were made between the factlity blanks and the AC10 thin layer without rubber
samples, between the facility blanks and the AC10 with rubber samples, and between the ACI0 thin
layer samples with and without rubber. The results of these statistical analyses are presented in Table
N
8. Table 8 shows the value of the calculated t-statistic along with the level of significance, defined as
the probability of making a type I error (i.e., falsely rejecting the tested hypothesis; in this c:;se. the
tested hypothesis is that the means are ec;uad).'j'“S Levels of significance greater than 0.1 were
reported as not significant (NS). A positive (-statistic indicates that the first of the two means being
compared 1s greater, A negative t-statistic indicates that the second of the two means being compared
15 greater.

Using the first method of data analysts, phenol was detected at three times the blank

concentration in the ACI0 without rubber thick layer experiment, in two of three tests of AC10

without rubber in thin layers and in one of three tests of ACI0 with rubber. Also, according 10 this
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method of analysis, diethyl phthalate was detected in the ACI0 without rubber, thick layer experiment.
Butyl benzyl phthalate was detected in one of three tests of ACI10 without rubber, thin layer, and one
of three of AC10 with rubber in a thin layer.

The second statistical method of data anatysis shows that 2-methyl phenol is significantly
higher in the ACI10 with rubber experiments than in either the AC10 without rubber or the faciiity
blank experiments. This method of data anaiysis also shows that diethyi phthalate was emitted at
significant concentrations by both the ACI0 with and without rubbef.

- - The-discordant results produced-by these two metheds of data afialysis may; in part, be
attributable to an artifact that affects the statistical analysis of the means of estimated emissions when
many of the samples are at or near the analytical detection limit. When a given compound in a given
sample was not detectable, the-estimated emission rate was calculated using the detection limit.
Because this detection limit was constant for all samples, but the facility air volumes sampled were not
constant, the inverse of the facility air volume sampled strongly influenced the calculated estimated
emission value (see Section { for more detail on the calculation method). To give some impression of
the potential magnitude of this effect, a t-test of the inverse of the volumes sampled is presented in
Table 8. [n this case, the bias would tend 1o make the AC10 with rubber estimated emissions higher
than those for the ACI0 thin. It would also tend to make the facility blank estimated emissions appear
higher than those for AC10 without rubber and the facility blank concentrations appear sémewhat
lower than those for the ACI0 with rubber.

4.6 TENTATIVELY IDENTIFIED SEMIVOLATILE ORGANIC COMPQUNDS COLLECTED
ON XAD-2

Estimated emissions for tentatively identified semivolatile organic compounds present in the
vapor phase are reported in Table 9. The air concentrations and sample masses from which these

estimated emissions were derived are reported in Tables B-12 and B-13. The reader is cautioned that
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these data represent, in most cases, only the 10 tentatively identified compounds found in highest
concentration in the samples (because of the reporting policies of the contracted laboratory).

The masses and air concentrations of the measured targeted semivolatile organics were
caompared to field and facility blank armnounts and concentrations. Footnotes were used to mark those
results that did not exceed three times the applicabie blank amounts and concentrations. Statistical
t-tests were not used for the tentatively identified species. The tentatively identified compounds with
concentrations in excess of three times the applicable blank concentrations were in the carboxylic acid
ester, alkene/cycloalkane, alkyl substituted benzene, and aldehyde compound classes.

4.7 ORGANIC PARTICULATE-BOUND TARGETED COMPOUNDS—CONTRACTED
LABORATORY FULL SCAN MASS SPECTROMETRY ANALYSES

The masses of various particulate-bound species collected on Teflon-impregnated filters are
summarized in Table B-14. The facility air concentrations derived from these amounts are
summarized in Table B-15. The estimated emission rates for these compounds are presented in
Table 10. Air concentrations and estimated emission values were calculated based on the laboratories’
practical quantitation limits when a compound was reported as non-detectable.

The results for all of the detected compounds were near the detection limit. Two separate
approaches were taken to determine the significance of the data set. In the first approach, the amounts
and facility air concentrations measured were compared to field and facility blank amounts and facility
blank air concentrations. Footnotes were then used to mark those results that did not exceed three
times the applicable blank results (see Tables 10, B-14, and B-15). Data are not corrected for blank
concentrations. In the second approach, a two-sided t-test of the differences between means of
estimated emissions values was pt:rforrnf:d.IS This statistical evaluation, based on the mean and
variance of each data set, provides a more rigorous means of determining the significance of
differences i)etwccn the AC10 without rubber, AC10 with rubber, and facility blank samples. Pair-

wise comparisons were made between the facility blanks and the ACIQ thin layer without rubber



samples, between the facility blanks and the ACI0 with rubber samples, and between the ACI0 thin
samples with and without rubber. The results of these statistical analyses are presented in Table 11,
In Table 11, the value of the calculated t-statistic is presented along with the level of significance,
defined as the probability of making a type I error (i.e., falsely rejecting the tested hypothesis; in this
case, the tested hypothesis is that the means are equal).'>1® Levels of significance greater then 0.1
were reported as not significant (NS). A positive t-statistic indicates that the first of the two means
being compared is greater. A negative t-statistic indicates that the second of the two means being
compared is-greater.

Using the first method of data analysis, emissions of phenanthrene and bis(2-
ethylhexyl)phthalate were found at a significant concentration in one of three AC-10 without rubber,
thin layer tests. Fluoranthene and pyrene were found in significant concentration in two of three
ACI10 with rubber tests.- Butylbenzylphthalate was found at significant concentrations in one of three
tests without rubber and two of two with rubber, Benzo(a)anthracene was found in significant
concentration in one of three tests of each type of thin layer.

Using the second statistical method of data analysis, the only comparison that achieved
significance was the comparison of bis(2-ethylhexyl)phthalate emissions from ACI0 with rubber to the
facility ~blzmk emissions. The discordant results produced by these two methods of data analysis are
attributable, in part, to an antifact that affects the statistical analysis of the means of cstimatc‘d
emissions when many of the samples are at or near the analytical detection limit. When a given
compound in a given sample was not detectable, the estimated emission rate was calculated using the
detection limit. Because this detection limit was constant for all samples but the facility air volumes
sampled were not constant, the inverse of the facility air volume sampled strongly influenced the
calculated estimated emission value (see Section | for more detail on the calculation method): To give
some impression of the potential magnitude of this effect, a t-test of the inverse of the volumes

sampled is presented in Table 11. In this case, the effect of this bias would make the AC10 with
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rubber emissions appear slightly higher than the AC10 without rubber emissions. It would aiso make
it appear that the facility blank emissions were higher than either the ACI0 with or without rubber.

4.8 TENTATIVELY IDENTIFIED PARTICULATE-BOUND ORGANIC COMPOUNDS—
CONTRACTED LABORATORY FULL SCAN MASS SPECTROMETRY ANALYSES

The estimated emissions of particulate-bound semivolatile species are reported in Table 12.
The facility air concentrations and sample amounts from which these estimated emissions were derived
. are presented in Tables B-16 and B-17. The reader is cautioned that this data set represents, in most
cases, only the 10 tentatively identified compounds found in highest concentration in the samples (due
to the reporting policies of the contracted laboratory). Air concentrations and estimated emission
values were calculated based on the laboratories’ practical quantitation limits when a compound was
reported as non-detectable.

The amounts and air concentrations of the measured targeted semivolatiles were compared to
field and facility blank amounts and concentrations. Footnotes were used to mark those results that
did not exceed three times the applicable blank amounts and concentrations. Statistical 1-tests were not
used for the tentatively identified species. The tentatively identified compounds with concentrations in
excess of three times the applicable blank concentrations were in the carboxylic acid and acid ester
compound classes. It is likely that because of the poor chromatographic separation achieved with
these samples, many semivolatile compounds present went unidentified.

4.9 ORGANIC PARTICULATE-BOUND TARGETED COMPOUNDS—ACUREX
ENVIRONMENTAL SELECTED 10N MONITORING MS ANALYSES

Because the concentrations of the semivolatile species collected were so near the detection
limit of the analyses ﬁnd because there was some concern that analytical interferences could be
affecting the results, the semivolatile particulate-bound samples were reanalyzed by a more sensitive
selective ion monitoring method for 16 PAH species that were among the 65 targeted semivolatile
species (see Section 3.9.2 for a detailed description of the method). The concern over interferences in

these analyses arose because of the poor chromatographic resolution evident in the total ion
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chromatograms of the particulate-bound organic samples (See Appendix D). The chromatograms are
marked with the sample name, date of sampling and an abbreviated type of sample corresponding to
those shown in Tables 7 to 13. These total ion chromatograms showed a large region of increased ion
abundance with widths equal to nearly half the length of the chromatographic run. When the mass )
spectra of portions of this large, unresolved region were examined, it appeared to consist primarily of
alkanes and alke;nes. Because asphalt is produced as a part of the petroleum refining process, and the
heating volatilization and extraction processes that took place in this study are generally nonselective,
the_presence of high-concentrations of substituted and normal long chain alkanes and alkenes would
not be unmq:neche:d.2 Thus, this region of increased ion abundance is interpreted as the product of
incomplete chromatographic resolution of a series of high concentration alkanes and alkenes.

It was conceivable that this unresolved peak could interfere with the full scan mass
spectrometry analysis of 1argeted species of interest in four ways, First, it could alter the retention
times of the species of interest causing their signals to not be reported since they could fall outside of
the usual retention time "window.” However, an examination of the retention times. of internal
standard compounds suggested these retention times were unaffected. Second, the interfering
compounds could contribute ions at masses used as quantitation and/or confirming ions. This could
alter the ratio of the quantitation and confirming ions and cause the signal from a compound of
interest 10 not be reported because the expected ratio was not observed. Third, high concent‘rations of
ions from the interfering compounds could reach the detector of the mass spectrometer temporarily
increasing the level of detector noise (this is sometimes called "ringing the detector” by mass
spectrometrists). Fourth, large concentrations of interfering compounds could “overlpad™ the ion
source of the mass spectrometer decreasing the efficiency of ionization.

The use of cleanup or preparative chromatography was judged 1o be beyond the resources

available to the project. It was also felt that the implementation of a selected ion monitoring method

would be required to obtain additional sensitivity. Therefore, a selected ion monitoring method was
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imp.Iemcnted along with a modified temperature program intended to improve the resolution in the
region where the interferences were observed (see section 3.9.2).

An examination of ion chromatograms produced during the course of the selected ion
monitoring analysis showed that these alkanes and alkenes did not appear to p}oduce signiﬁcfnm
inl.erfe;rence:s at the relatively high masses monitored during the PAH analyses. It would, however,
still be possible that this large, unresolved peak could interfere with these analyses indirectly by
decreasing the efﬁcier;cy of 1onization in the source of the mass spectrometer.

The results of selected ion m(;niloring analysis are presented in Tables B-19 (air
concentrations), B-18 (amount), and 13 (estimated emissions). Two separate approaches were taken to
determine the significance of this data set. In the first approach, the amounts and facility air
concentrations measured were compared to field and facility blank amounts and facility air
concentrations. Footnotes were then used to mark results that did not exceed three times the
applicable blank results (see Tables 13, B-17, and B-18). In the second approach, a two-sided t-test of
the' differences between means of estimated emissions values was pc:t'fcsrmed.]S This statistical
evaluation, based on the mean and variance of each data set, provides a more rigorous means of
determining the significance of differences between the AC10 without rubber, AC10Q with rubber, and
facility blank samples. Pair-wise comparisons were made between the facility blanks and the AC10
thin layer without rubber samples, between the facility blanks and the AC10 with rubber sarﬁples\ and
between the ACI0 thin samples with and without rubber. The results of these statistical analyses are
presented in Table 14. Table 14 shows the value of the calculated t-statistic along with the level of
'signiﬁcance, defined as the probability of making a type I error (i.e., falsely rejecting the tested
hypothesis; in this case, the tested hypothesis is that the means are equal).!*!® Levels of significance
greater then 0.1 were reported as not significant (NS). A positive t-statistic indicates that the first of

the two means being compared is greater. A negative t-statistic indicates that the second of the two

means being compared is greater.
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Using the first method of analysis, significant results were found in at least some of the
samples for 13 of the 16 PAH species targeted. Note especially that phenanthrene was found in
significant concentration in the AC10 withaut rubber thick layer test, in three of three ACld without
rubber thin layer tests, and in two of three of AC10 with rubber tests. Pyrene and fluoranthene were
found in significant concentrations in all of the paniculate samples taken during AC]O with rubber and
AC10 without rubber testing. Chrysene was found in a significant concentrations in all of the
particulate samples obtained from thin layer tests both with and without rubber additives.
.Benzo(a)pyrene and-benzo(k)fluoranthene-were found in significant concentration in three of three
ACI10 without rubber tests, thin layer and in lw& of three AC10 with rubber in a thin layer tests.

Using the statistical method of analysis, the estimated emissions of seven of the 16 species was
shown to be significantly higher in the AC10 thin layer without rubber tests than in the facility blank
tests. It is interesting 10 note that emissions of two of these seven species, pyrene and benzo(a)pyrene,
have been previously reported from an asphalt Hot-mix facility.> The estimated emission of five of 16
species was shown to be significantly higher in the AC10 thin layer with rubber tests than in the
facility blank tests. The emission of two species was significantly higher in the tests without the
rubber additive than in the tests with the additive. None of these species had significantly higher
emissio.ns with the rubber additive than without.

Notably, the significant results using both forms of analysis come primarily from a middle
group of the PAH species, from fluoranthene to benzo(a)pyrene, when they are listed in order of
retention time (retention time for homologous species corresponds roughly to boiling point). This is a
quite reasonable and perhaps predictable result for three reasons. First, lighter semivolatile species are
known to partition primarily to the vapor phase.” Second, asphalt is produced as a part of the
petroleum refining process which includes a fractional distillation.!"!® Third, the lemperatures o
which the asphalt material was heated in this experiment may not have been hot enough 1o cause

significant volatilization of the heaviest PAH species,
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The two methods of data analysis applied are in reasonably good agreement for the selected
ion monitoring analyses of the particulate-bound species. This could be expected because there are
significantly less results at the detection limit in this data set than in the full scan mass spectrometry
data set, because of the lower detection limits achievable using selected ion monitoring.

4.10 CONTINUOUS EMISSION MONITOR RESULTS

Table 15 reports estimated emissions for gaseous species monitored with CEMs. CO, CO,,
NO, and SO, monitors did not reveal any evidence that emissions of these compounds had been
detected. A careful examination of the data sets obtained by the O, monitor did not reveal any
evidence of a change in O, concentration brought about by the presence of the heated asphalt. The
concentrations of all these species remained essentially at background values throughout the
experiments. The operation of the real-time PAH analyzer was optimized for sensi'tivity during the
course of these experiments. Thus, the higher PAH levels in the February 4, 1993 experiment shown
in Table 15 are an artifact of instrument sensitivity. The analyzer was not used in experiments after
April 14, 1993 because of the requirements of other studies. The PAH plots produced did not show
any clear and convincing evidence of emission of PAHs from the heated asphalt materials. Thus, plots
of the concentrations of these species vs. time were not presented in the interest of brevity.

Plots of THCs vs. time did indicate a trend (see Figures B-11 through B-20). THC
concentrations appeared to increase over background levels and increased and decreased in response to
the slight variations of asphalt temperature discussed in Section 4.2, This sensitivity of THC
ernissions to variation in asphalt temperature is further evidenced in Figures B-1 through B-10.
Hydrocarbon emissions appear to increase nearly exponentially with increasing temperature beyond a
temperature at which little or no emissions are seen.

4.11 LEAD
The resuits of the particulate-phase lead analyses are reflected in Table 16. As with the

organic analyses, two methods of data analysis were applied to this data set. In the first approach, the
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amounts and facility air concentrations measured were compared to field and facility blank amounts
and facility air concentrations. Footnotes were then used to mark those resuits that did not exceed
three times the applicable blank results (see Table [6). In the second approach, a two-sided t-test of
the differences between means of estimated emissions values was performed.!> This statistical
evaluation, based on the mean and vaniance of each data set, provides a more rigorous means of
determining the significance of differences between the AC10 without rubber, ACJ0 with rubber, and
' facility blank samples. The results of these statistical analyses are presented in Table 17.

_. Using the first method of data analysis only one ir°three of the AC10 with rubber tests showed
a lead concentration greater than three times the blank concentrations. No other samples showed
significant concentrations. Using the second statistical method of data analysis, the AC10 without
rubber, thin layer appeared to be in higher concentration than the facility blank. Since in both
analyses the significant results a1;c dominated by the results of one sample, no definitive conclusions
should be drawn from these lead emissions results.
4.12 HYDROGEN SULFIDE

The results of hydrogen sulfide analyses are presented in Table 18. No detectable
concentrations of hydrogen sulfide were ever observed; therefore, no statistically significant differences
in estim.ated emissions of hydrogen sulfide were observed (Tabie 17).

4.13 TOTAL PARTICULATES AND PM,,

Estimated emissions, air concentration, and amount results for total particulates and PM |,
derived from three separate sampling trains are presented in Table 19. As in the organic analyses, a
statistical analysis of the differences between estimated emission means was conducted and is reported
in Table 17. Reasonably good agreement was observed in the PM |y measurements made with the
particulate organic and paniculate metals train. The metals train results tended to be slightly higher.
This could indicate that the filters used for metals anatysis are slightly more effective in capturing fine

particulates or that there are slight variations in particulate concentration in different areas of the
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facility. A comparison of the total particulates and PM, results indicates that the vast majority of the.
PM produced is less then 10 ym in diameter. Particulate emissions were slightly higher in the tests of
ACI10 without rubber than in the tests of ACI0 with rubber. This result, however, was not statisticaily
significant.

Because of operational difficulties, the PM,, total paﬁiculates measurements made in this
study may have a particle size cutpoint somewhat different than the intended 10 ym. The PM,
medium volume samplers used in this study were designed to be operated at a flow rate of 0.113
m*/min (4 cfm).” Because the authors have not stated the tempcra:ture and pressure conditions under
\yhich this design valve was developed, we have assumed it applies to standard temperature and
pressure. The flow rates achieved (corrected to prcvailihg temperature and pressure) at the PM,, head
are listed in Table 19. The effects of these non-optimal flow rates on particle size cutpoint can be
estimated. Discussions with the developer of this sampler indicate that although the sampler’s cutpoint
has not been investigated in this flow range—flow rate multiplied by the square of the cutpoint size
should equal a constant.'® This statement can be substantiated from the well-known equations
describing impaction processes (collection of PM in a PM,; sampler is essentially an impaction
process).2® This relationship would suggest that at a flow rate of (.155 m>/min (5.5 scfm), the particie
size cutpoint would decrease to 8.5 um. At a flow rate of 0.084 m*/min (3 scfm), the particle size
cutpoint would increase to 11.54 ym. Thus, the alteration in particle size cutpoint caused by this flow

rate problem ts likely to be small.
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TABLE 2. TEST MATRIX WITH AVERAGE, MAXIMUM, AND MINIMUM TEMPERATURES

Temperatures (°C) for thermocouples | and 4
Test Test ! - ' i o
' Date Condition™ Avg Tl | Max TI | Min Tl | Avg T4 | Max T4 | Min T4
1/28 AC 10 Thick 620 L ower | oast 1702 | 179 | 160
24 ACIOThia | 1620 | 172 | 152 | 1692 | 183 | 155
211 | Hut Blank 25.7 29 a 25 28 20
218 AC 10 Thin 164 | 175 151 158 169 140
2/25 AC 10 Thin 152.3 164 133. | 1536 168 128
ar7 AC 10/Rubber Thin | 1344 152 113 155.4 171 | 136
“ans | HwBlak | 351 45 25 339 44 25
4727 | AC 10/Rubber Thin | 141.7 (55 128 152.6 169 136
517 Hut Blank 30.5 34 28 30 33 26
5124 AC 10/Rubber Thin 147 157 139 167.7 180 156
Average AC 10 Thin tests 159.5 | 1687 | 145 | 1606 172 142.7
Average AC 10/Rubber tests 141.0 154.7 126.7 158.6 176.7 142.7

: See text for thermocouple locations. ,
See text for an explanation of the terms AC10 Thick, AC10 Thin, and AC]0/Rubber Thin.
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TABLE 3. VOLATILE ORGANIC COMPOUND RESULTS—AC!0 THIN AND THICK ESTIMATED EMISSIONS

Sample 1D TB-10 TO-It 1B-12 TB.20 TB-21 TB-22 T8-25 TB-26 8.7} 1Bs To-6 8.7 AVERAGE
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin Thin Thick Thick Thick Thin
Callection Date MDL{ 0LD59) 0205193 020593 0218793 021893 01893 0225193 02253 0225853 0112893 0112293 ozem
Compou_r:d' o/l pg/(m"min) peAm?*min} | pgftm?*minl | pgitm?*min) pp/im?* min} ppAm?min) pgAm3*mun) | pgftm?*min) | peAim?*min) pg}tmz‘min) yRAm *min) | pgAm?enun) Ey(mz'rm'n;
Dichlorodifluosomethane 80 <97bE <91PE «970E <708 <7k e <97PE <DE <97PE <977E <g70e <970E <=97
Chioromethane 10 <19DE <490€ <490k <JgPE <t95E <9DE <4guE <4glE <4§°% <I97E <490 <49VE <=9
2-Methyipeopene 10 <120k «i2PE <12PE <12%¢ <§2BE <t20E <12 <Pk <1298 <12PE «<120E <120E <ai?
Vinyl Chioride 20 <240E <240F <2408 <24PE <4EE <24PE <UE «2{0E Q4P <24%E <aPE <{VE <=1
Bromomethane 11 «<18DE <2gDE <18PE <230F <18PE <Pk <2808 <280E <280F <287F <18PE <RPE =28
Chiotoethane 1y «23PE <23PF <237 <)oF 23" <23%E «730E <23DE <2)PE <3PE <3P @)t <=11
Trichtorofluoromethane t <130 <130 <1308 <308 <1308 <130E . <13PE <130E <130 <130E <119 <|39E <x=l]
1.1-Dichlurcethene 18 <P <220€ <22DE <22DE <21%F <"t <Pt <21PE <220F <1 <22PE <2708 <
Carbon Disulfide 15 <18PE <18 <10 <130k 0 <I§PE <IgPE <1§0E <18°8 <18PE <f8PE <18PE <=18
todomethane 1.2 <21 D€ <24PE <PE <29k <iPE <2PE <2|PE <2|PE <2tPE <1PE «2yPE be <=2l
Acetonitrite 131 <159DE <}590€ <I59PE <1597 <i597E <1590 <1390 <j5ybe <159l <1597€ <] SHPE <[590¢ =139
trans-1.2-Dichioroethene 08 <100E <1 <IuPE <jgPE <t¥E <I0PE <IpPE <JuPE <1oP® <1oPE <10PE <iyP8 PTH
2-Methyl-2-Propanct 10 <49DE * <49DE <490k <490k <yolE <490k «(90E <45PE <4908 <{49PE <490 <49VE <=49

— | F—— - SNTORI SIS N SDI S
1,1 -Dichlptocthane 1.9 QI <2)PE <21VE <210F <2IPE <2IPE <217 <J°E <23PE <)k <2IUE <230 <=1}
Vinyl Avetate 70 <B3PE <§3°F <asbE <gsDE «<8sPE <§sPE <psPE «83PE <BsDE <850F <83PE <85YE <=85
Chiotofonn 18 <19DE <I9P€ <t90E <t9PE <19PE <19 «190€ <I9PE <19PE <|9P <19%E <|90E <=19
1,11 Teichiorocthane 14 <1108 <1BE <130 <I3VE <137€ «1)PE <130 <13PE <[IVE <)3PE <|30E <} 3DE <=13
Carbon Tetrachiuride LS <18PE «1gPE <18DE <tg0E <1gvE <t80E «180E <1g0E <{8bE <1sDE <I3VE <1gbE =18
Benzene 23 787 \“7 F7DEG } 51 PE l GJDE “I 6195 } l 39050 ] I 66! 1 ! 725 J [ S'DEG—JI ‘"E H TZE -”( 12E <=57
1.2-Diehloroethane 17 <278 1Pt a¥e <Pt <Pk bt %€ 1%t <2IPE <2)P8 <nPE’ abe <=2)
Fluctobenzene L9 21" <2108 <23PE <2y Pvi bl 1% <230E <210¢ )08 <23PF <2PE <Q3VE <=1)
2 Chloro-2-Methyipropane vé <IDE <Pk <77 <VE <17E ¥ «DE <18 <70€ <V <7V <IVE <=1

# = Compounds are lisied in retention time drder I} = Air concentration af this compound in this sample is NOT greates than theee times {1X) that day's ield bank conceniration (continued)

Thick = ACI0 hot-mix without rubiber. thick layer E = Air concentration af this compaund in this sample is NOT preater than theee ames {3X) the average facility blank air concentration or 31X

Thin = ACL0 hot-mia withoul tubber, thin fayer the average ficld blank concenuation, whichever i greater

MOL & Method dercction limit G = Compound detected at less than a practical quangiiation limit of 3 ng/l,
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TABLE 3. VOLATILE ORGANIC COMPOUND RESULTS—ACI0 THIN AND THICK ESTIMATED EMISSIONS (continued)

i‘«

Sample 1D TE-10 TB-1 T-12 T0.20 TB-21 TD-22 TB8-28 TB-26 Tg-n T8-$ 186 TH.1 AVERAGE
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin Thin Thick Thick Thick Thin
Cailection Date oMsR3 | umsm) owsmy | ouisy | omisey [ ovigsy | 02383 | LRy | o2nssY | 0128m3 | 0128M) 017281}
Compound’ pgim?emin) | upim®min} | ppim?*min) | pgm?*ming | ppiim?emin) | pptm?emin | pgAm?eming | upim?*min) | ughm?omuny | peftm?=ming | pgAm?oming | ppAm?*mim _ugtm‘*min)
2.8-Dimethy)-3-Hexene <170E <}7PE <17PE <17V «} 0E <170€ <177 <170E <|]7"£ <[7PE <|7PE <JJbE <=l
Mepane ™ <PE <2J0E <2108 <2)PE «21PE <2108 1Pk <2108 <218 <21PE ) <2)°E <=2l
Trichlorocthene <23t <3Pt 2)bE <23PE e <230E <23PE 3PE e <21°F «130F <130E <=1}
1 2-Dichloropropane <29k Q9vE <29UE <19PE PE <Q5PE 29" 9Pt <29PE 29D <9PE <29DE =29
Dibromotme thane <330F <)3PE <) <)ot <13°8 <3Le 3% <33PE ‘305 <13PE <33VE <13PE =33
1.4-Dioane <95PE «o5PE <5sUE <9sDE <9sDE <950 <9sPE <9sDE <9]§°E <gsPE <asPE <qsPE <=95
Bromodichloromethane <210E «<21PE <2(PE <2)bE <219k <2)0€ <P <21PE <q1PE <P <I%E <2IPE <=1l
cis-1.)-Dichloropropene _ :‘Igiiv _ﬂ<w°"— <I9DE <tgDE <19PE <|y0E <t9PF B <190 <19PE <19PE _ <19k <J9PE <=l9
J-Methyl-2.Mentanone <16YE «16PE <760E «76DE <760F <PE <16PE <76%% <7¥:°E <16PE <16PE <760E <=Th
s o o e o e o e e o e o ]
wans- |- Dichloropropene - <l1PE <%t <1PE <P® «t1°€ «<|PE at®® <®e aive <11 <% <11PF <=l
1.1.2-Trichlaroethane <4 «14DE «24PE <14PE <14PE <Q4PE QP <2{PE <24PE <2yPE 24P <24PE <=1
Tewschlocorthene as® | izf «sbE <250 <25PE <25%E 3P <1sPE <2sPE <2sPE «25PE «250E <15
fironwaceione Qa0 <30E <243VE £13%€ <2415 <243PE <243°¢ <™ | an®® <243"€ <243% <J13PE <=3
2 leaanone L <23% ) 8™ <™ | <t «238P€ <2387€ «238%% «2380% ) 1 <an® <t L
Dibromouhtorome thane r.zvbﬁ; «270¢ _art 7% <271%F <210E <PE <21PE <21°E <27"E <277k <27k <=17
.2-Dibromoethane <)OF <13%F <JI0E <3)°E <JIve Q1°E <38 )b T 3%k <Pk <33PE e=1)
Chiorobenzene <I9PE <JgPE <IgPE <390k <390 <39PE <19E QyE <J9PE <39CE <9YE . 09‘;5 =19
1.1.1.2 Tetrachlotoethane <240 <2108 <4P® <240 <4PE <240E <247E <4DE <4PE <4PE «24PE <24DE <=
Ethy! Benzene <3PE <357 <15PE 470EG m 16PEC H as™® 27DEG l 24DEG <JsPe <Pt <5k =11
m,p-Xylene 66°¢ “-n'*qt so”mJ! 97°¢ !{ 196°€ lf 236 l ”[ 18060 M 1300 J[['u"w <=hB
Nonane 1.6 i <14)PE <HPE <14i0E i <t41PE <t41P€ <H(PE <l <t PE <|41‘"’5 <1419k L"'"DE <141 € ] <=u|"“
: — b
# = Compounds 2r¢ lrsted in tetention time order D « Air concentration of this compound in this sample is NOT preater than three times {3X) that day's field blank concentration . teontinucd)

Thick = ACHD hot-mua without rubber, thick tayer
Thin = ACIO hol-mix without cubber, thin layer

MDL = Method detection lumit

E = Air conce

of this ¢

the sverage field Blank concentration, whichever is greater

G = Cormpound detccted an bess than a praciical quaniation limit of 5 ng/L

i
!

g

pound in this sample is NOT greater than three times (IX) the average facilny biank air concentration or 3X



I

TABLE 3. VOLATILE ORGANIC COMPOUND RESULTS—ACI10 THIN AND THICK ESTIMATED EMISSIONS (concluded)

Sample Iy Th-10 TO.41 TO-12 1020 T8-21 TD-12 TB-25 TB-26 ™ TB-§ -5 187 AVERAGE
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin Thia Thick Thick Thick Thin
Collection Date MOL| 020593 021153 020583 01847 0V1853 0L1R/9) 022543 02503 0V/18M)3 0172893 0128 0172493

E‘_"_'_,"_E?‘_’_':‘_"_ e m“n_giL__ .’fg,{(."_‘.z_._".i'f.). pglnT*win) | pgAm?*ouny | ppAmtending | pgitm?oning pgm?*min) | pgAmPominy | pgim® min) | pphoid*oun) | pgAm?emin | ppAm?emin) ﬂglb\iﬂ) _pwf’lﬁ‘nl
o Xylene 35 <4208 «12VE <12"F 250EG [ 1gDEG ] l 4gUEG <42PE <I20F <417t <12PF <2t <i2PE <=38
Siyrene 41 <SUPE «syPF <50PE <SUPE <suPe <suPE <s0PE <SuPE <suPE <SOPE <SylE <SUPE <=5
Bromofonn 22 <277k <270F 1Pt <170F <277 <17PE <«7PB <270E <7PE <7Vt <270 <27 <=2l
Cumene 81 98P «98°E <93E <980k <980% <9gPE <98k <8Pk <93PE <980t <98 <ogVE <=08
14,2.2- Tewrachlorocthane 61 <74PE <14OF <140 <74PE <HPE <4 <HOE <MPE <1408 <14 <74DE <74PE <=4
1.2.3-Trichloropropiane 10 «49%€ «{9PE <49PE 19Dk <490k <49PE <d9PE <a9PE <i9%€ <19PE <49PE <i9PE <=49
1.4-Dichloro-2-Bitene w0 QP | cuyPE a3kt <H430F I 24378 <P | it <0 | antt Q430 <Qu3PE <=4}
Pentachloroethane $3 <64PF <GIPE <60k «64PE <64P€ <61DE <64PE <64P€ <bIDF <64PE <s40F <6458 <=4
1.)-Dichivobenzene 24 <32DE <3lE «3VE <320E <27 <320 <1°% <he <nbE <20 «320F <310F <=1
14-Dichlorobenzene 11 <520 «52PF <52PE <5208 <5208 <5208 <$20E <s20E <2V <32PE <52PE <1PE <252
1.2-Dichiorubenzene s <42%F «120E <1208 <4208 <4208 <i2PE <42PF <i2°F <420 <42"E <42DE <42VE <41
1.2-Dbromu-3-Chloropropane | 70 <B5PF <850 <g50 <8sPt «83DE <830k <gsPE <83DE <BsDE <gsuE <850E <B5DE <=8§

¥ = Compounds are listed in retention time order
Thick = AC10 hot-mun witheui rubber, thick Layer
Thin = AT hot mia wathout cubber, thin Layee

MUL = Method detection fimin

D = Air concentration of this compound in this sample is NOT greater than three times (3X) that day's field blank concentration

E = Ax coacentration of this compound in this sample is NOT greaier than theee ntnes (IX) the average Tacility blank air concentrabon or 3X
the average fickd blank concentration, whichever is preater

G = Compound deiected a1 Tess than a praciical quantitation limit of § ng/l.
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TABLE 4. VOLATILE ORGANIC COMPOUND RESULTS—ACI0 WITH RUBBER ES'!I'IMATED EMISSIONS

|
Sanple 1D TB-H 8.3 TH-35 TH-43 TO-44 OIS TB-50 TU-51 T3.52 AVERAGE
Sample Type Thin Rub Thin Ruh Thin Rub Thin Rub Thin Rub Thin Rub Thiﬁ Rub Thir Rub Thin Kub Thn Rub
Collection Dare MDL MOTR) 040751 040791 o418 721093 2R 035724K) Us/249) US43

£ompound' gL pg/mlminy pglm"rn}n.)—’ _ pg/m?® min) uglm!‘min) pg!mz’min) ug/ml'rnin) y‘/mz'min) pg/m¥emin) pg!mz'mm) i usfm!_‘:i'_l')”
Dichloradi Mluoromethane 80 <97°F <97 <9710€ <P <97LE <a7P€ <91vE <970k AMNE <97
Chioromethane 40 <19PE <J9PE <490k PTLLS <49VE <4yPE <4='9"E <Job€ <{9VE Ly
2-M¢thylpropene 10 <i2bE <120€ «j2DE <1208 <1298 <i20E <i2b® <1208 4!2”5 <'—:|2
Vinyl Chloride 20 <VE L 4% L <€ <240k 21%e 2 | | en
Bromomethane 13 <28PE <28% <2§0E <2908 <% <28PE <28PE <agDE <280E w28
Chlorocthane 19 <23tt <23t <23DE <23PE <23PE <3vE <2308 <23DE <230€ 1 en
Trichioroluoromthane [N <130E <130k <1JPE <13PE <11 <130E <110 dJDE& B <130€ ) <=13 )
1.1-Dichlocoethene i <"t 2% <22%¢ <228 2% <20€ <zb® <12°F i
Carbon Disulfide 15 <{gUE <(8DE <18DE <1gPE <t8PE <igPE <18PE <18DE <18VE <=18
fodomethane L7 <219F Tl <P <21PE be <2)P€ < tPE © «bE L <=
Acetoniinle 131 <1590 <1590E <159 <159TE <15gPE <1590E <1590E <} 590 <1599E <=159
trans- 1 2-Dichiocoethene 08 <1oPE <ty <1u®® <10PE <10PE <10P€ <1gPE m_du"E <1uDE <=10
2-Methyl-2-Propanod 10 <190 <{9PE i «4yDE <490€ <49%E <49E <19Pe <=9
1.1-Dichlorocthane 19 3% %) o 51 <230¥ <ayPE <20k Pl <2)0E <2)DE £=23
] Vinyt Acetate 0 013 M 1762 m 2568 <857 <us"’E <83PE <asbE ‘ <B3PE <a50€ =861

Chloroforn 86 <(9PE <ioVE <19%8 <t9bE <tgvE <tgDE <190 ' <I9LE <tobt <=1
1.1 Trichtotocthane 11 <13 «1)0E <1308 <130E <13E <P <110E <1JBE . <13VE <=3
Carbon Tetrachloride 1.5 <18PE <1gPe <18PE <1gP® <18PE <18% <n§"5 <18PE <i1gPE <=8
Benzene 3 105 ]“ 166 m 7 l t 12u M sgPE J l 130 s4f 147 628 ==110
1.2-Dichlorcethane 17 «21Pt <2/ PE <2 <21PE <€ <iPE <210 e <2|DE <=1
Flustobenzene Ly 3¢ <130 _ j]m a3t ™ <1 o <Q)UE Q™ <=2}
2-Chiore-- Methylpropane 06 <€ <IPE <" <% <bE <V < <19 <OV | <=7

¢ = Comnpuunds are listed in retention time onler MDL = Method detection limut {roatinued)

Thin Rub = ACH) hot-mix with rubber, thin diyer D = Air conccnuation of this compound in this sample is NOT greater than three tines (3X) that day’s field blank concenuation

« = Not detected a1 1 practical guantitation linit of E = Air concenuation of this compound in this sample is NOT greater than three times (IX) the average facilay blank aie concenuration o

5 0 ngAl and savisfies the conditons for fostnotes D and E IX the average Ticld blank concenuation, whichever is greater
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TABLE 4. VOLATILE ORGANIC COMPQUND RESULTS-—AC10 WITH RUBBER ESTIMATED EMISSIONS (continucd)

Swnple 1D TB-H TB-36° T8 3§ TB4) TBA4 TH-45 TH-50 TB-51 TA.52 AVERAGE
Sample Type Thin Bub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub
Collection Date MDL 011793 LT wWAIM) 042791 (T3 2) MY 057242 0524193 0372493
Conipound® | pg/miomin p/mi*min) | pgim’emin) pgfmomin} | pg/mPemin) pgim*min pg/m?*mim) pg/m? min) pg/mtenun) | pgimtemin)
2.5-Ditnethyl-3-Heaene 14 <7V <I7DE <17P€ <1798 <1706 <1 TUE <1778 <1798 <P

Hepune ] 17 <rbt <P <Pk <21PF <% «21bE <P 21D B ql‘f
1 Teicorocthene 19 Q3"E <230E <230¢ Q1% «13%€ 2)o® 2y <23P% <230 <=2
1.2-Dichloroprapane 24 «29PF <290E <29VE <29PE «290¢ <2998 <29t «29PE - <29°'i <=
Dibromomethane 27 <3ve <130E <33°€ <% «330e 330E <3P o <Q3be <E =D
I.4-Diowane 18 <9sE <95PE <sPE <95® «95PE <95F <9sP€ s:t):v“"—«_w ™ ) cas
Drowodichlotumethane 17 <2158 «21bF <PE <™ <21°€ <21%¢ <11PE <2Pe <2tPe w2l
¢is-1.3-Dichloropropenc 16 <19"€ <19PE <19% <igPE <190 <19PE | <ioPE <19 ﬂ.__.‘,‘f'fw_ =)
4-Methyl-2-Pentanone 61 <6 <767 <76% 3 [ a6 <76 <767¢ <16D€ <767E <=6
Tolucne 11 67*4_]“ 83%8 HL oSDEv—] l £70e J L 420 1“ 64"E m 165E l [ 11sf i [ 1k <=T0
wany-1.3-Dichloropropene 9 <t1P€ <1 ¢DE <k1D€ <11P€ <f o€ <1tP€ <11PE <10 N d_.I_DE_ ) <=H-
1.1.2-Tnchlorocthane 20 <240 <24PE <QE <4DE <14P€ PETLS <24 <Q4VE <24VE <=2
Tetrachlorcethene 21 <259 <25DE <asbE «25%€ <asPE QsPE <2sPE «asbE <230¢ <=25
Bromoacetgne wo <241 <1430E <437 <243 «243PE <24)PF <243°F <24)%8 <213E <=243
2-Heaanone 196 <228 <P <2)8PF <218DF <23§PE «218°E <2340E d]s"i _ <238 | ea238
Dibromac hipromethane 21 <7bE e o™ «Q7"E <271 <27 <270€ i <11%€ <27
1.2-Dibtumacthane _ 17 di_”i - _13;}"’5 . _<_3)°E = <33 <3PE = e _ d‘)f“ nE <J:"f <=13
Chlorabenze ne 12 <197F <yve <397k <JgPE <39P€ 9% <39U€ bt 90E <=19
11,12 Tetrachiotocthans 20 <24PE <4UE «240E <240 <24D€ «24P€ <140 <24DE <24E <
Ethy} Benzene 29 <35tE s <as™® <a5P8 <1sP€ <as®® <35 26E HL 25D€ <=3]
nup-Xylene T 13408 L_ ‘19§08 J 1 1237 1 ( 17308 AJ‘L 5°¢ j L 138" 39%€ } l 1625 _m 61v€ <=
Honane e [ <l41PE | <i4{PE l <130€ <f430E «1430E <141P€ 1 <141DE [ <141DE ; <(41VE \ <x14}

# = Compounds are listed in retention time order MDL = Method detection limit ‘ : (continued)

Thin Rub = ACI0 hot-mix with rubber, thin fayer D = Air conc of thts compound in this sample is NOT greater than thite times {IX) that day’s field blank concenuration

- = Not detected at n pracical quanistation limit of E = Air concentration of this cowmpound in this sample is NOT greater than thiee times (3X) the average facility blank air tonceauation o

50 ng/l. and sanisfies the conditons for footnotes D and E 1X the average ficld blank concenyauon, whichever it greater



TABLE 4. VOLATILE ORGANIC COMPQUND RESULTS—ACI0 WITH RUBBER ESTIMATED EMISSIONS {(concluded)

[

Samplc 1D Ta-M TB-36 Tu-35 T84 TB-44 TP 45 830 . 1851 T6 32 AVERAGE
Samsple Type Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Reb
Collection Date MOL 0793 HATRY oJATAY 012193 [iXfralict) w19 0572453 05724193 052483
Conpound® npiL upAm?* ming p/m?*min) pe/mi*mun} pg/m?min} pg/m?*min) pe/mt o mn) pg/m*min) pg/m?*min) pg/mi*ning pglm"mi!\)
o-Xylene s <d2"E <42PF <™ «12BE <208 <2l® <12PE 299E JM 2308 <=39
Styrene 1t <5PF . <SuUE <s0PF <50PE <s0PE <SUPE <50P% <s0PE <suE <=50
Hromaform 12 <277t 27Vt <27PE <27%E artE <21VE <Pt 7% P €a2?
Conxne 8. <ygUE <980E <980 <9gDE <080 <98PE <98PE <ogPE <98DE «=98
1.1,2,1-Teyachtoroethane 61 <7Dk <10E <140E <140 <74PE <4PE <14PE <14DE <HDE =14
1.2.3-Trichturopropane 1 <49PE <190E <J90E <dylE <49DE <197€ <49 <150€ <49k =49
1.4-Dichloro-2 Butene 200 «2430F <2420F <243PE <2430E <243FE <2130F <243PE <2430E <243VE <=243
Pentachlosociliane 51 <«640F <«64PF <«&4PF <640F <6108 <64PE <6-I_PF‘ <64DE «540E =64
gt VRO [ St S N Y FRURR NN SR, R
1.3-Dichlorobenzene 26 «32PE <%k <32%E <% e - <PE 317 <37 <12PE <231
1 4-Dichlorobenzene a3 <527€ <52PE <52PE <52%% <520 <528 <s20E <52PE <5208 <252
1 2-Dxchlorobenzenc 33 <42Vt <420E <420€ <™ <42PE <42DE <42PE ) <420E <=42
1,2-Dibreino-3-Chloropeapane 0 <asPE «8sPE <gsDE <gsbE <Bst® <B5PE <#50E <830€ «<8sPe «=8S
i
)

# = Comnpounds are listed in retention time order MDL = Method detection fimit

Thin Rub = ACI{ hot-mix with rubbcr, thin layer D = Air concentration of this compound 1n this sample is NOT greatcr than three times (3X) that day's Ficld blank concentration

-« = Not detecied at a praciical quaniration hirat of E o Air concentraton of this compound n this sample is NOT greater than thiee times (3X) the average factiity biank air concentration or

$ 0 ng/l. and satisfics the condrtions for fostnotes D and E 3X the averape field blank conceansation, whicheves is greater
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TABLE 5. VOLATILE ORGANIC COMPOUND RESULTS—FACILITY BLANKS ESTIMATED EMISSIONS

Sample 1D D9 T8-15 TB-16 T8-39 T8-36 TB-40 TB.18 TB-46% ™0-47 AVG
Sample Type Facility Dik Facitity Bk Facilisy Dik Facitity Blk Facility Blk Faciluy Blk Facility Bk Facility 21k Facituy BIk Facility Bk
Collcetion Date MDL UL 02/11/93 0VI19) 04415193 0411593 041589 050193 USRI 0587193
hC_olrlmuﬁd' o ngil ppAm?* min} B pgAm?* mim) pg/tm? *min) peAm**min) pefm?* min} ppfim?oqunl PEAMT ) pgAm*un) N Ey(m"min)_ "g”m:.'f"i'l).,
Dichlorodiflunromethane 80 <97VE <97°F <9708 <97%E @7PE «97DE «97PE <93UE ) <970 <=9
Chioromethane . 40 <190¢ <45V PITEs <{y% <dgPE <49 <49PE <i9PE - <19PE R ::—l__’.i .
2-Methylpropene 10 <12V <|20% <12P% <i2%% <127 <12 <320€ <1208 <j2B® _ <2
Vg Chlorde 20 <24PE <24PE <PE 24D <24DE <24PE <24P¢ <25PE <240 e
Dromiomethane 2} «28PE 28 «2gDE <28b¥ g™ <Pk <3 Pe] R 2 <8
Chlosoethane 12 <21 <)% <230k <1)P€ «2IP€ «2)0E @ L ™ | ™ en
Teichlorofluoromethane v <ve <13P8 <1bE <13P€ <130 <1308 <13Pk B <13%€ <™ =B
1.1-Dichlorocthene 18 2P <P <7Dk bt «270E a® | ™ bt -
Cuibon Disulfide 15 <1BTE «1g0€ <18DE <18D€ «<1gPE <180€ <t3BE <18 <180k <=
ludomethine R L <21DE <24DF _<abE <230t 1P P T <1%E a1 R :JI_Uf-d 1 e
Acetonivile 11 <t 5998 <1597E <159DE «<139DE <1 59DE <1350E <139DE <I59PF <Is3VE <=119
trans- §,2-Dichiorozthene ve <™ <1u°F <1yl <10%€ <1078 <10 Nl . <tob® <iuPE <=1t
2-Meihyt-2-Fropanot 10 <t9PE <i9DE <1gDE <igPE <49DE <49DE <39t€ © <qgbR <iyDE <=19 ’
1.1-Dichloroethane JL <237 <2 <230¢ <2308 <3P <23PE <230 bt % <=2
Vinyl Acetate 10 <g5PE <a3be <85tx <B$DE <83PE «BSPE <8$PE <85PE <8sVE <=B$
Chivioform 16 <IgbE <190€ <]9PE <i9PE <I9DE <197 <jgbE <igbE
1.1,1-Truhoroethane 1 <3Pk <13VE <I3DE <13PE <130€ <13PE <108 <130€
Carbon Tetrachioride 15 <1g0¢ <IgbE <t8DE <I§DE <18DE <180 <igPE <IgPE <I§UE <=18
Benzene 27 <z8bF 7} DEG —m 150E8 2196 Hr #4DE ] r 230€ “[ 0 J 1 47DE JH {705 €226
1.2-Uis htorocthane ] <21 D <2108 «pbe <2)PE QIPE <2IPE <23PE R | <=31
f lumobencenc 19 <2)Le <219E a3’ <nPe <230 <)Y% <230€ <210 <2t :«..—.23
ZCMoo 2 Methylpropane | 06 | <% | a9 9% | 9% <7 i a % a% | e
¥ = Compounds are Fisted 1 retention time order D = Alr concentrasion of this compound in this sample is NOT greater than three simec (3X) 1hay day's fiedd blank concentarion {continucd)
Facilny BIL = Facilicy Blank E = Air concentration of this compound in this sample is NOT greater than three times (3X) the average facihity blank air concenuation or 3X
MDL = Methad Jetection limn the average field blank concentrayon, whichever s greater

G = Compugund detected at less than a practival quantitation lisnit of 5 ng/L,



o
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TABLE 5. VOLATILE ORGANIC COMPOUND RESULTS—FACILITY BLANKS EST]MATiED EMISSIONS {continued) :

Sample ID To-9 o198 7016 TH-39 T8-38 T8930 TU-48 " TB6b TH-47 AVG
Sample Type Facility D1k Facilisy Bik Faciliy DIk Faciliyy Blk Factiny Dik Facitiry BIk Faciliry Bk Facibny Bik Faciliy Bik Faciliny Dik
Collecuon Date MDL 02513 o211/53 o118 WETE ] 0411593 0411551 05071} V5753 05A7M)

Compound” g/, ppetominy | ppfmrming | ppmitmin) | pgimtmin) | ppamPmin) | ppAmiemin) | oppAmi?ming | ppAm?ming | pgAmTmun) | ppAmltmen)
2.5-Dimethyt-3-Heacne 14 <7V <17PE <1710 <I?PE <70 <i7PE <|37°'=‘ <17V <i7PE <al?
Heptane 1.2 <2108 <1)PE <<€ - ] Lad <2 10E <2 D€ d:t“ <«21PE a\PE <=2l
Trichloroethene 19 <230% <23 <230¢ <n%€ <23 ™ <23 «23%¢ bt <3
1.2-Dschloropeopane K2 <29"8 <29VE <29PE <297 <2y©e <290E <z'pDE <29LE <29PF | e
Dibramonsethane 27 <3P Qe <Q)PE <33P€ 3= 3% b <33 )= <a3)
1 4-Dioxane 78 <950k <sPE «§50E <957 <95DE «93PE <9§DE <g5E o <=95
Bromodichlocomethane L7 <% <21%% <218 <28 <21 <2108 <2tbe <) VE <2t PE .
<is+1.3-Dichloraprapenc 16 <19%® <o ] g™ <19%€ <197 <igPE c_l%)"*: LA T T TR
4-Mrthy)-2-Pentanonc 63 <7t <167 <16%€ <16°€ <167 <15 <1é°ﬁ <16 <76VE =16
rouene oo [ e [ o= | o= | m [ o= | = | = |
wans-{,3-Dichlorepropene 0o - el < PE <1Pe <l (€ <1k <110€ <IIPE <11DE <1 Ve <=il
1,1.2-Trichioroethane 20 <240 <24PE <245 «<24PE <24PE | QdbE <24PE <240E <2 PE <=4
Temhiorocihene 2.1 <25P8 <25PE ) «257€ B <257 <3PE <3P <2sPE . <257 ) <23%€ i <=25
Druntoacetone 200 <VE «24)PE <2437 <2430F <2430€ <24)"E bt <Q43PE <243VE <=24)
2 Hexanone 195 <23g%E <2}PE <23 238%E «2380% <2380E 23§08 230E ) <s2)8
Dibromochioromethane 2z 271" <279 <21™ <27VE <27% <27DE <27;°5 1™ <21 <=27
1.2 Dibrotmorthane 23 1Pt <330E <339 <33DE . <™ a3 <13PE <39 <33P <=3)
Chlorobenzene 12 <190E <50e <1g™ <a9be P <% 9% <19t S9vE <=39
1.11.2-Teuachloroeshane 20 <40 <2408 < 4D N 4 <24P€ <2408 24P 2% <24PE <=2
Ethyl Denzene 29 <35PE <33 <35PE <5 gaDE <350F dS';’E <she <asbE <=dl

DT I Ly CHENRUUN SN SN ——— e e r prO— - F A S M i § e A —
m.p-Xylene & 15DEG “,_ 1406C M 7306 ‘ l 330€ _J s , L 11 <ns'E?E <ap0E <B§E <=8
Nonane 1 «141CE ] <141PE ‘ <t417%6 <1918 <tPE <11iPE <I419E <141 DE <H1DF <=idl

# = Compouridy are histed in retenupn time order D = Arr concentratzon of this compound in thrs sample is NOT greater than three times {3X) that day's field blank concentration {continued)

Facyiny Bik = Faciliy Blank E = A concenuation of this campound in this sample is NOT gteater than three times (JX) the kverape facility blank air concenuauon or 3X .

MDL = Method detection limis the average ficld blank concenuation, whichever is grealer '

G = Compound detected at fess than a practical quantitation kinut of 5 ng/L
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TABLE 5. VOLATILE ORGANIC COMPOUND RESULTS—FACILITY BLANKS ESTIMATED EMISSIONS (concluded)

Samgple 1D TB-9 TB-19 TO-16 78-3% TB-38 T8-10 TO-18 TB-46b TH-47 AVG
Sample Type Facitity DIk Faciliny Bik Faciliy Bk Faciliy Olk Facility Oik Facility Bik Facdity DIk Facibity Dik Factfiry Dik Facility Ulk
Callection Date MDL U583 oM ouiim3 oI5m) 041593 /1353 0579 0507 050793
Cunpmt:i:w_ ngfl, ??'(rix_z‘_m:?) pgl(rn"mim A min} ugllmz'minl ukf(m"min) ux}(m"min) p;l(m"'nun) p;/(:n"min) | _‘E'yﬂuz'm'in.]' i _ngz':rxq)_
o-Xylene 1s <1278 <42PE 180€ <2"E 107D8 J 1gDE 2P <12 <429 <add
Stytenc 11 <SuPE «SyPE <SyPE <3uPe <50 <™ <SuPE . <SP <°E <=50
Bromofoms 22 «17P% <27°% <270E <2108 aPE <2198 <270 <270 «7P8 <=1
Cumenc Bt <5alE <98 <9RPE <98%% <ggDE <9BUE <95%€ <58DE <98DE «=98
1.1.2,3-Tetrachforoethane 64 <74%E <M"E <T4DE <4 <7{PE <4DE <I4LE <HVE <HDE <ald
1.2,3-Trichloropropane 40 <{9PE <49PE <I§0E <y <19Pe <49k <197 9Pk <19PF <=49
1.4-Dichtoro-2-Butene _wo | <24308 <243PF Q43bE <243"E <3t <{IPE <2438 <HIDE 24308 <=4}
Pentachlorocitiane L% <64VE <64PE <t4DE <548 <548 <640F <64€ <647E 51k <=61
1.3 Dichlorobenzene | 26 <320F <31°¢ <3296 <3717 <328 J2E <2 <P <327 <2
§ A-Dichlorobentene 43 <52PE <$20% <$2P¢ <5208 <52%E <s2€ <327 <2 5208 <=$2
1.2-Dichlorobenzene 33 <42PE <2%® <42PE <12 <i7™® <{20€ <% <42 A7E €22
1 2-Dibromo-3-Chloropropane 70 <asPE <85PE <83PE <8sD€ L <asDE <A3vE <asPe <gsDe <as® <=85

# = Compounds are fisted 10 retentton time order

Facility BI6 = Facifiry Diank
MUL a Methud detechion linit

D = Air concentration of this compound in this szmple is NOT greater than three times (3X) that day's fietd blaok concentarion
E = Air concentration of this compound in this sample is NOT preater than three tinws (31X} the avesage fucilny blank air concentranon o 31X
the avcrage ficld blank concentration, whichever s grester




TABLE 6. VOLATILE ORGANIC COMPOUND T-TEST STATISTICS”

Thin/Thin Rubber

Thin/Facility Blank

t

Thin Rubber/Facility Blank

16 degrees of freedom

j
|

& degrees of freedom

!

16 degrees of freedom

vOCs t-Stat i Level of L S Levelof :  t-Sw i Level of
! Significance { E Significance |  Significance

Viny! Acetale -1.70408 NS I 0 E NS ; 1704085 & NS
Benzene L 347471 000 | 4196406 | o002 | sso3ma | 0002
Tolsene 0.689367 Ns | 03804 | NS | 06342 NS

Ethyl Benzene 044148 | NS -14302 NS -1.3304 NS
m,p-Xylene 240363 | 005 056957 | NS 1212698 .~ _NS. -}
oXyiene | 017015 { NS -0.6635 NS -0.60719 NS

1

—

" All tests are two-lailed differcnce of means, unlisted compounds were not statistically significant in any comparison
Thin/Thin Rubber = Comparison between ACIO Thin Asphalt and ACIO Thin Asphalt with Rubber; ( statistics greater
than zero indicate a higher concentration of the compound in the AC10 Thin Asphalt '
Thin/Facility Blank = Comparison between AC10 Thin Asphalt and \he Facility Blanks; t statistics greater than zero
indicale a higher concentration of the compound in the ACI0 Thin Asphalt
Thin Rubber/Facility Blank = Comparison between AC10 Thin Asphalt with Rubber and the Facility Blanks; t statistics
greater than zero indicate a higher concentration of the compound in the ACIO Thin Asphait with Rubber

t-Stat = the student’s 1 statistic to lest a difference of means

NS = Not statistically significant

48
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TADLE 7. ORGANIC XAD-2 TRAIN, SEMIVOLATILE TARGETED COMPOUND ESTIMATED EMISSIONS

Samplc Name XAD- XAD-6 XAD9 | XAD-1z | AVERAGE || XAD.s | xapm XAD-J1 | XAD-270 { AVERAGE XAD-8 XAD-18° XAD.30 | AVERAGE
Sample Type Thick Thin Thin Thin Thin Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Facality DIk | Facibty Bik | Facituy Bl § Facility 1M%
Date of Collection 172873 2493 21891 225/9) 4181 A SN4RY 4219 »1M 41493 SFI3Y
Compound :::;L (m! 1?1’!5!\) fm ﬂ%‘n) { mP'Erllm) tmﬂ’r{\m) (mi“ﬂin) (mﬂsr’ninj {m 1'ﬁin) (mﬁ?rnin) (mﬂﬁin) (mﬂsn,-nin) (mﬂﬁinj (mr‘;vninl (m!‘ ‘Bt{vin] (mf“%/mnj
Phenal 10 274,576 ‘ <z 69342 142614 m 10828 ; <=$8 713 43278 m 9 31A8 m 16 95872 l I 10 425AB l <=25 202 <2 )4*8 l 14.957AB I <1 19348 <=6 831
R
bis(2-Chlorocthyl) Ether 1o | <x280™ | <2693 | <zent*® | «xamAP 2370 <2 | 215" | <00 | <=3 952 <2 34248 <1058 | < AR <=2 263
2-Chloropheno! = 10 | <azap*® | <260878 | <z6414® | <am4R <=2 570 <2900 | <271599%0 | <3000 | <2 7574P <=2 952 <2 18 <1 p5InB <3 19378 <e2 261
1,3-Dichiotobenzent 10 | <2288*® | «2608*® | <est*® | «2301%8 | <a2570 || <ai99*® | a1t | g0t | g1 | w292 <217* | 90n*® | <9 <=2 863
h ),4-Dichlorabenzene 10 | <2288 | <«26982® | c2601*® | a2 | <2970 || <209t | <2398 | <a0* | «2757"® | <e2982 <2422 <3098 | <3 9aAd <=2 36)
) 1.2-Dichlorabenzene 10 ] <28 | <2698 | <2608 | 2 mM® <=2570 <2198 | 21518 | a0t | M <2953 <1 8 <305)** | <) oiA® <1863
2-Methyipheaal so | <x7mt® ) o0t | s *? I 16 12548 l <=7 135 28 6574 m 16 $404B ] I 778174 m 13 91542 ! <168 | <21 <3 03248 { 14 36748 [ <=t 587
.
bis(2-Chlorcisopropylt Ether | €0 | <2788 § <16od™® | <yan®® | «3ynrd <=2 570 <25wiR | <A | et | <2 sAP <=2 932 <7 3428 <Jas | <1 19388 <a2 863
n-Nsroso-dt n-Propylamine 1o [ o<2280™ | <2698 | <czen®® | c2311"® }F o<=2470 ‘ < | g | g | 15 | <2952 =« J42h8 LN 73 el S L g <=2 B8]
4-Methy!phenol 1o | c2me*® [ <en*® | <26u*® T! 10 1974 l st {1 <2a99AR [ ) oyqnn ’ <3 20072 <=3 117 T QuU*® | Gont® | <M <~186)
exschiorotthane 1.0 1 <2288*® | <2693 | «as4A® | <@ <=2 570 <239*8 | <2737 | <00t | <2130 <=2 952 <2)42%8 <o® | <1918 <=2 863
Nruobenzene ve | o<zzsst® | caesrt® | «2s0f® [ a2 InfP | <2510 ) <24990f | <293 | oot | <2 re®® | carzesz || <2342%P <ao5iM | <1 i9R <2 863
Isophorone | 10 | <2208 | <2698%8 | <26n*® | <zanAB <=2 510 <20928 1 <27197°8 | c1200%B | «29671M <1951 <z142M8 <sosit® | < ipAf <x1 B63
[ﬁu(lcphgnnl to | <1300 | «6o8f® ] <260 ] <13nA | <2370 <209 | o« | 0 | <2 1tB | <ezes2 <z 34248 <305%8 | «1 1938 <=286) i
2.4 Dimcthylphenol 1o | <2888 | <aeosrB | caenr® | <qantd <=2 470 <289 | <«a13AR | < oett ] <2150 <=2 952 <2 34D <105)*8 <3 193A8 <=2 863
Benzoic Acid 1o | <2288 | «267a"® | <«601"P | <3ni*® | <2570 | <2890 | gopn t <2200%® || |5 gmt ' <=l 465 <M | ot | < e <-286)
tiy1-Chivrocthocy) Methane | 10 | <z 280*® | <2698 | «26*® | <211*? <=2 370 <2198 | <2578 | «3200%P | «2957AB <a2 932 ] <38 <105)*® | <3 19148 <a3 86}
2,4-Dichiorophenct 10 § <z208 | <2698%8 | <ze0i®8 | <3P <=1 370 QP | <132 ! o00%8 | AP c=2952 I <134278 <31053" | <3193%8 <w1 863
§,2.4-Trichlorabenzene 1o | «2200%8 | 2008 | «26®® | «an®® <=2 510 <23 | 152 | gpr® | capsAl <=7 957 l_ <2 34278 <038 | <3198 <=2 863
Thick = ACH0 hot-mix without rubber, thick layer A = Mass of this compound 1n this tample is NOT greates thas three tmes [3X) the aversge facilily blank mass or the a ernge ficid blank mass, (conunued)

Thin = ACLQ hot-mix withous rubber, thin syer
Thin Rub = ACIO hoi-mix with rubber, thin fayer

Facilay Bik = Faciluy blank
MDL = Method detection tiomt

whichever is greater {averages will include detection fimils 1 sppropriste)
B = Air concentsation of thiy compound in this xample is HOT greaters ihan diree timed (3X) the average Tacility blank air concentration

* = Some vasible damage 1o filter edge
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TABLE 7. ORGANIC XAD-2 TRAIN, SEMIVOLATILE TARGETED COMPOUND ESTIMATED EMISSIONS (continued)

Sample Name XAD-) XAD-6 XAD-9 ‘] XAD-12 | AVERAGE || xaAD-1s | xap-27 XAD-1 | XAD2ID | AVERAGE [ XAD-A XAD-18" | xaD-20 | AVERAGE
Sampie Type Thick Thin Thin Thin Thin Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Faciliey BIk | Frcsliy Bik | Facility Blk | Facility Dik
Date of Coftecton 172893 w493 Y18m3 225M% 4N1m) 4779 8124/ 18 . 1M 148} 41193
Compeound ::,:)L (m ‘gnin) (mi“ar(:\in) (mh"{ninj (mr'?nin) (mﬂﬂin’ (mr'ﬁin) (m’:ﬁin) (mﬂﬁin] {m‘ﬂﬁin) {m "ﬁin) (mf'ﬁin} {mf“%in) (m*]"n/nin) (mr'%:\ml
Naphthaicne 1o zi7Inc ! { 245 4m3€ l ! mgn‘ ' 61 a3sAD ‘ <=139353 1 y01.450* "“ 92 790° [ 26 10AR || <=71.938 {9 ;370AC l 16 17020 l 70 240*8 1 <=31.929
SRR SE— : [tmm—er——e—
4.Chloroaniling 1o | <z2ee*® | <zemtM® | <Qsn*® | 2t | «a2sm ai’d | a1 | 9000 | s | w29m <234248 <) 03)*8 | <) 1910 <=1 861
Flexachiorobutadiene 10 | <228828 | <2e9a?B | asut® | aint® <r2 570 <29 | <2737%® | <«200*P | <p737A <= 932 <1 )ard «3 @38 | o<y gy <=1 86)
4-Chlore-1-Methyiphenot 10§ <2208 | <2690r | <aast* | 218 | w10 Qe | a2 | 9wt | st | 92 <« 2 Qo8 | < <u? K6}
2-Methyinaphthalene 10 91814 l <2698%8 | <2eAR Y 4 coaan <2619 i 359792 |1 <2a1st*® U 9014 ‘ <2757%8 | <=1932) Lo RTPL I S XT3 S N O <=2 361
}
Hexachlorocyclopentadiens 10 < 283*8 <2 6upr® QAR | QI <=2 510 <2198 | «aisr® | ard «<1,151A8 <= 952 <y 328 <) 0338 <) jg)AB <=7 861
2.4, 6-Trichlorophenal 10 ] <2288 | <c269xM® | c26ai®® | <2371"® | cw230 fl <2999%® | <2757" | <3200 | <arsrA® | <lr932 <21A8 | el | <Al <=2 M6}
2,4,5-Trichlorophenol 10 | <2m*® | et | asnt®® | it | s || «ae?® | q10*® | 900" | 1A | <299 <1 | <0528 | < | <238
1-Chiovonaphthalene 10 | <2208 | <2690%% | <«nttA® | IS ) <2570 ] <2999" | <217*® | <1200%® | <1757AB | <a2982 <2142%8 < 053AR | <9348 <=2%63 |
2-Nitrosnifing 10 | <2288 | <2600* | <«261AP | <230Af | ca2s10 ] <2099 | <2799%® | 200" | < 757AY | <2932 <2 JapAl <3033A8 | <y ppr® <=3 86)
Dimethylphthalate 10 ] <z208*® | <269™® | 264128 | <2371%f | cazst0 [} <2499 | <227 | «200%® | <139 | <=13502 €2 1P <aosy? | o<1 i;m*8 <=1 86}
Acenpplithylene 10 <2200"? | <2690*F | <«2641*F | <2ITIAD <2370 <2599 | <2952 | <«1200*2 | <757P <~1932 <2 3478 <) os3rd <) 1938 <=1 84]
2.6-Dinivotcduene 10 | <2702 | c2e98*® | 260120 | <an® | <510 J 9t | @t [ a0 | ant®® | <92 | adnf® | gt | aanr? | <
1-Niuounitine 10 | <1288 | <2590A% | e | <« | <1370 a*® | it | g | 19" | casm <7 34248 <103)*8 ] <3 199*8 <=] 36}
Acenaphthene 1o | czzaa® | <2600"8 | c2601%? | 230”0 <~2370 h 2™ | <2151*® | <p200%P | < ysrn® <=2 957 <7 3108 <308 | <3 po3n® <=2 86)
2 4-Dinisophenal 10 | <12887B | <2gepr® | c1e0)i® | <23nB <7870 } <1899°0 | <1572 | 2000 | <2759AB | <=2952 <7 JazhB <305340 | <1 39340 <a216)
4-Nitrophenal to | o<2zae® | <2¢98%% | <2eui®® | < IA® | <a2570 ap*? | oaaish? | 0t® | <1590 <-wz 2 <2 428 <305 | o« @Al <=2 86)
2,4.Dins otaluent 10 | 228827 | <2698 | caenth® | <anr® <=2 570 a1*® | a1 | 9100 | cpr57A8 <2952 <1 34278 TaostE | o< eyae <=1186)
Dibenzofuran 1o | <2288 | <260*® | 6 | «1®® | ca2s70 ] <2u9®® | <2157AR | 4 gy ] an® | <erom M 1 gt ) e <=286)
Thick = AC1Q bot-mix without rubber, thick layer A = Mass of Uus compound in this sample is MOT greater than three times (1X) the sverage facility blank mass o the l\;tlgt field blank mass, ‘ {continued)
Thin = ACH0 hot-mix without rubber, thin Tayer whichever is grester {averages will include detection fimity as xpprapriate)
Thin Rub = ACIO hot-mix with rubber, thin layer B = A concenianon of this compound in this sample is NOT grester than three umes (IX] the average acility blank air concentsation
Facility BIL = Facihiy blank C = Compound present in {aboratory blank, background wburaction NOT performed

MDL = Method deiection lima ¢ « Some visible damage 1o filter edgz
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TABLE 7. ORGANIC XAD-2 TRAIN, SEMIVOLATILE TARGETED COMPOUND ESTIMATED EMISSIONS (continued)

Samplc Name XAD-3 XAD-6 XAD9 XAD-12 | AVERAGE [ XAD-16 )} xAD-27 XAD-3t | XAD-21D | AVERAGE XAD-3 XAD-18 XAD-30 | AVERAGE
Sample Type Thick Thin Thin Thin Thia Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Facilny Bik Facituy Btk | Faciluy DIk | Facimy Bik
Date of Calleetion 1289) 249 vi89) 272593 oM 4719} $724) 41193 Wi 47493 529
Compound :::E}L (mit'?'nin] {m l’E:[mn) (mr *min} (mﬂ!!nin) [mﬂﬁin) (mr'%inj (mﬂsr:ﬁn} {m}"ﬁin) (mﬂflmn] f‘mu\) (mﬂs:\m) tmr'll'r/un) {m’ "annn) {m "illlil‘l)
Diethylphthataie 10 I 146 431 l 312 ImAE ’ 19 515 " 26 pashe ] <=326% N 4o 5808 m 2095148 m 41.596*8 m 1t 22670 l <=34373 8 1988 m 21 978A0 m 19 195°8 ! <216 631
P —————— A oy s gy -**-'—1
Fluorene 10 | <2288%® | <2694 | «ae*? | aIinhb <=2 570 A8 1 a8 ) a200h | <z 757AR <=3 433 <2 341 A8 <098 1 o ghd <=7 861
4-Chtarophenyl-Phengt Eiber | 18 | <2208%8 ] <26987P | <2841”B | <3 *® | .c-2570 <R {13 | 92000 | <2731A0 | «a2992 <2 3448 <3 08348 | <3 Al <a1 48}
4-Nroambne 10 | <2138*B | <ze9n*® | <«2eurB | <2ynAf <=2570 <M | antt | 9w00*8 | Q1B | <«19m <1348 Aot | agt® <=2 86)
4 6-Dinitro-2-Methylphenot 10 | <2t | <«2e0*® | et | P <o 570 <239 { 11" | 10008 | arsr® | <m2982 <1347A8 <o | o 98 <=7 863
n-Nitrorodipheny tamine 10 | <2288M | estt® | et | 20 <=3 202 st | aur® | et | arrt® | ocasig <1t 1 g ) ot <186} ?
4-Bromophenyl-Phenyt Eher | 10 | <228878 | <2600%® | 260®® | < 1n*® | <2210 || 2099*® | 757" | <2000 | 15920 | <epes2 <23a* | <3053%f | <@ <=1 863
Hexachiorobenzene 10 | camt® | <ot | et | i | <2570 [| et | a1t | 200 | it | e19m 234288 | 10340 | <1ipyt® <e2 163
Pentachtatophenst 1o | <2 | et | ent*® | n® | <23 t a® ] a1t | a0t | M | <apes2 QuM | aos3*B | ot <=2 16)
Phemanthrene 10 || 2qa548 m 11 8soA m 5 B10A8 m 174348 <741 l 695748 l 1M b 200" | a1t | <ed «232® | aont? | < in? <=2 46)
Anthacene 10 | <2288* | <2 em“ er | m‘“ w2410 Nl <2999"® | @11"® | G200*® | <arsA® | <ez9s: <2 )42%8 <103348 | <3 toy® <=2 861
di-n-Buryl phratue 10 ;ISE”A M[ml <=18%.16} u,gud ul m <=115 1% 112 42470 a taghP =135 924
e e | —
Fluotanthene 1o | <2128 | caemtB | m"’ <z I14AB <=2 510 <299 | a151"® | < w0rd | 735908 <2952 [}~ «234248 <1058 | <1 99*® <«286)
Pyrene 10 | <2200 | <2608 | <c260M® | a3n*® | <150 | e} anr® ] o ene® | <2028 | <aaiis 231" | ot | <Al <=2 361
Butylbenzylphthaiae 10 | <z288*® | <2608%8 1358 l <23nsd <=3 475 R Ll EPPPPTL m 10238 l [ 4 133D l <=8 10 <234248 <1 0548 a70AP l <) 288
1.3"-Dichip obentidine 10 | <2208%8 | <2408f® { <reut® | <panAf <=} 570 < I < ] 00N | 25700 <=1952 <2 102%2 <3 053*8 | <1 19)AB cn1 861
Chrysene 10 | <z28mAP | <26987F | <caen®P | <ynAP <=2 %70 <209 | < rsiA® | <3200%8 | <7 75748 <=1 9%2 <2208 <05 | <3 i9348 ca86)
Benzo{a)anthsacene 10 | <2200 | czem®® | <2601M® | M | <el970 ] Q1 | ™ | Q00*® | 1R | w2 l] <2248 Q0338 | <) 193rR <m] 861
Thick = ACIO bot-mix without rubber, thick layer A = Mass of this compound in thiy sample is NOT greater than three times (1X) the sversge facifiry blank mass or the a;crage fie!d blank mass, {connnued}

Thin = ACID hot-mix without rubber, thin layer
Thut Rub = ACHD hot.min with tubber, thin layer

Facility Btk = Facthiy blank
MDL = Method dretention timit

whichever is groater {avecages will include detection imits s appeopriate)
B = Air cancentration of this compound in thiz sample is NOT greater tan thice times (3X) the average facduy blank air concentrstion

F = The tas for this compound in this sample exceeds the instrumens cafbvation range but is within lineur tange
= Some visbte damage to flter edye
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TABLE 7. ORGANIC XAD-2 TRAIN, SEMIVOLATILE TARGETED COMPOUND ESTIMATED EMISSIONS (concluded)

Thieh = ACI0 hot-mix without rubber, thick fayer
Thin = ACI0 hol-mix withaut rubber, thin layer
Thin Rub = ACIO hot-mix wiub rubber, thin fayee

Facilny Bik = Facilny blank,
MOL = Method detection iimis

A = Mass of (his compound in this ample it NOT geeates dan thaee vimey {3IX) the average facility blank mass or the average field blank mas,

whichever is greater (averages will include detection fimiu as appropriste}
B = Air concentration of this compound in this sample 1+ NOT greatee chan three times (3X) the average fazility blank s concentrayon

* = Some vryble damage to filter cdye

S 1
Samgle Name XAD-Y XAD-§ XAD9 | XAD-12 | AVERAGE XAD-27 XAD-N XAD-27D | AVERAGE XAD.8 XAD-10" XAD-10 | AVERAGE ’
Sampte Type Thiek Thin Thin Thir Thin Thin Rub Thin Rub Thin Rub Thin Rub Facility Hik Facifity Bik | Facituy Bk | Faciluy Bik
Date of Cullection 12873 213 2iRm3 225%) My 8124/9) 41193 . IR0 inA) 57191
Compound :;))L (MP'%IN) (mhsn!vin) (mf‘%m) (mﬂﬂin} (m "ﬁm) (m*l‘i‘{lin) ’Y(mﬂ%in) {mr'ynin) zmﬂﬁinj (mﬂsr!nin) (m{‘}'{ﬁ"} (mﬂul’nin] (mﬂz/nin)

et S vuttessl —— o mmma
tus(2-Ethylhexyl}phthalate 10 13 27148 | <1 i5 ogl“' 14 610*D %-!9 9 ] 2 6678 14 g32ABC ‘ 13 12948 l <=12 349
T S 3 —————— A A AR - — ! T e ———
den-Octylahthalate 1o | <228 | e | st | 2t | caso || e | e | 00m | @i | cnem ( au’® | aoet® H gy e ! <=]0 834
Denzob)ftucranthene 10 | <2208 | <2402 | ca6u®® | 2 | <2510 || <20992® | 29940 | 9100 | 215148 | a9 | <au*® | oAl | a0 <=2 863
Benzo(Afiuoranthene 10 | <2286*B | <2698MF | e | <« anr? <=2 570 as® | a1’ | a0t | <rsrd <=2 952 <2 1P < 031AB | <3937 <=2 16)
tienzofa)pyrene 10 | <21 | <eost® | snA® | <amAR <e2 570 <2839 | 21572 | q0*® | <1 E4-1 952 < u < OsIME | 3 19)AB <a7 361
Indeno{1,2,3-cd)pyrene 10 | <228870 | <2698 | A8} <2imiAR <=2.370 <2898 | 217" | g0 | sl <2952 <z 34278 <oyt | < 19308 <=2 863
fiibeneia Hjanthescene 16 | <2208*® | <2698%8 | <2628 | <23mAP <« 370 JLq A8 | <2s1A® | <1a00*® | 2B .«-2 952 <7 J42*B <3 03142 <1 1938 <=2 863 1[
Benzo(g.hs)perylene 10 | <2288 | <2698*8 | caen*B | «231t*® | <=2570 s | ant® | 9wt | anr | k2o <2 J42A8 <1051 | o M <=2 86) “
Benzo{elpyrene 10 | ams*® | 268" | qent® | <2antl =2 510 <a® | <15*B | <200 | <amsrP <=2952 <2 14248 <038 | <M <n2 86) “
e e e - i

1



TABLE B. ORGANIC XAD-2 TRAIN, TARGETED COMPOUND T-TEST STATISTICS

Thin/Thin Rubber ThinFacility Blank Thin Rubber/Facility Blank
Level of Level of Level of

t-Stat Significance t-Stat Significance t-Stat Significance
Inverse of volumes . 2314 C.10 -1.038 NS 0.303 NS
Phenoi 0.754 NS 1,209 NS 1.425 NS .
2-Methylphenol -2.878 0.0% 0.095 NS 3228 0.05
4-Methyliphenol 0.775 NS 0918 NS 1.107 NS
Benzoic Acid -1.0BR NS -1.038 N$ 1.033 NS
Naphthalene 1.096 NS 1.84% NS 1.38% NS
2-Methylnaphthalene -2.002 NS -0.807 NS 1.975 NS
Dibenzofuran -1.915 NS -1.038 ‘NS 0.555 NS
Diethyiphthalate -0.217 NS 2.767 0.10 2.225 0.10
Fluorene -1.784 NS -1.038 NS 1.055 NS
n-Nitrosodiphenylamine -1.851 NS 0.571 NS 1.908 NS
Phenanthrene 1225 NS 2.064 NS 1062 NS
di-n-Butylphthalate -0.930 NS 0.343 NS 1.100 NS
Pyrcne -1.194 NS ~-1.038 NS 0.953 NS
Butylbenzylphthalate -0.476 NS 0.727 NS 0.982 NS
bis(2-Ethylhexyl)phthalate -0.731 NS 0.501 NS 1.425 NS
di-n-Ociyighlhalalc -1.028_~ NS -1.015 NS 0.087 NS

" All tests are two-tailed difference of means with 4 degrees of freedom, compounds not listed have ( statistics equal those
of the inverse of the volume

Thin/THin Rubber = Comparison between ACI0 Thin Asphalt and AC10 Thin Asphalt with Rubber; t statistics greater

than zere indicate 2 higher concentration of the compound in the AC10 Thin Asphalt

Thin/Facility Blank = Comparisen helwzen ACI0 Thin Asphalt and the Facility Blanks; « statistics greater than zera

indicate a higher concentration of the compound in the AC10 Thin Asphalt

Thin Rubber/Facility Biank = Comparison between ACI0 Thin Asphalt with Rubber and the Facility Blanks; t statistics

greater than zero indicate a higher concentration of the compound in the AC10 Thin Asphalt with Rubber

1-8tat = the student’s t statistic lo test a difference of means

NS = Not statistically significant

33
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TABLE 9. VAPOR PHASE, TENTATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS - ESTIMATED EMISSIONS

Samnple Name XAD-I XAD6 XAD-9 XAD-12 XAD-16 XAD-27 XAD-31 XAD-# XAD-18 XAD-J0
Sample Type Thick Thin Thin Thin Thin Rub Thin Rub 1h§n Rub Facility Bik Facilny Dk Facility Dik
Date of Collechion 1/28/9) 2/4/93 H18r9] V15/93 47193 42193 512419] TR R 100 ] §/14/93 5/719]
Compound® ug}(m"min) ug/(m"min) pg/(m?tmin) pgf(m”min) uy'(m"min) p;l(m"minj py(;}‘min) u;l(m“min) py{m"min] pg/(m? *min) i
1
2,4-Dimeshyt-2-pentanal <gMH <76MM ST <qsMN <168MN <HMN gagzMN l <23 <46 1086 {
2.5,8.11,14-Penteoxapentadecant <agMN <16MM MM M <1gaMN 4N <g3MN <23 <6 e
24{2-methoxyethoy ylethnal JMN } <MY g <gM¥ STE L R S <gMN 53 <4 <51

>C13 Albane g 2NN ll <4gMH ‘ gMN l <16eMN <pMN <gyHN 23] <t <57
b
>C1$ Alkane < sMN <4MN <gMV 7
B} 52

>C13 Alkylamide <qgM¥ <76MM u:"" <N <158MN <7aMN <gyMN <23 <48 <37

T
>C18§ levanedioic acid ester <qpMA <76MM < gt I 1410 “i 1715 l“ so7M "l 1664 l <2) 235 <57
>C20 Alkene FI4MN l 11sMN ﬂ <N <168MN < <N [::] <46 <57

il

#

| >C20 Alkene <aeM <N <N <168MN <M <gyMN [—_—___1:] <46 <51
>C8 Acid QSMN qallN QIHN (tﬁl"“ q.lﬂl QJHH <1 s l <47
>C8 llexanedioic Acid Ester <N <IgMN l soM¥ l <rgh¥ <potMN <1gM¥ <g3MN <23 <6 <57
Acid Ester gtV <16MN <N <gMN <15gHN <MV <g3hiN < <4t <87
Acid Ester <ieMN <76*M <M <t <163MN <pahN <g)MN < <46 <37
Acid Ester gt <M <qaMN <N <teaM¥ el <)M < <46 <s7
Allcne o Cycloalbane gt e gt S 377 <7ahN <M <3 <d6 . <57
AlLene or Cycloatkane <ygMN <p6MMN <4 ghin <agMN T L <74 <gyMN <13 <46 <57
Alkyl Cyclopropane <qgM¥ <rebtN <M M <i6aMN <M <gyM¥ <23 IT <57

Thick = AC 10 hot-mix without rubber, thick layer ﬁ = Compounds we listed in retention time order (continucd)

Thin » AC10 hot-miv without rubber, thin layet = Mass of thss compound in this sample is NOT greater than thace times (JX) the average Macility blank mass ol the average fictd biank mass,

Thin Rub = AC 10 hot-mix with rubber, thin layer whn:hewr is greates (averages include mini Tic 5 A8 pproprisie)

Facility Bk a Facility blank N = Alr concentestion of this compound in this sample is NOT greater than thsee times (IX) the average ficility blank concentratian
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TABLE 9. VAPOR PHASE, TENTATIVELY [IDENTIFIED, SEMIVOLATILE COMPQUNDS - ESTIMATED EMISSIONS (continued) .

Sumple Name XAD-3 XAD® XAD-9 XAD-12 XAD-16 XAD-27 XAD-31 XAD-8 XAD-18 XAD-30
Sample Type Thick Thin Thin Thin Thin Rub Thin Rub Thin Rub Facility Blk Facitlay Blk Faciliny BiX
Date of Collection 112892 24193 2189 25093 "N HI19) 5124193 219 414193 59
Compound” ug/im?*min) py(m"mln) pg/{m? ¢ min) py(m"min) yy(m"min) u;}(m"min) py(m"min) pgl(ml‘min) uy(m"min) ugl(mz'min)
Benzaldehyde gt <7MN ] aM <160MN <N 352M ' s’ b <57
Benzothiszole MM <76MM <t <M¥ 1M } <pMN r o <46 <57
CIt Acd Ester M <1gMN <MV T L <tesMy <M gy <2 s 112

R At sttt el
C11-C15 Alkane g™ <rMN <agMN <MV <jaMN <pMN <N <23 <46 <37
C13-C1S Alkane <M <M <qgM¥ <N <16sMN <M <3N <) <6 <57 “

CH-C1S Allane g <pgMi <pMi e <isgMN <pMN N { 9 l <46 <57
2 Benzene <qgM¥ S <My l [ IgMN n“:;:m gyMN l <3 <6 <57

C8 Phthalate <My <M cyghiN <M <163MN MM <g3MN a3 <dp <$1
Dhene or Alcohol <qpMN <M <ygMH <7M¥ <tepM¥ o MV <) <16 <37
Dinhy‘bcnzt“! tomer L__—U‘N IL—JIL_————I"JIKN q'““ l l b e 1

tihyl Ester-3-Phenyl-2-Propenoic Acid —I-u F14MN m 119N l <168MN <IM¥ 108 l 70 HEI:]

Ethyl Ester.3-Phenyl-2-Propenoic Acid <gMN <M <qgMN <qgMN <i6pMN <aMN <g3MN l <23 <46 <37

lfexanedioic Acid, Dhoctyl Cster l“ 1079 i gtV <MV T <74MH gyt 138 <46 <57

Heptans] 'E]}- q.uN ('G.MN q‘“” wJHN B e 7
Nonnat <qgMN l- <agMM <7gMN ciepN <TaMN cggMN <3 <46 <37 I
Octans! _——__—.JOMN 'E—ijlM d!MN q'MN q‘“” \___....,.__.__:uo“ l R e 7
Possible Allylcyclohevane <M MY ST <MV <1gaM <M <ggMN <23 s 64
Thick = ACtO hot-mix without rubbee, thick layer ¥ = Compounds are }isted in retention time order (continucd)
Thin = AC{0 hot-mix without rubber, thin layer M = Mass of this compound in this sample 1t NOT greater than three times (3X) the average facility blank mass or the average field blank mass,
Thin Rub = AC10 hot-myx with rubbee, thin layer whichevee is greater (averages include minimum TIC umounts as sppropriste)

Facitity DI\ = Faciixty blank N = Air concentration of this compound in this sample is NOT greater than three limes (3X) the average lacility blank concentration
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TABLE 9. VAPOR PHASE, TENTATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS - ES'ﬁ!MATED EMISSIONS {concluded)
[ .

e

Sumple Name XAD- XAULE XAD9 XAD-12 XAD-16 XAD-17 XAD-3t XAD-1 XAD-13 XAD-30
Sample Type Thick Thin Thin Thin Thin Rub Thin Rub Thin Rub Faciliry Blk Facshty Bik Fucitity BIk
Date of Collection w2 214191 2183 2128193 ) 42193 714193 21193 4149 51493
Compound® rg/(m?*min) ug/(m?*min) pg/(m?*min) upAm?*min) pg/(memin) pg/(m?*min) pg/(m?*min) ug/{m?*min) pgimP min) | pgAm?emin)
Stysene asgMy I <76MN t asgMy m 120 m a4 m 3514 }‘ 1é96MN 1359 “ 672 I 766
B i ————— B o —————————
Uikrown wie | age e W e YT e e e T J e I o
e e e ]
: e
Unknown <ight® <aeMM <qgMN 11gMH I <t m
Unkngwn <y <eM™ T <N <tegMM “
Unknown w/>$ Oxygens <ggh¥ <M L <N <jeaMN <qMN <pIMN ¥ <6 <51
Unknown wi>d Ovygens <agM¥ <76MM by <N <1eaMN T <pIMN a1 <6 <87
Unknown/Possible Coclution <4gMN <2gMM <gM¥ <gMM <MV <1gMN aMr <) <6 <87
n-Meihy Ihenzaldehyde <MV <rgMN My <M <t <qaMN eyt 23 61 ! Nl
i
n-Methyl-n-Propenylbenzenc [21MN m 11 "I (1M ] MM <gsgMN <r4MN <M Ty l <46 <37
C14 Hexunedioic Acid Ester <eM¥ <eMN <N <gHN <|6gMN ] <gyhiM <13 <46° <57
8 Phebalate b My T <7tV <iegMM 204MN ] l 170MN ] <13 61 J" 140

Thick = AC10 hot-mix withoul rubber, thick Iayer
Thin = AC10 hot-mix without rubber, thin layer

Thin Rub = ACI0 hot-miv with rubbes, thin layer
Facifity Blk = Facility blank

¥ = Compounds are listed in ceiention time order
M = Mass of this compaund in this sample is NOT greaser than three times (3X) the average facility blank mats or the average field blank mass,
whichever is greaier (averages include minimum TIC amounis 25 sppropriate)

N = Aur concentratian of this compound in this sample is NOT greater than threc fimes (1X) the sverage facility Slank conceniration
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TABDLE 10. ORGANIC PARTICLE TRAIN, SEMIVOLATILE TARGETED COMPOUNDS ESTIMATED EMISSIONS

Sample Name TF-4 TF.5 TF-10* TF-13 AVERAGE TF.47 TF-28 TF-2 TF-28 Dup | AVERAGE TF-7 TF-26 TF.29 AVERAGE
Sample Type Thick TFRin Thin Thin Thin Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Facility Dk | Facility Bik | Facsfity Bk | Facdity Blk
Date of Colleetion 172897 2143 21893 1239 e PALY] $1149) 17213 2119} 41491 /191 - 1'}.:. i
Compaund ::I:)L fm "%:ﬁn) (mi"fﬁnl (mﬂsvfnm) (mﬂvmh) (m}l'?nin) (rntl“‘r,ninj (m!.‘%’nin) {m l“ln"nin) (mﬁ!r{n?n) (mﬂst:\m) i‘mm] (mﬂst'l’!in) (mP‘lnjnFn}
Phenol 1o <0701*8 | <0811"® | <0658 | <06nA0 <=0 720 01" | <«010"® | <0756 | <0703AP <=0 131 <@150* | 760*® § <0 1))MP <=0 750
biy{2-Chiovocthyl) Ether 10 <0702"® | <08* | <oe9s*B | <pg)AR <=0 720 @76M | «0I0® | <07356*B | <010)%P <=0 7)) 075048 | <o768AB | <o 71)AP <=0 750 1
! 2.Chiorophenol 1o <0702 | <08)0A® | «<bs9s*® | «n6niAB <G 720 01648 | «01*® | <0560 | <0700° <=g 711 g 1 @t | e <=0 750
1,)-Dichlorobenyene 10 <070"8 | cog3Ir® | <og9sr | <og3iAR <=0 720 ji_co 6% | <0103A% | <0756AR | <0 ipyAP <=p 71| 750" | 07688 | <p1))A0 <=0 750
1 4-Dichtorobenzene 1o <0102"® | <0833*® | <0g9sAB | <0eyt® <=0 120 J «0236" | <«01*® | <«w0156*® | <«01)AP | <-0m “ <«0150A" | <016arl | <0 1mABR <0 75D
‘ 1,2-Dichiorobenzene 1o <0703%2 | <083)"® | <os9sAR [ <pgyAE <@ 720 973628 | 0¥ | <w76r® | <wpmt® | «man }l <0750°8 | <par8 | <p73yre <=0 750
l 2-Methylphenct 10 <0703"8 | <«0933*® | <0695%® | <oen*® | <0720 «0716* | <0100*® | 136" | <0103 | “e=0 ©0750*2 | <p158*8 | <o 733AP <=0 750
bis{2-Chivrossopropyl} Ether 10 07018 | <«ow*® | 0e3*S | <gajii® <=0 720 ane™d | 01022 | w@156M | <12 <=0 0150*% | <pr68%0 | <pntd <=0 780
n-Nitroso-di-n- Propylamine 10 <7022 1 om* | <0693t | <penAd <=0 720 035" | <010"® | ¢758*0 | <0030 <al) 711 g18AP | 076828 | <0 133AP <=0 750
trq.;mhynpmu 10 <0102*® { <«oup3r® | <069sA® | <oen® | <e0720 07360 | <p703*® | <01356"F | <«0103*® | <=07)) <0730* | <0768*? | <onA® <0750 }
Hteaachloroethane 1o | <0028 | <on3’ | <0oos*B | <0anAB | <co720 [| w0716 | <070 | w7se®® | w1 | <agi 0rs*® | <gts8*® | «w0133* | <050 {
Nitzobenzene 1o | @102 | oM | <ae9sh® | <o6)d <=0 120 <«ons*® | <01 § 156" | «@0100A® | <01 o10*® | ot | onir® | <0150 l
Tsophorone 10 | <0102"B | <083)*2 | <0695*® | <goMA® | <eo720 076" | <0710 | 156" | <0r03A | <wons 010" | <p768*® { <M | <ea 750 l
2.Nitophenot 10 <0702*8 | <0813*% | <0s9s*® | s | <071 @16*® | 01 ] w1s6*® ] 07032 | <en7i <g7150"8 | <ot6xt® | <a7*® | <0750
2 4-Dimethylphenal 1o <0702 | <omAP® | <ge9sr® | <o6niA? <=0 720 «N6AE | «0i0A8 | <0736*® | <010)AB <=0 731 750" [ <q168P | <p713AB <=0 750
Benzoic Acid 1o «07027*8 | <03 | <e9sAf | <ga)tAB <0710 «07364° | <0100"® | <015 | <010)™ < 71 0730%8 | <0764*P | <0 71)AB <=0 150
sy 2-Chiorocthosy) Methane | 10 <0708 | <0en*® | <0695*® | <genP <=0120 i <0 DM | <010”® | <o756™ | <010302 <=0 731 <0730" | <o768*0 | <q1))A® <=0 750
! 2 4-Dichloraphenaf lo <0702*® | <0en*® | <0695 | <ponA? <=0 mjf <016" | <0709AP | <0 756* | <nioyrd <=0 7} «0750"t 1 <or6a*P | <o <=Q 150
L 1.2.4.Trichlorobenzene 10 <0 B | <on® | <0ess*® | cpa3?® <= 120 <0768 | 0B | <0156*0 | <o ro3tP <=0 73} 1 p7s0*E | <o1s8*E | cp1Ad <=0 750
Naphthatene ta 10" | <om3*® | <0695 | <payA? <0120 | <0 16" | c0Ip*P | <0756*? | <0 702AR <=0 131 @150 | <07684B | <0 73)AB <=0 150
1.Chloroaniltine 1o 0102 | <0833*® | <069s*® | <0en*® | <=g120 “ <«0716°8 | <ot | <o756*® | <«010)2® | <o <0750”f | <0768"® | <071)78 <=0 150
Hexachlorobutadiene 1o <gr*® | <013*f | <ot | <osn*® €=} 710 <0736 1 <M | o7t | wimA? c=p 71 «a750" | <o 162M | <0 3nAB® < 350
4-Chisro-3-Sfethyiphenod o 0702 | <0 ) <0695*® | «06nr? | <0710 l <016" | <o1*® | <w1s6®® | <ot103r® | <e07) 730" | <«gre8™® | <ot <+0 150
Thiek = ACIO hot-mix without rubber, thick Sayer A = Mass of this compound in this sample it NOT grester than three times {3X) the aversge facsliny blank mass or the Everage ficld blmk mas, {continued)

Thin = AC10 hot- mix without rubber, thin fayee
Thin Rub = ACIO hoi-mix with cubber, 1hin fayer

Facihty Bik =~ Facility blask

whichever 13 yreater (avernges will include detecon fimis as appropeinte)

B = Air concentration of this compound s this wample is NOT greater than thepe times (JX) the asermge (aciliy biank wir concenuation
MMDL = Mehod detgction hirmit
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TABLE 10. ORGANIC PARTICLE TRAIN, SEMIVOLATILE TARGETED COMPOUNDS EST[!}AATED EMISSIONS (continued)

Sample Name TF4 TF-$ TE.10 ' TRy | AVERAGE | TF-1? TF-28 TF-32 TF-28 Dup | AVERAGE TF-7 TF-26 TF-29 AVERAGE
Sample Typs Thick Thin Thin Thin Thin Thin Rub | Thin Rub Thin Rub Thin Rub Thin Rub | Facdity Bk | Faeshey Blk | Facitity Bik | Facikiy Blk
Dute of Collection oL 112193 119} v18m) 2n59) 191 A 24m) 419 bR 4yi4m) s - ,1% "
Compound (ng} (m' "!f{ﬁn] (mﬂm?ﬂl (m;l'sv,nin) (mﬂs,min) (mﬂﬁin) (mﬂt’nin) (mﬁglin) (mﬂ%’nin) (mﬂtl’!in) | (mr'ﬁ'm) (mﬁynin) ( r‘ln’ﬁn} (mﬂgx,\in!
1-Methytaaphihalene to 010" 1 <on3*® § <06ssA? | <o6)1AB <0720 «amcr® | «010*® | <o136* | <0000 <=0 131 <0730%8 | <o768tB | <pInAB <=ty 740
Hevachlorocyclopentadiene 10 | <g701* | <0833 | <0695 | <061 | <anT20 | <a736*B | <000*® } <0s6*® | <0703 | <o 07507 | reat | <ot | <-07%0
2,4,6-Trichlorophenol 10 | <0702"B | <0m10A® | <0653%B | <aan*8 | <en "ilt 071648 | «010*® | <0756*® | «0100*® | <o <050*8 | <0760 | <qiM® | <-p50

| 2.4.5-Trichiorophenot 1o <0702 | <o8* | <0695A | <oenAl | «<e0720 w0nst® | 0 | <0156 | w13 | <om <0730"2 | «<o768*® | <p13*P <=0 150
2-Chlaronaphthatene 10 | 0m02*® | <om*® | <0605 | <a6ntr® | <eotin J| <0736M | <«0109™ | <0756 | <0002 || <01 07150 | <o768"® | «073*® | <aq750
2.Nuroanifine 10 | «0102® | <omn® | <0695 | <004 | om0 | omer® | 0r0® | w0rse® | oo I coamn [ <0150t | corar® | <omart | <e0mm0
Dicethylphihaiate 10 <0702% | <0414 | <0695 | <genA® [ «up720 L wo736* | w100M? | <07156*F | <0700%8 ', <0731 <q730"® | <0768 | <o73*P <=} 130
Acenaphthylene 10 «9701*8 | <o | <peeytd | wpenti® <»0 720 w13 | <0203 | 136 | <0703*% |I <=0y <7S0AE | <o 76877 | <o 7330 <=0 750
2,6-Dinitrotolutne 10 | <02 | <comnM f <060t | co6itA | om0 || @neA? | 020028 | o756t | 0toir® | <0y | <0750% | <0782 | oA | <xq 750 4
3-Nitroaniline 10 002 | o8 | <oe9sAP | <063tAB | <apt20 9ner® | 01" | <01362 | <«w01A® | <0 “ «7350* | <artet® | <o <=0 750
Acenaphihene 10 ) @2t | <om® | <0698 | wasnt® | <wpre {r 073888 | 010148 | <o7136"® | <0703*® | <0711 H <0750" | <o3a®? | <omt? | <010
2,4-Dumirophenol 10 [ <0702*® | <0033"® | <«w069*® [ <060*® | <m0 B o6t | wiopr® | <0756"° | «w003*B [, <073 u <0750™ | <o362t® | <07*B | <e0750
4-Nitrophena! to <0 102*% | <083*8 | <og9s*® | <penrP <+ 720 w736 | w0700 | <0155*% | <«0100*® <=0 73} 1508 | <o76r*® | <a1A® <«3 750
2,4-Dinwotpluene 10 0002 | «0nr® | w0t | <06u*® | cor20 @M | <0100AP | <5756°% | <0 70040 <a0 11§ <0150 | <o760*® | <q1pptd <«0 750
Dibenzofuran 10 010" | <onyr | <sustf | <0evtP <=0 730 0736 | <01 | <0136*® | w1 | <o <730 | <07260%® | <o AP <0730
Diethylphthaiate i <0702 | «003A8 | <oe9i™® | <osn?P <= 720 1 «ne*® | w101'® | <«0736"® | <0 7)AP <=0 T3} <0158 | <piest® | <01y <=0 730
Fluorenc to <0701 | <080*® | coe9i*® | <0eni*® <ud 120 «0736"P | <0703*8 | <0758 | <«0701"P ]| <=0 TR «070" | <«016a*® | <«o1rt | <pri0 |
4 Chlorophenyl-Phenyl Eher | 10 <0 70248 | <omin'® | <pe9sr? RT3 e <0710 91 | 01038 | w01 | <0100 | i cmomnr “ <0750 | <0768*® | <gin® <=0 750 I
+-Nisouniline 10 «0702*® | <0838 | <0p95AP | <partP <=0 120 01364 | w0104 | c0136*® | <0103*® | <m0l <730" | <0768*8 | <07AP <=0 750
3.5 Dinitro. 2-Rfethylphenof Lo <0702*"F | «omisA® | <0g9sA® | <ogni®® | <120 @t | w003 | g156A8 | w0100M | <o <0150"® | a168™® | <013*® | <mp150
n-Nirosodiphenylamine 10 <0102"% | <0813%B § <0495*8 | <oen*® <=0 720 «0762P | <0703A8 | <0155r8 | <0 701AP <=0 T3 <0 750%® | <02¥*® | <o7r <=01750
{-Bromophenyt-Phenyt Cthes | 10 <0702"% | <0833*B | <069*® | <0en?® <=0 710 <0736" | 01348 | 01362 | <01007P , <=0 731 w0 730%8 | <a768*P | <A@ <=0 750
Hexachlorobenzene 1o «0702%0 | <0832 | <opost® | <0g)i*P <0710 @716 | <«0703%® | <p756*® | <1002 | |<epmt <7308 | <064"® | <g13)”P <=0 730 j“

Thick » ACJO hot-mix without rubber, thick fayer A = Mass of this compound ia this sample is NOT gresier than tuee times {IX) the wverage faciity blank mass o the average field blank mass, (continucd]

Then « ACIO hot-min withoul rubiber, thin layer whichever is greater (avernges will include deseciion limiis as spproprisit)

Thin Rub = ACIO hot-mix with zubber, shin layer B = Asr concentratian of this campound in thu sample is NOT greatct than three times (1X) the average facibity blank ais concenuation

Facinry BIL = Facifity blank MDL = Mzthod detecuoa bt
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TABLE 10. ORGANIC PARTICLE TRAIN, SEMIVOLATILE TARGETED COMPOUNDS ESTIMATED EMISSIONS (concluded) .

TSuﬂpl: Name TF.q TF-$ TF-10 * TF-13 AVERAGE TF-17 TF-20 TF-31 TF-28 Dup | AVERAGE TR? TF-26 TF-29 AVERAGE
Sample Type Thiek Thin Thin Thin Thin Thin Rub | Thin Aub | ThinRub | Thin Rub Thia Rub || Facility Bik | Facility 81k | Faciliy Bik | Facdity Blk
Date of Collection 17289 UM 2148) 139 M 17218) SRR M 21R 11403 N8 Py

MDL o 8/ g/ v o/ W v ¥ y 3/ u v v {(m"“run)
Compound (pg) (mP‘min) [mP'min) (mhmin) (mP’min] (m’ﬂmin) ' (mﬂmin) (mP‘min) (mﬁmin) (mr‘mm] (m!"rnin) (mﬁmin} (mi"min) (mamin)

f Pentachiorophenol Lo <0702*2 | 0nM | c04esAT | pgyiAB <=0 720 <0782 | 0700 | <05e*® | <0038 <=0 731 075070 |1 <0,7260*8 | <071)AR <=0 150
Phenanthrene to | <o702*® ! 258 I <0 695" | g goqr8 1 <1226 | oaper® m [ 6™ } <0 75647 { 126540 l <=0 990 0250*® | <0166"® | 71 | <e0130
Anthracene 1o «070*8 | <0833*8 | <0695*8 | <0eAP <=0 720 A76AF 1 o703 1 0956AR | <0703 <=0 131 <0750 | 07608 | <g7)A8 <=0 750
di-n-Burylphthatate 10 <0702% | <088 | 069540 <=0 846 1 177A8 n <0 75610 <=0 §49 07502 | < 768*2 l | 100™F ‘ <=0 8§72

D p— SO Tk — A ——— -
Fluoranthene 10 20702*% | <«0E3A8 | weasrt m <=1 Q3% <0 75678 EE] <=1137 w750*P | w1t | oAl «=0 7350
————— B~ st g e —— Bt rm—
Pyrene e <0708 | ¥ | <0 695“*} <ef 208 } <0 75678 <=) 094 n D7130"® | Drwert? ] w7 <=0 150
o S —————— A S S——— B e Aummo—]
Butylbenrylphthatate 10 | <0702"8 | <0031*® | <095t 004 <at $40 2648 “ <0.75648 2 480 ] <a1048 “ «©150*8 | wre*® | <01 | ce0150
3.1"-Dichiorobearidine 10 «0702*0 | <0812 | <0693 | <panAB <=0 720 @136 | 010 | <nrser® [ <o 1030 <=0 731 “ <0 1S0AE | <0 16840 | <p7)pAP <=0 750
Chrysene 10 <070248 1 <p83*B | <0e9r® | coenMP <=0 720 BN | wIM | <oTs6"P | <pr03*P <=0 T3¢ H <150"® | ocarest® | <1382 <=0 730
Benzo{alanthracene 1o | <0102*® | <u*® | <0s9s5A? l $619 l <237 | 49 D10 | @156t | <0100*® | <elim4 150*® | o768 | 010M | <010
o e
bis(2-Ethythexyliphthalate o <0 102A8 «g 833A8 7641 l <=5 {40 , u 6 607°C lu 3 0oARE m 6 143 ] <=5 120 | 649N2 I“ 2 61078 “[ 3 58 I <=1 126
AB Al AD AR AR AB
de-n-Octylphihatate 10 | <0702 <0 B3y <0695*® | <06l <=0 120 <0.116 I | <0158 <0701 <=0 11 <0750*8 | <gr68r ) <o13*® | <w07s0
Benzo{biluocanthene to 070028 | <0833 | <oeushB g a8 <=0 125 D14 | 010920 | «0756"0 | <pr03AD <=0 11 < 150*8 | <o 158A2 | <pmy3Al <=0 750
Wenrolk ffugranthene 1o <0 102%0 1 <onyAt | <gges™E | <ps)it® <=0 720 <016 | <0703*P | <0156°° | <5 7048 <=0 13} H 0750 | <p768%8 | <0110 <=0 730
Benzo{alpyrene o <0702*R | 081348 | <os93r® l [ 45778 <=0 993 ﬂ o30v™® | w1y | <78*® | <o1AP <=0 156 <o750*® | <0768 | <o A8 <=0 730
v
Indeno(i.2.)-cdipytene 10 <p702*8 | <«oan*® | <oapsh® | <p63*® <=0 720 qe?® | 010 | <0136*® | <0048 <=0 731 <0 75078 | <o7e8rE | <p112AR <=0 750
[ibenzl s, h)anihs scene 10 «q102*® | <«08)*® | <0893 | <pent® <=0 720 Q1M | «0I1® | <«015¢*® | <0r100A® <«0 1| <9 73028 | «p708°B <p 733”8 240 750
Renzofg.h,i)pery lene 10 <0702*8 | <0833*F | <0695"B | <pe3*® <=0 720 Q&M | «0102? | <qie® | <g100P <01 J| <0750 | <«076”B | <p1)AP <=0 750
t Dentofe)pyrent 10 <«0702*8 | <0813™ | <069s*® | <061*® | <=0720 9T | 071008 | <«0736*® | <0109*® | <07 <07150™ | <p768A8 | <7174 <0730

Thick = ACIO0 hot-mix withow rubber, thick {ayer
Thin = AC10 hot-mix without tubber, thin layer
Thin Rub = ACI0 kot-mix with rubber, thin layer

Facily BI. = Facility blank
MUDL = Method detechion hmn

A = Mass of this compoand in this sample is NOT greater than three times [1X] the average factlity blank mass or the average held blank mass,

whichever it greater (averages wall include detecrion himits a8 apprapriate)
B = Air concentration of this compaund in this sample is NOT greater than dwee timex (1X) the sverage facifity blank sir concentration
€ = Compound present in faboratory blank, background subusction NOT pecfoemed




TABLE !1. ORGANIC PARTICLE TRAIN T-TEST STATISTICS®

Thin/Thin Rubber ThinFacility Blank Thin Rubber/Facility Blank
Levef of Level of Level of
t-Stat Significance t-Stat Significance 1-Stat Significance
Inverse of volumes 0.192 NS -0.506 NS -1.015 NS
Phenanthrene 0.503 NS 0.912 NS 1.15% NS o
di-n-Butylphthalate -0.673 NS -0.181 NS 0457 4 NS
Fluoranthene -1.364 NS 1038 | NS 1.826 NS
Pyrene -1.351 NS 1.023 NS§ 1.907 NS
Butylbenzylphthalate -0.502 NS 106 |- NS . 2007 . NS
7 ;;;o&a)an;h—r—a—t-:;:ne - 0.25) NS 1.008 NS 0.982 NS
bis(2-Ethylhexylphthalate -0.074 NS 1.335 NS 2.683 0.10
Benzo(b)luoranthene 1,254 NS 1.016 NS -1.019 N§
| Benzo(a)pyrens 1.010 NS | 1w NS 0.180 NS |

"All tests are two-ailed difference of means with 4 degrees of freedom, compounds not listed have t statistics equal those of

the inverse of the volume

Thin/Thin Rubber = Comparison between ACEQ Thin Asphalt and ACI0 Thin Asphalt with Rubber; ( statistics greater than
zero indicaie a higher concentration of the compound in the ACI0 Thin Asphaht
Thin/Facility Blank = Comparison between ACI0 Thin Asphalt and the Facility Blanks; ¢ statistics grealer than zero indicate a

higher concentration of the compound in the ACI10 Thin Asphalt
Thin Rubber/Facility Blank = Comparison between ACI0 Thin Asphalt with Rubber and the Facility Blanks; t statistics

greater than zero indicate a higher concentration of the compound in the ACI0 Thin Asphalt with Rubber
t-Star = the student’s ( statistic o lest a difference of means

NS = Noi swatistically significant
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TABLE 12. PARTICULATE-BOUND, TENTATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS—ESTIMATED EMISSIONS

Simple Name TF4 TR.$ TF.10 TF-17 TE-28 TF-12 TF-7 TF.25 TF-29
Samplc Type Thick Thin Thin Thin Rub Thin Rub Thin Rub Facilisy BIX Facility BIk Faciluy Dk
Date of Coliection 1728/93 214093 2189 4/119] 4121193 5714193 Yis 414193 5/1193
Compound” pgf(mi*min) pgAm? *min) ugf(m?* min) pg/im! *min) pg/(mitmin) pp/(mi*min) pefim?* min) pgAm? min) pghm?* min)
2.4-Dimethyl-2-pentano! <M <ysMM 16MN l <o ] M H ll v ] '
T —————— P ——————
2,5,8,11,14-Pentag vapentadecane oMM §sMN } N 21 l HN 1 "
9,10.Anthracenedione <pMM <M <gMN <ia M < <5 ’
>CI3 Acd <26MN <psMN c4MN <I0 ;l l <6 <5 <3
e
>C13 Alkane <M <35MN <M <106 l <4 <3 <5
>C13 Alkane <26MN <isMM MM <io [:EI <4 <3 <
>C13 Alkane <zgMN <M MM <1a [Ejl <5 <s <3
>C15 Alkane <MV eystN <gMN <0 <uM¥ ‘E::]l 3 < <§
AP —
>C18 Afkane <MV <) sM¥ <M <io <MN ]E:::]l < <3 <
P
>C18 Alkane <peMN <) sM¥ <Mt <0 <M [:ZF <4 <5 <5
- e ——————
>CL8 Alhane <26MN <M MM <10 MM <6 <5 <3 {
>C10 Acid <26MM <MY <M <9 i 1 l < <§ <
Alkene or Cycloaliane <eMN <psMi <gMM <10 <MN <4 < . s
Butylcyclo-hexylphthatate <MV L <gMN <10 <aMN <% <3 <5
C4 Alhyleyelo-hewane <M <tsMN MM <0 MM <6 <3 <3
# = Compounds are listed in retention time order Note: Sample TF-13 was excluded fram this dats set because the data package transmittied by ihe contracied Isboratary fog this sample was m:omplelc.
Thick = ACH0 hat-mix without rubber, thick fayer a3 regards the entatively idennfied compounds. {continued)

Thin = AC $0 hot-mix without tubber, thin layer
Thin Rub = ACI0 hot-mix with rubber, thin fayer
Facitity Blk = Facility blank

M = AMass of this campound in this sample is NOT greater than three times (3X) the average facility blank mass or the aversge field blank mass,
whichever it grester (sverages include minimum TIC amounts as appropriate)

N = Air concentration of this compound in this sample is NOT greatce than theee times (3X) the aversge facility blank concentiation
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TABLE 12.

PARTICULATE-BOUND,

TENTATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS—ESTIMATED -EMISSIONS (concluded)

Sumple Name TF4 TF$ TF.10 TF-17 TF-13 TF-32 TF-7 TF-26 TF-29
Sample Type Thick Thin Thin Thin Rob Thin Rub Thin Rub Facility Bik Fecility Bik Facility Dik
Date of Coffection 1128793 24793 11893 s M9 824193 §; Y1153 AA9) 51193
Compound® sg/(m?* min) pgi(m¥* min) pe/(m!*min) pg/{m?* min) pe/(mi*min) ng}(m"m:n} ng/(m**min) up/(m1*min} pg/(m? " rin)
Hexadecanoic Acid <z6MN L <MV . N <« ! <4 _J <3
Hexanediaic acid, diosty} ester s ' < sMN MM <10 oMy f T l“ 5 l I I “ M
e ——————
Toluene 26N cysMH ! gMN l <0 <4 % <6 <5
)
Unknown <26MN <sMN <M <10 «MN !: <6 <5 <3
Unknown <26MN <isMN M <10 «MV H <3 <s
Unknown «26MN <psM¥ <gMN <10 <q4MH <6 5 l <3 |
Unlnown «26MN < sMN <N <10 24M < E' <4 <y <3
i\ d
Unknown <M <M g™ <10 M % < <4 <s
i
UnknownPossibie Coclurion <26M™ <gsMN MM <i0 MM % < <s <3
Unknown/Possible Coelution <26MM <M M <10 <y <% <6 <3 P‘ <3
Unknown/Passible Coclution <26MV <jsMN <sMN <t MN <% <5 <3 l 1 '
Unknowt/Pousible Coclution «26MN <isMN <gMN <ig <gMN l 3 l <6 <3 E:;::]
e
Unk nown/Posaible Coclutian <2gMM <gM <M <io MM <4 <6 <5 l s ‘

¥ = Compounds w¢ fisted in rctention tsme order
Thick = ACED hot-mix without rubber, thick fayer
Thin = ACT0 hot-mix without rubber, thin layer
Thin Rub = ACI0 hot-miv with rubbes, thin tayer

Farility Bik = Facility blank

Note: Ssmpie TF-13 was excluded from this dsta set becouse the dare package ansmitied by the contracted taboratory for this sample was incomplete

as regardy the fengatively identified compounds.

M = Mass of this compound in this sample is NOT grester then three times (3)\) the average l'a:mly blenk mass u: lhe average Ticld blank mass,

whichever iy greater (svereges include mini nc |
N = Air concentration of this compound in this ssmple is NOT greater than three times (JN) the aversge facility blank conceairition

a5 approp

)
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TABLE 13. ORGANIC PARTICULATE TRAIN, SEMIVOLATILE TARGETED COMPOUND ESTIMATED EMISSIONS—ACUREX ENVIRONMENTAL ANALYSES

Stmple Nume TF-4 TF-$ TF-10, TF-11 AVG TF-17 TF-28 TF-22 AVG TF-1 TF-26 TF-29 AVG
Sample Type Thick Thin Thin Thin Thin Thin Rub Thin Rub Thin Rub Thin Rub Facifity Bik | Facility BIk | Facility 8Ik Facifity
Date of Collection 1/28193 214193 218/9) 215093 a3 42193 4724093 Vi 4714193 57193 Bik
Compound PQL vy G/ Gf G/ G/ G/ Gr

uG) (mhmm) P *min) (mﬂmin) P‘ min) (my'min) P' min) (mP‘min) P‘mm) (mP'min) r‘mm) (m!l'm'm) l'.‘rmn) (mr“mm)
Naghthatene 205 { " o0 m 0.092%8 m 0152 m 0.061AP ] <=0.10) 009648 n 0.049A8 l 0.043A8 , <=0.06) w0 0ITA® | <0p3gAl l 002778 ] <=0 013
L S ]
Acenaphthylene 005 | <0035*B | <00s2*® | <001s*® | <0024 | empals I 0anA |} <003sA® | <-00n2 @038 1 <003828 | <0017'? | <0038
) e
“Acenaphihiene 008 <0015*8 | <0042*8 | <00152® | <0.0328 <=0.038 002248 " <0 01840 <=0 023 GOIMB | <oniaAB | <00d7AP | <-po3r
Fluosene 005 | -<0.035*® |l gpqaA0 1 <0035*® | <0012"® | <036 0637 || a8 || <0.028%% | <=0034 «0,03*% | <0035*® | <0037*® | <=00M
L e
Pheoanthrene . 005 2681 u-" 0 356 m 0410 I <=1.135 0463 "l <=0.496 <0.037AF | <0.0387B || (gjsAB <=0 030
sas—————] SR N —— T O —
P K e e e e e e e e e R e P
A ——  SS————G———— TR W ——— Ay R BN — ST B e i———
S et e e
xm1 || Con | o]
B I e ——
--————u— e I e e e re——r i —————
3 e e s Gl = s
Denzo(b)Nuoranthene 005 001328 | <0042%® | <0.035*® | <00)2*B <=0,016 <0358 [ <00aTA? | <goap® <=0 047
Ienzo(k)Nuoranthenc 0.08 l 00610 m 1474 “l 0917 m 0928 I <=].406 <=0 306 <0031*% | <003pr? - <=0 038
ARRERRARARRRRRRARRE W ia——
P e
Denzo(g b i)perytene 00s ‘ 0021*® m 0300 m 0.111AB m 0114® ‘ <=0 173 0.081AF " 0,148 " 00537P ]L <=0 096 007 1 003A® § ogam } <=0 042

Thitk = ACLO hot-miv withaut rubbes, thick layer PQL = Practical quantitation limit

Thin = ACH0 hot-mix without nubber, thin layer A = Masy of this compound in this sample is NOT greater than three times (3X) the average Dacility blank mass or the average field blank mass,

Thin Rub = AC10 hot-mix with rubbey, thin tayer whichever is greater (sversges will include detection limits as appropeiaic)

Facility Blk » Facility blank 3 = Air canceatratson of this compound in this sample i3 NOT premer than three times (3IX) the average facility blank xir coneentration

AVG = Aversge




TABLE 14, ORGANIC PARTICLE TRAIN T-TEST STATISTICS—ACUREX ENVIRONMENTAL ANALYSES

Thin/Thin Rubber Thin/Facility Blaak Thin Rubber/Facility Blank
Level of Level of ' Levcl of

t-Stat Significance 1-Stat Significance t-Stat Significance
Inverse of volumes -0.192 NS -0.506 NS 1015 NS
Naphthalene 1.262 NS 2.589 0.10 1.809 NS
Acenaphthylene 0.664 NS -0.506 NS -1.035 NS
Acenaphthene 1.497 NS -0.506 NS -1.841 NS
Fluorene 0410 NS -0.506 NS -1.054 NS

li Phenanthrene ) 0914 | NS L6 NS |- _1875_| — NS-..
Anthracene 0.745 NS 1.689 NS 1.066 NS
Fluoranthene - 0.536 NS 2211 0.10 2233 0.10
Pyrene -0.157 NS 2,278 0.10 2.354 0.10
Renzo(a)anthracene 0.281 NS 1.813 NS 2718 0.10
Chrysene 1.892 NS 3.890 0.02 2,931 0.05
Benzo(b)fluoranthene -1.004 NS -1.159 NS 0571 NS
Benzo(k)fluoranthene 3.285 0.05 5815 0.01 L.681 NS
Benzo(a)pyrene 2.258 0.10 3316 0.05 2.245 0.10
Indeno(1,2,3-c,d)pyrene 1.805 NS 2.790 0.05 1.13} NS
Dibenzofa,h)anthracene 1.491 NS 1741 NS 0.907 NS
Benzo(g,h,i)pcry!cn:mﬁ . 1151 NS 2.115 NS 1.925 ._,..I.‘.'f

“All tests are two-tailed difference of means with 4 degrees of freedom, compounds not listed have t statistics equal those of

the inverse of the volume

Thin/Thin Rubber = Comparison between ACI0 Thin Asphalt and AC10 Thin Asphalt with Rubber; 1 statistics greater than
zero indicate a higher concentration of the compound in the ACI0 Thin Asphalt
Thin/Facility Blank = Comparison between AC10 Thin Asphait and the Facility Blanks; t statistics greater than zero indicate a
higher concentration of the compound in the ACI0 Thin Asphalt
Thin Rubber/Facility Blank = Comparison between AC10 Thin Asphalt with Rubber and the Facility Blanks: { statistics greater
than zero indicate a higher concentration of the compound in the AC10 Thin Asphalt with Rubber

t-Stat = the student’s t statistic to test a difference of means

NS = Not statistically significant
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TABLE 15. ESTIMATED EMISSIONS FROM SIMULATED ASPHALT PAVING -

Test Test co co co, o, .| NO HO THC THC S0, 50, PAH PAH PAH PAH | PAH co,
Date Condition Avg, Estimated Avg Estimated Avg. Estimated Avg. Estimated Avg Estimated Avg Estimated Avg Avg Dilution Avg
Conc. Emission Conc. Emission Cone, Emission Cune, Emission Cone, Emission Conc, Emission Raw Current Factor Conc
(mg CO¢ (mg COV | (ppm) (mg NO/ {mg THC/ {mg S0, {pg PAH/ Voltge pA
tppm) | mimm) | (ppmy | miimin) mbminy | (ppm) | mimin) | (ppm) | mlming | (ogim’y | (mi'minp
1728191 ACID -1 -16 358 8530 03 50 6.3 s ooo a0 NOP NOP NOP NOP | 00352
2/4193 ACIO Thin [} ] 193 444 g | 04 LY NOP NOP 002 0,35 13418 163 06358 358 %] 0044318
21193 Hut Vlank 7 105 152 %387 06 %1 NDP NOP 000 436 152 ] 0.01116 0.2272 0s 00152
2/18/93 ACI0 Thin ? 103 3B 9078 [N} o9 2.9 £5.9 Rl ] 0,28 [ 21 10 L2200 0.2226 05 0.038¢
225193 ACIOQ Thin 9 137 k113 9197 0s 3t (IR 96.4 oM -4.27 908 3] 00121 0242 03 00186
4/1/9] ACI0/ 9 {41 424 {U{o3 03 55 1.4 9.1 am 0.22 915 1] 0.0122 0244 05 o043
Rubker Thin
4714793 | Hut Blank 11 3 508 12106 1.4 124 1368 o a0a .10 308 4 000407 00814 (1] 005082
420793 ACIY/ NA NA 140 3336 1] 154 12,4 104.5 000 .08 KA HNA NA NA NA 0014
Rubber Thin
31193 jhut Blank 13 i97 229 5436 10 549 155 Y 0.00 009 MA NA NA MNA NA 00229
3/24/93 ACIO/ 17 259 430 10722 19 e 9.3 1554 004 123 HA NA NA NA NA 0.045%
Rubber Thin
Avg Hut 11 17 363 1650 20 h3A 144 126} 0.00 901 179 7 0007715 NC NC 0036103
Biank
Avg ACIO 10 144 404 2616 [ 3 34 03 211 0.00 000 5056 (1] 0019677 NC NC 004016
Thin
Avg. ACI0/ i3 201 138 053 i1 I7.2 144 124.3 .02 o 52 915 1 DoI22 KC NC o011k
Rubber

NQP = Analyzer not operable
MA = Not available

NC = Statistics on these measures were judged 1o be net relevant and were not calcolated.
Note Data lrom tests in which an instrumeni was (otally aot operable has been encluded fram the table and the avennge values,
Data from days when post tests qualiy contral check s were Muled is included for COy and NO (see the Quality Control Evalustion Repon)




TABLE 16. LEAD ANALYSIS OF PM,, PARTICULATE LEAD SAMPLES

Filler | Test Conditions Daie Mass Concz::mzion Estimated Emissions
Collected mg/sampie (pg/m’) pg/Am>*min)
QF1 | Thick 12893 0.00Q7AP 0.04078 0.4940 .
QF2 | Thin 2/4/93 0.0006A0 0.045AB 0.55AB
QF3 | Facility Blank 211193 0.0005AB 0.029%8 0.36"2
QF4 | Field Blank 2/18/93 0.0003 0.000 0.00
QF5 | Thin 218/93 0.0009A% 0.05148 0.6248
QF6 | Thin 2/25/93 0.0007A8 003878 0.46AD
LQFI2=“Thin-Rub=—=— — [ amey="|" 00003*® |  oo1gA® |  022°D
QFi3 | Facility Blank 4/14/93 0.000548 0.03248 0.384B
QF14 | Thin Rub 4r7/93 0.0036 0.229 2.78
QF15 | Field Blank 4n793 0.0017 0.000 0.00
QFt6* | Facility Blank 5/1/93 0.00068 0.0354B 04348
QF17 | Thin Rub 54/93 0.00047B 0.02518 0.30%B
Average 0,0007’ 0.0436 0.5291
Thin Average 0.0007 0.0447 0.5428
Thin Rub Average 0.0014 0.0908 .10
Facility Blank Average 0.0005 0.0322 0.3902
All Blanks Average 0.0007 0.0000 0.0000
Thin Pap Std Dev NC NC 0.0683
Thin Rub Pop Std Dev NC NC 1.1877
|| Facility Blank Pop Sud Dev NC NC 0.0304

Pop Std Dev = Population standard deviation

A = Mass of this compound in this sample is NQT greater than three times (3X) the average facility biank mass or the
average ficld blank mass, whichever is greater (averages wiil include detection limits as appropriate)

B = Air concentration of this compound in this sample is NOT greater than three times (3X) the average facility biank
air concentration

NC = Statistics on these measures were judged te be not relevant and were not calculated

* Some damage visible to filier edge
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TABLE 17. MISCELLANEOUS T-TEST STATISTICS’

Thin Rubber/
Thin/Thin Rubber Thin/Facility Blank Facility Blank

Level of Level of Level of

t-Stat Significance -Stat Significance t-Stat Significance
Lead -0.664 NS 2:886 0.05 0.846 NS
Hydrocgen Sulfide 1.838 NS 0.597 NS ~2.014 NS
Organic Train Particulate (PM,q) 1615 NS 3.444 0.05 3.053 0.05
Organic XAD Train Total Paniculaie 1613 NS 3.205 0.05 2.925 0.05
Metals Train Paniculate (PM ;) 1.293 NS 3.164 0.05 2.375 0.10

" All tests are two-tailed difference of means with 4 degrees of freedom
Thin/Thin Rubber = Camparison between ACI0 Thin Asphalt and ACI0 Thin Asphalk with Rubber; t statistics greater
than zero indicate a higher concentration of the compound in the AC10 Thin Asphalt
Thin/Facility Blank = Comparison beiween ACI0 Thin Asphalt and the Facility Blanks; t statistics greater than zcro

indicate a higher concentration of the compound in the AC10 Thin Asphait

Thin Rubber/Facility Blank = Comparison between AC10 Thin Asphalt with Rubber and the Facility Blanks: t statistics
greater than zero indicate a higher concentration of the compound in the AC10 Thin Asphalt with Rubber
1-Stat = the student’s t statistic to test a difference of means

NS = Not statistically significant

TABLE 18. HYDROGEN SULFIDE MEASUREMENTS BY DRAGER TUBE

Average Estimated }

Test Time Volume Fiow Visual Observed Emissions
Test Material Date Sampled | Sampled Rate QObservation Concentration (mg/

{min} {cc) {cc/min) {ppmv H,S) (m"_"min))
ALC10 Thick 1728/93 232 2395 10.3 Np Color Change 2.09 <36.6
ACI10 Thin 2/4/93 137 1389 10.1 Na Color Change 3.60 <43.1
Hut Blank 2/11/93 167 1842 1.0 No Color Change 271 <47.6
ACI10 Thin 2/18/93 182 2031 .2 No Color Change 246 <43.2
ACI0 Thin 2/25/93 164 4182 25.5 No Color Change 1.20 <21.0
ACI10/Rubber Thin | 4/7/93 151 4530 15.0 No Color Change 1.10 <i9.4
Hut Blank 4/14/93 137 3562 26.0 No Color Change 1.40 <24.6
AC10/Rubber Thin | 4/27/93 161 4453 217 No Color Change 142 <19.7
Hut Blank 5/1/93 101 2929 29.0 No Color Change 1.7t <29.9
AC10/Rubber Thin | 5/24/93 149 4172 28.0 No Color Change 1.20 <21.0

Field Blank 5124/93 NA _NA NA No Color Change 0.00 NA

NA = Not applicable
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TABLE 19. TOTAL AND PM,q PARTICULATE MEASUREMENTS

i

=T T D R R S
. Tou!
Correcied Corvected Carvected Conecied Ambient Flow | Ambient Flow Net Net Particulate
Date Net Gain Velume Volume Flow Flow Rate mt + Rate at Weight Weight Estimated
Sampls 1D Test Conditions Collected Weight Sun;;led Sarngi:d R)m: l;n: l’M;° lfud PM P I!ud Cnin! l:ininJ E-mil.lil:l“!
(s} (f€) (m} (' 1m) {m"/min) (N"/min) {m*/min) (gt} (ug/m’} {mg/(min*n"))
ORGANIC PARTICULATE TRAIN {(FMp)
TF-4 Thick 1/28/9) 000238 610 298 17.23 3.94 0.ty .17 0.1061 e 1360 1 63
TF.§ Thin 214193 D 04967 54354 14 36 390 0.it0 1812 0 1021 95 87 J4101 41 36
TR Factilny Blunk 2119} -0 00138 371.279 1618 176 0 (05 3sM 0.10006 ~2.41 -A50 -1 01
TF-i0 Thin Liema 001497 616 44 1746 N [ ARE] 3730 I o086t 56.73 2003 4 2430
TF-ti Field Blank L) a 05310 HA NA KA NA NA )I NA NA NA NA
TF-1) Thin 2125193 0.02360 618 4) oy 427 0.121 4019 ‘E 0.113% 3479 12205 1450
TF17 Thin Rub 4193 00ine $82.242 1649 M [ ] 1580 b .01} NN 13093 13 46
TF-26 Facility Blank 4714793 000041 isaon 1580 388 0.110 3.660 & b.1036 "3 ) 25.9 011
TF-23 Thin Rub 421193 B02739 §09.407 11.28 44 014 3o : 0.1078 4.7 15958 1919
TF-29 Facifity Blank 319} 0.00138 84292 16.5% 182 0.103 3 603 Q.1ozg 236 8314 tol
TF-32 Thia Rub hIp 202 ) 000700 566726 16 0% 1710 D.t0$ kRY{ « 00998 1235 4161 529
TF-J:; Field Dlank 524191 00003) NA KA RA NA NA NA NA NA NA
Aveenge 002785 NC NC NC NC NC NC 4748 1694 5 2055
Thin Avesage 003603 NC NC NC NC NC tONC 6169 2140 26.3%
Thin Rub Avetige 001761 NC NC NC NC NC y NC 96t 10481 Iz
Facility Dlsnk Average 000014 NC NC NC NC NC } NC 00 [ 81 0.10
All Blanky Average a.00017 NE NC Ne NC NC ! NC NA NA NA
ORGANIC XAD TRAIN (TOTAL PARTICULATE) '
TF-IrXAD-3 Thick 1728493 0 00098 117 196 530 120 0o NA NA bl 1849 21
TF-8/XAD-6 Thin 24793 DOI641” 158 781 4.50 His 0013 NA NA 103.33 1649 7 4427
Thick = ACIO hot-lfli‘ without rubbet, thick Jayer NA = Not.njnilable . {contued)
Thin = ACIQ hat-nsin without rubber, thin Tayer NE = Statistics on these measures were judged to be not relevant and were aol salculated.

Thin Rub = AC10 hot-mix with rubber, thin layer

* Some damage to the filter edge may have influenced the particulate resufs.



TABLE 19. TOTAL AND PM;, PARTICULATE MEASUREMENTS (continued) -

[
Corrected Comvected Conected Coneeted Ambient Flow | Ambient Flow Net MNet Pa::::m
Daze Net Gain Volume Volume Flow Flow Ruie a1 Rate wt Weight Weight Estimated
Sample 1D Test Conditions Collecied Weight Sampled Sampled Rate Rate PM fo Head PML o Head Gain Gain Emiysians
] (g} iy () (A%m) {m/min) {1t1min) {m’fmin) {up!t0) {ugm’) | (mgAmin m’)
[ ORGANIC XAD TRAIN (TOTAL PARTICULATE) (concluded)
TF-8/XAD-8 Facitity Blank 2119 000072 {82 R61 518 118 o0 NA NA 394 $19.0 169
TF-9/XAD-9 Thin 2718193 000852 162 185 139 to2 o029 N MHA 5253 18582 22 50
TF2XAD-12 | Thin 2/25/93 Q00689 180 627 s .20 o0M NA NA s M7 164
TF-16/XAD-16 | Thin Rub 477193 000330 142.71) 418 0.96 0027 NA NA 1597 12666 15136
TF-25/XAD- Fagifity Blank 1149} 080113 140.32 in 0.97 0.01 KA NA 2238 790 2 538
s
TF-2WXAD-27 | Thia Rub 47219} 000629 135.3% 440 098 0018 NA NA 40 48 F422.6 17,34
TFIWXAD-30 | Facility Blank 51493 000057 134138 3s0 an 0.015 NA NA 428 150.0 182
% TF31/XAD-31 | Thin Rub 24 000192 131 857 3% on? 0013 NA NA M 5065 6 44
Average 0,00820 NC NC NC NC NA NA 49.82 1739.2 1L
Thin Average 0 01061 NC NC NC NC NA NA 6468 221840 22.20
Thin Rub Average 0 00450 NC NC NC NC NA NA jon 1067 6 1295
Facility Blank Average -0 00062 NC NC NC NC NA NA -47) -167.1 -2 03
Al Wlanks Average 0 00000 NC NC NC NC NA NA NA NA NA
METALS TRAIN (PA, )
f QFt Thick 1/29/93 000918 614 308 1740 1.96 0,112 17 0 1067 48 5260 6,18
QF2 Thin 2493 0 Ds481 469 048 1328 14 a.097 kN ¥ 008934 13817 4879 5 59 1%
QF3 Facidity Blank 1211193 0003412 01157 1702 N ant 16N 0 1039 51 1812 212
QF4 Field Blank 218493 000444 NA NA NA NA NA NA NA MA NA
QFs Thin 241423 0 04531 §18 042 1750 39 0111 316 0.1052 .72 278 307
Thick ® ACID hot-mnis without rubber, thick fayer NA = Noi available (comtinued}

Thin = ACI0 hot-mit without rubber, thin layer
Thia Rub = ACID hot-mix with rubbey, thin Iayer

NC = Stalisiics on these measures were judged to be not selevant end were noi cafentared
# Some damage Io the filier edge may have inllucnced the particulate resuls,
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TABLE 19. TOTAL AND PM;; PARTICULATE MEASUREMENTS (concluded)

Conecied Comecled Comretted Conected Ambient Flow ‘Ambitnl Flow Ket Nel P::;:‘\:lilse
Date Net Gain Volume Volume Flow Flow Rate a1 Rate at Weight Weight Estimated
Sample ID Test Conditions Collected Weight Sampled Sampled Rate Rate P o Head PM o Head Gain Giin Emissions
®) ) (m’) (Rm) (m/min) (n¥imin) (mmin (gt} (upm’) | (mg/minm’))
Qré Thin 2/25:93 0 D)0 656 64 1952 46 [BE 3913 0 fjon 46 16 1630 1 19.717
METALS TRAIN (PM,,} {concluded)
QF12 Thin Rub 4144 002317 303 27¢ 16 51 3 0.108 3.537 K. 01018 4007 49 1716
QF1) Facility Blank 4714193 0 00384 55734 1,78 )87 01D 656 : 01038 689 2413 193
Qrla Thin Rub 472793 a 04438 554 656 1371 )47 0.092 3.2 1 009267 20,01 8236 347
QF IS Field Blank 4721193 001281 NA NA NA NA NA ! NA NA NA NA
QFi6® Facility Blank 517193 002187 397614 1692 191 0.1 3 687 " 01044 <36 60 -12924 567 “
“ QFIT Thin Rub 3149) D 0iDs7 565 19 1602 3170 0.105 )3 ' 099970 1868 6398 800
" Average 0 DIBD NC NC NC NC NC NC 69 75 24632 988
l Thin Average [ .25 2T NC NC NC NC NC NC 1304 309t 1N
Thin Rub Average 002611 NC NC NC NC NC NC 46 2% 1631 § 1%.80
Facitity Blank Average -0 00497 NE NC NC NC NC NC -817 -288 & -1 50
All Dlanks Average -0 N04166 NC NC NC NC NC NC NA NA NA
!
Thick « ACI0 hot-mix without rubbes, thick layer NA = Nut aveilable
Thin = ACID hot-mix without rubber, thin layer NC = 5 ics on these es were judged to be not refevant and were nat calcutated

Thin Rub = ACIO hotmin with rubber, thin layer

* Somc damage io the fifter edge may have influenced the pusticulate resule



SECTION 3§

SUMMARY AND CONCLUSIONS

These tests successfully obtained measurements of a wide variety of emissions from a
simulated asphalt paving process under controlled conditions. Successful replicate tests were
c;Jnductcd both of an AC10 asphalit hot-mix material and an AC10 asphalt hot-mix material with a
rubber additive. Though concentration levels were, in most cases, near the detection limits of the
analytical methods applied, statistically significant emissions of a variety of pollﬁtant species were

observed (summaries are presented in Tables 20 and 21).

VOC analyses showed statistically significant amounts of benzene emitted from both types of
asphalt studied. None of the other 55 volatile compounds targeted for qﬁantitative analysis was
observed in statistically significant concentrations. A wide variety of volatile compounds, not
specifically targeted for quantitative analysis, was also seen in various samples although no consistent
set of compounds could be established.

Analysis of vapor phase semivolatile species showed statistically significant concentrations of
2-methyiphenol from the AC10 with rubber tests and significant emissions of diethy! phthalate from
both hot-mix materials, Observations of phthalate emissions should be treated with extreme caution
because phthalates are noterious as analytical artifacts because they are present in a very wide variety
of plastic materials. Additional doubt is cast upon the phenol and phthalate results since these

compounds were occasionally found as false positives on spiked QA samples (see Appendix C).
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TABLE 20. LIST OF COMPOUNDS WITH STATISTICALLY SIGNIFICANT RESULTS

Compounds for which AC10 without rubber emissions were significantly higher than the facility

blank emissions:
Benzene

Diethyl Phthalate
Naphthalene
Fiuoranthene

Pyrene

Chrysene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(],2,3-cd)Pyrene
Lead -

PM,; Particulate {as measured on both trains)
Total Particulate

Compounds for which AC1Q with rubber emissions were significantly higher than the facility
blank emissions:

Benzene

2-Methyl Phenol

Diethyl Phthalate

bis(2-Ethylhexyl)phthalate

Fiuoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo{a)pyrene

PMq Particulate (as measured on both trains)
Total Particulate

Compounds for which AC10 without rubber emissions were significantly higher than AC10 with
rubber emissions:

Benzo(k)fluoranthene

Benzo(a)pyrerie

Compounds for which AC10 with rubber emissions were significantly higher than AC10 without
rubber emissions:

Benzene

m,p-Xylene

2-Methyl Phenol
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TABLE 21. SUMMARY OF LEVELS OF SIGNIFICANCE AND ESTIMATED EMISSION VALUES

AC 10 Without Rubber vs.
Facility Blank

ACI10 With Rubber vs.
Facility Blank .

Compound Sgniteance” | Emigins | Siniteanee” | Emissions
' pg/(m’* min) pg/(m*min)
Benzene 0.002 =57 0.002 <m0
2-Methyl Phenol NS <=2 0.0 =13.7
Diethyi Phthalaie 0.i0 T<=32.7 0.10 <=34.37
bis(2-ethylhexyl)phthalate NS <=5.1 0.10 <=$.3
Naphthalene 0.10 <=(.103 NS <=0.063
Fluoranthene 0.10 <=1.648 0.10 <=[.178
Pyrene . 0.10 <=1.469 0.10 <=1.612
Benzo(a)anthracene NS <=(.786 0.10 <=(3.653
Chrysene 0.02 <=4,420 0.05 <=},957
Benzo(k)luoranthene 0.01 <=1,106 NS <=0.306
Benzo(a)pyrene 0.05 <=().660 0.10 <=().204
Indeno(1,2,3-¢c,d)pyrene 0.05 <=0, 14} NS <=0,065
Lead 0.05 <=(),542 N3 <=1.10
PM,, Parnticulate (organic train) 0.05 26,850 0.05 12,710
Total Particulate (organic XAD-2 train) 0.05 27,700 0.05 12,950
FM,, Particufate (metals train) 0.05 37,710 0.10 19,810

NS= Mot sttistically significant at >90% confidence level.

* = Level of significance is defined as the probability of making a type | error (i.e.. of falsely rejecting the tested
hypothesis, in this case the tesied hypothesis is that the means are equal)

None of the other semivolatile species targeted showed statistically significant emissions in the

vapor-phase analyses.

Analysis of particulate-phase semivolatile species by full scan mass spectrometry showed

statistically significant concentrations of bis(2-ethylhexyl)phthalate. To reiterate, observations of

phthalate emissions should be treated with extreme caution because phthalates are notorious as




analytical artifacts and are present in a very wide variety of plastic materials. None of the other
semivolatile species targeted showed statistically significant emissions in the PM analyses.

Because some PAH species were observed at concentrations near the detection limit in the full
scan mass spectrometry ana‘!yses and analytical interferences from hydrocarbon coeluters were
suspected, an additional analysis of semivolatile particulate-phase samples was conducted by a more
sensitive sclecte;i ion monitoring method. This analysis targeted 16 PAH species of primary interest to
th'e project and revealed statistically significant emissions of seven of the 16 species when the ACI10
- _thin-without rubber tests were compared to the facility blank tests. The emissions of five of 16 PAH
species were significantly higher in the ACI10 thin with rubber tests than in the facility blank tests.
The emissions of two species were significantly higher in the tests without the rubber additive than in
the tests with the additive.

No statistically significant emissions of hydrogen sulfide were found in these tests. A very
low level of lead may have been emitted in the ACI0 thin without rubber tests. Statistically,
significant emissions of both total particulates and PM,, were found from both types of asphalt hot-
mix material tested.

The estimated emission values measured in this work could be combined with appropriate fate
and transport data to model the exposure of populations (either occupational or general) to pollutants
generated in the asphalt paving process. To facilitate such a modeling effort, the emissions results
have been presented as a function of asphalt surface area so that emissions from the paving of an area
of road could be estimated based on the road length and width. Modelers should, however, recall the
limitations of this pilot-scale study, especially those discussed in Section 3.1. The facility air
concentrations reported in this work should not be used directly to evaluate risk to exposed
populations because exposure scenarios will vary widely.

Although some statistically significant differences were found between the emissions from the

asphalt materials tested with and without rubber, these differences were not, in general, dramatic. In
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addition, although the emissions for some pollutants, such as benzene, were significantiy higher in the
rubber containing asphalt, the emissions of other pollutants, such as benzo(k)fluoranthene, were higher
in the non-rubber containing asphalt. Therefore, the data gathered in these experiments indicate that
the addition of rubber to asphalt hot-mixes does not have a dramatic impact on the air emissians
generated in the paving process.

As we discussed in section 3.1, the results presented in this report were obtained from
measurements of emigsions from a static layer of asphalt maintained at a constant temperature. We
believe that experiments in which asphalt is disturbed, as it is in the road building process, would
result in the measurement of higher levels of emissions. The statistically significant emissions of
carcinogens, such as benzene, measured in this work are a cause for concern and merit a careful risk
assessment to determine if personnel exposed to air emissions during road construction or asphalt

manufacturing processes are at risk.
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APPENDIX A

QUALITY CONTROL EVALUATION REPORT

This task was conducted under the guidance of an EPA-approved QA Test Plan (AEERL
Category 1) and a Facility Manual for the test facility. This plan was used 1o establish data quality
objectives suitable for this Smdy.' The quality control measures employed during this study were used
to ensure that the data coliected would be suitable to measure air emissions resulting from a sinmwlated
paving process.

Table A-1 presents the data quality indicator (DQI) summaries for accuracy, precision, and
completeness achieved during testing along with the planned DQI goals for cach respective
measurement or analysis performed. In general, the intended DQI goals were achieved. In several
instances, however, targeted DQI goais were not achicved or could not be measured from the available
data,

The accuracy of volatile organic measurements made for this project was intensively investigated
by preparing five quality control evaluation samples. These samples were prepared were as dilutions
of a gas nmixture produced and certified by Scott Specialty Gases. These samples contained five of the
targeted velatile organics measured in this project and a sixth non-targeted species.  The dilutions
were prepared by the Acurex Environmental Task Lead and submitied blind 1o the volatiles analyst.
Because the gas stock was purchased before the project began and because of limitations in the
dilution preparation cquipment, we were not able 1o prepare evaluation samples at as fow a

concentralion as was seen in the field samples, However, over the range cvaluated, there docs not
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appear lo be a strong relationship between bias and concemiration. The results of analyses of these
samples are reported in Table A-2. Nineteen of the 25 measurements came within the acceptable
range of =35 percent set in the QA Test Plan, In general, the analytical concemrations observed were
lower than the target conccnlratéon;. The substantial variation abserved in the bias percenages for

many of the samples would suggest that the inaccuracies pbserved do not stem from difficulties in the

preparation of the dilutions.

Table A-3 prcscnfs data on the recoverics of surrogates spiked into the volatiles samples beforc
analysis. These recoveries are generally-excellent-regardless of sample type (AC10, AC10 with
rubber, or facility blank).

The volatiles analyses were aiso subject to a QA audit. The auditor's report questions about
procedure were fully addressed in an Acurex Environmcnm.l response.

The EPAJAEERL QA Officer prepared blind semivolatiles performance evaluation samples which
were submilted 1o the contracled laboratory. The results of this evaluation are contained in data 1ables
in Appendix C and in Table A-4. The results of this evaluvation were generally good except for lQw-
boiling semivolatile compounds spiked onto Teflon-impregnated filters. These low-boiling compounds
are known to be distributed almost entirely to the particulate phase.'® In addition, gravimetric
mclhods-requiring filter desiccation were used (o defermine particulate loadings on these samples (see
Section 2). Thus, the assessment of recoveries from filters of low-boiling semivotatiles could be
viewed as irrelevant.

Tables A-5 and A-6 present data on the recoveries of surrogates spiked into the vapor phase and
paniculate-bound semivolatile samples. All of these recoveries meel the compound-specific recovery
criteria set by Method 8270 (listed in the first column of Tables A-5 and A-6). A few of the recovery
values do not meet the general criteria of 50-150 percent recovery discussed in the QA Test Plan but

do, however, meet Mcthod §270 performance criteria.



Tables A-7 and A-4 present a comparison between results oblained using the (Mcthod §270) full-
scan mass spectrometry method used by the contracted [aboratory and the results obtained using the
selected ion monitoring method used by Acurex Environmental personnel working in an EPA facility.
Table A-7 makes this ‘comparison for the actual field samples for 16 PAH species in 12 samples. The
results obtained for the four lowest boiling PAH species (from naphthalene to fluorene) are all non-
detects in the contracied analyses. The results for these species obtained by Acurex Environmental
were non-<detects or results well below the detection limit of the contracted analyses.  The medium
boiIing‘PAH species (phenanthrene o pyrene) show some agreement in trends, especially for those
samples obtained after February 18, 1993. Note also with the series of samples (TF-4, TF-5, TF-10,
and TF-13) that although the trends in total particulate per sample (Table 14) are closely paralleled by
the results of the selected ion mo;ﬁtoring analyses, they are poorly paralleled by the resuits of the full-
scan analyses. 1t should be noted also that these samples werc submitted to the contracted laboratory
in four batches. Senior personnel of the contracted laboratory were made aware of the Acurex
Environmental Task Lead's concerns about the chromalographic resolution and accuracy of the first set
of these analyses soon after the results of this first set of analyses were reported. Contracted
laboratory personnel were also aware that after the analysts of this first set of samples, sample extracts
were being returned for further analysis by Acurex Environmental personnel. It is possible that this
led to more vigilance in the analysis of later samples. Agreement for the jater eluting PAH specics
[benzo(a)anthracene (o t-)enzo(g.h,i)pcryicnc} is relatively poor. This may be atributable to
interference with the full-scan mass spectrometry analyses and the fact that many of the analyies were
apparently at concentrations below the detection limit of the full-scan analyses.

The author of this report docs not intend to imply that the contracted laboratory did not perform

up to the expectations of the method. Rather, it should be kept in mind that there are advantages and

disadvantages in the usc of standardized methods. Method 8270 without modification or the use of
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cleanup chromatography is probably not well suited for detecting targeted species obscured by high

concentrations of coeluting compounds.

Table A-4 compares the PAH full scan and SIM results for spiked performance evaluation
samples. In general, these results are quite similar.

DQIs for the continuous emission monilors (éEMs) are discussed in Tables A-8 and A-1. In
general, the O,, CO,. and SO, anaiyzers functioned quite well. The CO and THC analyzers
functioned quite well in accuracy tests but did not generally meet the strict linearity test discussed in

Table_A:8. The degree of deviation from linearity is discussed in‘the footAdics in Table A-8 and, in
dlmost all cases, was jess then 5 percent of instrument full scale, though frequently above the stated
criteria of 2 percent of instrument full scale. The performance of the NO analyzer was rather poor,
especially in later tests. Howevcr; 'whcn the analyzer was functional, no indication of NO emission
could be detected. Thus, the poor pcrforman;:e of the NO analyzer had a minimal impact on project
goals,

The EPA/AEERL QA Officer prepared blind performance evaluation samples which were
submitted (o the contracted {abaratory used for lead analyses. The resuits of these analyses are
discussed in Appendix C and Table A-]. Reported concentrations were fairly precise but not very
accurate (values reported were approximately 50 percent of spiked concentrations). This result could
be attributable 1o an actual analytical inaccuracy or an artifact of the spiking method. This inaccuracy
is of some concern. However, nearly all of the lead results were in excess of the analytical detection
limit, so that this poor recovery did not cause unjustified non-detects. In addition, the average lead
estimated emissions were relatively low and were quite similar for the ACI0 without rubber, ACI0
with rubber, and facility blank tesis (Table 16), although the ACI0 without rubber value did achieve

statistical significance.
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The accuracy goal of £25 percent for thevﬂow rates of the PM , was achieved in ait cases (see
Tables A-1 and 19). The observed variations in flow ratc should not have a dramatic impact on data
quality (see the discussion of cutpoint and flow rate in Section 4.13).

Facili'ty. field, and/or laboratory blanks were collected routinely for all of the measurcments
performed during this study. The results of these blank analyses are described in the respective data
ﬁrcscnta:ion sections of this report. The test data have not been comrected for blank vaiues. Data
have, however, been footnoted in instances where analyte leveis in blank samples were sufficient 1o
cause concern about the validity of the values reported. Where feasible, blank levels have been
presented alang with the aciual test data.

Controt of asphalt heating (emperatures was vital for the success of this siudy, although no
specific DQI goals were sel for th’i.;. parameter. This control was adequately achieved, although not in
as narrow a temperature band as initially hoped (See Sections 3.5 and 4.2),

In summary, the QA project objectives sel forth have been adequately met in most cases, and the

data coliected from this study are sufficient to meet project objectives.
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TABLE A-1. DATA QUALITY OBJECTIVES FOR CRITICAL MEASUR‘I!EMENTS

Qljective Objective Obyectise Dbjeciis e Athicved Achicved Achicred Achicved

Measurgment Accunicy Precivion Hegovery Completenetn . Accurscy ¢ Precision Recovery Completenc 1t

(% Niw} 'ARSDY) (%) % Via) (TRSD) {1y (%)
o, 15 10 NA 0 1.5 :¥ 09 NA o
co, ' T 10 NA 10 W 391 Na %
co H 10 NA 0 LR W 104 NA g
hille 13 1D HA bl 318 ] 1% NA V4]
his) 13 1] NA b (R R7:) ]' 1.4} NA 40
s0, n H KA w 381 1t NA 1w
Valatile Orpanic Analyiis i 25 N il sor? . - XM sor? 100
Semivolauic and Farticuhaic Hound Orpanie Analysin )5 13 30150 10 soT jl. NM sor? 1on
1fydrogen Suifide 30 su Na ] KM ‘ NM NAL 157]
Uliemate Anatysi ] 3 NA 0 NM ' * KM NM o
tead 2 3 Na v s01* , sort KA 7
Flow Kot « PM g Sampling J i1 15 NA L2 03 . 52 NA 100

NA = Notapplicable

NM = Nouincysured

SOT = Sce¢ other 1able

1 - Ascrape of 1w phun gavwcs
Y- Sce Table A-2

Y - Sce Table -}

4 - Sec Table A2

3 - Sex Tabler A-Jand A G

6 - Sex Tables in Appendin O




TABLE A2, ASPHALT PROJECT VOLATILES QUALITY CONTROL CHECKS

! Compound: { Benzence Toluene | Chiorobenzene | m-Dichlorobensene | 0-Xyleae
Moleeutar Weight (daltons) 7808 92.14 11256 147.00 106.17
Full Strength Manufacturers 1.05 1.03 1.06 0.5849 L6
Concentration (ppmv)

Full Steength Manufacturers " 3661 4237 5327 5572 | 5498
Concentration (npfl)
Sampic TB-29
Ditution Factor 0.1t 0.3111 0.3111 0.3114 03111
Target Concenirntion (ne/L) 1139 1318 1657 1733 171
Reported Concentration (ngfl) 762 [PRE 1N 1268 1236
<% Dias 2330 -28.08 -28.97 -20.85 22794
Sample TB-54 .
.Dilution Factor 0.1790 0.1790 0.1790 0.1790 0.1790
Target Concentration (ng/L) ~ 655 758 953 997 984
Reporied Concentration {ng/L) 1067 1095.5 1042 698.5 1217
a Bins 62.82 44,37 92.30 -29.95 23.07
Sample TB-55
Dilution Facior 0.0382 0.03582 0.0382 0.0352 0.0382
Target Conceniration (ng/L) 140 162 04 213 210
Reported Concentration (np/L) 160 (2 189 168.5 W45
% Bins 14,30 742 7.19 -20.90 271
Sampie TB-56
~ Dilution Factor 0.0309 0.0309 0.0309 0.0309 0.0309
Target Concentration (ng/L) 113 131 | 64 172 170
Reponed Coneentration {ng/L) 100 103 120 95 110
% Bias 1130 -21.38 -26.97 A H 3510
Sample TB-57
Dilution Factar Q0150 0.0150 0.0150 0.0150 0.0150
Target Concentration (ng/L) 55 43 S0 S3 82
Reporied Concenteation (ng/L) 44 47 56 46 52
% Bins -19.99 -26.67 -10.42 4545 -36.70

NA = Not a 1argeted analyte

A-T
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TABLE A-3a. VOLATILE ORGANIC COMPQUND ACI0 THIN AND THICK SURRGGATE RECOVERIES

Thin = ACID Aoty withous rubbes, thin liser

Thin Hob 2 ACIU hot-nux wah cubber, ihin tyyer

Fcld J0 » Foeld blant

T0-t0 TO-t1 TO-32 T0.20 « TD-X8 TH-1 TO-3§ TU-16 TH-7 TO.-f TuU-8 ’ To- TB-1) Ti-22 TU-28 T8
Thin Thin Thin Thin Thin Thin Thin Thin Thin “Thict Thiet, Thick AJ U Fd bk 1d ik d Bk
[T 01uIm) (21 ovitM) ovigm) ovism) or13m) owsAl) 0%24M) oLsN) 012893 012L9) 0LA59) 12741 03] (0S8 Vo3 014m}
Sumvogste % L ! % % % % L3 % % % 2 % % % V] “*
bromochlvrainethane 13u 12 119 0 0 123 10t ”n - HilJ 1a w ‘ i) 116 [ H 10
d5-1.2-dchklprocthane 13 147 [{£3] ko 23 93 103 mw n: L 2% o [ 844 ” (3]] 1ol
Jsseluene 17 L] L] 23 % L¥] 113 9 3} o o « £ 2 12 €7
1 bramuNuusobenrene L1 LY 2% 10 b1 LM 101 » 108 1% 9y ! 91 23 9 L 8
\ .
TABLE A-3b. YOLATILE ORGANIC COMPOUND ACI0 WITH RUBBER SURROCATE RECOVERIES
i
TD-34 Ti-)6 T3 Ti-d} TH.42 .3 To.80 TU.51 Tﬂ;!l T0.3? TOD-a6x TB-5)
Thin Ryb Thia Ryb Thin Hub Then Rub Thin Rubd Thin Rub Thin Rub Thin Rud TM.’ Rub Ficld 01k Field LIk Ficld Lk
01T~ A3 00198 1) [ a3l ] 011M) 03nag) un4m) 03214) oaAs) 03211} Usr2aM}y
Sunogae % % % % “® % % % % b3 % A
bromaochloromethane .37 8491 8148 22438 t11.48 L NS 103,52 11.13 152} 11964 108 19
d5-1. 2 dichlococthane 92693 %%.0) n.e 84 9i.13 9155 NS 2099 93.54 9144 P59 98 42
JB-toluene 13 7192 1t e8] 0 5t 108.42 [1IA%3 ] NS 9463 K0 22 9813 131 21 6}
L.brwnofluorobe neone How 1138 LM 74,9} 5.3t n NS AR M 25.79 11).52 1im Y7511
TABLE A-Jc. VOLATILE ORGANIC COMPOUND FACILITY BLANK SURROGATE RECOVERIES
TO9 TS .16 Th.39 Tit38 TB-20 Tuax TH-aLb TB-17
Caciting 1% Faituy 1L Fagibuy L Facitiy Wit Fasitity L Facrtiy HIK Fagiby By Pagdhuy i Facehny
o) [GIEDT] O DIUSA) vuIsA) [ANET) (Y0703 wsaA) 128
Surragasc % ‘4 23 % % & 92 | LY 0343
2
brurao hlurosseshane id 117 (A1 w T4 11 i 1y 1FE
d3:1.2-dichlorocthane 1) 104 HIM 1] b1 2% L3} 93 %
dBoraluene 9! 13 83 10} 103 I 103 " 0
4 Urainatiugrole micac £ 3 » 9) % 1] 0 96 s

Facituy = Facility blant
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TABLE A-4, COMPARISON OF SPIKED VALUES, FULL SCAN DATA AND SELECTED 10N RMONITORING DATA FOR PARTICULATE-HOUND SEMIVOLATILES

IS = Foll scan cesulin

Six = Sclecird fon monionng resul

N s Nouapglicsble

Sample Name TF.20 TE.20 Tr-20 TF.20 T#E.20 TF3 LIRY3! T;’-II TF.21 - TF-U TF.22 TF.2} Tr-22 . T3 ]
Sample Type Speked SiM 5 Si Fs Spited SIM ks S1M- FS Spiledt Sim rs SiM F§
Method of Anslisis Amount A mdumt Amiount Retorery Recavery Ampusnt Amount Anrouni Recovery Recovery Amount Adraasm Asrount Recoveey Recovery
Analytes ipg) tug) ing) ("4} (1) tng) Ipg) (T3] {1) (k) 114 [§73] {73 () %)
Naphthalenc 150 'R R] 0 Ot 00 L+ oar 0 NA NA “w UlUG ) [+]] oo
Acenaphihylene 10 i 14 04 0.$ u ol v NA NA 120 0 0 [/} 0u
Accnaphthene [31] 09s 1.3 01 10 1] ND [1] KA NA [2s] [<RE] a 04 00
Mvotene Jo 31 10 19.4 26.) ] oni 0 KA NA 1 {1} 2] 113 191
f'heaanthsene 33 1017 13 (AR} 887 o o0 ] NA: NaA 6 38 12 30 wo
Anthricene 13 2.4} 3] 6).5 16 a ow? a ’ KA NA 8 119 19 48] 630
Pluuranthene Jo 412 i 80.4 103) 0 0o0s 0 MA Na i? [ {2 10 (32X L1 D]
Fyuene 13 191 i3] Ma $Mo 4] a0l 4] NA hs ] 397 i3 w? ’ 28]
Densofajanthracenc 15 1o 17 nNe 133 [H 0.1 0 WA NA [] L 'S 3 g2 3.} "
Chrywne 15 12,46 11 ni 1433 o uo) 0 NA NA [ 39 51 L3u 867
BenzotbjNvonanthene p2i r byl 167 267 Q gn 1] NA KA 12 132 L K (AR mo
Uenaek Myoranthene 1) 176 16 11 1067 0 uos 0 KA NA [3 bR 11 (273 ) 0o
Benralsjpyient [}] (XA 13 1.6 o 4] aul i} NA MA 6 35 1.2 322 o
Indenc{ 1.2 3-cdipyrene 13 1216 i LIN] 1.3 0 006 1} NA Na & )% 27 i) E331)
13n ek & Blanths sy g o i pERY! o 9. aw? ] o.M 3 NaA [XEY 11 186 2] 33 31
Henecdg Midpenlene 10 TRY 1 LI ) 0 o 0 NA NA 1 10 67 s 158
{continued )
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TABLE A<, COMPARISON OF SPIKED VALUES, FULL SCAN DATA AND SELECTED ION MONITORING DATA FOR PARTICULATE-BOUND SEMIVOLATILES (concluded)

Sample Name

T

TF.1

(B3]

TR}

TF-2) TE-N TF.24 T TF.23 TF-2¢

Sample Type Spited L] rs SIn s Spiley SiM FS Sin Fs

Meshod of Analysi Amount Amguat Amuunt Recovery Recovery Amount Amount Amount Reconery Recavery
Analytes fug) tug} tug) (%) %) fyg? teg) tug} (%) )

Naphihalene &0 o o a2 ou 130 U:,l!! 0 0.t 40
Acenaphihylen (311 L] [ on 1.0 plad] li, M L7 L] uh
Accmaphthene [7¢] 0.1 LI (8 (3] 130 1.2 13 os 12
Nuoiene 13 1 }& pRA 300 Jo 628 34 p ] 0
fhenintrent & 141 12 135 167 13 I(IJJ'J 1o 498 61
Amhricene o R 5 41) (13 ll.\ 9.8) o R 87
v anthene 12 913 i? T wo 3o 254 Jiy [ 1] 101)
frytene 4 17 an nmI 1133 13 11,28 (1R 19 1200
Bentofa)anthiacene [ 148 63 143 .0 13 lL:!l e e nye
Chrysene [} .78 (3] %) 10%.3 13 ll;’ § 8] 351 1200
Benrofbiflvaranihens 117 025 3] Ass $1.7 b 1i] Jolﬁ5 no 102 10} 3
Denrofd JNuaranthene 1 L79 ¥ 198 116.7 13 1119 70 94 1))
Oenzols)pyrene & 443 35 140 n.1: [} 1’nn t;,u 51? 1o
fndeno(1.2.) ¢ dipyrenc 14 143 16 13 wo 15 ID.:I" 11¢ (4. &) EOQ
Dibensctahlanthiacenc " 2.98 1 82 1.3 30 )] 1“1 Y%eu 1.5 LI]
BDenewdp hidperylene 17 [ 2] ts T ws 1] PR} 30 (A 31] £))

IS = Full sean resulis

SIM = Sclecred ion monioning resulu

NA = Not applicable
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TADBLE A-5. ORGANIC XAD-2 TRAIN SEMI-VOLATILE SURROGATE RECOVERIES

XAD) XAD-6 XADY XAD-12 NAD-40 XAD.1§ NAD-21 XAD-Jt "} XAD-ID XAD-4 “ Xap g XAD-18 XAD YO l
Thick Thin Thin Thin Field BIL Thia Rub Thin Rub Thir Hub Thin Rub Field DIk Facihuy Bk | Pacebuy Dik } Facitiy UL
Meihed 1728793 i) Yidmy M1l 1508 1/3) 42109 Hn) 19 121M9) i) . 4HA) 3117%)
Surtogiies Fanug % % % % % % % % ] % 1 T %
Y4 Tvurophenol 15121 65 {0 {0 4] Jo 7 41 b U] 39 45 50 30 19 o
Fhenotd3 1) 35 20 80 3 50 87 4} bt 4 36 f 93 41 55
Nivobenazre-dy 2310 [} L.{1] [23] 3 M $5 33 18 11 n I 4] 27 I
Yl lvorobiphenyt | Ju-lis 1 5$ 47 45 17 7 45 3 14 U 10 1) 1]
1.1 6 Tnbromophenot 19122 15 | 3] 1% 4 19 1) (A 6} (13 43 319 ) 15
L_Tuphtnyl iR 84t Jo b1 3o 6} 5 “ 73 79 1w 73 3 33 ki 3
TABLE A-6. ORGANIC PARTICULATE TRAIN SEMI-VOLATILE SURROGATE RECOVERIES
TH#d T3 TEIO TN TF.1) TF-11 TF.28 T2 Tr-28 Dup TF: 3] T3 TF26 .20
Thick Thin Thin Field Ui Thia Thin Rubd Thin Hud Thin Rud Thia Rud Feeld Hik Facituy B | Fatabny UL | Tataloy R
Methend 1178M) win)l Vi) v virn) 47113 41103 324M) 47211} 324073 vtin) 1714£2) 3171
Sunogares Limits ‘h Y % a V3 % T DY % U1 71 @ ©
I-MNowgphenol 3% 103 &5 17} 13 3 51 14 54 P iH 61 1a 51 5y
Fhenol-d$ IR ES L3 10 13 1] pli] 11} ] 49 i 11/ L] H W
Nivobentene-d$ 2120 [ 3] (4] 73] 0 33 $1 4] i3 4] 49 [3] 1) 17
1. Muorubipheny ) Jo-118 T0 63 59 (3] 13 1] L] 59 58 (2] [74] 53 74}
2.1 4. Trbdromephenol 19.122 75 10 (4] [21] 7 17 0 65 1) 19 53 36 ot
Terphenyt d14 TREE W w 63 ™ u n 73 0 T n 1) | W %) n

Thick = ACIU hot:mia = nhow rubber, thick layer
Thin s ACIU howmnin withour rublce, thin Dayer
Thin Rub » ACID hot-iniv wirh rubber, thin layer
Field DN w Field dlank

Facihity (MY = Papitiny bleal
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TABLE A-7. COMPARISON OF FULL SCAN AND SELECTED ION MONITORING ANALYSES Olf’ PARTICULATE PHASE SAMPLES

Sample Name TF4 | IF3 TF.$ TF.$ TF.10 Trae TF-3 Ty 1§13 LSS
Sample Type Sin Is Thict Thigk Thia Thin Thin Thin Field DIv Fueld U Thin Thia
Metht of Analysis QgL QL SiM rs Sisi rs SIs K3 . SiM S Sism I3
Ambyic g} tug} g} tigd (™) (e e wer | (ng) tvg} 3] frg)
Naphthalene 005 [ 02 0N - 0.22 . ‘f o - a.l -
Accnaphihyleng ool 1 - - . - - . ,I," .
Accniphihene Q0% H . . - “ “ - A—Y
fluorene ouy i - QoS . .- " - -
Fheasntheene ous 1 oan - 1593 N 01 - . v 063 11
Anihiacene uns i om . 036 - ol , ]' - an .
Puoranthene uos i 098 3 .~ [R]] . " B . 1.J2 13
Pyrene T I 06s 136 .- 1LY - i - - LU I
Hensu{adanthracene 103 t 097 o 1.7 - = . i‘ . ) 8.2
Chrysene vos I ons - 1.9 iwm - ‘ - 135
Beneo{b)Nuoranthene ous 1 - - - o o . - ts
Beniof)l JNuorantheng 0Us t am . . - 1.} .- - - (1
Oenzo(a}pyrenc oy { 008 Q.73 . bAd ks , 030 1)

Llndrno(!.?.] c dipyrene Do i i 23 0,28 - 032 o - . v

i Dideneo{s hlanthracene nos t oot i an o 0l .- . 017

l Deneo{ghiiperylence [114}] ) oul . 0.3 [IX].1 . - 0Ix »

(continued}

'S a Full scan resulin

SIM = Selcticd 1on munigoang sciufis

Thick = ACIU hot-mis without rubber, thick Tayer
Thin & ACIU hotrmiit without subibee, thin bayee
Thin Rub © ACIU hot-tmy with cultr, thin fayer

Tocld HIL = Freld bland
Fobty BIL « Fagilay blael

- & Not detected it the FUL
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TABLE A-7. COMPARISON OF FULL SCAN AND SELECTED {ON MONITORING ANALYSES OF PARTICULATE PHASE SAMPLES (concluded)

Saumnple Narne TR1? a1 TF.1% TR TF-32 TI-)2 TF-33 TF.)) TR2 TR} TF26 TF TF-29 T2
Swaple Tyre Sivt Fs Thin Rub { Thin Rub Thia Buls | Thin Hub Thin Rub | Thin Rub Uield iy Field Uit Feley Bik Fehiy Uik Fetey bR Fehy Wik Feliy Bk § Fchy ik
Method of Anaiysiy QL QL S 15 Sint I-5 5 15 S1M ¥3 $iM s 5tMm s L1334 £s
Analyicy fopd fug} [{73 tug) {rg} (73] (T4 [{4) tug) eg) {74 fug) teg) tug) tug? (ug)
Naphthalene 005 | ot - oo? . oo - o0 . - - - - [111}] -
Acenaphihylone Qos { aus - $4a) .- - " .- - - - » - a .
Acenaphthenc oS H om s [T\ . - . - . - - . . .-
Flupsene 0us t - - ont - . - - N - - - - . -
Phenanthecne 093 ¥ 046} 1.4 1.34 2 OH . Q01 . e - - - .. our an
Anthyarene 00 1 on on . am - " . - . . - ol

Muoranthene 0os 1 1.76 3l b4 M 43 (B 1] v [$203] . oS [ o - {1134 .-
Fyrene 0os i 145 4.9 3.3 1 03 . o o VoI - owm o 004 -
Denze{2isnthracene Dos 1 L4 57 1,43 - (%]} - - “ . . “ - .
Chiytenc 003 1 382 - 41 - 082 . as - - - . - obur .
Denic{bifivoranthene uos I .- " 1.4 - ~ P “ s . .o .- BouyT e
Henredk uorambrng 00 § ot - - . 0% i .. " - - - - [71+}3
Hemrcfajpyecns vol 1 [tB} £.4 0t o 111 . - - o o . - vus -
tndenol1.2.3-cdipytence Q03 { ous - (BB ] - oo . (131} o~ - . . - aws

thiensofk hrathiacans g4l H aus e LR o~ i . 133 - - ‘- . o 13034 "
Benro(g b ilperylenc ous 1 o.12 . v - pu? - 0.0 - . - vw

TS = Full scam resuhis

$IA = Sclected ion moniioring results

Theel » ACIU bot 1nir without rubber, thick hiver
1hin = ACID hot i without rublers, thin layer
Thin Kulb = ACTD hot-nur wath rubbes, thin tayer
el Bk = Dicld blank

fehiy BIL = Facidny dland

« & Not derecred 0 the FQL




TABLE A-8. CONTINUQUS EMISSION MONITOR CALIBRATIONS

Tew Quate Tex Conditions 0. <o X0 ™me co, $Q,

12803 ACH e rat ras rr e i

1) AC10 Thin e ga” re N.0. r rn

¥im Hut Blank rr ra r xo. re o

V1893 ACIO Thin e rn* ra! - . s ra

225033 ACIO Thin rr i FAsto rat! o ra

) ACIIHubber Thin rr rett et ra A e

143 Hut Dlank L rr rat rot rv rw

ir1m)y ACIVRubbey Thin e FNOM ) et rartt ra P

M Hut Dlank FetY Y. rmi et ra* "

- v smmy=a— | T ACIORubber Thin TRl rr A rmd e - :—n |

[ YT
¥  w Fai}

N.Q. » Incoument noy operable

Formuar:
felare eavalier tess

Crieria:
Delare test. 1% of insyument {ull scale on midrange pas (lacarity check)

Afier ws, 15% of acival concentration value {QC cheel)

Kzv to Footnowt:
Ar— T &

i. Before st instrument read 2.3% of full scsic fow om one of midiange gaser and 160, low on ocher gas,

L Gefore tea, instument rcad 1.2% of full wale on midrange at.

1. Defore 1ead, imvunnment read 5,3% of full scale fow on onc midrange gan amd .37 low o the other,

4, Defare 1ewt, instrument sead 2,4% of full scalc low on one midrange pas and low of full scale low on the oaher.

3. Before teat, insuuncnt read 1.2% of {ull seale low on boih nudrange pases,

6. Dclose wesi. inutrument read 1.2% of full acale low on anc mudiange fas and §.4% of full scale fow on the oler,

1. Uefore ey, invrument 1ad X 4% of foll scale low on midrange gat,

-3 Using mew instrunicas for this tar. Defore tear, instrument eead 1.J% of full wal high on ong midrange £33 0.7% of {ull wale high oo the other,

9. Alicr ten, insuruement read 16 3% of actust value high for anc midrange pas, 14.3% Mgh for the esher madeange, amt 14,175 high fot the upper aange gas,
1. Invtrumens was s=iiched 1o 3 namower operaung range prigr 1 calibrason, Delore Mot inarmeat wad 3% of ol walc biph on avideange pas, (ollowing fxsr,

inttryment 7ead 28% Mpher than actual concentration for the same gar.

t1, Uting different inwrument far this test, Before o3, instrument read 3% of Tull «sle high far anc mdrange gas and 1 3% Mech for the other,

£, On prcecst hincanty check, oo midrange span pas read ) 8% of {ull wale iow, whde the other midrange gat frad Q6% of (ull acalc low

i} On peceien Bincardty eheck, midrange £31 2cad $% of full seale nph, During pav-ses QC cheek, midrange pas tead $6% of actval concenuation bigh, aml wpper range
£33 read 19% of acwal concenuauon high,

14, Belore fest, instrument 1ead 10% of (ull scale high on nvdranpe pat.  Afiee west, insumeas read 1% af actusl contentation ralue high for midrange v and )%
of cwal concenuation high for wpper range gas.

15 Defoee tcu, inatrument read % of full scale Jow an ong midrange gas and 0.7°1 lo= on other midrange pav.

16, Instrument becamg ingperabie during test

£7. Refore 1eu, instrunwent s2ad 1% of full scafe hiph on nudranpe g3v, Failowing tu, intrument rrad 15% of aciual conceniauen hph on nudtange gas and V% of
tual concenuation high for upper range gau

18, Defore tevr, invrunent read 3.3% of full scate high on midnnage gas,

19, Oelore vest, invrunem rrad 2L.5% of full wale high on one mudrange pas, 1,6'% hiph on 3 second. and esacdy equat to the concontration of 3 thnd ga,
20, Belore 1cu, nsurunsent rcad 2% of [ull scate Bigh on pee midrange pas und O 4% hiph on the other,
M. Belore tent, invirunent resd 9% of full walc high o midrange gav Afice sest, invirunient read [46% of acival concenitation hegh for mudtange pav and 3% of avyyat

foncenyation high for upper range pas,
22 Before s, inturunment read )% of full seale high on ong emdrange gar and 5.1% hgh on gtber midrange $ay

pA N Before ey, inmtrunent read 2 8% of full scale high en ane midiange a3 and 2.4% high on the other,

M, Nefore teat, invrument read 5% high on mideange gas, Afser 1, intrenem read Tk of aerual rongentraton hipgh on nidrange pac and W% of «iuval concentation
high on upper ranpe pas.

25, Defore wesr, ivsruneent read 2.9% of ful wate high an onc midrange t23 and 6.3% high on the other,
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TABLE B-1. TARCETED VOLATILE ORAGANIC COMPOUND RESULTS--ACIO THIN AND THICK AIR CONCENTRATIONS

i

Saple IO TB-10 TB-1}4 TU 12 T‘B-IU TD- 2 TD-22 TD-23 TB-36 TQ-27 TB-5 TD.& “ﬂiTBxl TV-13 T8.2) TU-28 TO.8 AVG
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin Thin Thick Thick Thick 1 DIk Nd pik | Ad Bl 14 Dik Thin
Collection Date PQL | u205M3 | 020893 | QUMY | OMIRAS] 0i¥M3 | DVIEAS ] 0228M | OX2SM3 | UM25M3 ] VINIBAN3 | D128 | OLRYA3 [ LEUSAY] UMIBAY | 238D | DI28M)
Compound® ol | mgA gt gl g, agL o/l gL, A g, np s | g gL gL ngd. gl ag/L
Dhehtorouduoromethane b0 . - P - . . - P - ‘ . -, - .- <=8 00
Chioromethane su - .- - - . - - - - - - - - - <= )
2-Methylpropene sq - . . " . . - - . - - l: - . - - - <01 0
Viny! Chioride su - . .. . . . . - . - - '. - - . . - PT) J
[romomethane 5.0 - o = .- . “ - - P o - o v <2}0 ]
Chlacacthane 30 . . - . . . - - - . . ;.' - . - - - =190
Trchiorofluoromethane s0 - - .- - B . . .- . " . -~ - <nl. 0
! DicMuroethene b - - .- - . w - o . - . - - - - x| BU
Carbon Disvihide LT - - e . - . - - ] - ‘. - - - <=1,50
loJomethane 30 - - - - . P . - - - - <= ] 70
Acetonitnle 30 - - - .- . - . . - - . |- . - - . ec() 10
wang-1,2-Dichloroethene 30 - e ~ - . - . - - - - . - - <= B0
2-Methyt-2-Propanol 50 - . - - - - “ . . i e - . . - <=d i)
1.1-Dichloroe thane 50 .- - ) - - - - . - - - .- l' - . - . - <zl 90
Vinyl Ascuate ju - . o - .- - - - o B - . - - - <=7 1%
Chlorolorn 50 - . - - . - - - - . - - Lo .- - - <=l 0
1.1,1-Trichlosoethane 50 - - . - - - - - - . . . - <l |U
Cuban Tetrachlonide 50 . - .- - " . - - " - - . - . - <=1 50
Dentene S0 | 641° ) 220P%C ) 420PE | s | ssiVF 320G s | ses® | auPS ] s | s sf - - 17 el (N ) BEPSYE T
1.2-Dichiorocthane 50 “ - i = - e - = o .- - - - - .- <=i. U
Nuoeobentene 50 .- - . - - - - - . o - . - - . <=1 90
2-Chioeo-2-Methylpropane 50 - - - . - - - - - - - ] - . . - <= 8)

¥ = Compourdt are hsied in re1entivn tine order -+ & Not Jetected at the PQL. and sativficy the conditivns fur foatnotes D and €

Thil = ACHU hoenda wishour rubbes, shick Jayer D 2 Ai concentration of thi compoumd in thiy sample is NOT greater than thuce tmes (3X) that day's field blank comenuauon . (Lontinucd)

Thin 2 ACID hot-min withoat rubber, than layer E = Air concenvation of thiv compound in this sample is NOT greater than thiee times (3X) the average Tacility blank ar concenuation of

Fu DIV = Field blank JX the average ficld blank concentiation, whichever is greater

QL = Pracucal quantitation lumit G = Compound detected ai less than 3 practical quantitauon limit of § ngh.
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TABLE B-1.

TARGETED VOLATILE ORAGANIC COMPOUND RESULTS--AC10 THIN AND THICK AIR CONCENTRATIONS {continued)

Sample 1D Th-10 TO-11 TO-12 TU-ZID T2 Th-22 TD-28 T0-26 TB-27 TO-5 1066 TB-? TH-12 TB-2) TUB-28 TO-8 AVG
Sunple Type Thin Thin Thin Thin Thin Thin Thin Thin Thin Thick Thick Thick Fid Bik Fid Rik Nd Bk { N Bk Thin
Calleciion Dae PQL | 020553 020593 ] QUSM1 | DUIBR) | DUIRRI] 01183 | 0M238) | DU25R3 | U251 | CINAs) | 012RRY | 01728/9) | QUSRI | QU8 | 02253 | U128M)
Compaund® ng/L ng/l. ng/ ng/L np/l ngsL npl gl ng/l, ng/l apll np/l. [17,% ngAl. ngl. gl np. ngl.
25-Dinethyt-3-Hevene H O‘ - - - . - - - - . . . ezl $1
Heplane $0 - - o “ - - - . - - - - - - “ =170

] Trichloroethene 50 B . . - - . .- .- .- . - . . . . <z1.%0
1 2-Dichioropropane 50 - . B - o - - . - . - . “ - . <22 40
Mbromoincthane 50 . . e - - - - . . - - - . PES N ]
t 4:-Diovane b 1Y) - . - - - - e . - - <=7 80
Bromodi o thine 50 - - - - - - - - N - . - . <=1.70
cir-1,} Dichotopiopene 50 - - . . ~ - » - - - - - - - .- <=1.60
4-Methy!-2-Pentanone 50 - . - - - . . - - - - - . - <6 3
Tuluene so | 3soMC] s PC | 30O ] emte | osTuM | 2366f | 602" | mas™ | asu™O] isveE | swsE | post 2G| g e a2
um,.!,).Digmmop;oPgng 50 - - . .- . o .- o .- e o - - o - - «=).90
1,1, 2-Trichlocoethane S0 - . B . - - - - - e - - - - - <=1 00
Teuschlorpethe ne 50 - - . .- - - - . - . - - <=1 10
Dromoacsione 50 - - - - . . . - e . - <= }) ()
2-1teranone ju B . - .- - . - . " - . . - - <19 ()
Dibromuchior oo thare 30 - - - - . o . . - <=2 20
I 2-Dibromocthane 50 - . - ~ - - - - - - <22 70
Chlotobenzenc 50 ) - - -~ - - - - - - - - .- - <=} 20
11,1, - Teunchloroethane $0 { - - - - e o - - - - - - - e <=1
Cihyt Bealene 50 | - - 1PEG | g PES T g e | L 220%6 | JPee | .. - . - §aPEG | . =280
mp-Xylene $50 ] 48P | 100PEG | 4oL | oal€ | 65sUE } 16120 | 1 ouPG | g ogPES | 50086 | 390G | | gyPEG | 4 1g0EG | .. IRYL N I - <=5 (3

# = Compounds are listed in rewnton tine order « @ Mot detected a1 the PQL and satisfiex the condiions foe footnotes D and E

Thict & ACH) hot:miz without rubbee, thick fayer D = Air concentration of this compound in this tample is NOT gredter than three times {3X} thar day’s field blank concentration {conunucdy

Thin = ACE0 hoi-min without rubber, thin faper

Fid @81\ = Ficld blank

QL = Pyacucal quantitstion lurug

E = Air concentanon of this compound in this sample is NOT greaies than thoee times {3X) die s erage facility blank air concentration or
3X the average hicld blank com enuanon, whivheres it greast

G = Compuound detecied at leas than o poacin ol quaninavon Vit of § ag/l
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TABLE B-1.

TARGETED VOLATILE ORAGANIC COMPOUND RESULTS--AC10 THIN AND THICK AIR CONCENTRATIONS (concluded)

Sample ID TB-10 TO-1) 12 T80 TR 21 TB-22 Th.23 TD-28 T8-27 T0.% T0-6 T TB-§) T8-71) TH-28 TH-8 AVG
Saniple Type Thin Thin Thia Thin Thin Thin Thin Thin Thin Thick Thick Thick FAd Bk | ASYHX | Pd Bk | FY Blk Thin
Coliccuon Date PQL [ 0208/9) | 020593 | 02USR) | OO | DLINAI | ULIRR3 | 022383 | 025911 012583 ] VIR ] UL2ARY | VIR [ V28R | OIaM) | UX258) | 17289
Compoynd” ngl | ngl ngA. ng. ngL np, gl ngl ng/l. gL ngA. ng/l npL L.l el nL agl ngl
Nonane 50 - - o . . - - . - - - . .- . il 60
o-Xylene H - 210008 § g guPEG 1 308G | - - v - ‘i - 100€0 | 9 oBEG | . <al 16
Styicne 50 - - N ve . . . - N - . - <nd 10
Deomolonn 50 - - - - - - - - . N <a220
Cutrcne 50| - . - . . - . . - . - . - - <aB.30
1.9.2.2-Tewachlorpethane 50 - - « .- - - - - - . . . . <=6.10
1.2.)-Trichloropeopane 50 .- . - . B - .- o . .- N - - cad DU
1.4-Dichloro-2-Butene 30§ - - . - . . . . . . - w . . - PR AT
Pentachioroethane SO [ - - . o . - . v - - . - PR
1.3-Dichlocubenrene 50 | - . . . . . . - - " T . 160
1.4-Dichlurabenzene $0 | - - “ . - - . . - - . . - PR
1.2-Dichiorubenzene 50| - . . - . . . - A . . . <=1.50
1.2-Dibtomo-3-Chiccopropane | 50 | - - B - . - - - N - - . <=0

# = Compounds re Listed in rerenton lime order

Thick & ACI0 hot-mix withow! rubber, thick Jayer

Thin = ACIO hot-mix withour rubber, thin fayer

Fld B = Figld blank

PQL = Pracucat quaniiauon hnut

« & Not detecled at the PQL and s36shies the conditions for fooinotes D and E

D « Alr concentration of this compound in tus sample it NOT greater than tree Grmes (3X) that day’s ficld blank concentntion

E = Air roncentration o( this compound in this sample is NOT greacer than three times (3X) the average facility blank 2ir concenuation or
31X the average fickd blank concenvaton, whicheser is preater !1

G = Compound detecied a1 fenn than a practival quaniiauon limit of § ng/L
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TABLE B-2,

TARGETED YOLATILE ORGANIC COMPOUND RESULTS~ACIC WITH RUBBER AIR CONCENTRATIONS

# s Compounds are litted in tetention time onder
Thin Ryb = ACT0 hout-emix with robber, tin Tayer
Fretd Bk = Field blank

QL = Practical quantiution linst

-« o Not detected at the QL and satishies the conditions for Jootrotes D and E
D o Air concentration of this conipound in thit sample is NOT preater than three times {3X) that day’s Geld blank concennation

E = Ajr concenuation of tus compound in this sample is NOT preater than three tisnes {3X) the aserage facility blank wy concentiation or
IX the average ficld blank concentration, whichesee i greates

Sample ID TH 34 TD-36 Ty-15" TB-4) TO-44 TD-45 TO-30 T0-51 TB-51 TG-3? TB-46a T8-3) AVERAGE
Sample Type Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thia Rub Ficld Bik Ficld DIk Field Bik Thin Kub
Collection Date PQL] O401/9) tR7/93 WAl GI2119) 219 03127793 051149 057AM) 03248) oIm) 27 052483
Compuungd” ngt gL nglL npL ag/L. ng ngl. npl. g g, np/L gl g/, npt
DichlpredilTuotomethane 5o - .- - - - . . - P Y]
Chiotmnethane 50 - - . - - - - - . st U0
2 Methylpropene 50 - —~ - - ' B <t Y
Viny! Chloride 50 - . . - - . . . . . =200
Bromamethane 50 . . . . .- e . - .- <=130
Chlatoethane 5o - - - - . - N - - . . <l
Trichlorofluotome thane 5.0 - - - o - - . . . . <=t 10
1.1-Dichtoroethene 50 v - - - - o v - . <=1 B)
Carbua Disulifide 5u - . o . . - . - . - . I <al 50
fudonmethane 50 - - . . - - e v s B . <at )
Avctonitnie b1 - . - - . - <=1J 16
tant-1.2-Dichlorocthe e s$a .- - - - “ - - . . R <=0 80
I-Mcthyl-2-Prepanol 3o . - - B - - - - - - =40
1.J-Dwhloros thane 50 - - - - - - - - - <=1.%
Vinyf Acctate s.u "N o 211 46 . .- - - - us4ve =70 %
Chiovofonn 50 - - P - - . . . - PR
I.1.1-Trichtoroe thane 50 - . - - - . . v <=1 10
Casbon Tewachlorde 50 o - - o - - - =1 50
Benrenc 50 869 (ER1] i2.10 992 1§10F 10.74 14)E $208 s.1E . RTL =907
1.2 Duchlaroe thane 30 - - - - .- B . . =170
Nuarobentene 50 - v - - - I - - - v . <zl 90
2.-Chioro-1-Methylpropane 50 - - - - . . R <=1 60
{ untinued}
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TABLE B-2. TARGETED VOLATILE CRGANIC COMPOUND RESULTS--ACI0 WiTH RUBDER AIR CONCENTRATIONS (continued)

il

£ = Compounds e liMed in rewention time onfer
Thin Rub = ACIO hot-mia with cubber, thin tayer

Field Bik » Ficld blank

QL = Practical quantitiuon limut

- m Not detrvled at the FQL and satisfies the conditions for foatnoies D uwd E
D = Air concenuation of this compound in this sample in NOT greater than three times (JX) that day’s field Blank concenuation
E a Air conceauanon of this compound in this 1amiple it NOT greater than thiee simes (JX) the average facaliny blank ais conceniration or

3X the averape field blank concenuation, whichevcr iy greater

Sample 1D T34 TH.J6 TiS* T0.1) TB44 D15 TD.50 TB.51 rn.si:'z Ti-37 TU-16a TU.53 AVERAGE
Sanipte Type Thin Rub Thin Kub Thin Rub Thin Rub Thin Rub Thin Rob Thin Kub Thin Rub Thie ﬂyh Tield Bl Field Bik Fietd Dk Thin Rub
Collecuon Dae POL PILTFEY ] OIAIID) ey a1l [Ts ¥ 121 w2 0372493 0Sr24m) uir2aml wANA) 1141 (1Y 2003
Conpound® ng/L agh. ng/L ngl. ngl aglL ng/L nglL ng/. L agl . npl ngAl.
2 % Dimsethy!-3-llexene 50 - o . . o .- . . ..] - . . <af 41
Hepiane SO . - . - PN . - .- . - . “ cat 70
Trichlotoethene 0 . - - - - .- - s - =l 90
1.2-Dichlwroptopane 50 - . . "~ s . .- ‘1 - . - <s2 40
Ditronmme thane 50 - - - . . - - " . - - - <s2.70
t.4 Diowne 30 - - . . . - . - - - - «a? 80
Dromodichl oroune thane 0 - - . .- - - - . . ! - - <nl.70
ci-l .]~Dithluo;xo‘p<n¢ 0 s - . .- v . . e - - . w=l 6} 7
d-Methyl-2-Penanone 50 - - - . - - - - - .- - - <=6 M
Toluene su s 340E & aolE 5.4yPE Iy U 3430¢ $27VE 2950 954k 1t . 2.14VE <=5.16
trans-§ Y-Dichloropropene 5.0 - - - - “ - - . - o - <=t 90
1.1.2-Trichlowogcthane fu - - - - . - <a2ix)
Teuachtooethens s - - - .- o « - B - - <=2 10
Dromox cione 50 ~ - . - - . - - em2G 0
2-leranvae ie - . . - - - - <=19
Dhibromaochiorvonwe thane v . - - - = <a2 2D
1.2 Dibromuocthane so . - . - - - <=2 70
Chlorobentene 50 - . v B - - <=}l
111,21 Tetrachloroethane 50 - - - . - <=2t
£y Beneene s0 - - - - “ - - 2.50E 209PE, - <=273
mp-Xylene 50 TR 13 74P 5 06PE 1426V s.4)VE 11.30%€ i8Rk t111€ 35 wPE v " e=144y H
Nonane 5o - - - - - - - - - . <s11.t)
{conunucd §
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TABLE B-2. TARGETED VOLATILE QRGANIC COMPOUND RESULTS-.ACI0 WITH RUBBER A!R CONCENTRATIONS (conciuded)

Slamp!: 3] TH-M TH-36 To3s' T3 TO-44 TU-43 To-5u TH-51 TH.5Y T8-5 RRLEE T A TH 53 AVERAGE
Sample Type Thin Hub Thin Hud Thin Rub Thin Rub Thin Hud Thin Rub Thin Rub Then Hud Thin Rub Ficld Dix Tield U Foch DIk Thin Rub
Colleclion Daic PQL( GiAl GIA119) M0772) w1 t21m) 021m8) 03723/93 0524M) 057244 AN W18 0s124M)

Compound® ng/L ng/l nglL ng/L ngil. nglL ngil ngl ngpL nglL agit agt. ngil |
> Xylene 50 - - . - . 2.28P8 202°¢ - - 2170€ =) 21
Styienc 50 - - - " - - - . - . - <=d 1O

D romol onn 50 .- . . .- - .- - <2220
Cumene 50 - .- - . . .- . - - . .- <= 10
1.1,2.2- Teurachtorocthane 30 i v - .- . . = . .- - . = <=6.10
1.2.3-Trichiotoprapane 50 - . - . - .- - - - - <=4 0
13-Dickloro-2 Butene 30 - - - > - - . - - - o <xd Oy
Pentac horocthane $0 . - - - - - . - = p <a530
1.)-Dichlorobenzens 5o - . N . - o . - - . exd &0
1.4-Dichlovobenienc S0 . - - - - - - - . - <ad 30
1.2-Dichlotobenzene 50 - - - - - - a - - - cxd 50
a,l»Dnblw»l_eChlowptham 19 -~ - - - - - - - . <10

1 » Compounds are listed in retention time order
Thin Rub = A0 hot-awy with rubrber, thin layer

Frefd UL = Preld blank

ML = Mactcal quaniation tunit

= Not detecied af the PQL and sarisfies the conditions for footnotes D and E
O = Air concentasion of ths compound in des sunple is NOT gesater than tuee times (IX) that day’s field blank concentation
L = Air concemisativa of this compuund in this svuple it NOT greater than three tioxa (3X) the aretage facility blank w1 concenuanon or

31X the avenage ficld blank concentation, whichever is greates




3-4

TABLE B-3. TARGETED VOLATILE ORGANIC COMPOUND RESULTS--FACILITY BLANKS AIR CONCENTRATIONS

.

Sample 1T 09 D13 TL-16 TB-39 T8 T840 Th.18 TN-Jsb TO.47 To9 | C TB-I o4t TH-49 AVG I
Sample Type Fel LIk Fet Uik el Bik I'c) Dk Fet Uik el Bik <) Bk Tl Bfk Fel Bl Top Bk 119 DIk Ful Dik Fld ix el Uik
Calleciion Date (17)) PQL {1220 oVl o (B 3131 wists 057 07 osa? . bani (73] [ITE] sy gl
Compound* ol | ngn, npt. L e/, net. A L npAL L | gl ot A nght
Duchloradifivoromethane 50 - - . . - - - . - - . . - <=0
Chloronxthane 50 - - . . . . - . - - - . . <=4 00
2 Methyipropene 50 - - " . ,e v as . - . e - . <=} 00
Viny! Chloride 30 .- . - .- - - . . . ;x - . Y ae <=3 00
Bromonicthane s!} . .- . - - - . . . i - . - . <2230
Chlotocihane 50 - -- . - - . - - - - . - - <= 9
TrchlowoNuoromethane 50 .- - - - - - . - - . - - - =t 10
1.}-Dichlososthene 10 - - . i .- . - . “ ‘ - - . » <=1R/U"
Caubon Disulfide 3 - “ - - . " ” . . { . . - <=1 50
Iodomethane SO .- - - ~ . . - - .- . - - . <z] 10
Acctoniuile 50 o - - . - - - - v - - . . ELIB RN
trans-3,2-Dichlovocthene 50 v o~ - - . .- - . .- - . . o <=1 B0
2-Mathyl-2-Propanot 50 - - . - - - . - - A - - . <=1t
1.1-DichlarexGhrane 50 - - - - - . - - - - . - - <=}.90
Viny! Aceuie ju - . = .- - e - - o -: . ~ - - <=2.00
Uhioeoloms sy - . . . - . - . . . w c=] 60
ki 1 Trichlorocthine s - .- v = .- . - - 1{ - - - . <=1 10
Carbon Teuachlonde HH - - - - - . - - - ! .- - .- - <= 50
Benzene 50 [ T 130086 2 279F § 110E 1,917¢ 1 685E 1.40RE 1.)70E - . - =211
1.2-Dichloroethane 50 - - . - - .- - - . .- . .- . ez] 70
Muorobentene 1) . - - o . - . - ‘ - “ . <=t W
2 Chioeo-2-Methylpropane 0 - - - - - -~ - - . - . “ - <=0) ()
? s Coenpounds ase Jisted in tclentiva time order - @ Nut detevied at the "QL. and aainfics the conditions for (vatrotes D and {2 A {Lonunued)

VB = Facidity blank

' Bt = Ficld blank

Trip Dk = Tnp blank

QL = Pracucal quantintion st

D » Aur comeenteation of tis compound in thes samiple is NOT greates than thiee umer (3X) that dap's Geld blank; con enur ation

E = Alr coicenuation of this compuund in this sample 18 NOT gieater than theee times {1X) the sverape faciliny blank air concentration or 1X the
average Nefd blank concenwation, whichever is greater

G » Cormprund detected at less than a pracucal quantianon Hinis of 5 sp/t




TABLE B-3. TARGETED YOLATILE ORGANIC COMPOUND RESULTS--FACILITY BDLANKS AIR CONCENTRATIONS (continued)

6-d

Sample 1D TD-9 TB-15 TB-16 * TD-19 TU-18 TO-40 T0-4% TB-46b TG-41 1819 Ta-18 TB-a1 TB-19 AYG
Sunple Type Iet 0k Fel U1k fcl DIk Fel Bk Trl Bk Fel Bix Fet Ok Fel Bik Fel B Trip Bk Fid Bik Ad BIk £1d BIk fel Wik
Collection Date (1991} PQL QA5 (3713} oty o113 wns (1YY 051 LY usA? ovi [T Y] oS 03An npl.
Cotpound” ng/l np/l nplL np/L ng/L npl ap/l ng/L npl. gl ng/l /L gL ng/l
2.5 Dinsethyl ) tlervene 0 - - - . e . . .- - . <xidy
Meptane s - - - - 8 - - - - w - <e] T)
Trchloruethene su . - ~ - - - - s LY )
1.2-DuMoropropane SO B - . - - - - . B - I <=1 40
Dbt oinormc thane 10 - . . . - “ . . - - : - - . =110 |
f.4-Dioxane 50 - - - - - - - e - s = . - <a? IO‘]
Biomodichloronx thane 50 - - - - - - . - - - - - - <=} 70 1
tis-1.3-Dichloropropene 50 - - " - W - - - - .- - - . cal & ]
4-Methyl-2-Pentanone 50 - - - - - - - - - v . - - <=6 30
Toluene 50 1 2wbee 5910 1ys s eake 61 10 1 a5VE 1.4u%E 20vE 197V LtE | el 104VE EOLL <4 K9
trans-1,3-Dichoropropene 50 - - - - - .- - - - - B - - «={1,90
1.1.2-Trichloroe thans 50 v - - - - - - . - . L. - . <22 00
Terrachioenethene ju - - o= - - - . . - - - - - <=2.10
Dsomoaceiane 50 . - . v .- - - - ~ - . - <=I1000
2-Uenanpine paY - - v - - - . . v - . - <2l iy
Oibromoshiotpmne thane 30 ~ - o~ - . - - . . .~ - =13y
12.Dibromocthane 50 - - - - - - - - - . - .l - <=1 70
Clivtobenicne 50 - - . -- o o E - . o - . <320
1.1.0.2-Tetrachiororthane 50 - - - - - - - - . . Lo - . <=2 00
Ethy! Deniene S0 o -~ . - 14208 = - .- - . “ - <=3 37
mp Xylene S0 | 20pUES | g biC sualE 17)PE 1593 259bE - . - 10D | ) gEG 1 420E <=12}
Nonane $0 - e - - - - . - . - . : . <=1t

¥ = Compounds are lsund in retenbion fime otdes - & Mot detecied a1 the QL and satisfics the condiions for footnotes O and E (conunucdy

Ful HIx @ Faciity blank D = Air concenwation of this compound in tis sample is NOT greater than e tdmer (3X) that day*y field blank concentration

Fid Bik = Field blank E = At conentration ol thiv compound in this sample is NOT grexter than thice tinws {IX) the average Taciliny blank sir concenuation or 3X the

Trip Dk = Trip blank sverage field blank conventavon, whicheser is greater :

PQL » fraucal quantitation inut G a Compound detented at bess than 2 peactical yuantiution timit of § ag/ll



01-g

A N
TAULE B-3. TARGETED VOLATILE ORGANIC COMPOUND RESULTS--FACRITY BLANKS AR CONCENTRATIONS {conchuded)

Sunple 10 0.9 TO-15 T 16 Tn-»w Tu-% 1040 Th-48 T0-16b TR-41 . T6-19 TB.18 TU-3) TH-49 AVG
Sample Type Tl Bk Fel Bk Tt bix Te 1k Fel Bk Fe) Bk Fel Bi Fel ik Fel DA Trip Bk Ay By Fid ik M | Fo bk
Coliccton Date {1993} QL o5 ULy DN s o4 s V05 ] 054} DsA} (5312 s (721 Lans usur g
Compxind® gL np/l g/l ngl. g npfL gt ng npl A apl. npd. sl ng/l
o Xylene 30 - 1.0PE - »35V¢ 1.567€ - - - ‘ - . <=1 b8
Styrene 50 ~ - - . . .- - . . « N - <=1.10
Bromolorm 50° - - a . - - B B :\ . - <3220
Cvineae 50 - - - . - - - - 1 - - - - =8 103
1.1.2.2-Teuachioraethane 50 - - - - - . . - . . <=6.30
1.7.3- Trichlorope opane 50 . . - - - - - - . . . - . <4 i)
1.4 Dickloro 2-Buiene 50 . . - . . e - - “ = . <=2 18}
Pemachioiocthane 54 - . -~ . . - N - - \\j - - 2% 3¢
1.3-Dichivrnbenzene 3u “ - - » . "~ - N N - - . <=2 Ay
1.4 Dichlncobenzene 50 - - o - # - P - « e - <=t 30
1.2-Dichlorobeacen: LT . - - - - - - - - - . == 80
£.2-Dibsona-3-Chioiopiopane | 54 - . " - . - - . - .~ <7 W
'
'
# = Compounds ase tisted in reiention tine ceder «» m Mot detecied wt the FQL and sutisfics the comfions for footnoies D wd £

Fel Uk 2 Maciluy blank O » Al concenyation of this conpround i toy vauple i0 NOT geeater duan theee tioes {3XT that duy's fiedd 6lank coneua

S Bk = Freld blank k2 » Al coaccavation of by compoond in th sanple 1 NOT preater han vhice times (3X] the svernge faorliny blan

& a0 concenuation o IX e
Tup B = Trp blank anrrage Feld blank concentraion, »hchever iy greaver i
PQL = Practical quantiation limit i
4

i
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TABLE B-4. TENTATIVE VOLATILE ORGANIC COMPOUNDS--AC10 THIN AIR CONCENTRATIONS

Sunple 1D TB-10 TY-1} tu-12 TB.20 Ta.2 -2 TH-28 TH-26 T8-27 To.2) TB.18 AVERAGE
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin Then Fiel? B3k Ficld Dik Thin
Collection Date POL Q205M) 01343 0205/9) Qu189) 0VI89) 0Y189) 0225/) 012353 022393 oViey) U250}
Campound” gL ng/l ng/L np/L ngt. ng/L ngfl ngl ng/L ngft ngL ng/L ng/L
Cs :\ilmc 5 - - . - ” - - .- . - - < <x$ 00
C6 Aflanc g 167 £33 - - - - . - .-, - n =17,22
Cyctoallane o branched allene ) 369 221 - 65 m - - - - st . «=95.78
Hutanal 5 . by - - an - - - .- v =34 §6
C6 Alkane 3 - R . . B - - o - - €33 )
2. Dytenal b - - - o - - - - - e - <=3 00
1. Methytfuran 5 - - e - . - . - .- . e <=5 00
J-0uten 2-ane 5 - - - - - - - = - o« - <=5
Cycloalkane or branched alkene s - - . - . - . - - <x$ L0
Apparently Butana b - - o = - - - 0 ) - . <=t b7
Cyclohexane b - - - - - - - - . .- B <=3 0
Unknuwn Chiorocarban 3 . - - - - - - - - - <ai (U
Pertanal 5 M - - . . - - - - - - <=} 212
Unknown 1 - - - . - - - - . .- . =t D0
>G4 Aldchyde . . . . - - - - - - = <=5
CE or % Alkane § - . - . - - . .- . - <=5 0
Acetic Acid 5 - - - - - . . - - . <adin
Untnuwn 3 - - - - .- - - - - . <e$ L)
Heana 5 - - - o nt . - - - . - <l
Suoxane 5 o - - - - v - - o - . <eS 00
Unl pown 3 - . . - . . e - “ <=3 0
Unlnown [ - " - v . . v " . - - <z Ny
7 = Compounds we histed in retention tine order - = Mot detectzd a1 the PQL and satislies the condstions fur Tootnoies H aml L {euainued)

Thia = ACIC hot nin without rubber, thin layet

Field UL = Field blank
PQL a Pasctical quantitnon fog

H = Ast comenuation of thiy coinpound 1a Bus sample is SOT greater than three umes {IX) that Jay's Reld blank concenration or e detevtion limi

L = Air concengation of thi compound n thiv suaple s NOT gieater than thiee times 13X) the average facihity blank aie concenyation o IX the average

hicid Llank concents ation, whicheses 1y preater
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TAELE B-4. TENTATIVE VOLATILE ORGANIC COMPOUNDS.-.ACI0 THIN AIR CONCEN’I‘RAT.:IONS {concluded)
. i

1
'

Sample ID Ta-10 TO-13 1012 TD-20 TE-21 TU-12 023 TS 26 T0.27 Tu-29 Tu-28 AVLRAGL
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin 1 Thin Field Bik Fickd Bk Thn
Coltection Date QL] owsm 020593 0281391 o1y o189) oviam3 ox2Im] oasmi | s L1 ursm}

Compound” ng/l gL npl. ngL gl L gL ng/L agh npl g/l L aghl.
N.N-dimethylacctamide 3 - - - et 167t o1t - - :‘;_ 15t st e =130 44
CIl Alkane ) 5 - - - - . . . - - .- <=3 00
Unknown Kcione 3 - - . v - n E <=8 56
Hentaldchyde s . - . - . . | . - . =500
Appauendy Trimethylbenzene H - . - . . . - ] . . B <a$ 0 4
O.tanal s -- - . ~ - - - . - <23 00
C12 Alkane 5 - - . = - - - - - - <=3 00
Unknown . $ - - . . “ - o ! . . - <300 |
Unbknown 5 - - - - - - - - ; - . - <= § U0
Unknowe 3 e . - (2 - - . - . caf
Ci2or 13 Alkane - - - - - - - -~ - ' - - . <a$ X}
Untnown 5 - - . . - - . 81 . - <alol)
Unknown 5 - - - 40 b)) = - : - . - <ull 67
Ualnown 5 - - = B - - - - . . =S 0
Uslnawn 3 . . - . it ' . <=6 7y
Tridecane s - - - - - - we - ], 13 - 63t <=31.7%
Unknown L] - - - - - - - - - - <=5
Tetadecane s - - - - - . - nlt . sos" <=13.78
Unknown s - - . - - - - . ot <=3 00

# = Compounds are listed in reenton time onder
Thin = ACID hot mia wichout rubber, thin fayer
Field Bix » Fichd blank

FQL = Fracucd) quantiuauon limyt

i

1

« & Not detected ar the PQL and satiafies the condnions Jor footnotes H and L ‘

H = Air concentration af this compound in this sansple is NOT greatee than thuee times {3X) that day™s ficld blanl concenuation or the deteciion hunit

L = A¥r concenuation of this cumpound in thit saniple i NOT greates whan thuce tmes (3X) the aserage faciliry dlank air concenuation or 3X the sverage
ek blank conceauation, whichever is greater



TAULE B-S. TENTATIVE VOLATILE ORGANIC COMPOUNDS--AC 10 THIN WITH RUBBLER AR COMCENTRATIONS

Samiple 1D TB-43 T!.IuN' 1045 TD-30 TO-51 TH-52 T8 462 Tn-53 AVIRAGE
Sample Type Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Fueld Bik Field Blk Thin Rub
Cullecuon Daie PQL D427/9) 0219) [T 0] 05/2118) usnigs U433 o21m) 0872493
npA. ngl. g gL ngiL nplt. ngl npl. gL L1 28
C3§ Alkane 5 - - - - - . e <=5 00
C6 Afkene 5 . v w B .- <=3 00
Cyclcalane or branched allene b3 - - . .- .- . <=’ 00
Butapal 3 - . - - - . e <2} 00
C6 Alkane 5 - - - - - - . <2} 00
2-Buenal s " (P . b2 13 17t - <1717
L.MethyHuran s . . e - - . <=t SO
3-Buten-2-one s - " - s 52 n+ n" - <=1) 67
Cycloailane of branched afkene s . . o . " . . <=5 00
Appacntdy Butangd s - - - . - - <=} O
Cycloherane 5 - - 45 - - . <=}l 67
Unknawn Chloracasbon b . - - » o o <=1061
Peatanal s - - - .- . <a$ 00
Unknown 3 . - - st . <617
>C4 Aldehyde 5 1! N - nt 3 e 't . <i6 17
C8 or 9 Alhane M . - - - - <=3 i)
Acetic Acid s . - 26 i - <x9 67
UnLnown 5 - - - B e - <=3 10
Hevanat s 2 1 4 b7 Tigs n'e <=1 50
Satoxane s - - 12 - - v <axfl.4?
Unkaown 3 - jafit - . <=6 50
Unknown 3 ! - - ) 29 1k e - <=1967
# = Compounds are lisizd in relention time order -~ £ Not deteeted a1 the PQL and satisfiet the conditions for footnoies H and L {eununued)

Thin Rub = ACTO hot-un with rubber, thin tayes

Field DIk = Field blank
PQL = Pracucal quantiation limit

# = Air concenuation of tha compound in this sample s NOT greater than theee tmes (3X) this day’s ficld blank concenuation or the detecuon himut
L = Ait concenvation of this compound in this sample is NOT geeater than (hree Lines (1X) the average hut blanl air concentrason o 1X the average field
blank eoncenyation, whichewer 15 greater



vi-d

{

TABLE B-5. TENTATIVE VOLATILE ORGANIC COMPOUNDS.-AC10 THIN WITH RUBBER AIR CONC'ENTRATIONS (concluded)
Sample 1D To-43 TB-44° T0-48 TB-50 TB-51 D52 4 TH-162 T8-53 AVERAGE
Sanple Type Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Thin Rub Fecld Bik Field Bik Thin Rub
Collection Dare PQL 172783 04219} 04219} V52493 051249) 0s24M)3 w1l US4/

gl g ngA. ngA. ngh. oA, AL gL gL gL

N.N-dunethyfaccLumide 3 w5 796" EFFL ot it ot | 't <a718 83
Cl1 Alkane 5 . - . P .- “ - . <a$ 0
UnLnown Kefone s b1} n o 1 <=l117
fenzaldehyde s . . - 10 . - - <=9.17
Apparently Trimethylbenzene 5 - . - - ) . - <=5,00
Octamal 5 gt U - 51 n PO W <2600
Ci? Altanc ] . - - gt ! - . <=5,67
Unknown s - - 1M - - i - - <613
Unlnown s .- .- T e Wt - ot <nl 50D
Unkngwn 5 oMt 9 st at i nh <2483
C12 o0 13 Allane [ - - - - - . . . <=$ 00
Unlnown 5 v - - . - - <u$ 00
Uninown h] B - . - <a§ 0
Unfnown ° s 27 20 10 20 . <u17.8]
Unlngwn 3 bl - u ki ‘ syt afd 67
Teidecane 3 nt - . - 79 gt ' . . <all 30
Unknown 5 - - 0 it 1 - ‘ <u}& )
Tevadecane L] - . - st Mt . <alf 8}
Unlnown . 5 . - - - . on - FELRL (]

# = Compoundt are liswed in eetention tine onder
Thin Rub = ACI10 hot-mit with rubber, thin bayer
Ficld BiL = Ficld blank

QL = Practica) quantitation Limit

<+ = Not detecied at the PQL and satisfies the condijony for footnotes 1T and L

H = A concentration of thik conpaund in this sample is KOT geeater than theee fimes (1X) ihat day’s field blankiconcenuation or the dewcuon lmi

L = Air concenuation of thiy compound in this saniple is NOT greater than thiex times (3X) the average hut blank air concenuation or IX i) average fietd
blank ¢obcentration, whichever it greater




Si-d

TABLE -6, TENTATIVE VOLATILE ORGANIC COMPOUNDS.-FACILITY BLANK AIR CONCENTRATIONS

# = Compounds are listed in seteniion time ovder

Facihuy Blk = Facility blask
Field Blk = Ficld blank

-- = Not detected at the FQL and satisfies the comfiuons for footnomey H and L
PQL = Practical quantication init

Samiple 1D TB-1§ TO-16 TH-)9 T0.)8 TO-40 TO-48 TO-46b TH-42 TH-4t AVERAGE
Sanple Type Facility Wik Vacifity Bk Facilny Wik Facility Dik Facility Blk Facilny ik Facaliy DIL Facility Uik Field Uik Facility Bk
Cotlection Dase QL LR R PR [T RT3 oi/1389) GiH3m) 0i13M) 03183 05783 (G100 [ITHET )]
Compound” ng/. g/l ngit g/l apL ng/L el ng/L ng/l. ngL gl
S Alkanc 5 - . - k11 . - N <=at].2§
Cb Alkanc b '6! . .~ - - - - - <={2 )
Cyclmllme‘uv branched atkenc s (31 - - - . we v .- <=21.)8
Dutanat ) - . - - - s <=3 00
C6 Allane b] I - .~ e - - - <=5 00
1. Byrenal 3 - . - P - . o N . <2500
2-Methylfaran 3 . - - - - - - <n$ )
3-Dufen-2-one s - . . . , - =500
Cycicallane or branched afkene 5 - - - - -~ - e <=5 O0F
Apparently Dutanal 5 - . . B - - . <=3 00
Cycichexane 5 - . - -~ R - - <=5 (¥}
Unbagwn Chloracarbun § - - - - o - . <=3 U
Penual S . - - - - - - . <=3 UG
Unknown 5 - - - - - > . <=$ 1)
204 ARSchyde b - - - - - c=§ i}
C8 o 9 Allanc 5 - 43 - - " . <=9 18
Acenc Acid 5 . - . - - . - - <5
Unlnown bl B - - - - <=5 X}
Heaanal s . - - - <=5 10
Sitorane 5 . - - - = - <5 L)
Unknown b] -~ . . - - - - <=$ i
Uninown 3 ha - - - - - -~ <s3 00
{conunucd)



91-4

TABLE B-6. TENTATIVE VOLATILE ORGANIC COMPOUNDS--FACILITY BLANK AIR CONCENTI}AT!ONS (concluded)
|

i

Sample 1D 10-13 T8-16 Ty-3v Th-38 TD-&0 TL-48 Td-lbb TU-A? To-4t AVERACGE
Sunple Type Facilsty Hik Faciliny Blk Facitity Uik Faweliey Blk Facility Dk Facility Bik Facihty Bik Faciluy Bk | Field Ulk Facituy Hik
Collection Date QL 02119} 021193 0r1589) /1581 0ir13m} 05018) 0sAns] 03019} ouiss

Compound" ng. np/t np/. og/L ngL ng/L agl aplL ngl. np, g/l
N.N-dimethylacetamide s - - o't 36t f2iL T8t Tast )t it <=6)8 25

CI1T Alkane 5 - - " - B . - - «<=}1.25
Unknpwn Ketone 3 . . - 1 . - <a$
enzaldehyde $ - - - . .- - ] . <c5 00
Apparendy Trimethylbenzcne 5 .- - 23 - . ~; - - <11}
Ocanal 5 . - . . - T it . - <2113

C12 Alkane 5 - - L] . - B o <=4 50
Unknown 5 - . - - . - “ <=5 0
Uaknown s - - 't - - bl 2t bk g <=19.63
UnLnown 5 N - n 75t z:@} syt - <=}1.f8

C2 or 13 Alkane H - = - Jo - .- - - <=8 1]
Unlnown 5 - . - - - - e - <5
Urknowa 5 - - - e - . <=§
Unknown 5 - - - v - .~ -{ - <=3 ()
Unknown 5 . - - - - <=3
Tridecane s - - - - - . i <=5 Y “
Unknown 3 - - . - o . -~ <=5y u
Teuufecane 5 . - - B - <z§ ) J]
Uaknaown 5 - - - - - - - <a§ 00 “

? = Cumpounds wE listed in retenuoa time onder
Faciliy DIk = Facility blank

Ficld Bk = Ticld blank

QL = Practical quansitation hinit

-~ m Not detected at the PQL and atislies the conduions for footnotes 1 and L
11 = Air concentration of this compound in this sample it NOT greater than theec times (1XF that day’s field blank cocccntration ot the deleetoon fumit
L = Ast concentrativn of this conmpuund i this sample is NOT preater than thice tiines (3X) the arverape lacdiny blanl ar concenuation o 3X the averige

Ticld blank concentration, whichever is greater



Li-dg

TABLE B-7. TENTATIVE VOLATILE ORGANIC COMPOUNDS--ACI0 THIN ESTIMATED EMISSIONS

Sample tD T0-10 To-H TB-)2 .20 TH-2) TD.2? TB-28 T™-26 TD-27 AVERAGE M
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin Thin Thin
Collection Date PQL 00593 0205/91 oS} (077 23] 011893 It P v225m1 058} 022583
Compound’ ng/L pGAm* *min) pGAm *min) pGHon® *min) pGAm* *niin) pGAmT*min} wGAm* *nun) $GRem *miny uGAmI*niin) wGrm?  miny HCAN*ing
€3 Alkane 3 <6064 <60 641 <00.63ML <60 64" <60 647 <t 61 <6 6t <60,64' <8 61" <=t 64
C6 Alkane $ 202847 1613.10 <tl 64" AT <t 641t «t,54" <00 91 <0631t <t0 6L <al$yds
Cyeloalkane or branched silene s N INE 2680 41 <60 64't - <60, 64" 800 49 21952 <6061 <60 641 <60 64 <=1161 63
Dutanal s <60 81" <60 64" 351,13 <t0.64H <60 641 5178 90 <60 641 <t 641 <60 6118 <=651 68
C6 Altane L <6064 <60 64" <60.64M <0.64" 064t <80.6" <t 64t <60 64" <60 641t <=6l 61
2-Butenal $ <60 641 <60 54" <0 64'% <60 64" <60,64'% <6054 <0841 <60 64 <60 64" <=60 &4
2-Methyfuran s <6 ¢4 <o’ <t 64" <60 &'t <Gl 64" <t0.64't <t it <6641 <t 61t <=t 64
3-Bulen-2-one s <60 61tk <60 641 <6064 1% <6084 <541 <60 61" <60 541 <0 641k <60 &1L €260 6
Cycloafkane o branched allene [ <t0.54''t <60 84" <60 64" <60 64 <80 6a*1L <60 s <6 641 <60 64" <6l 64t <x6l) 64
Appasenity Butana) [ <ty 641 <&l 84" < 644 061’ <t 8 < 6™ <t).6Mt 1L8? <t 614 <=8 86
Cyclohesane ] <60 651l <6064 <60 64" <60 64"t <60 641 <60.64"% <60 4" <6069 <66 64H- <t 64
Unlnown Chiorocarbon 5 <00 6" <60 84" <6064 <t0 64" <60 &ML <t 6L <60 6415 <t 6" <60 ML <= 60 64
Pentanal s a2 <60 64" <60.64'- <8l 62f1L <0641t <) M <t 64" <6’ <G 64 <=99.12
Unknown [} <60 6410 <60 641 AT <t ottt <ty 1M <60.64"- <6 641 <yt <ty 64" <=t 64
>C1 Aldchyde L] <t Gt ST < e <0 1M <oy 63" <0 6™ <ty 641" <t Mt <60 64" <=0t 6
Ch or 9 Alkane 4 <60 64" <60 64" <0 6 <t 64" <0411 <G 64t <G50 <60 611 <o 6aMt <=6 61 l
Acetic Acid s Tt <6b 6411 <t 64"t YA <6 64" <60 64" <ty 61't AL Iy el 6t 1
Uninown 3 <6 641 «td 641 <60 6L <ty 6410 <6051 <8l 611 <ty gt AT <ty 64" <wel |
Heaanal 5 <60 st <60 8411 <60 6"t PN 278.96" <60 64 <t 41 <60 ML 6t <=11 ) l
Silouane 5 <t it <t stk <60.64" <6 61" <t0.64ML <ty &' <t 641t <60 64 <60 63/ cuil) 61 ‘
Unknown s <60 1Mt <60 64° <t 64" <t 5118 <60 51" <60 83't <t 4"t <60 631t <0 st <=6 61
Usknown s YT <) syt <00.61" <t 6211 <60 64" <60 64T <60 o1t ) e <t 64"t €241 64
VR dimethylaceamide s <60 61"t <60 64"t 0.6 2150 89t 202541 495,46~ <60 64" <00 61" sttt <x1482.11

¥ o Compounds are listed in serention time order It w Air concentation of this compound in this sample is NOT greater than three tisnes (3X) that Jay's ficld blank concenuation o the detcction fimit {eontinwed)

Thin « AC10 hot-ris without subber, thin faycr

QL = Fracucal quantiatton luniy

L = Air concentation of this compound in this sample i3 NOT greaier than thiee times (3X) the average {acibity blank au concenuation or 31X the averape
field blank concentsztion, whichever is greater



8i-q

TABLE B-7. TENTATIVE VOLATILE QHGANIC COMPOUNDS-ACI0 THIN ESTIMATED EMISSIONS (concluded)

{

Sample 1D T8.40 To- TD-12 T™W.20 Th-21 To.22 TBS TB-26 78-22 AVERAGE
Sample Type Thin Thin Thin Thin Thin Thin Thin Thin Thin Thin
Collection Date aL 0593 020593 0205793 DY13:4) 021893 . 01393 oM oS3 0V583

Compound” el pGAmmin) | pGAM 'min) | pGAM ming | pCAM 2min pGAmI*nin) §  wGAm?*min pGAN ) | pGAmitmint § wGAm T muny | pGAm* A ming
€Il Alkane 5 <ty gt <53 54N <6 6Pt <0 64T <t s <t 64" <t 6y’ <t st <6 54 =60 64
Unknown Ketone [ <60 64t <60.44M «t0 paM <6064 064" <60 64"t <66 <tps™t HBI6 <5103.77
Denraldehyde s <) 64t <) 64t P YL <6.64" < 6t <0 51"t <o 64" <t 6ttt <t0.64"Mt <x00 64
Apparcnily Trim:thyihmu ne 5 <R Mt <ttt R <. 60" <6064t <60.64' <6l &4FE ] <0 64 <0 61* <=t} 64
Octanal $ .6 <G4 <t st 00 64’ <t sifit YOS <061 ctpert <ty st <=t 64
C12 Atkane ] <00 G4t <t &ML <60 64'E <) 64" <60 61"t <60 641" <60 'L <60 eath <t it =60 69
Unknown $ < 6 <60 6111t <00 Gt st et <80 64" <60 64" <t 6 ¢ <) 54 <t 6 extdt 6
Unknown 5 <60 6110 <60 64" <60 6t <60 641 <o 8t st et s 1 <603 4HL <t et =B 1
Uninuwn 5 <t 641 <64 < 61" :w.;u“l <t 't <60 6"t <0 e <ty 61" <ttt 6ot <l G4 {
Cilor 13 Alkine 5 <60 64" <606 <6064 <t 6" <6464 <bo et <60 M <ty o4t <ot <=0 64
Unknown s <t 64t <6051 <t el <60, <60 64'% <60 5"t <00 611t <ty 6it 618,56 «x1226)
Unknown 3 <60 64"t <60 641t <60 64" <60 81 8514 36) 86 <60 41 <tb 64" <0 64"t <z 4] 50
Unlnown s <t 61" <60 64t <.t <t 4ttt <t 64"t <0 a1’ <0 et <th sa'll <t 63"t PRYTA] J
Unknawn 5 <t 641 <t 4t < beit <064 <t 64" <0 ' 15470+ <t 64 <60 6411 820
Teidecare s <t st <0l ' st <l 6" <th 64" <t 611 Y L «ws it 581 39 <x345 42
Unkngwn 5 <t 611t <0 631 <60 63"t <) 64" <t 6™ <o) 64" < 6t <60 64" <60 61t <=6l 64
Teuadecane s <6064 <t 64' <D 6yt <4, 64" <t 64" <60 ba't <t 6t <006t 1018.80" c=167 10
Uninown 5 oty 61" <ot <6l 65 <l 't <ol 64t <8 b4t <ot PR <td) bg't <t 64

# = Comipounds we listed in retention time order
Thin =« ACI0 hot-mix without rubber, thin 12y er
PQL = Pracucal quanticuon limit

field blank concentration, «hichever is peester

11 = Air concentration of tus compound in this sample is NOT greater than three times (3X) that day’s fiedd blank conceaurtion or the detection fimit
L = Ajr concenuxtion of this compourd in this tample is NOT geeicr than three tines (31X} the avetape facilny blank air concentration or 3X the average



61-9

TABLE B-32 TENTATIVE VOLATILE ORGANJIC COMPOUNDS--ACIO THIN WITH RUBBER ESTIMATED EMISSIONS

Sample 10 T04¥ TB.44 1043 TH-50 TU.51 -2 AVERAGE
Sample Type Thin Kub Thin Rub Thun Kub Thin Rud Thin Hub Thin Rub . Thin Kub
Collgcrion Dare oL 02193 w127M3 WMy usr2amy us2imy 0S5/
Compound® npAL HOAmY min) pOHm* *min} pGAm “min) 1GAm! *piin) uGAm P iring pCAmI* anin) HCAm**min)
CS Alkane 3 <60 64" <60 seMt <60 1 <60 841 <60 6"t <00 641 <260 64
C6 Alkane 3 <60 4" <t 8L <60 647 <60 sa'lt <t <ty st <=50.64
Cyclealane or branched alkene s <6841 061" 60,641 <064 <60 oL <6054/ =064
Butanal [} <6064 <60 64t <60 54 <t0.6M <60 ettt <60.64L <=6l 64
6 Alkane 5 <64 <00 B4ttt <60 84 <6081 <60 B4 <664 <=0 64
2.Butena) 3 it 206,191 <60, 61HL 91.09 wnn <0 sttt <=2U8.21
2-Methylfuran 3 <6064 <60 &4t <6064 169.80'2 <0 &1 <00 64 <=78.84
3-Butea-2-one s <tp.64'0 450.89" <60 6441 98241 630.69 90 <=408.3)
Cycloatkane of branched afkene L <6053"T <0 6" - <40 541 <t 84t <sq st LTS =60 64
Appasently Butanal s <0054 <) 641 <60 647 o st <60 641 <00 64’ exll) 61
Cyclohexane [} <60 &4 <60 6aML <50 64"t $15.79 <l gt o gttt <nl4y 50
Unknown Chiovocarbon [} <t st <o 641 064" <o ML a3m <5 841 <=(2937
Pentanal . [ <0 64"t <w.eMt <60 64 <0 611 <t 6t <« 't <=t 61
Unknown s <60 644 <tn 64t <60 8" 1541 <6l 64 <0, 64HL <=14.7%
>4 Aldehyde [ I A <t 61" e 64" 206 1AL 9w 1uy o' <214 08
C8 or 9 Alkane $ <064 <6064 «wo.a't <6064 <o) 641 <60 611 <=6
Atetic Acid s <t et <0054 <t 6% <60 641t s u 148,540 <=7 N
Unknawn ) <60 68" <3 61 <60 841t <0541 PYATIL <60 641 <=ty 64
Meaanal 3 ¥ 178 26 <60 64"t 32153 2147 (19 <=21189
Silonc 3 <0 5eit <6 gt 0641 <6041 509 20 <0 bt =135 14
Unknown 5 <t stk <061 <06t 169.830'0 <to.s4tt < s <=18 84
Untnown [ Lt < 6Nt <en g1t 91 113 P FIL <=130.33
ﬂ N.N-dimethylacctamide [] .M 065y 3"t 528505 wnt par2t 126102 <=a9t;0 59

¥ « Compoundy wr tised Iy retention 1ime order
Thin Rub » ACLO hor-nix with rybber, thin layer
PQL = Practical quantitation timit

I » AR concentration of this compound n thiy samsple iy NOT greseer thar three times [31X) that day"s fick] Blank concentyation or the deteclion Timis
L = Air concentration of this compound in this 1ample it NOT greqter thin three dmes (3X) e averape Tacility blank uir concchuation or IX the aversge
ficld blank concentration, whichever iy greawes

{eohiihued)



TABLE 8-8. TENTATIVE VOLATILE ORGANIC COMPOUNDS--ACIO THIN WITH RUUBER ESTIMATED EMISSIONS (concluded)
!

h

oz

Sample 1D ™ ¥ TH-8 TU 43 Th.30 TU-51 ],I TH-52 AVERALE
Samplzx Type Thin Rub Then Rub Thin Rub Thin Rub Thin Rub : Thin Rub Thin Kub
Colicction Date POL w2183 47243 wamm) usrAmy Usnam} L usnam

Counpound” npt. pGAm*® min) LCAm*min) wCAm *min} pGRm *min) HGAm? *miny '\ pGAm**nun) pGAm* *min)
CHf Alkane L} <60 64" <t 64"t <o safit” <60.64" <« 61t <t 64" <=00,64
Unknown Keione 5 <50.64" PLTILE <6 54t 339,560 21896 Byt =147 56
Dentaldehyde s <60 647" <60 6aMt <60 641 361.86 <oel’ 1 cue™ <=i1018
Apparenify Trinethylbenzene s <0 544 <6t <60 64"t <50 64" 7 TALLS >.‘ <6 641 <sGl 84
Octanal s 260 g 157,67 <60 64" &18.58 0021 ; 191 06- <x313 34
CTH2 Atkane s «6g sttt <t 64" 60,641 <60 64" <t0 64"t 109.16Mt <=68 1)
Unknown s <80 64t <ty 64" <50,647% 137,67 <60 641 <D 64"t <276 11
Unknown 3 <60 634" <t 64t <6061 gt 14876 213570 <=1E[ 9)
Unknown L 183 1M s <60 64" 06 43 ss.17t bt <=411.48
Ci2 or 13 Alkane s <60 6411 < o't <ty stk <61 <Ol 64" i <60 64 <atl) 64
UnLhown s <60 64" P <6064 <6064 <60 64t R L <= 64
Uninown s <6ttt <0 't <t s <60 s’ <6t 631t <) 6t <=060 64
Unknown 5 32747 <) 41 <t 64"t 24187 36186 20257 <a216.29
UnLaown 5 RETETR <G 61t <ty M <o et 1173 Cpas s < 17789
Tridecane $ At <Gl 641 <60 631t <ty 59"t 9ss 18 boengt <=200 74
Unlnowa 5 <t 61"t <01 64" <t 64" <6l 647t £49.00 | ey <=198.10
Tetradeeane s <SU6't < g’ <t 641 <00 84" 715.89¢ LR <=228.42
Unknown s <0 6L < 6 <t 54’ <60 84" <t 5L <ty st <=60 64

# 2 Compounds we listed in retention tine onder
Thin Rub = ACTD hot-mix with rubber, thin layer
PQL = Practcal quantiation timi

1{ = Air concenuation of this compuund in this sanwple is NOT greater than three times (3X) that day’s ficld blank concemnation or the detectivn limp
L. = Air concenuation of this compound in this sample is NOT greater than tuee times (IX) the average Facility blanl e concentration or 3X the average
field blank concenuanion, whichever i greater



TABLE B-9. TENTATIVE VOLATILE ORGANIC COMPOUNDS--FACILITY BLANK ESTIMATED EMISSIONS

Sample 1D . TB-1$ TO-t6' TB.3% TO-38 .10 TO-18 TH-16b (I AVERAGE
Sample Type - Facitity Bik Facility Bk Facithy Uik Facility Utk Facifity DIt Facility Bik Facisty DIk Facilny Bik Facihty Blk
Caliection Date PQL Vi) oV (PR A w3 GiE 5 0sN1A3 0SS 050193
Compound’ ngll pGAm?*miny pGAm**min) pGAm* *min) pGAm**min) pGAmM?*inin) pGRm *min) pGAmM*=min) uGAm *nin} pGAm*min)

" | €5 Atkane 5 <60 64" <60 64" <t 61" 667.0F <60 64" <60 61" <b0.64ML <60 64" <236 45
€6 Altane s 19 <60.64" <60 6a't <50 641 <60 4L <60 1" <60 6448 <o 6L <=145.54
Cycloalkane or branched alkene 3 164949 <(0.64M <6064 <60.64" «60,64" <60 644 <60 64'% <60.64"t <=159.25
Butana! 5 <6647 «t0 641t <60.64" <60.64HL <60 6111 <6 641 <60 641 <60 641 <= 64
Cb Alkane . L] <60 64"t <60 641L <60 64" <6064/ <60 64" <60 64" <t 1ML <t 641 <=0 81
2-Butenal [ <0 4" <ty 64" <t 641 <0 6I'L <6061 <64 sttt 0 6l <00 64"t <=6 64
2-Methylfuran [ <06 <o 64"t <00 6™ <60 64t <60 84" <0 31t <) G’ <td) Gttt =06l) 6 “
3. Buten-2-one ] <60 p4Mt <60.64Mt <t 64" <t0.64M <60 61" <60 641 <3 't <t 641t <= 63
Cycloatkane or branched alkene 5 <60.64" <60 64" <60.64" <60 4Mt <0841 <60 64"t <t0 &4 <ttt <=l 64

to || Appuenty Dutany 3 <) (' <t 61"t <tg &'t <t 6t <6 61 <t 61" PITALY A €20y 64

U

™ Cyclobexane L1 <6084 <6064 <6064 <80 ML <60.64" <80 641 <60 61" <60 64" <=6l 64
Uninown Chiorocarban s <0541 <0 6181 <t0.64Mt <60 61" <t0.64" «t064't <t 641 <00 64"t <=0 64
I'entanal 1 <60 64" <60 64™ < s’ <6 61" <60 bt <0 64"t w6ttt AL <ty 64
Unknown ’ [} <60 4L <60 64"t <ty 61t 60,64 <6641 <60 64 < 5 < 64" PRTLY “
>0t Aldehyde 3 <ttt an o't <ty o4 <) Mt <t 64"t <t 4’ <t 64t ctrpifit 7 YAl ‘

E C8 or 9 Alkane 3 <t s <60 641 <G 6t 511.5) <ty 6a'tt <00 5!t <t 611 <6 64" <=8 25

l Acetic Acid s <0.64" <6064 <t 64"t <60 a4t <60 6" <t 64"t <6064t <) 84" <=6 64
Untnown [ <) 61" <60 64T <60 it <6l 64t <t) 61"™ <0t pe'iL <) 5a'i <ty it <=tdH i
Hevanal 5 <60 64 «t0.64M et <t 84" <60 611 4;1 o't <« 618 <t 61t <=} 64

l Silotane 5 <60 64" <60 B4ML b0 st <60 64" <40 6"t <60 64t <6 641t <60 1t <=td) 64
Unknows 5 <6063 <60 et <t 6" <6064t <t0.63'"™ <606’ <00, 64" <40 5"t <=0} 6t
Unknown 5 <t 64" <60 641t <. <60.64' <60 64"t <0 641t PATALD <60 64ttt <=01) 64
NN-dimethylsc etamide s <60 6411 et . 11667 69" 8840.52" 176047 9178.36% 9178 3¢t 9081 82t <106

¢ = Compounds wre listed in retention time order 1 = Air concentration cf this compound ia this sample is NQT greates than three I?mtl £3X) that day’s field blank concentration or the detection fimit {continued)

Facibty B = Facility blank 1. = Air concentration of this compuund in this sample §s NOT greater than thiee times {3X) the svceage faciliny blank ait concentration o JX the average

FQL = Pracucal quamitation linu field blank concentrativa, whihever is greater



TABLE B-9. TENTATIVE VOLATll:E ORGANIC COMPOUNDS--FACILITY BLANK ESTIMATED EMISSIONS (cuncluded)

i

1

Sample 1D TD-4S 0.6 T™-32 TH-34 T840 7048 ' TO.t6h TB-47 AVERAGE
Sample Type Facitity Bk Tacitioy MK Faciliey Blx Facility Btk Facility Dik Facitiny Bk Facility Bik Faciliy Bik Facility Blk
Collection Date pQL out M} 0Y11m) 0471393 04/13) 0l/15r9 23079) . 0swIm) o093
Coripound® ngt. BGHmmin) #GAmY mun) pGAm > min} WOAm *min) GAm™ *min) pORrs > ming pGAmI*min} pGAinmin} ¥GAm} min)
CIt Alkane s <t0 8yt <60.64" <t st 864.13 <0 641 <60 ' i: <60 64'L <061 =160 0
Unknown Keione [} <60 6L <60 6' 60 541 <5061 <6064 w0s™ | ce0ett <60 64" <8064
Benzaldehyde 3 <60 4% <60 64" <60 g1t <cq 64t <6063 <60,64H |« st <60 &4 <s60 64
Appuently Trimethylbenzene 3 <60 1Mt <60.64'" <60 61" 278.9 <t o't T <0 641 «=81.9)
Octanal [ <60 64ML <0 84" <6ty 64" <50 64"l <t0.84M 169 80" 169 Bftt <60,64'- «x§7.93
C12 Alkane [ <60 62" <G54 <0 63" 98241 <t 641 <60.631 ' <80 6L <60 611t <x175.86
Uninown 3 prrA Ly W't <t 61" <t St <0t 62M1L <Gt <t 6™ <u 641t <=0 64
Unlnown $ pr7 AL <00 641 ss2. 30 <tost™ <0 64t st SR T H2t <=218 12
Urknown 5 <t 641 <60 &1L sTuOd- <t et LIS an.et 166 g3t 715544 <3136 &1

by | 012 0r 23 Adkeoe L <t0 64 s <60 82 36286 <60 62" <00 64’ <) 64" <00 61"t <=08 54

T :

tt:)) Unknown 5 <60 st 6O 61 <0 61t <toy s’ «60.64""C <60.64M T T <60 o4t utl) 64
Unknown s <tp 64t o) 641 <t 61'* <@ s U 6IML <6bh 64" <t ottt <th) M- <=l
Unknown 5 <s.d" <G st P <o s’ <60.64"% <60 641 <60 63'L <ty gs't <=60 61
Unknown ] <60.64" YL <t st <60 54" <60.64'"C <60 84"t <60 61" e <zl 61
Teidecane 5 <6 641 <60 64" PIT A <664 <0’ <06t 6t <60 61" <=t 64
Unknown ] <60 64" <60 64t <6 &M <64 EATAL <63 S48L <0 64 YA <=6l 64
Teuadecane 5 <60 64"t <0641 <0 st <60 et <5 54" <6 641 ettt <60 61t <ath) 61

Lul\ljluwn s <60 64" <0y Sl <Gl ' e’ < 64" <60 64 bl B9t <ty 'L <sé)

# = Compounds are fisted in retenlion Bime order
Facitity Btk & Facility blank
PQL = Pracucal quantiution timit

H = Air concenuation of this compound in this tample is NOT greater than three tmes {1X) that day's Gield blank concentation o the detection hmst
L = Air concenuation of ths sompound i 1his tample is NOT greates than theee inwt [JX] the average [icility blank ‘mt concentration ar 3X the average
ficld blank concenuation, whichever is greater



£z-4

TABLE B-30.

ORGANIC XAD-2 TRAIN TARGETED SEMIVOLATILE MASSES

Sample Name XAD-) XAD 6 XAD 9t XAD-12 XAD 40 XAD-16 XAD-2? XAD-31 XAD D XAD-A1 XAD-8 XAD.18" XAD-30
Sample Type . Thick Thin Thin Thin Field DL Thin Rub Thin Rub Thin Rubd Thin Rub Fiebd Bk Facility Dk | Facifiry Bik | Faciliny Bl
Date of Colleciion MDL 11189] i) zisN} ir15m3 112389) 4718 211173) 5n24m) 41191 11/ 2l 11493 1M1
Compound' WG nG) WGy G) Gy w0y (uG) wG) WG} WG WG} Gy {4G) 4Gy
Phenol 1y 1200 510 110 - 1o 1448 § 3AP 38 7248 1948
bis(2-Chiotoethyl) Ether 1o - - . . . . . . .
2-Chiorophenol 10 - - . - . - . . . n " . .
1,)-Dichiorobenrene ‘I ¢ - B e - - - .- - . - J}» o "
1.1.Dichiotobenzens 10 - - - - - . - . . . i . .
{.2-Dichiorobeniens 10 - o - o - .- - .- - . .
2-Meibylphenol 1.0 - - . X o 7478 914 60* !t 3 1 S - 4578
bis2-Chlotofsoprogryl} Edber 10 - .- .- - - . - - .- - - -
N-Nivoso-di-n-Propylamine 10 - . - - - - ’ . .
4-Mcthylphenal 10 - - - 43* - . 1) - ) 4A8 2000 . .
Heaschloroethane 10 B - . - - - - . .
Nivobenrsne 10 . - " .A " - - w » . .
sophorone 1o . - v - - . . . - . -
1.Nitrophenol 10 - . . - - . . . - -
T A-Dimethylplenol 10 = - - - - " . .
Dentoic Acid 1o - - . - - - s - Y 90 -
bist 2-Chloroetlios ) hicthane 1y . .- - I . - =
2.4.Dirhtorophenal 10 . - - . .- . v - - - . v
1.2.4-Trickiorobentene 10 - o - - - ™
Naphthalene 1o F50c g14€ 2yt 16 A0 Juure IS 1pre LTI LR 6.1 1At s 38 22178
1-Chioroaniline 10 - . - - .- . - - - N
Heanchlorobutadiene 1D = . - - - . - . . . .

& o Campounds are Fisled in retention time order «« = Not detected a3l the MDL 2nd satisTies the conditions for footnotes A snd B {continued)

Thick o ACHO hot-min without rubber, dhick fayer
Thin = ACI0 hot-mix without rubber, thin layer
Thin Rub = ACH0 hoi-mis with rubber, thin fayer

¢ Bik = Field blank
Facility DIk = Facsliry blank
MDL » Method detesrion hmit

A = Mass of this compound in this sample is NOT gieater than three times {1X) the averags facibity blank maiy or the average field blank mass,

wehichever is greauer (averager will inrl\uic detecrion limits us appropriate)
B = Air concentration of this tompound in this sumple is NOT greater than thiee limes (3X) the aserage facitity blant ait toncenuation
C = Compound present in laboratory blank: background subtraction NOT performed

. * a Some visible damage 1o filtes edge
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TADLE B-10. ORGANIC XAD-2 TRAIN TARGETED SEMIVOLATILE MASSES {continued)

'
I

Sample Name XAD) XAD 6 XAD.9 XAD92 XAD-A0 XAD-16 XAD:27 XAD 31 XAD 27D XAD-41 XAD.-2 Xab.18" XAL-30
Sample Type Thick Thin Thin Thia Ficld DIk Thin Rub Thin Rub Thin Rub Thin Rub Fichd Bk Facility D1k | Faciluy 8k | Facitiny Uik
DBate of Collection MDL 172883 2273 Ji1393 Pzila) U583 Esfudl 1183 34”3 1218 2191 o3 41493 higl ]
Compound” (G) WG} G} {WG) WG} wG) G} wG) uG) wG | uG) G) +G) el
1.Chlore- 3-Methylphenul 10 . - - j{ - - . . : . .
1-Methylnaphthalene 10 L - - 1 1A - ! 9.1A 934 t1.04e . - R
Hevschloroe pelopenuadiens ‘l 0 - - - R . - - - . -
1.4,6-Trichtorophenol [R1] - - - o . - -
2.4,5-Trichlerophenot 1.0 - - - = . - o . - . . -
1-Chioconaphthalene 10 - - - - - - - - .
X-Nivaaniline 1.0 - o . P . . - - - - . .
Dimethylphthalate 10 = - - - - - - - - .
Acenaphthylene 10 - - - - . - . - = - -
2.8 Dintuoioluene e - - - - - “ - - - .
3-Nigoaniline 10 - - - . f . -
Acenaphthene 1.0 e - - - - o .- . - 1978 - -
3 .4-Diniuophenol 1.0 o - = - = . - - . .- . .
4-Nwuophenol 10 - - . - - . - .
2 .4-Diniyomoluene 1.0 “ - " - e ! -
Ditenzofuran o - - - - . . “ L] B [ a .
Dichylphthalate tu 6l 1ot 1guAt nut 1340 108 Tor8 Dyt 1748 : 1ot ) 3A8 7248 62
Pluovene B4 - . - - - 1 348 - ! 1 9AN .
3-Chioeopheayl-Phenyl Ether | 1.0 - - - - - - . - .
4-Nrroanitine LU . . .- . . . N N
4.5.Dinitro-2-Methylpheno! 10 - - - e N - . - - .
N-Nitrosodiphenylamine 1o . - - 130 - 648 - 174 - 1 oAR .

(continued)

¥ » Compounds are tisled in retention time order
Thick a ACID hot-mix without rubber, thick tayer
Thin & ACI0 hot-pua without rubber, thin fayer
Thin Rub = ACYO bor-nuv with rebber, thim Jayer

Fi Bk = Field blank
Facitity Bk = Faciliry blank

- ®w Not detected a1 the MDL and satisficy the ronditions for footnores A and B
A = Mgy of iy compound in 1his sample is NOT greater than thiee dmes {1X) the average faciliy blank muss or d.e ;\gn‘g Micld blank mass.
whichever it greater {averages will include detecrion Timits 4 appeopriate)

U = Air concentation of this compound in this sample 31 NOT greater than thice times (3X) the average facility blank sir concentrauon

MDL = Method detection limit
* = Some visible damage to filter edpe



TADLE B-10. ORGANIC XAD-2 TRAIN TARGETED SEMIVOLATILE MASSES (concluded}

Sarple Nanie . : XAD.3 XAD-6 XAD-9: XAD-12 XAD-10 XAD-16 XAD-2? XAD XAD 21D XAD-L XAD-¥ XAD 18" XAD-30

Sample Type ) Thick Thin Thin Thin Field DIk Thin Rub Thin Rub Thin Rub Thin Rub Field Bik Facality Bik | Faciliey DIk | Facelny Bik

Dase of Collecrion MDL 112893 v49) viss) 125M) 2257} 471193 1183 5n1/) 47X71M) 471193 viiml RIET ] 53
Jiompound' Gy wG) nG) [ o] G) wG) 1G) WG] (M} [T} [w)] WG} G (1G)

4-Bromepheny!-Phenyl Ether | (.0 - o o - “ o v e - - - - e

lexachlorobenzene 1.0 . - - . - - - - . .

Pentachlorophenol 0 - - - P . - " . . .

Phenanshscne L0 Lo 148 1.2M8 1048 - 1148 - - 170%8 -

Anthracenc o ~ - - - - . . . . 2148 . .

di-n-Butylphthalate 1.0 94,07AP 100 0*® g1 078 ner 14078 4000 wf 00r8 w0.0F 1 A2 oA 16048 9% (8

Mueranthene 1o - - - . . - . 3748 .

Pyrene Lo - . . . . 2148 3gAD . N

fhutylbenrylphthatate to - 13 - - 1348 LR} 15% 1548 y 428

).Y -Dichlotrobenzidine 10 - - - - . - .- -

Chiysene (K1} - . .- - - . "

Bento(a)anthracene 10 . . . ’” - - . - . . "

bist2 Ethylhexyliphthatate 1o 5 30 5.1A0 8.2*P 31248 e 3.248¢ 5348 502 545 1,348 3108 178 §AB

Di-o-Outylphihalate i - - - . - N . 7348 .- ) Ll

Beno(b)luoranthene B} - - . o - - . .

Henptk Muoranihene 10 - o . .- -

Denzulalpytete to - v . . - BN

Indenol$.). edipyrene (] - - - - - v - .

Dibentla hianthrscene 10 - B . . .

Benzolg hilperylene tu . . " - o . . N

Uentofe)pyrene Lo - - - . - - - .

2 o Compounds are Ysted in retention time ocder
Thick » ACI0 hot-mux without rubber, thick layer
Thin & ACIO hot mix without rubber, thin bayer
Thin Rub = ACI0 hor-mis with rubber, thin layer
d Bik = Field blank

Facility BIX = Faciliny blank

MDL » Method detection fsmut

~ » Not dewzeted at the MDL and satisfies the conditions for fooinales A and B
A © Masy of this compound in this sample is NOT greater than tuee limes (1X) the sverage {aciliy blank mass or the average field blank mass,
whichever i greater (averages will include detection fimits as appropriate)

B = Air concentrasion of this compound in this sample is NOT greater than three timet (3X) the arerage facitity blank xir concentrasion

C = Compound gpersent in laboratory blank; background subtraction NOT perfomicd
F = The muass for this compound in this sample exceeds the instrument calibration tange but 5 wahin finear range
* = Some vitible damoage to Milier edge
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TANLE B-11.

ORGANIC XAl}-2 TRAIN TARGETED SEMIVOLATILE AIR CONCENTRATIONS

Sumple Name . XAD-} XAD-% XAD-9 XAD-12 | AVERAGE | XAD.1§ | XAD-27 | XADI1 | Xab.21D| AVLRAGE XADS XAD-18" XAD-J0 | AVERAGE
Sample Type Thick Thin Thin Thin Thia Thin Rob | Thin Rub | Thin Rub | Thin Hub Thin Rib Facaliy Ulk | Tacility Ik | Taceday ik Faciligy
Datc of Coflection MDL 1289) Vi) 2149) 1519) nnl 1219 3114R) 111319) it u11/) 1149) 5719) hix
Compound” G} pGimn® pGim? pGin? pGtm? pG/m? uGim® pGim? uGtm? yGirn? pGm? wGrm! wGim? #Gim® pGim
Phenot 1o 2168 - 117158 13512 <nd 841 106) 011228 | 10878 | oaser? <2074 - 12330 - <=0 363
bi{2-Chioeoethyi} Ciher Lo - . .- e =0 212 . .- »e . <=0 24) . e - <=0 136
2.Chlorophenol 10 - - - - <s0.211 - - - . <x0,243 “ . . <=0 1236
1.})-Dichloobenezne ’ 10 - -- - - <=} 212 .- - - - <=1 21) - - . <=0 116
1. 4-Dichlombenrene X - - . . <) 112 . - " . <=Q_21; .- - - <=1 1)6
1,2-Dichioeche neene 10 - v . . <vQ.211 - " .- - <=0 24) - - - <=0 26
1-Methyiphenat th . " - 1329*0 <} 370 2.199* 1.3644° 11954 131848 <al 932 118540 <=0.54)
bis{2.Chioroisopeopyl) iher | 10 - ” - - <=0 212 - . . - )24} - - <=0.136
N-Nivoso-di-n-Propylamine | 1.0 . . . .- <1212 - - - <=0 13 - - . <=0 236
1-Methylpheno! to - - - ot <0411 . - 62958 - BTE «x0.266 - - - <=0 136 ‘
Nerachioroethane 1.0 .- o - . <rl} 212 - o . <=0 N3 e o . <=0 136
Nivobenzene 1o “ . . - - <0212 - - - - =0 235‘ - - =) 216
fsophorone 10 - - - . <1 112 = - . - <=0 143 - - <=1 226
1-Nitrophenn! 1.0 “ - - . <o) 212 M - - - ) 247 P . " <=0 234
2.4.Dimethylphenol 1.0 - - - - < 21 - - - - <=01i) . - - <=013%
Bentaic Acid ¢ " . - - <=0 212 . 1391* “ Ll <=0 498 - - - <=0 236
bis]-Chloroethosy) Methane ) [ R] w - * . Q212 A4 - - <024}, - - o <=0236
2.1 Dichorophenol 10 “ . » . <121} - . - <=0 24) - . o <0236
1.2.4-Tnchiorobeneane I0 - . .- . <) 28 Y - “ .- N <=0 24} - “ <=(F 236
Naphihalene 1o 17921% 10339 | .143°C | sonnd esl) 489 5110 13370 | rssor 210" <=6 0% 0.371°8C 131340 519178 <32 632
. Chicwosniling 10 . - =0 212 - .- - <0 M} - - . <02}
Hean hlorobutsdicne 10 R » N - €071} - - e . <=0, 14} - - - <=} 236
1 Chicro-3-Methylphenol o - - - - <0112 - - - - <018 - - - «=026
2-Methytnaphihafene 1o om* - - 02158 <x 213 11784 - 14004 - <31 810 . . . <=0 236

{cuatinucd}
# w Compounds are fitted in retention time order

Thict = ACIO hot-mis without rubber, thick fayer
Thin ® ACI0 hot-min without rubbes. thin layer
Thin Rub @ ACIO hot-miv with rubber. thin taper
Facsfiey 1L u Pacility blank

AL, = Methed detection himiy

.« @ Naot detectad 81 the MOU and satisficy the condutions (or footnotes A and 0

A = Mass of this compound in thiv sample s NOT peearee than thice tines {3X) the svetafe faciluy blank mass or lhc verage Nicld blask mass.

whicheves it greaves {averages wilt inclvde desection limits a3 approprise)

D » Air conceniation of this compmund in thu sample it IWOT grester than three ey (YN) the ascrspe facility blank sir concenuauun
C = Coxnpusand peesent in lubutatory think, badground wbiraction NOT prefuesned
* = Some visible damnage to Glucr edpe
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TABLE B-11. ORGANIC XAD-2 TRAIN TARGETED SEMIVOLATILE AIR CONCENTRATIONS {continued)

Sample Name XAD-3 XAD-§ XAD-% |' XAD-12 | AVERAGE XAD-18 XAD-27 XAD- 31 XAD-2TD | AVERAGE XAD-§ XAD-18" XAD-30 AVERAGE
Sarupie Type Thick Thin Thin Thin Thin Thin Rub | Thin Rub | Thin Rub | Thin Kub Thin Rub Facility DIx | Faciliy DIk | Facility Bik Faciliny
Date of Collection MDL intR) wigl ikl N59) 4119} inin) 24M] 11219) vitmi 1493 bated) 1] 3
Compound’ (G) uGrm? wGim! yGim? pGim! pGrm? wGim? uGrm? ¥Gim? wGm! wGmy? pGim? wG/m’ pGim? uGim?
1levachiorog yelopentadiene 1o - - <=0 N1 ™ e I <=0 M) . <3236
24,6 Trichlorophenot 10 . - o B <=0.212 - . . <=0,243 . . <=l 236
2.4.5.Toehlorophenol 0 - - <=.212 - - - - < 24} - - <) 136 ‘
2-Chioronaphthalene 10 - - - <=0.212 - - - . <=0 243 - - . «=0.236 ‘
1-Nivoaniling 10 - - . <=0 212 - - - <=0,241 - - . «=(.236
Diunethyphthalaie 1.0 o i =l 232 o “ <) 1) . - . <=0 136
Acensphthylene 1.0 - -~ - - <=0.241 - - - - <=0 143 - i - <0216
1,6-Dinivotoluene 1.0 [ <= 212 - - - <= 24) - . - «=2)6
J-Kuwraunitine to - - - i <=0 211 - - . B <=0 24} - - <=0 236
Acenaphthene to o - - - «=0.312 - - - - <=0 24} - - <=0.236
1.4-Diniwophenol 10 - - . - <=0.1]2 - .- " -~ <= 1) . . . <x02)6
{-Nivophenol 10 - - - . «=(.212 - - - - =0 14¥ o <=0 236
2.4-Diniuotoluene 10 - w - - «=0212 .- .- - - «z0 143 . . «=) 136
Dibenzofuran e - - - <= 242 - o 20*? <=0.252 . - - <=0236
Diethylphthalate 10 12073 2669%% | 3266*% | 2a51A | <e2698 1N | 132920 | ot | oLasor® | et 067640 181248 1632% <=1.37}
Fluorene 10 . - - «=0.212 135848 - - . <=0 183 - R <cl) 234
LJ Chiorophenyl-I'heny! Libee 10 . . . . <=[) 212 <=l 24) <=1 230
1-Kivoanihine v . v . <x(l.2)1 - - - e <= 3] .- <1216
1 6 Diniue-2-Meibylphenal 10 o - - - <=0 212 - - - a ed) M1 - - - <=0} 236
N-Niupsodiphenylamine o - - . 013248 <= 204 1.3294 - 2us1* <al.¥6) . <=(}236
1-Btonwphenyi-Phenyl Ether g4 - .- <=0 212 . . - oxl) 1) . .. <=1 236
Hevachorobenzene 10 o n - <0112 - o - v <=0.24) - . <=) 236
Pentachiorophenol 10 -- - - <=0 112 o -~ - <e( 24 - R <=4} 236
Phenanthrene 10 | 0192 | 0919% | 0419*E | uwirt | =066 || 0SMAT - - €= 353 - - ; <136
{conunued)
t e Compounds are listed En rerention time order

Thick = ACI0 hot-min without rubber, thick tayer
Thin o ACIO hot-mis without rubber, thin layer
Thin Rub = ACIO hot-mit with rubber, thin Tayer

Facily DIk = Facihy blank
MDL = Method detection limit

- x Not detected a1 the MDL and 12tisfies the conditions los footnotes A and D

A = Mans of this compound in this sample is ROT greater than three tiney (3X) the average faciliy blank mass or the ssesage field blank mays,

whichever iy greater {averages will include detection limiu as appropriate)
D = Air concenuation of this compound in this sample it NOT grester than tuee Umes {3X) the sverage fieility blank air concentration

® = Sonw vitible dunage 1o filuer edpe
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“ TABLE B-t1. ORGANIC XAD-1 TRAIN TARGETED SEMIVOLATILE AIR CONCENTRATIONS (concluded)

Sample Name XAD-) XAD 6 XADS | XAD-12 | AVERAGE || XAD-16 | XAD27 | XAD-N | XAD.21D} AVERAGE XAD-8 XAD.18" | XAD-30 | AVERAGC
Sample Type Thick Thin Thin Thin Thin Thin Rub | Thin Rub | Thin Rub | Thin Rub | Thin Rub' || Facitity Dik | Facility Ok | Facitity DIk | Facitity
Date of Collection sMDL | 1289 20493 211853 w1593 inm3 18} SRS 11183 b AL UM L) 1111
Compound® (1G} wG/m? wGrn? uG/m? pGim? uGim! $G/m? uGfm? wGim? ¥Grm! uGrm? wG/m? wGrm? »Gim* pGim)
Anthyacess Lo - - - " <0212 ‘ - - - - <MY - - <=(323%
di-n-Duiylphihalaze 0 Mt 02022 ] 290t | 525620 | estSSs f} 1147000 | asassF ] 2100000 | usass | emlsolu 9.3707® 1027 252008 | 12858
Duoranthene ta - - - - <=0.212 . - - .. <=t 143 - - <=0136
Pytene 1o « .- - - <0217 - - 055440 - =0 M . - . <=0 136
Uvtylbenzyplphithalate 10 - o 0936 . <=0 483t - 0129548 1404 p3aAe <0879 . - 0369*® <=0
3.3‘-Dichlorobenzidine 1.0 - - - P =0 212 - - - - «x),31) } - - <=0 3136
Chrysene 10 - ) - - <=0 212 l .~ .- - - <= 131 - - <=0.136
Denro{adanthracene to e " - . «=01211 . - - . <=0 14} ' - - - <=} 136
bis{2-Ethylhexylyphthalate 10 | 10902 | 193428 1 13008 | 0826°°C | cei2im ] 1200M8C0 1208A% | 2374*2 | 1a0*P | cwre0Ti ] OmsAR 1208%2C {1t «=1018
Di-n Outylphthalate 10 - - - - <0202 - - 2.480°® - <982 - 1 | A
Denzob)luoranthene 10 - - - - <x0.22 - - - .- <=0 24) ' - . <=0 236
BenrolkiNuoranthene 10 - - - - <=0 212 . .- - - <=0 143 - <=0.216
Benro{a)pyrene io - - 8 <=1 212 o - - B <) 143 <=0 216
Indenof £.2.)-cdipyrens 10 = - - .- <= 213 - - - - =0 243 - v - <=0} 138
Uitent{a W anthracene [ §1] - . . <0212 - o - I <t ) - e <=t} 130
Bentalg b idperylene to - - . - <=0.212 - - - - <0243 - - <= 236
Denrole)pyrene 10 - - - - <= 212 - -~ - - <=0 21) - - <=l) 236

t = Componnds wre listed in relention time onder
Thick = AC0 hot-mis withoot rubber, thick Jayer
Thin » ACI0 hot-miz without rubber, thin layer
Thin Rud « ACIO hot-mix with rubber. thin layer
Facility Bik » Facifiy blank

MODL = Methed detection limi

¢ = Same visible damage to filer efge

-+ 3 Not detected st the MDL and 12%iifies the conditiont for footnotes A and O ‘

A = Mass of this compound in this sample it KOT grester than three tmes (1X) the average Iacility blank mass or the average field blank mass,
whichever it greater {averages will include detsction fimits as appropriste)

D = Alr concentration of this compound in this sample 35 KOT preater than three timet (3X) the average Tacility blank air concenvation

€ = Compound prescnt In lsboratory blank: backpround tubtsaciion NOT perforticy

F « The mass foe this campound in this 1ample ex¢eeds the instrument calibration range but is within fineas sangr
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TABLE B-12. VAPOR PHASE, TENATIVELY IDENTIFED, SEMIVOLATILE COMPOUNDS - AMOUNT/SAMPLE

Sauple Name
Sample Type
Oite of Collection
Conspound”

XAD-}
Thick
19y
]

XAD &
Thin
Al
v

XAD-9
Thin
V1853
PE

XAD-12
Thin
71593
[

XAD-40
Field Dik
2725893
2]

XAD-16
Thia Rub
nm
re

XAD27
Thin Rub
4219}

v

XAD.3)
Thin Rub
38}
2]

XAD-11

Field Ok

117193
rs

XAD-A
Facility Bk
25193
ML

XAD-{8
Facihity Bik
4N4M3
3]

XALD. 30
Facility Blk
511
HE

1.4.Dinethyl-2-Penanol

I

110

40

1.52.11,14-Penuornapentaderane

21

2-{1-Methouyethoay ethanol

J;MN

>C13 Alkane

299

J,MN

>C18 Allane

P

1]“"

aYN

65”

LTS Atkyltamide

>C£6 Heranediaic Acid Ester

620

9

940

1201

30

0

17

>C0 Alkenc

m\l N

SQHN)

f’\l."

28

L0 Alkene

63“"

»CH Arid

M

>0 Mexanedioic Agid Ester

g™

Actd Etter

Actd Exter

Acid Ever

Alenc v Cycluatkane

130

Athene or Cycloalbane/Coclution

s

Afkyl Cyclopropane

Benzabdehyde

o't

10

Benzowiazole

ot

s

4]

CHl Acd Ester

15

C13 CiS Alkane

# « Compoundy e listed in rewention time order
Thick « AC1O hot-nux withour rubber, thick fayer
Thin 2 AC10 hot-mix without rubber, thin layer
Thin Rub & ACID hoa-mis with rubber. thin Jayer

Field DIk = Fictd blank

Facitiry BIX = Facility blank

M w Kass of this compound in this sample is NOT greater than theee times 13X) the s erage Tacility blank mass or the sverage field blank mass,

whichever §3 greater {averages include minimum TIC amounts 1 appropriaic)
N » Air conceatration of this compound in this sample i KOT greater than three tmes (3X) the average facilny blank concenuation

{cuatrnued}
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TABLE B-12. VAPOR PHASE, TENATIVELY IDENTIFED, SEMIVOLATILE COMPOUNDS - AMOUNT/SAMPLE (continued)

L
Sample Name XADAa XAD & XAD.9 XAD-12 XAD-40 XAD-16 XAD-2? XAD-31 }i' XAD-11 XAD-B XAD-18 XAD-30
Sample Type Thick Thin Thin Thin Viehd Bik Thin Hud Thin Rub Thin Rub Field DIk Facility Blt Faciluy Ul Facituy DIk
Date of Collection 172873 24 2188) ms 125m) Bly L] 4219] 51483 VIIR) 119} 4183 5nR3
Compound’ v v ue ue ue ve vE vr v vs v8 ve
Ci3.C18 Alkane
C13-C15 Alkane 92 10
C2 Deneene s 79 160 L ], b1
CB Phihalate ‘;
Diene or Alcoho! 16
Dicthylbenzene Isomer JgHN 100 L n sIMN T iad SN 3
Cthy! Ester-3-Phenyt-2-Propengic Acid M nMm o spMY 0 29NN 0 1 %
Ethyl Exter-)-Phenyl-2-Propenoic Acid }'\
Hlexanedioic Acid, Diociyl Eseer 200 J00 'X 59
fepuanat U '3 At
Nonanaf . o]
Octanat N ™ sy e 16
Postible Alkylcyclohevane | w
Styrenc 3 Dl AFTas ) n 1500 0w [}t 3w 580 PE11] 210
Unlnown st saMY (3] [Tl s:{‘i 1M 1) 30 M 11
Untnown bl bl g3t oM 39 39 H 60
Unknown LA 1suMY v
Unknown w
Unknown wi>{ Daygens
Unkrown wil Ozygens
Untnown/Posible Coelution

¥ = Compounds are fisted in retention time oeder | Facifity Bl = Facility blank ! )
Thick m ACIHD hot-niia without tubber, thick layer M = Mags of this compound in this sumple is NOT greatee thas three timey (3X) the wveeage facitiuy blank ouis o the average fickd blank mass, {continucd)

Thin « ACIQ hot-mia without rubber, thin Tayer
Thin Rub = ACIO hot-mix with rubber, thin fayer

Field Bk = Field blant

whichever I greater {averages include minimum TIC amounu a3 appropriste}
N = Air concentation of this compound in this sample is NOT greater than three timet (3X) the average [acelity biand concenuation



TABLE B-12. VAPOR PHASE, TENATIVELY IDENTIFED, SEMIVOLATILE COMPOUNDS - AMOUNT/SAMPLE (concluded}

Saniple Name XAD-3 XAD-6 XAD-Y XAD-12 XADID XAD-16 XAD.27 XAD-1! XAD.-51 XAD-B XAD-18 XAD-30

Samgle Type Thick Thin Thin Thin Ficld Dtk Thin Rub Thin Rub Thin Rub Teld Ok Facdity BIk Facifity Utk Facilay Bl

Datc of Collertion 1128193 wiN) ik s 1118m) 47N 3 Mnims /M) 1119 U191 ORI A M)

Compound’ n e 713 nr e ' [ wE nx e vg e

p-Methyiberzaldehyde 1A 2

n-Methylp-Propenylbenzene sV 64N M 2 b1l

Ci4 Hexanedioic Acid Eser

C8 Phyhatate 30 M 33 U 4
LMirﬁmum TIC Amount Reponsd 20 28 * 18 1 0 - s 17 L 19 {0 s 14

1t-9

# = Compounds are listed in tetention time onder
Thick » ACY0 hotmix withoul rubbes, tick layee
Thin = ACIO hot-mix without rubber, thin layer
Thin Rub = AC1T0 hot-min with rubber, thin bayer

Cweld B » Ficld blank

Facility Dk = Facility blank

M w Mays of s compound in this sample is NOT greater than thiee litnes {3X) the average facility blank mass or the average field blank pass,
whichever Is greater taverager. include minimum TIC amaunts as appropriate)

N« Air concentrzion ol thit compound in this sample is QT prester than three timea (3X) the averape lacility blank concentration
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TABLE B-13. VAFOR PI{ASE, TENATIVELY IDENTIFED, SEMIVOLATILE COMPOUNDS - AIR CONCENTRATIONS

Sample Naine
Sample Type
Date of Collection
Compound”

XAD.}
Thick
117393
pe/m’

XAD.§ XAD9
Thin Thin
24M3 2itm)
Dum’ ugjm’

XAD-12
Thin
prrllch)
pg/m!

XAD 10

Field Bk
125493
pg/m’

XAD-16
Thtn Rub
7193
vp/m’

XAD.27
Thin Rud
1393
yp/m’

XAD-M
Thin Rub
504Rm)
pp/m’

i

XAD.d1

Field Btk
221793

ng/m?

XAD-8
Facility ¥ik
Yiim)
pp/m’

XAD 12
Facibuy Uik
#47)
pgfm’

XAD-J
Facitity Dk
371/}
ugim’

2.4-Ditnethyl-2-Pentano!

BN

oy

89 51

2.5.8.11.13 Peneaoxapeniadecane

5353

2-(2-Methoryethorykthano!

’.',MN

15 Alkane

& 4,\"‘

1.238M

»C1§ Alkane

gy s

oMy

18 $4M

>C15 Alkylamjde

oto

>C15 Hexanedioic Acid Ester

2113

utu

114.68

som™

13719

ow

19.38

=20 Alkene

9 J]\IN

TR3ME PRI h

6.6

>C20 Alkene

11.8MN

444

>C8 Acid

84sM

»L8 Mexancdioic Acid Citer

L1

Acid Ester

Acid Esser

Acid Esrer

Allrac or Cycloutkare

no?

Alkene or Cycloalkane/Coxciution

0w

Allyl Cyclopiopane

Uenzaldehyde

9p24

Benzothiazole

16 29M

1609

Cit Acid Ester

921

CHI-CiS Alkane

¥ = Compounds are Jisted in retention hime order
Thick w ACI0 hoi-mix without rebber, thick layer
Thin = ACID hot min without rebber, thin layer

Field BIX = Field blank

_Thin Rub = AC10 hot-nux with rubber, thin fayer

Facility Btk = Pacility blank

A = Mast of this compound in thit sample is NOT greater than three times €3X) the arverage facility biank mass or the sverage feld blank mass,

whichewes i1 prealer (avessges include minimum TIC amounts as approprinie}
N & Al concentration of 11iy . mupound in this 1ample i3 NOT geeater than three time {3X) the average facility blank concenw ation

{eontinued )
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TABLE B-13.

VAPOR PHASE, TENATIVELY {DENTIFED, SEMIVOLATILE COMPOUNDS - AIR CONCENTRATIONS (continued)

Sample Name
Samplc Type

Dae of Collection
Cormpound’

XAD.)
Thick
1783
ng/m’

XAD-&
Thin
w3
pgim’

XAb.9
Thin
iam)
pp/m’

XAD-12
Thin
273m)
yym!

XAD-10
Field Bik
M15A)
pg/m?

XAD t6
Thin Rubty
419)
ppfm?

XAD-¥Y¥
Thin Rob
3118)
pp/m?

XAD-3}
Thin Rub
7243
ne/m’

XAD-21
Field DIk
1718)
pp/m’

XAD-8
Facifity Bik
PR
p/m’

XAD-1B
Facility DIk
4749}
up/m?

XAD-30
Facility Bk
143
ug/m’

CI3-C15 Alkane

C13-C18 Alkane

o

C2 Bentene

o.M

(888

36y

164N

000

€8 Phihilate

Dicne or Alcoho!

o0

Diethylbenzene Jsomer

6 60

P2 R3]

8934

oo

1ot

&"JIIN

130

1185

Cthyt Ester-3-Phenyl-2-Propenoic
Acid

M

¥ IIMN

9\’6“"

9.1

o

£.59M¥

682

Ethy) Estcr-)-Phenyl-2-Prapenoic
Acid

Hexanedioic Acid, Diociyl Ester

nn

88.97

1140

Veptanal

s37HN

Au

o.M

Nonaana}

2.1

Ocunal

6 w\ﬁN

1M

MM

13.86"

12,404

0w

Possible Alkylcyciohexane

Styrene

g

74 oM

M

ow

338 50

134w

1o

ow

1202

5.1

G118

Unlnown

1.5 e

[T A

o

19364

12,054

124N

0w

0

8.50

474

Unknown

7"]“7’

nn'w

T rlatd

v

138

Unknown

L L

AERTI

5286

Unknown

16594

Unknown w/>t Oxygens

Unknown wi>d Oaygens

¥ = Compounds are listed in retention rinxe order
Thick = ACIO hot-min without rubber, thick Layer
Thin = AC10 hot-miz without eubiber, thin tayer
Thin Rub = ACT0 hot-miz with rubber, thin fayer

Ficld Bik a Field blank

Facitity Bik e Facifity blank

M = Masg of this eompound in this sample is NOT greater than thiee times {3X) the dverage facility blank mass or the avenage field blant mass,
whichever is greater (averages inglude minimum TIC amounls a3 appropriste)

N = Air concentration of this compound in this sample is NOT greater than thyee tinwes (3X) the avcrage facitity blank concentration

{conttnuexd)
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TABLE B-13. VAPOR PHASE, TENATIVELY IDENTIFED, SEMIVOLATILE COMPOUNDS - AIR CONCENTRATIONS {conciuded)

H

Sample Name XAD-) XAD-6 XAD.9 XAD-12 XAD-40 XAD-16 XAD-21 XAD-2 ‘ XAD.41 XAD-3 XAD-I4 XAD-30
Saumple Type Thick Thin Thin Thin Field Bk Thin Rub Thin Rub Thin Rub el Bik Facility Blk Faceuy ik | Facitiey DIk
Date of Colfection 172093 2193 189} Y158 22511 nm 411193 5793 " 4ey 21193 MRy 5793
Compxundg’ pg/m? ppim? paim’ pesen’ ppm? ppim? pens! pym’® | wpm? ug/m? pgin’ ppm?
Unbnown/Possible Coclution
n-Methylbe ntaldehyde 6.75MN $51

i
n-Mcthyl-n-Propenylbenzene to oot ta.M 916N ow . 108

T
C1t Hezanedioic Acid Enter ¢
C8 Phihalate voo 16 g2 L 50 11.58
Minimum TIC Amoun Reporied 7 613 19 (¥} 000 13.06 6.14 148 L] 1.93 118 an

¥ = Compounds are fisied in retention time order
Thick = ACHO hot-mis withou! rubber, thick layer
Thin & ACIO hot-mix without rebber, hin layer
Thin Rub a AC10 hot-mix with rubber, thin layer

Field Btk = Field blank

Facility Bik » Facifity blank
M = Mass of this compound in this lamiple is XOT gicater than thrce limes (IX) the averige (acitiy blank muss of the'average fickd blank mans,
whichever is greatet {averages include manimum TIC aounts 33 approprate) ’

N = Aif concenuation of this compound in this sample is NOT greatzr than three timet (1X) the nenage facilny blank concenyation

i

'
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TABLE B-14 ORGAMIC PARTICLE TRAIN TARGETED SEMIVOLATILE MASSIES

Sunple Name TFd TF.3 TF.14 TR-11 TF.13 TF.17 Tr.2e TF-32 Tr-28 Dup TF-31 TF-7 TE-26 TF.29
Sample Type Thk Thin Thin Fictd LIL Thin Thin Rub Thin Hub Thin Rub Thin Rub Field DIk Factlity Bik | Fatbty Bk | Facity Bik
Date of Collection MDL 1118793 P ikm] vik) 15m) 18] n184) 543 11183 572479] Al Hi493 3783
Compound” tuGy (G) wG) G uG) (G) [(ep) WGl wG) W) wG} G) tpG) twG)
Phenal ] - - v “ . - - . - .- .- -
bis{2-Chloraethyl) Ether LU - “ - - . R v .
2.Chiorophenol 19 - - - - - - . . .
1,)-Dichlotobenzene 10 “ - . - . - . - “ - . .
1,1-Dichtorabenzene ia . . - - - - . .- - - . .
1.2-Dichlotobenzene 10 - v o - - - - - e PN - -
1-Meihylphenol 1R} -~ B . . - . - - — - . . .
bttt 2-Chincoisopeopryt} Ether 1.0 - . - - . .- . PR - .
N-Nitoso-di-n-Propylanine | 10 . - . . . - - . . .
1-Metvylphenol 10 . . - - - - o . . - -
He wachtoroethane 10 - . - - - - " . )
Kirobenzene 16 - - - v e - = - e - -
tiophorone 19 - - . . ” -
1-Nivophenot 19 - . . - - - - “ - . .
1. 4-Dime thylphensl I0 - - - - . - s - . - - .
Hlentoic Acid to . - o .- - -
bis{1-Chiorocthoay) Methane 10 - . . - .- . - - - .
2.4:DixMocophenel 10 - - - - - - . - .
1.2.4-Trichlorobentene 10 - B - K - - - -
Naphthalcne tQ - - - - » - - - . - . »
4.Chioroaniling i0 - - - « - - B e - o . ‘.
Hexachiotobutadicne 1¢ - -~ - - - - - -
4 Chioro-3-Methylphenol 10 - . - - - . . - » . .

# ¢ Compounds ase Jisted in retention time order Facility Bik » Facility blank (conunucd |

Thick = ACID hot-mia without rubber, thick layer
Thia = ACHO hot-mix without rubber, thin layer
Thin Rub = ACIHD hot-mia with rubber, thin layes

Nd Bik = Field blank

ADL » Method deleciion Imut

.. = Not detecied at the MDL «nf the mass of this compound in this sample is NOT preater than theee times (IX) the nverage facihity blank mast
w the average field blank mass, whichever ik greater {averapes will include detestion limius s3 apgropeisie) and the nir concentsation of
Whis compound in this sample s NOT greier than thice times {IX) the average facility blank air concentration
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TABLE D-14. ORGAN}C PARTICLE TRAIN TARGETED SEMIVOLATILE MASSES (conlinu:'d)

Samiple Name L TFA TF.§ TF. 18 TF-11 TF-1) TF-17 TF-28 TF.12 TF-24 Dup TF.)} TF-7 TF-26 TF.29
Swuple Type -~ Thick Thin Thin Field A1k Thin Thin Rub | Thin Rud Thin Rub Thin Rub Ficld Bk Facility Bix | Faciliny Bit | Facility Bik
Date of Collection MODL 112879) 119} H3 03] 21493 7289} 19 41219} 32483 41183 31141) p7A AT ] 11149} 5nM)
Compound” [(%4]] (1G) w®G) G) wGC) .G} t6G) G) G WG) WG} WG {uG) p5)
3. Methylnaphthalene 10 . . e - . ve - -
Hexachlorocyelopentadiene 1.0 .- - . - .- - . ' - . -
2.4.6-Trichloraphenol 10 - - - . N .
2.4.5-Trichlorophenol 1.0 - . - . - - . . | . . . B
2-Chloronaphihalene (31 B - . . l -
1. Niroamline 1) - - e - - - - : .- N .
Dimethylphthalase 10 - . . - . - - . .
Acenaphthylene 10 - . . - . .
2.6-Dinivotoluene to . . w - . - . . =
3-Nitroarline 10 . . - - . .- - - . . -
Acenaphthene 10 - - . . . . .- . .
2.4-Dinivophenol 10 . - - . . - - - l . - .
1-Nitsophenol . 1.0 ne - . . - - . - -
2 4-Dinitroupluene 10 . - e - - - . " .
Ditenaofuran ’ 1.0 - . - - . - . - . .
Diethylphthalate 1o . - - - . - - N - .
Fluotene 10 . - - - - . . ' -
1.Chlcsophenyd-Phenyl Ether 1o - e w .- - o . - - -
4. Niroaniline 10 - . . - . - .
4.6 Dintww-2-Methylplienal 10 - B o .
N-Nirogodiphen ylamine 10 I - . . - - e - R - . o
1-Bromophenyl- Phenyl Ether 0 . - - -
Herachlorobenzene 10 - » . - - - .- - “
1
¥ » Compounds are listed in retention lime order Facility BIE a Facility blank (cuntinucd)

Thick = ACID hot-mia without rubber, thick layer
Thin = ACD hot-mix without rubber, thin layer
Thin Rubh » AC10 hot-mix with rubber, thin layer
Td Bk = Freld biank '

MOL = Method detection fimit

.. m Not detected 31 the MDL, and the mass of this compound in this sample it NOT greater than thiee umes (3X) the n‘cugc faciluy blank mass
or the average field blank mass. whichever is greatee (averapes will include deteciion limis as appropriste) wnd the &it concenuation of
this compourd in this sample is NOT greater than three times (3X) the average (acility blank air conzenlranion
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TABLE B-14. ORGANIC PARTICLE TRAIN TARGETED SEMIVOLATILE MASSES (concluded)

Sample Name Tfi-l -3 TF-10 TF.11 TF-13 TF-17 TF-28 TF-32 TF-2% Dup TF.31 TF-1 Tr-26 TF-29
Sample Type . Thick Thin Thin Field BIK Thin Thin Rub Thin Rub Thin Kub Thin Hub Field BIL Facitiny Ik | Facitiy Wik § Tacilsy DIk
Date of Callcmon MDL 1183) WIA] vies) UIRA} 2/25/9) 119) 119} 3 17IR) $118]1 u1rm 414M) M3
Compound (G) (G {»G) G) (»G) +G) WG] ®G) WG wG) 1:G) wG) tuG) wG)
Pentachiorophenol o PO - - ‘v - . .- . . - -
Phenanthrene 10 - 1 - - LiAe RELS 10*° . 1§A8 . -
Anthracene 10 . - - - - - - - - - .-
di-n-Butylphthalase T - - - 2548 1540 1448 1348 - 1388 28t jH - - 1.5AS
Fluoranthene 3] . - »e - PR p ] a8 Y - - - e
Pytene 1o R - - - 37 19 10 o 56 - B .
Hutyibenzylphthalaie 1.0 - - - o 19 L] 39 - bR} = I .- N
33*-Dichiorobeazidine to P . . -~ - . . - - . . =
Chrysene 10 . . - - - - - - .- -
Benzola)anthracenc 10 -~ .- o - 89 LX) « - - - . - E
bis(2-Ethylhex yh)phthatate 1] - - 1.0 2249 1’ p.5A0C 9.48C 1. A8C 9eF AR 2148 | L 1348
Di-n-Ocrylphthatase 10 - - - - - " » - - - . - -
Benze{blMuoranthene 10 . -~ - . 1548 - - . - B -
Benro(kiNuoranthene o - - = - - - - - .
Denzolalpyrent 10 . . - - 2348 1.4%8 - - - - “ .~
Indenod 1.2.3 cdipyrene tn .- R -~ - & -
Dibena{a hjusthrasene 10 - - - - - - s - - -
Benzo(g.h.i)pcrylehc 10 - o . - s - . .~ e - P
l!(nm(:lpyrene 10 o »a . e - - - - - - -

# = Compounds wre listed v setention time order MDL = Method detection fimit

Thick = ACI0 hot-mis without rubber, thick tayer - m Not detecied ar the MDL and vatisfics the conditions for footnotes A and B

Thin = ACI0 hot-mix without rubber, thin fayer A w Masy of this compound in Uit samiple it NOT greater than thrce times (IX) the sverage lacility blank matt or the sverage field blank maus,

Thin Rub w ACIO hot-mix with nubber, thin layer whichever is greater (aversges will include detection limits &3 appropriate}

Nd Blk = Field blank . 11 5 Air toncenvation of this compound in this sample ix NOT greater than chree times (3X) the average fuciliny blank air concenration

acviiny Bik = Facility blank C = Compound present in laboratory bfank, backgroumd iubuaciion NQT performed
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TADLE B-15. ORGANIC PARTICLE TRAIN TARGETED SEMIVOLATILE AIR CONCENTRATIONS

3
»

Sample Name TFA TF-$ TF- 10 + TF.1) AVERAGE TF-17 TF-28 TF-32 1 TE.28 Dvp | AVERAGE -7 TF-25 TF-29 AVERAGE
Sample Type Thick Thin Thin Thin Thin Thin Rub | Thin Rub | Thin Rub Thin Rub Thin Rub Facility Bix | Faciliny bik | Facitity 01k f'acibiry
Daie of Collection MDL 112879) w81 %1883 Y2513 18) 411193 $I1A) 4173 uitmi 17149} 519 Ik
Compound"® (G} pGim? pGtm? pG/m? uGfm? ¥Gim? ulim? pGim! pGira* uGan? WGin® pGim? pGm® pGm® pGrm®
Phenol 10 o .- - <=0 Us% . =0 060 ! - - . <=0 062
bis{2-Chioracthyl) Ether 10 - <x0 059 - - - . <=0 00 érl - <l 062
2-Chiowophenal  ~ 1o - - - B <=0 059 - - - - «=0 (0 - - - <={) 062
1.3-Dichlorobenisne .|.O A - = <=0 039 - - - <=0 DG <=0 (%1
1.4-Dichlorobenzene 1 - - <0038 - - <=0 040 | . - <=0 062
1.1-Dichiocobenzene 1.0 . .- . . <0039 - - - <=} 060 j - - <=A1.062
2-Mehylphenol 10 - - . <0089 - - - <000 - - <0062
bis(2-Chiorptsopropyl) Cier | 1D - - - - <= 059 P - - <=() O6d) - - <=0 062
N-Niuolo-di-n'f‘ropylwlini 10 - .- <) 039 .- . - <= VO - - . <) D62
4 MethyIphenol 10 - - - - «=(0.059 " i «=0 060 - - e el )62
Henachloroethane 10 - - - <=0089 i - - w <) 06U 1, - - <) 062
Nivobenatene 10 .- - .- <»0.05¢ . - - <= - - <=0 062
tsophorone 1.0 - - - - «=() 03¢ - - - <= 060 - - <=0 062
2-Niuophenol 1.9 . . . <=0 039 - « - .- <=) DG - B <) U621
24-Dimethylphenct x - - - <=0039 - - - - 00w | - - - <0062
Dentoic Acid e . - e . <0032 - - - <= 06D 21 - - <) 42
bis? Chlonxthuay) Mcthane 1.0 v ) - <=0059 . - <=0 00 - <0062
2.4 Dichlorophenot 10 . - - - <=0 )59 . - - 000 . o - <=0 062
1.2, 4. Trichlorobe nzene 10 - - o <=0 059 - - - <=0 D6 B =) V62
Naphthalens 10 - o s <=0 5% - i o «<=0) 06} e =0 062
1-Chloroaniline 10 . <0089 “ = - <=() D) . . . <) 062
{leaachlocobutsdiene 10 - - - - <=0 059 ll - - - <=0 04} - - . <) 062
4.Chorg-3-Methytphenol 10 - - = «s005% ” - - - <=0 060 . . - <=162
¥ = Compounds we listed in telention 1ime order Facility BIk = Facility bfank {rontinucd)

Thick = ACID hot-mis without rubber, thick layer
Thin = ACID hot-mis without rubber, thin layer
Thin Rub = ACID hot-min with rubber, thin Yayer

MBL = Method detection limit
oo w Not detrcted ar the MDL und the masy of this compound i this saniple is NOT greater than theee tmes (3X) the aveeage lacility blank mass
or the sverape field blank mass, whichever is greater (averages will include defection limils as approprisic] uad the it concentratian of
this compound i this sample is NOT greater than theee times (IX) the aseragr (acifity blank air concentration
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TABLE B-15. ORGANIC PARTICLE TRAIN TARGETED SEMIVOLATILE AIR CONCENTRATIONS (continued)

Thick = ACID hot mix without rubber, thick kayer
Thin = ACIHD hot-mix without rubber, thin layer
Thin Rud = ACIO hot-miz with rubber, thin Iayer

MDL = Meihod dewection limit
- & Not detecied 31 the MDL andd the mass of this compound in this 1ample 31 NOT greater than three limes {3X) the aversge facslity blank maas
o¢ the average Neld blank mass, whichever is greatet {averages wil! include detection limits a3 appropriste) g the air concentration of
this compound in this 1ample is NOT greater than three limey {1X} the averape facility blank ajr concenuation

Sample Name TF-4 TF-3 TF10 ' TF1) AYERAGE TF-17 TF-28 TF.32 TF-28 Dup | AVLRAGE TF-7 TF-26 TF-2% AVERAGE
Sample Type Thick Thin Thin Thin Thin Thin Rub | Thin Rub | Thin Rub Thin Rub Thin Rub Facdity Bik | Facility Bik | Faciluy DIk Facilsty
Nase of Collection MDL 1ny9} R 1893 1519 A3 418) 11241} 1179} ¥im 4HR) 3189} Blk
Conspound” (wG) pGlm“ ¥G/m? nGim? pGIm' prm’ pCiem? uGsm! nGlrm? uGim’ uG/my? uG/m? pGfm’! pGIm’ pGim?
¥ Methytnaphthalene 10 - " v «=0059 - “ - <) 060 . - - <=(1062
Hexachforocyclopentadiene 19 - - - == 059 - - - - <=0 060 > - <=0 062
1.4.6-Trichloropheno! 10 - v - . «e) 059 v - - o <=(} 060) - - - «=Y062
1.4 3-Trichlorophenol 1.0 - . o «=().059 - - - - <=0.060 - - <=0 D62
1-Chiotenmaphthatene 1.0 - - - <=0 039 - - - v <=0.060 - - <= 062
2-Niuvoaniline 10 - - . %0019 - v - - <=0 060 ‘ - - <=(J.052
Dimethylphihalate L0 - - “ - <=0 039 - - - - <=0 060 [— - - - <={] 062
Acenaphihylene 1§} - - - .- = 059 - . - .- <=0.060 - . . <= 082
1.8-Diniotalene 10 - - - - <=0 059 - - - - <=0 0560 - - . <=1 062
J-Nitroaniline 1o - - - - <n(). 059 - - - o~ <=0 060 - - o <=1 062
Acenaphihene Lo o - - = <=0 039 - o .- . <=0 00 - - <=0 062
2.4.Dinitrophenot 1.0 - - -~ - s 039 - - » - <=0 06l - - - <=} 062 I
4-Nitrophenot Lo = = - - e 059 - - - - <=0 060 - - - <=1 061
1.4-Dinitretoluene 1.0 - - - <=0059 - - - - <=0 06 - - <=0 062
Dihenzofuran ] - o - . <= 059 - o - =} OG0 - - <=t) V62
DicthyIphthalate “¥aQ . o - - <=( 059 - - P <=y OO0 . . e U6
R — to - . - <=0 V37 . - <) Ui . . . <=1 02
1.Chtoruphenyt Phenyl Ether 10 .- - - <=(.059 - - <=0 O - <=0 062
+-Miroaniline 10 = = - <=0,059 - - - - <=0 060 - - <=0 063
1.6 Diniro-2-Methylpheast | 10 . <=0 U39 - - - <=0 b - - <=0 U62
N»Niuosodipheny!um:ne to - - - - <=0 059 - - - - <=0 060 - <=0061
1:Bromaphenyl-Pheayt Ether +.0 - - - <=t 0SS v - - - =) D6 - - . <=0 062
Hevachlorobenzene 10 - - . <=() 059 - - - <=0 060 - - 0062
¥ = Compounds are bted in retention sime order Facitity Bik » Facility blank {cununued)
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TABLE B-15. ORGANIC PARTICLE TRAIN TARGETED SEMIVOLATILE AIR CONCENTRATIONS (concluded)

’ [
Sample Name TF‘-I TF-§ TF-10 ' TR AVERAGE Tr-17 IT-28 TF22 TF-28 Dup | AVERAGE TF-7 TF-26 TF-29 AVERAGE
Samnple Type Thick Thin Thin Thin Thin Thin Rub § Thin Rub | Thin Rub Thin Rub Thin Rub{ Faciliy 31k | Facility DIk § Facility BIk Facility
Date of Callection MDL 128m3 21179) viem) 15M) 4118) n17) 374m) N ? 2119) +414M) 3183 Utk
Compound’ pG) wGim? uG/m? pGim? uGrar! pGom’ »Gim? 4G} pGin? pG/m? wGin® uGim? uGhn? wGim? 2Glny?
Pentachtorophenoi 1.0 .- - - <=0 039 - - - - <=0 060 |y - - - <=0 062
Phenanthren 10 - 0213 - 00T | <=0109 || 0061A® | 0irsA® - v1002f | cepum ;, . .. . <=0062
Anthracene 1.0 s - - - <=0 059 - - - - <=1 D0 ’: - .- - <=0 062
1
di-n-Dutylphthalate 0 - - - 00834% | <00 f} 00974 | puasA® - ours*t | <o . - oAt <3072
Muoranthene o - - - o130 | <0u8s ol 0.278 - 0278 <0175 | - - - <sh 062
Pytene 10 - e - 0193 <=0 105 0.197 0.406 - 0.382 <) 255 ]lf " - - . <=} 062
Dutylbenzylphthalate 10 o - - u1ss <=0.17 0218 0.226 - 0 <0169 | - - <=0062
1.¥.Dichorobenzidine 1.0 - - - - <=0,0§9 - - o .- <cf).060 . - I <= 062
)
Chrystne [R+] - - - . 0089 | . - - <={) DBD ‘Il - - - <=0,062
H
Denro{adanthrace ne 1.0 - - - UA) <=0.19 0346 - - . <) 155 Y - - - <=1 062
bis(2-Edvythenylyphthalate 10 - - 0630 LR DA | 0516280 ] 0345°C | 0253880 | yaseC <=0 439 } 0136”8 021578 019948 <=0.184 ‘
Di-n-Octylphthalate 1.0 - “ “ .- <=0 059 . - 006D | - - . <=0 061
o
Denzo{b)Nuoranthene 1.0 - - - YT L <=0 168 - - - - U6l | - - - €= 062
Benzofk)fucranthene K] - - - -~ <=0059 - - - <= UGD ! - - - <=l 062
Denzo{a)pyrene 1o - - - 120" =0042 00514 o " - <062 - " <=0 U62
Indeno{1.2.)-cdlpyrene 10 . . - . <t} 1189 - P 7 I - - - <=1 062
Dibene(a hjanthea ene 10 - - - - < Us? - - - <HUW - - - <=0 052
Bcn“x"hj)pﬂ-’km [N} I o . I <=0 1(139 - - . . <) 060 - <) U2
Densolcpytens 10 - - .- - <=0 1139 - i v e o=t} D0 , - e - <=0 062
i
# = Compounds are listed in retention time order -« = Not detected af the MDL and satitlies the eonditions [o [ootnotes A and B
Thick = ACIO hot-miz without rubbes, thick layer A = Mast of thit compoand in this sample i3 NOT greater than thuee tnes {3X) the w erage facility blank mass or the sverage field blank mass,
Thin a ACID hot-mix without rubber. thin layer whichever iy greater (averages will inctcle dercction fimin a4 appropriate)
Thin Ryb = ACIO hot-mix with rubber, thin layer B o Air concentration of this cotpeund in this yample is NOT greater than three tiney (JX) the average faciliy blank air concenurauon
Facibty Bik = Faciliy blank C o Compound peesent in laboratory blank: back ground subuaciion ROT performed

MOL = Mcthod detecsion limit
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TABLE B-16. PARTICULATE-BOUND, TENATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS - MASSES

Sample Name TF4 TF.5 'TE-10 TF-11 TF-17 TF-28 Tr.32 TF-Y TF-2 TF-28 TF-29
Sumple Type Thick Thin Thin Field Bk Thin Rud Thin Rub Thin Rub Field Bk Facitity Dik Facility Dk Facitiy Bik
Date of Cp:!c:!ion ir283% 2/29] 11893 uivR) R 4713 54m) 3r2413) viel LHES D 373
Compoand re 43 ad s e 3 g vy ke by e
2.4-Dimethyl-2-Pentanol PR 784 7MY 0 30
2.5.3.11,34.Pentsoxapentadecane AsMN 2)MK b M MY & i 9
9.10-Anthrscene dione
>C1Y Aciy 110
>C13 Alkane $MN
>C1Y Afkane nM
1) Alkane P2 I
>C 19 Alkane T % i
TS Alkane yghn
>L18 Alkane 23N
*C1E Alkane M
>C18 Alksne il
>CI0 Acld 6
Allene or Cycloslkane B
Elutyleycloheaylphthalate
C4 Alkyloycivheaane i
Flexadecanoie Acid [ 4
Heunediowe Aeid, Dioviyl Evter 150 M 10 3 n
Tolucne et 22 .
Unlnown
# = Compoand e fisted in retention time order Notg: Sunple TF-13 was exciuded from this data tet beravse the dala package aaminted by the conuacied fabratory lor this 1ample way
Thick = ACIO hot-mia without rubber, (Nick fayer incompleie as repards the teaadively ideniified compounds. . {cantinmed]

Thin = ACHI hot-mie without rubbey, thin Jayes
Thin Rub = ACI0 hot-piia with rubber, thin [ayes

Field BIk = Field blank
Facility DIk = Facility blank

AT w Masy of thin coupound jn this sample is NOT grester than thiee tivies (JX) the average (acility blank inast or the average ficld blank ma,

whichever is greater (averages include niinimum TIC amounts as sppropritte)
N = Air concentration of thiy compound in this sample is NOT grester than thuce tines 13X} the average facility blank concentration
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TABLE B-18,

1

PARTICULATE-BOUND, TENATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS - MASSES (concluded)

4

& = Compounds wre livted in tetention time order
Thick = ACI0 hor-min withoui rubber, thick layer
Thin » ACIO hot-mik without rubber, thin fayer
Thin Rub x ACID hotomit with rubbet, thin fayer

Field DIk = Field blank
Faclity DIk e Facifity dlanl

——
Semple Nime TF-4 TF-§ "IF. 10 TF.11 TFAT TF-28 TF.)2 TF-13 Ty TF.26 Tr-29
Sampic Type . Thick Thin Thin Tield Ok Thin Rub Thin Rueb Thin Rub Fiekd Jll\l Faciliry Bik Facility Dik Facitivy ik
Oate of CB:!rcuon 12893 wRl Uteo3 vinm) 4n™) [lealys 3131m9) Jﬂ-lﬁ] ViRl 4493 5am)
Compound v 4] ] b [0 ] pe ug ¥E re rE
Unakngwn !
Unknawn g
Unknown M
Unknown nH
Unkpown/Potsible Corfution k
Unknown/Passible Coelutian
UnknownPossible Coctution ) 18

I
Unknowr/Possible Coslution R 21, n
Unknown/Possible Coelution 9
Minimum TIC Amount Reponred 48 1 11 n i7 L] 10 tt ] [ ] 9

gl St Lewssonmarvmmmime: e T o———

L

Note: Sample TF-13 was excluded from Lhis data tet because the data package rammitted by the contracied Jabratoty foc this sample was
incomplete ns regards the lenatively wWentified compounds.

M = Mast of this eompound in this sunple is NOT greater than thiee times (IX) the average facifity blank mass or the sverage ficld blank maus,

whichever is greater {averages include minimum TIC amounts as sppeopriate}
N = Air concentration of this campound in this sample is NOT greater than shree dimes {1X) che average facitity blank concentration
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TABLE B-17. PARTICULATE-BOUND, TENATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS - Afit CONCENTRATIONS

Sample Name TFA TF-3 i’MO TF-i1 Tr17 TF.28 TFI1 TF-3) TF? TF.26 TF-19
Sample Type Thiek Thin Thin Fiel 1k Thin Rub Thin Rub Thin Rub Field u¥k Facility DIk Fazifity Dtk Facilivy Uik
Date of Caliection 128/ PIEN ] 2189} v N8y Rlyel Al 5#U1R9] 2473 21893 1141 51M)
Compound’ pgim? pp/m’ py/m’ pgim? ppm? P/’ pp/m’ pe/m’ ughn’ ppm? pg/m’
2.4-Dimethyl-2-Pentanol LeoMN 1357MM NIl 185 21,18
2.5.8.41.14. Penusoxapentadecane 2608 1.5aMN 1A 1248 078N 396 1.96 136
9.10- Anthracenediane
>CIY Acid &N
>C1) Alkane 048"
»C1] Altane 180
>Ci3 Atkane 133N
>C1$ Altanc ) E 1l 1.49M o822
»Ct§ Afkane AT
>C18 Alkane T
>C18 Alkane 1 s8M
>C1¥ Alkanc 1.56M%
>C20 Acid 163
Afene or Cycloattene v
Burylcys tohenylphthatate
C4 Alkyleycloherane (1154}
Hesadec anoic Acid bA L
Hexanedivie Acid, Dioctyl Ester g6r (TR 062 051 019
Taluene YA v
Uaknown
1 = Compounds we listed in rewntion time order Note: Sample TF-1) was excluded from this dats st because the data pack2ge wranimified by the conuacted fabrasory for this sample was
Thick & ACI0 hot-mix withoul rubber, thick tayer incomplete a8 reguds the tenatively Weatified eompounds, .
Thin & ACIC Aor-min without rybber, thin fayer M = Mass of this compound in this sample is NOT greater than three limes {3X) the average Tacility blanl nuse of the axerage ficld blank mass, {continrued)

Thin Rub » ACIU hot-nia with rubber, thin bayer
field Utk = Field blank
Facitity Bik = Facility blank

whichever is greater (averages include minimum TIC amaunts as appropnsic)
N u Air Concenaion of this compound in this sample it NOT greater than thyes times (3X] the aversge lacility blank concenuation



.
i

TABLE B-17. PARTICULATE-BOUND, TENATIVELY IDENTIFIED, SEMIVOLATILE COMPOUNDS - AIR CONCENTRATIONS (concluded)

H
Sample Name TFd TF-$ TF.10 TF-11 TF-17 TF.18 TF.J2 TT-J;' TF-7 TF-16 TF.29
Sample Type Thick Thin Thin Field Bik Thin Rob Thin Rub Thin Rub Field BIk Facitiny O(% Faciliey Bk Facility Bik
Date of Collection 12152 2493 t8s3 118193 418 411%) $72471 51481 pLiRT ] #1493 1)
Compound® pe/m? pp? pgm® pgSin! ppm? pg/m? ppp’ pm? pghn pg/ny! ppln’
Unknown i‘

Unknown ‘i; [+31]

Unknown 1584 ‘I

Unknown LagM

Unknown/Passible Coxfution .

Unknown/Possible Coclution }

Unknuwafforidle Coclution LT
Unknown/Possible Coclution ot om Rt
Unknown/Posiible Cocluiion Q.34
Mintmum TIC Amount Reporied 160 13580 0630 a0 103 0.46 0482 00g | D62 Q51 054

1 » Comnpounds tre fined in retention time order
Thick a ACID hot-mit withous rbber, thick Jayer
Thin = ACIL kot mix withoat rubber. thin fayer
Thin Rub = ACIO hot-mix with rubber, thin layer

Field Blk = Field blank
Facifuty Ok = Faciliiy blank

Note: Sample TF-13 was exctuded from this dara set because the data package tanumined by the conuacted fabratory for this sample way
incomplete ay regards the wenatively identificd compounds.

M = Mast of this compound in this sample it NOT greater than tuee times (X} the Average Iacility blank mass or the average ficld blank mass,
whichever it greater (averages |

s appropriate)

N = Air concentration of this compound in this 3ample is NOT greatce than thsee times {3X) the average facility blank concentration
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TABLE D-18, TARGETED ORGANIC PARTICULATE TRAIN SEMIVOLATILE MASSES--ACUREX ENVIRONMENTAL ANALYSES

Sample Name TE-4 TF.$ TF-10 TR -1 TF17 TF-28 TF-31 TF-1) 1‘7 TF.7 TF-26 Tr-29
Sample Type Thick Thin Thin Field D% Thin Thin Rub Thia Rub Thin Rub Field Blk Facilny 81k [ Facifiry DIk Facituy ik
Date of Collection PQL 111493 . 218} V1843 Y19 1543 Rla/v)] 219} 343) b FTAY VIR 4£1419) 5r1M)
Contpounds’ ws 0:G) (uGy {pG} (G} WG} wG) wG) G tuG) WG} Gy Gy
Naphthalene 005 020 0.8 0.2 - 01048 0.1 001”8 006*8 onst® - - ow*P
Acenaphthylens 0ns - - - - 00548 a.D1A® - . .
Accnaphthene 00§ . - - - . 0018 002rP . - - -
Fuorene ool - GushB - - - - 004r? - . -
Phenanthiene 00s , D97 293 C 080 - 068 063 L) 0.1348 o001*? - - 0078
Anthracene 00% 009AD 035 oIzt - 0.12*8 o on on2AP - o . 00I*?
1uoranthene s v 30 148 - .12 1.76 282 oM omAT (VA 0.1ne 006"
Pyrene o} 068 1% N - L 218 m 050 001A8 0iAD U8 00648
fienzo(a)anthiacene uys puTAB 178 P - ()] 097 (JT] Ut =
Chrysene 0os$ 008*® 199 30 - 456 n 110 0.9 01540 - . ourr®
Denrolb)uorinthene 0os - - - o . - 141 . . . . oAt
Benzo{kJNuoranthene 00s otgr® L L - 147 080 .- 0.39 . - . 0 0sA?

“ Benzolalpyrene 003 0.0aAl u1s EY - 036 030 046 ape*t - . " 0 0sAE

{ tndeno(1.2.3-c.d)pytene 005 0.024® 028 0.424% - o U ugAl 0,152 044D 0018 - - U DsAB
Dibenzu{nh)anthracene ous oo u32 o 10*® - 08748 0 ugh® 0.1 I e oux*t v oA
Bento(g hilperylene ons on)Ae 036 0.16*8 - 01a® 0128 0 ogr*® 002*8 - - 0 U7

# = Coapounds are listed in ertention fime order PQL = Practical quantitation limil

Thick = ACI0 hot-mix without rubber, thick layer .+ = Not detecicd at the MDL and satisfics the conditions for foatnoies A and B

Thin = ACTO hot-miz without rubber, thin fayer A = Mlass of this compound in this sample is NOT greater than three times (JX] the average facility blank masy ar the arerage field blank mass,

Thin Rub = ACIO hot-rnia with rubber, thin Jaycr whicheves is greater {averages will include delcction limits ag appropriate)

f1d Bk = Ficld blank B a Air concentiation of this conpound in this sample 33 KOT greater than three times (3X) the sverage faciuy blaunk aiv concentration

tacthity DIk » Tacibny blank
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TABLE B-19. ORGANIC PARTICULATE TRAIN SEMIVOLATILE AIR CONCENTRATIONS--ACUREX ENVIRONMENTAL ANALYSES

# = Compounds are listed in retention time onfer
Thick = ACIU hot-iyi s without rubber, thick Tayes
Thin w ACIU hot-min without rubber, thia layer
Thin Rub = ACIO hot-mix with rubbes, thin layer
Facitiry BIE = Facility blank

PQL * Practical quantitation fimit
< u Not detected 11 the MDL and satisfies the conditions for footnoles A and B
A s Man of this compound in this sample it NOT greater than threz times (3X) the xverage Faciloy blank mass or the average field blsnk mass,

whichever is grester {averages will include deteciion limiu a3 spproprisie}

B = Air concentration of thit compound in this sample s NOT greaier than yhree times (JX) the average facibny blank aif concentration

Sample Name TF4 TF$ TF0 " TR0 AVERAGE TF11 T2 TE-32 AVERAGE TF-? TF-26 TF.29 AVERAGE
Sample Type Thick Thin Thin Thin Thin Thin Rub Thin Rub Thin Hub Thin Rub Facitiny Btk | Facility Bik | Tacituy 0k { Facdiy Dk
Y

Date of Collection PQL 172823 L2893 218R) 259 19) A21M) SNARY B mim 41483 5N181
Compounds’ WG 4G} pGim} WGrm? WGim? pG/m? G/’ 2Gim? WGim? pGrm' fl pGm? pG/m’ pGrm® pGém*

!
Naphthdene oos ooz 0 coahP o1 0 00sA® <=0 (OB ooust®? 2 Tl DOHAP <=0 03 - oop2*® <=0.003
Acenaphthylene ous . - . . <=0.00] 00om*® | " ouopt . <=0 00} - <=0 001

i3
Arenaphthene : 003 - - - - <=0 0] 0002*" aurt® - <0002 | L w - " <=0 103

[}
Muerene oos .- 00034 . - <=0 003 - 0.002AF - <000y - " - <=0.003
Phenanthrene ous 0058 0201 046 0034 <=0 U4 0,038 oars 0.oIA® <=0 041 o oAl <=0Y002

i
Anthracene 003 0 tosA? uos tuorh DUDEAE <=l) 013 oopA? 0016 o LyIAR <007 | - o DyiAR «=0.00?
Fluoranthene oo0s 0057 0284 008s 0069 «0,136 0.107 0163 QUL <=b;? 1 DLt D O07A8 0OoAR <1005
Pyicne ous von D vors 0068 <=0 121 0349 0.219 0 <=.13} 00u2*Y otosAY vopAl <=) (1
Benzo{alanthracene 00 oor? 0120 - agon <=0 055 0.039 b3 0019 <=}054 - . . <=0 h0)
Chrysene 0us ouos*® 0542 0292 0253 <=0.)54 aage w1 0us? <=0 161 - - DOpAB <=1 003
Benzo(b}ucranthene 008 - - - - <=000) .- 0082 - <=0079 - - oUnsAe <04
Bento(k Muorenthene 0os ooostt 0122 0078 oo <=0 0N 0049 - 0o <0025 - . ou3r8 <=0 03
Uentols)pyrene "00s nost? bust nos? ou <x 054 00ts oul? Boer? <= U7 - p voui® <0003
Indenog | 2,3-¢ dipytene 00s 0.001*? o017 c0o7*8 oon <=0 011 0.0037» OO 0002 <=0 008 - - ou4A? <=0 03
Dibenzole.Njanthracene Bos TG IVE: vougte 0 Uor® <cQUI2 0oos*e 0 006*? u2t? <=0(0$ - oAy <=0 (0}
Bentofg.bilperylene ous 0.00248 o0 iYi Tl o3t <0 D4 0fuTAl o2 quptP =008 . . (1Tt <=0U3
{continued)
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TAULE B-19, ORGANIC PARTICULATE TRAIN SEMIVOLATILE AIR CONCENTRATIONS--ACUREX ENVIRONMENTAL ANALYSES (concluded)

Sample Name TF4 TFS TF-10 ' TF-13 AVERAGE TF.17 TF.28 TR AVERAGC TF-1 TF-26 Tr-29 AVERAGE
Sample Type Thick Thin Thin Thin Thin Thin Rub Thin Rub Thin Hub Thin Rub Faciliy Dik } Facility Bik | Faciliy DIk | Facifity DIk
Date of Collection QL 17284) 249 2418MT 12509) anm) 418} 1R V1N 4H14m3 s/

Compounds' {uG) pGim? yG/m‘ wGim? wGhn! wGim? wGim? wGim? prm’ WGim? pGim® pGIm’ pGlm‘ pGrm?
Naphihatzne 003 oo oo0E*? 0013y Q005*P <=0.008 0.0084® DOWAR (1] Tl <={) 00§ - . o001+ <=11003
Acenaphihylcne 0os - . - <=0 D0} 0C0Ire 0002A% - <=0 003 - - <) 03
Acenaphthene 00s - “ - - <=0.00) 0 oo2t® DO01AR . <=0 002 - o . <=0 103
Muorene 0os - 0001*8 . “ <=0 003 - (17 plald - <=0 00) - - . <=} 003
Phenanthrene 0.0§ 0056 o0 o048 0034 <=0 0N oo 0078 Q0OTAP <Ol 1 . . awsAl <=0 0U2
Anthracene 003 oms*'. 0015 ocozt 000643 <0011 0.004*® - 0016 ou AP <0 007 e - TN <=0 002
Muoranthene ous 0o0s? 0134 vosy (1Y <=l 136 0107 D163 o2 <= 097 ot (11000 UOpaAe <=l 005
Pytene 003 0038 0224 007 0085 0,12} 0.149 0219 003 <133 00018 o005*® ouA? <=0 004
Deno{a)anthracene 005 o00uA? 0.120 - ourt <1063 0089 ooty 0019 <=1 054 - - <=l 003
Chrysene 0.05 00088 0349 0292 0.253 <0164 o1y D8 o037 <=0 161 - - pupsAn <=0 00)
Bento(b)Nuoranthene 00$ - - - - <=0 003 - 0081 - <0029 - .- ouosAd <=l 04
Denrolk)fluoranthene ous Unushe 012 (]3] vu? <0091 ooy - ouzs <=0 025 - DN <=t 003
Beneola)pyrene 00$ . 0.005*8 oos) ousz a9 <= US4 ome uo2? L <017 - - 0 LyAB <=0 003
todeno{ ] 1.3-c dipyrene 008 aooIre 007 Do ooil <=0 012 0 00sA® oom*e 00024 <0005 0 XuAS <=3
Dibenzo(n hJanthracene vos UL o vuz? 000640 )il <x 12 ooust® Dws™? Ve <= (05 - " 0 OugAR <=0 00}
Denrolg h.idperylene 005 owuate 0023 oumr? woog® <=0.014 ounrs voiz R ITEL <=0 08 . gumAl <= LU}

# = Compaundt are listed in retention time order
Thick w ACIU hot mix without rubber, thick fayer
Thin = AC10 hot-mix without robber, thin fayer
Thin Rub 2 ACIU hot-min with rubber, thin fayer
Facitny DIk » Facily blank

PQL = Practical quamtitation hmit
. w Not detected st the MDL and satisvfies the conditions for footnoles A and B
A = Masg of this compound in this sample it KOT greater than three times {IX) the average facility blank nass or the avenige field blank mass,

whicheves is greater (averages will include detection limits as sppenpriaie)
B = Air concentration of this compound wn this sample 38 NOT greater than thice limey (X} the avesage facility blank sir concenuation




3v-4

TADLE B-20. SEMIVOLATILE BLANK MASSES

Sanmple Nane: Lab ank Lab Blank ¢ tab Diank SVHLKS10 SYDLK&IU Dyp SVDLX6EI
Sarnple Type: Lab bik Lab bk Lab Hik Exi Dk Eu itk Est Uik
Daie of Collection: MDL NA NA NA NA NA NA
Compound’ (G} wG) (uG) G) G) WG (1:G)
Phenol 1o - - P - - -
bis(2-Chioroethyl) Ether 1.0 wr . B . . o
2-Chioeaphenol 10 - - u - . .
1.3-Dichlorobenecne Lo - - - - . .
1.4-Dichiorobenzene 10 T - - . . .
12-Dichlorobenzene 10 Lo - - - . -
2-Methylpheno) 1.0 - - - - - .
bis(Z-Chiceoisapropyl) Ether 1.0 ~ - . - - .
N-Nwroro-di-a-Propylamine 1.0 . - . . . -
4-Methylphenal 10 - - B - . -
Heanchtoroethane ’ 1o - - - .- .- .
Nivobenzene to . - .- - . .
Isophorone 1.0 e . e . . .
1.Nivophenol 1.0 - - - - - .-
2,4 Dimechyiphenol 10 - - - . v

Denroic Acid 10 - - - - .

bis{2-Chicrocthosy) Methanc 10 . " - u .
24-Dichicrophenal 1.0 - . - - -
t 2 4-Trichlorobeneene 10 - - . . .

Naphthatene 1o 86 DB .- . - . .
4-Chioroaniline 10 . . N « " .- .
Heaachlorobutadicne [ X¢) - - - - .

¥ = Compounds we listed in retcntion time order

Lsh DIk = Laboratory blank

Cut Bk = Eatrusion blunk

MODL = Mcihod detection Fnut -

« w Not detected at the MDI. and 1xtislies the
condidions for footnnles A and O

A = Mass of thix compound in this sample is NOT greater thin tuec times
(IX) the average facitity blank mass or the average field blank mass,
whichever it greater {averages wifl include detection limits as appeopriate)

0 2 Air concenvation of this eompound in this sample is NOT greater than
e Gmes (1X) the average facility blank air concentation

{continved)
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TADLE B-20. SEMIVOLATILE BLANK MASSES (continued)

s—

Sample Name: : Lab Blank Lab Biank ' Lab Biank SVBLKS10 SYDLK610 Dep SvBLK4L
Sample Type: Lab Dik Lab Dik Lab Bik Ext Dk Ext DIk Ext DIk
Date of Collection: MDL NA NA NA NA NaA, NA
Compound® (Mo wG) nG) (WG} [(Re] (#G) 4Gy
4.Chloro-3-Methylphenot 1.0 - - - - -
2-bcthylnaphthalene 10 - - . .- - s
Hexachiorocyclopentadiene to - - - . - -
14.6-Tacktorophenot 10 . - - .

1,4.5-Trichlotophenel 10 e P - v .

1-Chioronaphthalene 1.0 -~ - - e .

1-Nitroaniline 10 - - - ” - -
Dimethylphihatate 1.0 . - - "
Acensphthylene ] - - - - .

1.6-Dinivotoluene 10 - - - - -

3-Nivoanifine 10 - - - .
Acenaphihene 10 . . - - - .~
2,4-Dinitrophe ol to - -, - - . -
1-Nitropheaal 10 . - “ - - .
24-Diniyololuens 10 - - - - N .
ibcazuluran Lo - . P -
Diethytphthalate tu - . - .-

Fuorene 1.0 - - - e
3-Chtoresphenyl-Phenyl Ether 1.0 - . .- - -
4-Niroaniline V 1o - - -

4,6 Dinitro-2-Methylphenol 1o - - o - » o~
N-Nitesodiphenylamine 10 . - e -~ . -
4-Bronwophenyl-Phenyl Ether 10 -~ - - - .~ »
Hexachorobenizne 10 - . - . - -

# « Compounds ase Fisted in tetention ume order

Lab Dik = Laborstocy biank
Ext Bik » Extrusion blank
MDL, « Method detection Timir

-« = Not detected nt the MDL andd the mass of this compound in this sample is NOT preater than theee 1imes {3X) the average faciliny blank mass
or the average ficld blank mass, whichever is grealer {averages will include detection limits a5 appropriate) and the air soncenvation of
this compoynd in this sample is NOT greazr than tree tUmes {3X) the average facility Slank air concenuation

{contiaued)
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TABLE B-20. SEMIVOLATILE BLANK MASSES (concluded)

Sample Name: Lab Blank Lab Dhank ' 1.ab Blank SVULKG;U SVDLKSIC Dup SVBLK61]
Sample Type: Lab Dk Lab Bk Lab Blk Exx Bk Exi Blk Ear Bik
Date of Coltection: MDL NA NA NA NA NA NA
Compound” (+C) (G wG) 66 G) 4G) WG)
Pensachforophenol o - . - - N
Phenanthrene L] - - . - -

Anthracene 10 B o -~ - -
di-n Duiytphthalate 10 - - - - - -
Fuocanthene 10 - - . - - -
Pyrene 10 . - N .- -
Butylbenzytphthatate 10 19.0% - - - . -
3.7"-Dichorobentidine 10 - - . -

Chrysene 10 - .- - . - .
Dento{a)anthracene 1D . P .- -
bis(2-Ethylheayl)phthalses 10 - 1748 - - o 1.0AP
Di-n-Ociylphthatare 10 - - .- - - .
Denro{b)luoranthene 10 - - . . . .
Benrotk)uoranthene 10 - P .- - p .
Denzolalpyrene o . . e

indenol1,2.3-cd)pyrene 10 . . - .- “
Oibenriah)anthracene 3] - - - . .
Beneo(g hilperylene 10 - - . - - -
Benzole)pytene 10 . . - - 1.048 -

¥ = Compounds ase listed in retcntion time order

Lab 81k = Laboeatory blank
Cat Bk » Extrusion blank

MDL = Method detection limit
« o Not delected at the MDL and satisfies the

conditions for foornotes A and B

A = Mass of this compound in this sample it NOT greater than thuee Umes

{1X) the average acility blank mass or the average Field blank mass,
limits a1 rppropeiate)
B = Air concentration of \his compound in this sample is NOT greater than

whichever is greater (averages will include d

three times {3X) the average facility dlank air concentration

il
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Figure B-1. 1/28/93 - AC10 Asphalt Test, total hydrocarbon
concentration vs. surface temperature.
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Figure B-2. 2/4/93 ACI10 Test, total hydrocarbon
concentralion vs. surface lemperature.
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Figure B-3. 2/11/93 Hut blank, total hydrocarbon
concentration vs. surface temperature.,
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Figure B-4. 2/18/93 AC10 Thin test, total hydrocarbon
concentration vs. surface temperature.
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Figure B-5. 2/25/93 ACI10 Thin test, total hydrocarbon
concentration vs. surface temperature.
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Figure B-6. 4/7/93 Crumb rubber test, total hydrocarbon
concentration vs. surface temperature. ‘
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Figure B-7. 4/14/93 Hut blank, total hydrocarbon
concentration vs. surface temperalure.
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Figure B-8. 4/27/93 AC10/Rubber thin tes, total hydrocarbon
concentration vs. surface temperature.
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Figure B-9. 5/7/93 Hut blank, total hydrocarbon
concentration vs. surface temperature.
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Figure B-10. 5/24/93 AC10/Rubber thin test, total !
hydrocarbon concentration vs. surface temperature.
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Figure B-11. 1/28/93- AC10 Asphalt test, temperature and total
hydrocarbon concentration vs. time.
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Figure B-13. 2/11/93 Hut Blank test, temperature and total
hydrocarbon concentration vs. time.




v9-9

temperatures (C) or THC (ppm*10) "1

180
160
140
120
100

80 |

60 -

40 * ‘ | ,
0 50 100 150 200

Time since completion of Paving (min)
T1-7/16" off bottom T4 2/16" off bottom T8-true surface THC (ppm*10)

T R I A ¢ e m— v—

Figure B-14. 2/18/93 AC10 Thin test, temperature and total
hydrocarbon concentration vs. time.
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Figure B-15. 2/25/93 AC10 Thin test, temperature and total
hydrocarbon concentration vs. time.
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Figure B-16. 4/7/93 Crumb rubber test, temperature and total
hydrocarbon concentration vs. time. |
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Figure B-17. 4/14/93 Hut blank, temperature and total
‘ hydrocarbon concentration vs. time.
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Figure B-18. 4/27/93 AC10/Rubber thin test, temperature and total
hydrocarbon concentration vs. time.
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hydrocarbon concentration vs. time,
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APPENDIX C

ADDITIONAL QUALITY CONTROL DATA



TABLE C-1. SVOC RECOVERIES FROM FILTERS

SAMPLE ID: TF-20

RTI AIR PERCENT RECOVERY | DQO
ANALYTE YALUL | TOXICS RECOVERY DQO (%) MET
(pe) YALUE
(ng)
Naphthalene 150 0.0 0.0 50-150 Na
Accnaphthylenc 4300 | —- 1.4 0.5 =} -—-50-1506" ~ No I~
Accnaphthenc 150 1.5 1.0 50-150 No
Fluorcne 30 7.9 26.3 50-150 No
Phenanthrene .13 13.0 §6.7 50-150 Yes
Anthracenc 15 13.0 86.7 50-150 Yes
Fluoranthene 30 310 103.3 50-150 Yes
Pyrenc 15 18.0 120.0 50-150 Yes
Chrysenc 15 17.0 1133 50-150 Yecs
Benzo(a)anthracene 15 17.0 113.3 50-150 Ycs
Benzo(b)Nuoranthene 30 29.0 96.7 50-150 Yes
jcnzo(k)ﬂuomsx{l\cnc 15 16.0 106.7 50-150 Yes
Benzo(a)pyrenc 15 150 ° 100.0 50-150 Yes
Indeno(1,2,3-cd)pyrenc 15 11.0 73.3 50-150 Yes
Dibenz(z,h)anthrcene 30 26.0 §6.7 50-150 Yes
”:PC”ZO(g.h.i)pcrylcnc 30 22.0 733 50-150 Yes
(continued)
Other Compounds Detected
Dicthylphthalate 0 26
~ di-n-Butylphthalate 0 4.5
* bis{2-Ethylhexyl)phthalate 0 2.1



TABLE C-1. SVOC RECOVERIES FROM FILTERS (continued)

SAMPLE [D: TF-21i

RTI AIR PERCENT RECOVERY | DQO
ANALYTE VALUE | TOXICS | RECOVERY DQO (%) MET
(ne) VALUE
(vg)
Naphthalene 0 0 NA NA NA
Accnaphthylene 0 0 NA NA NA
Accnaphthene 0 0 NA NA NA
Fluorence 0 0 NA NA NA
Phenanthrene 0 0 NA NA NA
Anthracenc 0 0 NA NA NA
Fluoranthene 0 0 NA NA NA
Pyrcne 0 0 NA NA NA
Chrysenc 0 0 NA NA NA
Benzo(a)anthmcene 0 0 NA NA NA -
Benzo(b)Nuomnihene 0 0 NA NA NA
Benzo(W)Nuormnthene 0 0 NA NA NA
Benzo(a)pyrene 0 0 NA NA | NA
Indeno(1,2,3-cd)pyrenc 0 0 NA NA NA
Dibenz(a,Manthracene 0 0 NA NA NA
Benzo(g.h.)perylene 0 0 NA NA : NA
(continucd)
Other Compounds Detected
Dicthylphthalate 0 2.3
di-n-Butylphthalaie 0 32
" . bis(2-Ethylhexylphihalate 0 1.7

NA = Not Applicable



TABLE C-1. SVOC RECOVERIES FROM FILTERS (continued)

SAMPLE [D: TF-22

RTI AIR PERCENT RECOVERY | DQO
ANALYTE YALULE | TOXICS { RECOVERY DQO % WET
) YALUE
L (pg) -
Naphthalene 60 0.0 0.0 50-150 No
Accnaphthylenc 120 00 | 00  50-150 . {__No
Accnaphthene 60 0.0 0.0 50-150 No
Fluorene 12 2.3 19.2 50-150 No
Phenanthrene 6 42 70.0 50-150 Yes
Anthracenc 6 3.9 63.0 50-150 Ycs
Fluaranthenc 12 10.0 $3.3 50-150 Yes
Pytene 6 5.9 98.3 $0-150 Yes
Chrysenc 6 5.2 §6.7 50-150 Yes
Benzo(a)anthmcene 6 53 $S.3 50-150 Ycs
Benzo(b)NMuormnthene 12 S.;1 70.0 50-150 Ycs
Benzo(k)Muomnthene 6 4.8 $0.0 50-150 Ycs
Benzo(a)pyrene 6 4.2 70.0 50-150 Ycs
Indc‘no(l,2,3-cd)pyrcnc 6 27 45.0 50-150 No
Dibenz(a.h)anthmeene 12 6.9 57.5 50-150 Yes
Benzo(g.h,i)perylenc 12 6.7 55.8 50-150 - Yes
(continued)
Other Compounds Detected
Dicthyiphthaiaic 0 27
di-n-Butylphthalatc 0 4.8
bis(2-Ethylhexyl)phihalate 0 2.6




TABLE C-1.

SVOC RECOVERIES FROM FILTERS (continued)

SAMPLE ID:; TF-23

RTI AIR | PERCENT | RECOYERY | DQO |
ANALYTE YALUE | TOXICS RECOVERY DQO (%) MET
(ne) VALUE
(bg) |
Naphthalene 60 0.0 0.0 50-150 No
Acenaphthylene - 120 1.2 1.0 50-150 No
Accnaphthene 60 1.1 1.8 50-150 No
Fluorene 12 3.6 30.0 50-150 No
Phenanthrene 6 5.2 86.7 50-150 Ycs
Anthracenc 6 5.3 §8.3 50-150 Yes
Fluoranthene 12 12.0 100.0 50-150 Yes
Pyrenc 6 6.8 113.3 50-150 Yes
Chrysene 6 6.5 108.3 50-150 Yes
Benzo(a)anthracene 6 6.3 105.0 50-150 Yes
Benzo(bYuomnthene 12 11.0 91.7 50-150 Ycs
Benzo(k)Nuoranthene 8 7.0 116.7 50-150 Yes
Benzo(a)pyrene 6 5.5 917 S0-150 Yes
Indeno(1,2,3-cd)pyrenc 6 3.6 60.0 50-150 Yes
Dibenz(a h)anthracene 12 8.8 73.3 50-150 Yes
Benzo(g,h,i)perylene 12 8.5 70.5 50-150 Yes
continued
Other Compounds Detecied ( ~l ;
Dicihylphthalate t] 2.6
di-n-Butylphthalate 0 4.8
-bis(2-Ethythexylyphihalae 0 3.4



TABLE C-1. SVOC RECOVERIES FROM FILTERS (concluded)

SAMPLE ID: TFE-24

C-6

RTI AIR PERCENT RECOVERY | DQO
ANALYTE VYALUL | TOXICS | RECOVERY DQO (%) MET
(ug) YALUE
(ng) |
Naphthalene 150 0.0 0.0 50-150 No
Acenaphthylene 300 1.7 0.6 50-150 No
N _ﬁ?ﬁ;ﬁfp‘f‘uh-c“r'{cv—“m T uso - -—18 12 50150 No
Fluorene 30 8.4 25.0 50-150 No
Phenantheene 15 13.0 $6.7 50-150 Ycs
Anthracenc 15 13.0 86.7 50-150 Yes
Fliworanthene 30 31.0 103.3 50-150 Yes
Pyrenc 15 18.0 120.0 50-150 Yes
Chrysene 15 18.0 120.0 50-150 Ycs
Benzo(a)anthmeene 15 18.0 120.0 50-150 Yes
Benzo(b)uoranthene 30 31.0 103.3 50-150 Ycs
Benzo(k)Auoranihene 15 17.0 113.3 50-150 Yes
Benzo(a)pyrenc 15 15.0 100.0 50-150 Ycs
Indcno(l,2,3-cd)pyrcnc 15 12.0 50.0 50-150 Yes
Dibenz(a,h)anthracenc 30 20.0 36.7 50-150 Yes
Benzo(g.h,i)perylenc 30 25.0 $3.3 50-150 Yes
Othcr Compounds Dclchch
Dicthylphthalate 0 25
di-n-Butylphthalatc 0 5.5
Butylbenzyiphihatate 0 1.3
bisfz-Eihy!hcxyi)pmhala(c 0 29



TABLE C-2. SVOC RECOVERIES FROM XAD-2 MODULES

SAMPLE ID: XAD-50 RESULTS

RTI AIR PERCENT RECOVYERY | DQO
ANALYTE VALUE { TOXICS | RECOVERY DQO (%) MET
(pg) YALUE
(pg)
Naphthalenc 80 9s5.0 118.8 50-150 Yes
Accnaphthylenc 160 1300 §1.3 50-150 Yes
Accnaphthene 80 69.0 86.3 50-150 Yes
Fluorene 16 16.0 100.0 50-150 Yes
Phenanthrenc S 8.0 100.0 50-150 Yes
Anthracenc s 5.2 102.5 50-150 Yes
Fluoranthene 16 15.0 93.8 50-150 Yes
Pyrenc S 3.6 107.5 50-150 . Ycs
Chrysene S 8.0 107.5 50-150 Yes
Benzo(a)anthracene S 8.6 107.5 50-150 Yes
Benzo(b)tuamnthene 16 15.0 938 50-150 Yes
Benzo(k)Nuoranthene S 78.5 106.3 50-150 Yes
Beazo(a)pyrene S 7.6 95.0 50-150 Yes
Indéno(),2,3-cd)pyrenc S 5.9 73.8 50-150 Yes
Dibenz(a,bYanthracenc 16 13.0 1.3 50-150 Yes
Benzo(g,h,i)perylenc 16 12.0 75.0 50-150 Yes
Other Compounds Delected © (continued)
Phenol 0 8.3 '
2-Mcthylphenol 0 6.7
4-Mcthylphenol 0 4.1
~ Dimethyiphthatatce 0 2.0
Dicthylphthalaic Q 17.0
di-n-Butylphthalaic 0 36.0
ButylbenzylphthdJate ¢ 33.0
bis(2-Ethylhexyl)phthalate 0 12.0
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TABLE C-2. SVOC RECOVERIES FROM XAaD-2 MODULES (continued)

bis(2-EthylhexyDphihataic

C-S

SAMPLE ID: XAD-5! RESULTS
RTI AIR PERCENT RECOVERY | DQO
ANALYTE YALUE | TOXICS | RECOVERY PDQO (%) MET
(pa) YALULE
(vg)

{ Naphthalene 100 120.0 120 50-150 Yes
Accnaphthylene 200 150.0 75 50-150 Ycs
Accni)hlhcnc o 15(‘).“‘ o 79.0 79 50-150 Yes
Fluorenc 20 18.0 % 50-150 Yes
Phenanthrene 10 92 02 50-150 Yes
Anthracene o 9.6 96 50-150 Yes
Fluaranmthene 20 13.0 %0 50-150 Yes
Pyrenc 10 10.0 100 50-150 Yes
Chrysenc 10 0.4 04 50-150 Ycs
Benzo(a)anthracene 10 93 93 50-150 Yes
Benzo(b)uaranthenc 20 16.0 $0 50-150 Yes
Benzo(k)Muoranthene 10 9.1 91 50-150 Yes
Benzo(a)pyrene )0 8.9 59 50-150 Yes
Indeno(l1,2,3-cd)pyrenc 10 9.5 95 50-150 Ycs
Dibenz(a,h)antiracenc 20 14.0 70 50-150 Yecs
Benzo(g,h,i)perylenc 20 13.0 65 50-150 Yes

Qther Compounds Detected (continued)
Phenol 0 6.6 .
~ 2-Mcthylphenol 0 5.7
4-Mcthylphcnol 0 3.4
Dimethyiphthalate 0 1.7
Dicthylphthalaie 0 37.0
di-n-Butylphthalaic 0 32.0
0 7.6



TABLE C.2.

SVOC RECOVERIES FROM XAD-2 MODULES (continued)

SAMPLE ID: XAD-52 RESULTS*®

RTI AIR PERCENT RECOVELRY | RQO
ANALYTE VALUE | TOXICS | RECOVERY | DQO (%) | MET
(ue) YALUE
(bg) | ]
Naphthalenc 100 0.0 0 50-150 No
Accnaphthylene 200 0.0 0 50-150 No
Accnaphthene 100 0.0 0 50-150 No
Fluorene 20 0.0 0 50-150 No
Phenanthrene .10 3.2 32 50-150 No
Antlracenc 10 3.5 35 50-150 No
Fluoranthene 20 16.0 80 50-150 Yecs
Pyrenc 10 0.3 23 50-150 Yes
Chrysenc 10 10.0 100 50-150 Yes
Benzo(a)anthracenc 10 11.0 110 50-150 Yes
Benzo(b)flueranthene 20 18.0 9.4} 50-130 Yes
Benzo(k)fluoranthene 10 11.0 110 50-150 Yes
Benzo(a)pyrenc 10 9.3 93 50-150 Yes
Indeno(1,2,3-cd)pyrenc {0 1.7 17 50-150 Yes
Dibenz(a.h)anthracene 20 15.0 75 50-150 Yes
Benzo(g,h,i)perylenc 20 15.0 75 50-150 Yes
(continued)
Other Compounds Delccted
Dicthylphthalate 0 1.8
di-n-Butylphthalatc 0 35.0
0 9.3

bis(2-Ethylhexyl)phthalate

* Rcponed sample went o dryness dunng the concentration stage.
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TABLE C-2. S$VOC RECOVERIES FROM XAD-2 MODULES (coutinued)

SAMPLE TD: XAD-53 RESULTS

—

RTI AIR PERCENT | RECOVERY | DQO
ANALYTE VALUE | TOXICS RECOVERY DQO (%) MET
(‘Ug) Vf\LUE
(ne)
Naphthalene §0 110.0 137.5 50-150 Yes
Accnaphihyiene 160 140.0 §7.5 50-150 Ycs
Accnaphthene ™ g0 720 00 50-150 Yes
Fluorenc 16 16.0 100.0 50-150 Yes
Phenanthrene 8 7.3 91.3 50-150 Yes
Anthracene 8 7.6 95.0 50-150 Yes
Fluoranthenc 16 14.0 87.5 50-150 Yes
Pyrenc 8 8.5 106.3 50-150 Yes
Chrysenc 8 8.1 101.3 50-150 Ycs
Benzo(a)anthracene 8 8.9 113 50-150 Yes
Benzo(b)luoranthene 16 16.0 100.0 50-150 Yes
Benzo(k)Muormnthene 8 6.9 863 50-150 Yes
Benzo(n)pyrenc S 7.6 95.0 50-150 Yes
Indcao(1,2,3-cd)pyrene 8 9.6 120.0 50-150 Yes
Dibenz(a,h)anthracene 16 14.0 $7.5 50-150 Yes
Benzo(g,h,i)perylenc 16 13.0 S1.3 50-150 Yes
QOther Compounds Detected . (cnminu{:d)
Phenol 0 9.0
2-Mcthylpheno! 0 6.1
4-Mcthylphenol 0 4.9
Dimethylphthalate 0 21
Dicthylphthalaic 0 47.0
di-n-Burylphthalate 0 46.0
Burylbenzylphihalate 0 3.4
bis(2-Ethylhexyl)phthalate 0 10.0



TABLE C-2. SVOC RECOVERIES FROM XAD-2 MODULES (concluded)

SAMPLE ID: XAD-54 RESULTS (BLANK)

_ RTI AIR PERCENT { RECOVERY | DQO
ANALYTE VYALUE | TOXICS | RECOVYERY DQO (%) MET
(ug) YALUE
| : {ng)
Naphthalene 0 6l NA NA NA
Acenaphthylene 0 0 NA NA NA
Accnaphthene 0 0 NA NA NA
Fluorenc 0 0 "NA NA NA
Phenanthrene 0 0 NA NA NA
Anthracene 0 0 NA NA NA
Fluoranthene 0 0 NA NA NA
Pyrenc 0 0 NA NA NA
Chrysene 0 0 NA NA NA
Benzo(a)anthracene 0 0 NA NA NA
Benzo(®)Yworanthene 0 0 NA ’ NA NA
Benzo(k)Auoranthene 0 0 NA NA NA
Benzo(a)pyrenc 0 0 NA NA NA
Indeno(1.2,3-cd)pyrenc 0 0 NA NA NA
Dibenz(a,h)anthracene 0 0 NA NA NA
Benzo(g,h.)perylenc 0 0 NA NA NA -J ‘
Other Compounds Detected :
Phenot 0 12.0
2-Mcthyiphenol 0 6.9
4-Mclhyiphenol 0 4.7
Dimethylphthalaic 0 20
Dicthylphthalaie 0 14.0
di-n-Butylphthalate 0 530
Butylbenzylphthalate 0 65.0
bis(2-Ethylhexylyphthalaie 0 9.4

NA = Not Applicable




TABLE C-3. SVOC FILTER RPDS (%)

% RECOVERY

RPDs %RSD DQO

ANALYTE Trar ) TE23 (%) DQO | MET
Naphthalenc 0.0 0.0 ) NA 25 No
Accnaphthylenc 0.0 1.0 200.0 25 No
Acenaphthene 0.0 1.8 2000 25 No
Fluorene T 192 3007 439 25 | No
Phenanthrene 70.0 86.7 21.3 25 Ycs
Anthracene 65.0 §8.3 30.4 25 No
Fluoranthenc 833 100.0 18.2 25 -1 Yes
Pyrene 98.3 1133 4.2 25 Yes
Chrysenc 86.7 108.3 22.2 25 Yes
Benzo(a)anthmceene 88.3 105.0 17.3 25 Ycs
Benzo(b)luemnthene 70.0 91.7 20.8 25 No
Benzo(k)uormnthenc 80.0 | 1167 37.3 25 No
Benzo(a)pyrene 70.0 91.7 26.8 23 No
Indeno(l,2,3-ed)pyrenc 45.0 60.0 20.0 25 Yes
Dibenz(a,Wanthracene 57.5 73.3 242 25 Yes
Benzo(g.h.i)perylenc 55.8 70.8 237 25 Ycs

(continged)



TABLE C-3. SVOC FILTER RPDS (%) (concluded)

% RECOVLERY

RPDs % RSD DQO

ANALYTE TF-20 ) TF-24 (%) DQO MET
Naphthalene 0.0 0.0 NA 25 NA
Accnaphthylenc 0.5 0.6 18.2 25 Yes
Accnaphihenc 1.0 1.2 18.2 25 Yes
Fluorene 26.3 28.0 6.3 25 Yes
Phenanthrene £6.7 86.7 0.0 25 Ycs
Anthracene 867 £6.7 0.0 25 Yes
Fluoranthene 1033 103.3 0.0 25 Yecs
Pyrene 120.0 120.0 0.0 25 Yecs
Chrysenc 113.3 120.0 5.7 25 Yes
Benzo(a)anthracene 113.3 120.0 5.7 25 Yes
Benzo(b)uoranthene 96.7 103.3 6.6 25 Yes
Benzo(K)fluoranthene 106.7 113.3 6.0 25 Yes
Benzo(a)pyrene C100.0 100.0 0.0 25 Yes
Indeno(1,2,3-ed)pyrenc 73.3 §0.0 8.7 25 Yes

Dibenz(a,h)anthracene $6.7 86.7 0.0 25 Yes |
Benzo(g.h,i)perylene 73.3 §3.3 12.8 25 Yes




TABLE C-4. XAD-2 MODULE RPDS (%)

C- 14

| % RECOVERY
RPDs %RSD DQO
ANALYTE XAD-50 | XAD-33 (%) DQO MET |
Naphthalene 118.8 137.5 14.6 25 Yes
Accnaphihylene 81.3 87.5 7.3 25 Yes
Accnaphthene §6.3 90.0 4.2 25 Yes
“Fluorene ™ 7 | 7100.0 100.0 0.0 25 Yes
Phenanthrene 100.0 91.3 9.1 25 Yes
Anthracenc 102.5 850 7.6 25 Yes
Fluoranthene S 93.8 87.5 6.9 25 Yes
Pyrene 107.5 106.3 I 25 Yes
Chrysenc 107.5 104.3 5.9 25 Yes
Benzo(a)anthracene 107.5 111.3 3.7 25 Yes
Benzo(b)Auoranthene 93.8 100.0 6.4 25 Yes
Benzo(k)Nuomnihenc 106.3 $6.3 20.8 25 Yes
Benzo(a)pyrenc 95.0 - 95.0 0.0 25 Yes
Indeno(l,2,3-cd)pyrenc 73.8 120.0 47.7 25 No
Dibenz(a,h)anthracene 8§1.3 §7.5 7.3 25 Ycs
| Benzo(g,h,i)perylenc 75.0 §1.3 S.1 25 Yes
(continued)



TABLE C-4. XAD-2 MODULE RPDS (%) (concluded)

% RECOVERY

RPDs %% RSD DQO

ANALYTE TF-22 | TF-23 (%) DQO MET |
Naphthalene 120 0 200.0 25 No
Accnaphihylenc 75 0 200.0 25 No
Accnaphthence 79 0 200.0 25 No
Fluorenc 90 0 200.0 25 No
Phenanthrene 92 32 96.8 25 No
Anthracene 96 35 93.1 25 No
Fluoranthene 90 80 1.8 25 Yes
Pyrene 100 93 7.3 25 Yes
Chrysenc 04 100 6.2 25 Yes
Benzo(a)anthmcene 93 110 16.7 25 Yes
Benzo(b)Nuoranthene §0 90 1.8 25 Yes
Benzo(k)Auormnilicne 91 110 18.9 23 Ycs
Benzo(a)pyrenc §9 93 4.4 25 Yes
Indeno(1,2,3-cd)pyrenc 95 77 20.9 25 Yes
Dibenz(a,h)anthmcene 70 75 £.9 25 Yes
Benzo(g,hi)perylenc 65 75 14.2 25 Yes

— — L




TABLE C-5. LEAD RECOVERIES AND PERCENT BIAS

| %Reccovery -

finown conconimiion

¢ % DBias - Percent recovery - 100
TABLE C-6. LEAD PRECISION AND PERCENT RPD
DUPLICATE ICA RPD RPD DQ
ANALYSES RECOVERILS - DQO 0
. (%) (%) ME .
T
QF 7 41.7 27.2 25 No
Qr 9 31.7
QF 8 48.6 12.5 25 Ycs
QF 10 42.9
S : : ___ .
| < RPD = Duplicatc | - Duplicate 2 % 100

Mcan of Duplicaic | and Duplicate 2

SAMPL RTH IEA YALUE PCRCENT BIAS DIAS 0QO
£1D VALUE (mg) RECOVERY! (%) DQO MET
(mg) (%)
Qr7 060 025 11,7 -58.3 25 ! No
Qre 0335 017 438.6 =50 25 No
Qr9 .060 019 3L -68.3 25 No
Qr 10 035 01s 12.9 BECT A N No
ICA concentration = known concentaation 100
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APPENDIX E

STANDARDS ADDITION ANALYSIS

iniroduction

The method of standard additions is a well-known technique for counteracting inlerfering
matrix effects (see for example Skoog, D.A. "Principles of Instrumental Analysis”, 3rd Ed.
Philadelphia; Saunders College Publishing, 1985 P210. and Bader, M. "A Systematic Approach to
Standard Addition Methods in Instrumental Analysis”, Journal of Chemical Education, 57(10):703-6,
1980). Because, as discussed in Section 4.9 of the text, concerns regarding interferences were not
completely ameliorated by the use of the selected ion monitering technique, it was decided to further
investigate the possibility of interferences using a brief standards additions experiment.

Methodology

. Unfortunately, limited project resources constrained this experiment in scope 1o the reanalysis
of one sample (TF5) selecied because it appeared to have a typically severe chromatographic
resolution problem in‘lhc full-scan data set. The standards addition methodology was modeled after
Bader's Case 5: Variable Total Volume with Conli‘nuous Variation of the Standard. Multiple 50 pL
aliquots of sample TF5 were withdrawn from the final analytical volume of 1 mL. These aliquots
were then treated with 0, 1, 2, 5, 25, 2QO uL additions of a standard containing 5 ng/pL of the 16
PAH species listed in T;:b]e E-1. The mixtures thus generated were then analyzed using the selected
ion monitoring method described in Section 2.10.2. Quantification in this instance was based not on

the isotope dilution method (in which responses are quantified based on the ratio of the integrated arca
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of the analyte to the integrated area of a isotopically labeled nternal standard) but on the standards
additions calculations as presented by Bader (using the integrated arex counts of the analyte as the
instrument response). Using Bader's method the quantity (Vx + N ¢ Vs} * Rn was plotted vs. N (Vx
is the fixed unit volume of the unknown, N is a integer denoting how many increments of standard

%
have been added to the mixture, Vs is the fixed unit volume of the standard and Rn is the instrument
response.) A linear regression was then performed and the concentration of the analyie Cx was then

b * Vs * Cs/(m * Vx), (b is the intercept and m is the slope of the

deiermined from the equation Cx =

regressed line, and Cs is the siock concentration of the standard). Unfortunately a computer failure
resulted in the loss of data from the 25 and 200 pL additions.

Results and Discussion -

The results calculated using the remaining four points are shown in Table E-1. The quality of
the regression fit obtained was highly variable (” =0412-099). This variability could in part be
attributed to the fact that the addition of small amounts of standard had little impact on the
concemratior; of compounds whose concentrations were high in sample TFS. Under these conditions a
regression of a function of instrument response versus the number of increments of standard added
would have a shallow slope and thus would be subject to analytical variability. The lost data, if
available, would have made the standards additions analysis of some compounds less subject to this
problem. However this reasoning does not explain all the nonlinear results observed since poor
linearity is observed for some compounds (such as Anthracene) that appear to be in low concentration.
The instances of non-linearity appear 1o be clustered‘ in a elution order range from Phenanthrene to
Chrysene (and especially from Phenanthrene lo‘Pyrene) which corresponds to the middle of the
unreso!vcﬁ peak seén on the sample chromatograms (see Appendix D).

When values derived using this SIM - standards additions approach z;rc compared 1o values
obtained using the SIM - isotope dilution approach, generally good agreemem'is found in the

“fingerprint” of the concentrations of the various PAH species (Table E-1 and Figure E-1). Not
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surprisingly, the agreement of concentrations appears to be worse in compounds with poor linearity in
the standards additions experiment. The instances of poor agreement also appear to be clustered in a
elution order range from Phepanthrene to Chrysene which corresponds to the middle of the unresolved

peak seen on the sample chromatograms (see Appendix D).

TABLE E-1. STANDARDS ADDITIONS RESULTS

Constant | X Coelficient R? SIM - Standards SIM (isotope dilution)
Additions Calculated Calculated
Concentration Concentration
(ug/samiple) (ug/sample)
Naphthalene 2373628 1113404 0.841 021 o1t
Acecnaphthylene 206506 1226751 0.922 0.07 <0.05
Accnaphthene 803093 866786 0.900 0.09 <005
Fluorene 1213290 903425 0.907 0.i3 0.03
Phenanthrene 3H49)996 2593430 0.617 1.33 293
Anthracene 6480584 931213 0.412 0.70 " 036
Fluoranthene 55833071 3865922 0.450 |44 W
Pyrenc 30571298 3538935 0.582 1.4 .26
Benzo(a)anthracenc 17110501 2926126 0.968 0.58 1.75
Chrysene 61153753 2894878 0.791 2.11 7.99
Benzd(b)ucranthene 352080 959287 0916 0.04 <0.05
Benzo(k}luoranthene 18788542 1564003 0.993 1.20 177
Benzo(a)pyrene 6499156 977314 0.89s 0.67 075
Indenc(l,2.3-cd)pyrene | 2503304 687436 0.926 0.36 025
Dibenzo(a. h)anthracene 2716415 600465 0.855 0.45 032
Benzo(g.h.i)perylene 3383863 568627 0916 0.60 0.36
= S ———

Conclusion
This analysis would suggest that although the standards additions analysis generally supports

the results of the isotope dilution analysis the presence of these unresolved inierfering compounds may
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S S -~ Naphthalene™

still be causing inaccuracies in the quantitation of a subset of the PAHs of interest. Some form of

cleanup or fractionation chromatography may be necessary as a part of the analysis for these specics in

future work with particulate derived from asphalt sources.

Amount (ug/sample)

Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene .5%
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)ftunranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a h)anthracene M=
Benzo(g,h,i)perylene ™

Compound

Il SM - Standards Add SIM (Isotope Dil.)

- Figure E-1. Comparison of SIM standards addition
"(and SIM isotope dilution sample TF5).
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