S EPA 5

2003 Urban Air Toxics Monitoring Program
(UATMP)

July 2004
Final Report



EPA-454/R-04-003
July 2004

2003 Urban Air Toxics Monitoring Program(UATMP)

Prepared By:
Eastern Research Group
Research Triangle Park, North Carolina

Prepared for:
Sharon Nizich, Program Manager
Office of Air Quality Planning and Standards
Research Triangle Park, NC 27711

Contract No. 68-D-03-049
Delivery Orders 23 and 29

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Emissions, Monitoring and Analysis Division

Monitoring and Quality Assurance Group
Research Triangle Park, NC 27711



DISCLAIMER

Through its Office of Air Quality Planning and Standards, the U.S. Environmental Protection
Agency funded and managed the research described in this report under EPA Contract

No. 68-D-99-007 to Eastern Research Group, Inc. Thisreport has been subjected to the
Agency’s peer and administrative review and has been approved for publication as an EPA
document. Mention of trade names or commercia productsin this report does not constitute
endorsement or recommendation for their use.



1.0

20

3.0

TABLE OF CONTENTS

Page

LISt Of FIQUIES . ..o e e Xii
Listof Tables . ... e XViii
Listof Abbreviations . ....... ... i XXX
EXECULIVE SUMMAIY . ..o e e XXXiV
INErOdUCTION . . o 1-1
The 20083 UAT M P .. e e e 2-1
21 MONItOriNg LOCALIONS . . . . ..ottt et et e e e e e 2-1
2.2 Compounds Selected for Monitoring .. ...t 2-3
2.3 Sampling Schedules . . ... 2-3
24 COMPI B ENESS . . ot ot 2-6
25 Sampling and Analytical Methods . .. ........ ... i 2-7
251 VOC Sampling and Analytical Method ....................... 2-8

25.2  Carbonyl Sampling and Analytical Method .. .................. 2-9

253  Semivolatile Sampling and Analytical Method ................ 2-11

254  Metasand Hexavalent Chromium Sampling and Analytical Data . 2-11
Summary of the2003UATMPData ... 31
31 DataSummary Parameters . . . ... 3-2
311  Numberof SamplingDetects ............ ..., 3-2

312 ConcentrationRaNge . . ....coovi ittt 3-3

313  GeometriCMeEeanS .. ...t 3-3

314 PrevalenCe ... ... 34

315 Pearson Correlations . . .....oov it 3-6

3.2 UATMP Compound GroUPS . ... oot it et et e e e e e 37
3.2.1 Hydrocarbons ......... ... . 3-7

322 Haogenated Hydrocarbons . . .......... ... . i 3-8

323 PolarCompounds ...........iii 3-8

324 Cabonyl Compounds ..............ccoiiiiiiiii i 3-9

3.3 Correlations with Selected Meteorological Parameters .. ................. 3-9
331 Maximumand Average Temperature ..............c.ccouuu.n.. 3-10

332 MoistureParameters . .......oviiii 3-10



4.0

TABLE OF CONTENTS (Continued)

Page

3.3.3  Windand Pressure Information .................. ... .. ..... 311

34 The Impact of Motor Vehicle Emissions on Spatial Variations ........... 312
34.1  Motor VehicleOwnershipData .............. ..., 3-13

34.2 Motor VehiclesEmissionsProfiles. ......................... 3-14

343 Estimated TrafficData ............cooviiiiiiiiiann.. 3-15

344  Reformulated Gasoline (RFG) AnalysiS .. ..., 3-15

35 Variability AnalysiS . .. ..o 3-17
3.6 UATMP NAT TS SIS . .ottt e e 3-18
3.6.1 Back Trajectory AnalysSiS. . . ... 3-18

3.6.2 Federal Regulation AnalySis . ... 3-19

3.6.2.1 Regulationsfor Stationary Sources .................. 3-19

3.6.22 MobhileSources ...........c. i 3-20

3.6.23 Regulation AnalysiS . ...t 321

363 EmissonTracer ANalySiS .. ...oooi it 3-23

3.7 MetalS ANAlYSIS . ..o 3-23
3.8 Trends ANalY SIS ..ot e 3-23
381 Trendsin Annual AVErages ... 3-23

382 Trendsin Seasonal AVEragesS . ..........c.oeuiiiiiiiiiiaan.. 3-24
SILESIN ATIZONA . . oottt e e e e e 4-1
4.1 Prevalent Compounds at the ArizonaSites ..............co i, 4-2
4.2 TOXICItY ANAlYSIS . ..ot 4-2
4.3 Meteorological and Concentration Averages at the ArizonaSites .......... 4-3
4.4 Spatial ANalYSIS . ..ot 4-4
4.5 RFEG ANalY SIS . oot 4-5
4.6 NAT TS Ste ANAYSIS . ..ot e e e e 4-6
4.6.1 Composite Back Trajectory Analysis .. .............covvnvn... 4-6

4.6.2 Regulation AnalysSis . ... 4-7

4.6.3 EmissonTracer Analysis .. ... 4-7



5.0

6.0

7.0

8.0

TABLE OF CONTENTS (Continued)

Page
SIteSiN Colorado . ... 5-1
51 Prevalent Compounds at the Colorado Sites . .......................... 5-1
5.2 TOXICItY ANAlYSIS . ..o 5-2
53 Meteorological and Concentration Averages at the Colorado Sites ......... 5-3
54 Spatial ANalYSIS . ... 54
5.5 RFEG ANalY SIS . oo 54
Sitein CONNECLICUL . . ... e e e 6-1
6.1 Prevalent Compounds at the Connecticut Site . . .. ...................... 6-1
6.2 TOXICItY ANAlYSIS . ..o 6-2
6.3 Meteorological and Concentration Averages at the Connecticut Site .. ...... 6-2
6.4 Spatial ANalYSIS . ... e 6-3
6.5 RFG ANalYSIS . . o 6-3
SitesSin Florida . .. ..ooo 7-1
7.1 Prevalent Compounds at the FloridaSites ... ............ ... ... .. ..... 7-2
7.2 TOXICItY ANAlYSIS . ..o 7-2
7.3 Meteorological and Concentration Averages at the FloridaSites ........... 7-3
7.4 Spatial ANalYSIS . ... e 7-4
7.5 NAT TS Ste ANaAlYSIS . ..ot e 7-4

7.5.1 Composite Back Trajectory Analysis . ..., 7-5

752 Regulaion ANalysSiS ... ..ot e 7-5
Stesin HliNOIS . . ... 8-1
8.1 Prevalent Compounds at thelllinoisSites . ............ ... .. ... ... ... 8-2
8.2 TOXICItY ANAlYSIS . ..ot 8-2



9.0

10.0

TABLE OF CONTENTS (Continued)

Page

8.3 Meteorological and Concentration Averages at the lllinoisSites ........... 8-3
8.4 Spatial ANalYSIS . ... e 8-4
8.5 RFG ANalYSIS . . o 8-5
8.6 NAT TS Ste ANAYSIS. ..o e e e 8-6
8.6.1 Back Traectory AnalySiS .. .....cooiiiii i 8-6

8.6.2 Regulation ANalysSIS . ... ..ot 8-6

8.6.3 EmissonTracer ANalySIS .. ..o ittt 8-7

SIteiN MassaChUSELLS ... ..o e o-1
9.1 Prevalent Compounds at the MassachusettsSite .. ...................... 9-1
9.2 TOXICItY ANAlYSIS . .ot 9-2
9.3 Meteorological and Concentration Averages at the Massachusetts Site . . .. .. 9-2
94 Spatial ANalYSIS . ...t e 9-3
9.5 RFG ANalYSIS . . . 9-4
9.6 NAT TS Ste ANAYSIS. ..o e e 9-4
9.6.1  Composite Back Trajectory Analysis .. ..., 9-4

9.6.2 Regulation ANalySIS . ... .ot 9-5
SiteSiN MIChigan .. ... 10-1
10.1 Prevalent Compoundsat theMichiganSites . ......................... 10-2
10.2  TOXICItY ANAlYSIS . oo oot 10-3
10.3 Meteorological and Concentration Averages at the Michigan Sites . .... ... 10-3
104  Spatial ANalySiS . ..o 10-5
105 NATTSSteANalYSIS. ..ot e 10-6
10.5.1 Back Trajectory AnalysiS .. ...t 10-6

1052 Regulation AnalySiS . ...t 10-7

1053 EmissionTracer AnalySiS ... .. oot 10-7

Vi



11.0

12.0

13.0

14.0

TABLE OF CONTENTS (Continued)

Page
SIEES TN MISSISS PPl vttt e e e e e e e 11-1
11.1  Prevalent Compounds at the Mississippi Sites .. ................c..... 11-2
11.2  TOXICIty ANAlYSIS . oottt 11-3
11.3 Meteorological and Concentration Averages at the Mississippi Sites. .. . ... 11-3
114 Spatial ANAYSIS . ..ot 11-4
SItESTN MISSOUIT . ettt e e e e e e e e e 12-1
121 Prevalent Compounds at the Missouri Sites .......................... 12-1
122 TOXICItY ANAlYSIS . . oot 12-2
12.3  Meteorological and Concentration Averages at the Missouri Sites .. ... .... 12-3
124  Spatial AnalySiS . ... 12-4
125  RFEG ANAYSIS . oot 12-5
126 NATTSSteANalySIS. . ..o e 12-6

12.6.1 Composite Back Tragjectory Analysis . ....................... 12-6

12.6.2 Regulation AnalySiS . ...t 12-6

12.6.3 EmissionTracer AnalySiS . .. ..o 12-7
SItEIN NEDrasSKa . ..ot 13-1
13.1  Prevalent Compounds at the NebraskaSite . .......................... 13-1
132  TOXICItY ANAlYSIS . . oot e 13-2
13.3  Meteorological and Concentration Averages at the Nebraska Site ......... 13-2
13.4  Spatial AnalySiS . ... 13-3
SIEES TN NEW JEN SBY .ottt e e 14-1
141  Prevalent Compoundsat the New Jersey Sites .. .. ...t 14-2
142 TOXICItY ANAlYSIS . oo oot 14-2

vii



15.0

16.0

17.0

18.0

TABLE OF CONTENTS (Continued)

Page
14.3  Meteorological and Concentration Averages at the New Jersey Sites ... ... 14-3
144 Spatial ANAYSIS © .ot 14-4
145 RFEG ANAYSIS . .ot 14-5
Sitein North Carolina. .. ... e 15-1
15.1 Prevalent Compounds at the North CarolinaSite ...................... 15-1
152 TOXICItY ANAlYSIS . ..ot 15-2
15.3 Meteorological and Concentration Averages at the North Carolina Site . ... 15-2
154  Spatial ANAYSIS « .ot 15-3
Sitein North Dakota . . ....... .. e 16-1
16.1  Prevalent Compounds at the North DakotaSite ....................... 16-1
16.2  TOXICItYy ANAlYSIS . ..ot 16-2
16.3 Meteorological and Concentration Averages at the North Dakota Site.. . . . . . 16-2
162 Spatial ANAYSIS « .o oot 16-3
Sitein Oklahoma . . .. ... . 17-1
17.1  Prevalent Compounds at the OklahomaSite .......................... 17-1
17.2  TOXICItYy ANAlYSIS . ..ot 17-2
17.3  Meteorological and Concentration Averages at the Oklahoma Site .. ...... 17-2
17.4  Spatial ANAYSIS . ..ot 17-3
SIEEIN OrEgON . .t 18-1
18.1 Prevalent CompoundsattheOregonSite ................ .. .......... 18-1
182  TOXICItY ANAlYSIS . . oot 18-2
18.3 Meteorological and Concentration Averages at the Oregon Sites . . ........ 18-2

viii



19.0

20.0

21.0

22.0

TABLE OF CONTENTS (Continued)

Page
184  Spatial AnalySiS . ... 18-2
SItESIN PUEBITORICO . . ... 19-1
19.1 Prevalent Compounds at the PuertoRicoSites ........................ 19-1
19.2  TOXICItY ANAlYSIS . oo ot 19-2
19.3 Meteorological and Concentration Averages at the Puerto Rico Sites ... .. .. 19-3
19.4  Spatial ANAYSIS « .ot 19-3
Sitesin South Dakota .. ... 20-1
20.1 Prevalent Compounds at the South DakotaSites....................... 20-1
20.2  TOXICItY ANAlYSIS . .ot 20-2
20.3  Meteorological and Concentration Averages at the South Dakota Sites . . . . . 20-3
204 Spatial ANAIYSIS .. o\t 20-4
SIS IN TENNESSEE . .. ottt e e e 21-1
21.1 Prevalent Compoundsat the TennesseeSites ...............c.covuunn.. 21-2
212 TOXICItY ANAlYSIS . .ttt 21-3
21.3 Meteorological and Concentration Averages at the Tennessee Sites ....... 21-3
214 Spatial AnalySiS . ..o 21-5
SitesinUtan . ... 22-1
22.1 Prevalent CompoundsattheUtahSites . ............... ... ... ...... 22-1
222 ToXIiCity ANalYSIS . ..o 22-2
22.3 Meteorological and Concentration Averagesat theUtah Sites ............ 22-3
224  Spatia ANalYSIS . ... 22-4
225 NATTSSHEANAYSIS . ..ottt e e 22-5



TABLE OF CONTENTS (Continued)

Page

2251 Composite Back Trajectory Analysis .. ..., 22-5

2252 Regulaion AnalysiS ...t 22-5

2253 EmissonTracer ANalySiS .. ..o oottt 22-6

23.0 DataQuality ... ..o e 23-1
231 PreCiISION . .o 23-2
23.1.1 Anaytical PreciSion .............. 23-2

23.1.2 Samplingand Analytical Precision .. ........................ 23-7

232 ACCUIBCY .ottt e 23-10

24.0 Conclusionsand Recommendations . ............ .. 24-1
241  CONCIUSIONS . . oo ottt 24-1
2411 Nationa-level Conclusions .. ............ .. 24-1

2412 State-level Conclusions. . . ... 24-3

2413 DataQuality ............ i 24-15

242  RecommMeENdations . ... ...ttt 24-15

250 REf O ONCES ... oo 25-1



List of Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |

Appendix J
Appendix K
Appendix L
Appendix M

Appendix N

TABLE OF CONTENTS (Continued)

Page

AIRS Site Descriptions for the 2003 UATMP Monitoring Stations  A-1

2003 Summary of Invalidated UATMP Samplesby Site . ......... B-1
2003 Summary Tablesfor VOC Monitoring ................... C-1
2003 Summary Tablesfor SNMOC Monitoring ............... D-1
2003 Summary Tables of Carbonyl Monitoring ................. E-1
2003 Summary Tablesfor SYOC Monitoring . ................. F-1
2003 Summary Tablesfor MetalsMonitoring ................. G-1
2003 Summary Tables for Hexavalent Chromium Monitoring .... H-1
2003 VOC Raw MonitoringData . .. ......oviiiii e -1
2003 SNMOC Raw MonitoringData .. ....................... J1
2003 Carbonyl Raw MonitoringData. .. ..................... K-1
2003 SVOC Raw MonitoringData . . ..........ccovivinnn.. L-1
2003 Metal Raw MonitoringData . .......... ... M-1
2003 Hexavalent Chromium Raw MonitoringData . .. .......... N-1

Xi



LIST OF FIGURES

Page
2-1 CitiesParticipating in 2003 Program . ...t 2-13
2-2  Hexavalent Chromium Sampling System .. ... 2-14
3-1 Comparison of the Concentration Ratios for BTEX Compounds vs Roadside Study . 3-25
3-2 Coefficient of Variance Analysis of 1,3, Butadiene Across31Sites . ............. 3-29
3-3  Coefficient of Variance Analysis of Acetaldehyde Across39Sites............... 3-30
3-4  Coefficient of Variance Analysis of Acetonitrile Across32Sites ................ 331
3-5 Coefficient of Variance Analysis of Acylonitrile Across15Sites . ............... 3-32
3-6 Coefficient of Variance Analysis of Benzene Across36Sites .. ................. 3-33
3-7 Coefficient of Variance Analysis of Bromomethane Across11 Sites ............. 3-34
3-8 Coefficient of Variance Analysis of Carbon Tetrachloride Across 35 Sites ........ 3-35
3-9 Coefficient of Variance Analysis of Formaldehyde Across39Sites .............. 3-36
3-10 Coefficient of Variance Analysis of p-Dichlorobenzene Across21 Sites .......... 3-37
3-11 Coefficient of Variance Analysis of Tetrachloroethylene Across29 Sites ......... 3-38
3-12 Coefficient of Variance Analysis of Xylenes (-0, m+, p-) Across36 Sites .. ........ 3-39
3-13a Average 1,3-Butadiene Concentration by Season (APMI-LONE) ................ 3-40
3-13b Average 1,3-Butadiene Concentration by Season (LOTN-WECO) ............... 341
3-14a Average Acetaldehyde Concentration by Season (AZFL-GAFL) ................ 3-42
3-14b Average Acetaldehyde Concentration by Season (GPMS-WECO) ............... 3-43
3-15a Average Acetonitrile Concentration by Season (APMI-KITN) .................. 3-44
3-15b Average Acetonitrile Concentration by Season (LOTN-WECO) ................. 3-45
3-16 Average Acrylonitrile Concentrationby Season ............ ... .. . 3-46
3-17a Average Benzene Concentration by Season (APMI-JAMS) .................... 3-47
3-17b Average Benzene Concentration by Season (KITN-WECO) .................... 3-48
3-18 Average Bromomethane Concentration by Season (APMI-TUMS) .............. 3-49
3-19a Average Carbon Tetrachloride Concentration by Season (APMI-KITN) .......... 3-50
3-19b Average Carbon Tetrachloride Concentration by Season (LDTN-WECO) ......... 3-51
3-20a Average Formaldehyde Concentration by Season (AZFL-GAFL) . ............... 3-52
3-20b Average Formaldehyde Concentration by Season (GPMSWECO) .............. 3-53
3-21a Average p-Dichlorobenzene Concentration by Season (APMI-KITN) ............ 3-54
3-21b Average p-Dichlorobenzene Concentration by Season (LOTN-WECO) ........... 3-55
3-22a Average Tetrachloroethylene Concentration by Season (APMI-JAMS) ........... 3-56
3-22b Average Tetrachloroethylene Concentration by Season (KITN-WECO) ........... 3-57
3-23a Average Xylenes (o-, m-, p-) Concentration by Season (APMI-ITCMI) ........... 3-58
3-23b Average Xylenes (o-, m, p-) Concentration by Season (JAMS-WECO) .......... 3-59
3-24 Average Sum Metal ConcentrationS . ...........ouniiin i 3-60
3-25a Comparison of Yearly Averages for the APMI Monitoring Station .. ............. 3-61
3-25b Comparison of Yearly Averages for the AZFL Monitoring Station .. ............. 3-62
3-25¢c Comparison of Yearly Averages for the BAPR Monitoring Station .............. 3-63
3-25d Comparison of Yearly Averages for the BUND Monitoring Station .............. 3-64
3-25e Comparison of Yearly Averages for the CANJ Monitoring Station .. ............. 3-65

Xii



LIST OF FIGURES (Continued)

Page
3-25f Comparison of Yearly Averages for the CHNJ Monitoring Station .. ............. 3-66
3-25g Comparison of Yearly Averages for the DECO Monitoring Station .............. 3-67
3-25h Comparison of Y early Averages for the DEMI Monitoring Station .............. 3-68
3-25i Comparison of Yearly Averages for the ELNJMonitoring Station ............... 3-69
3-25) Comparison of Yearly Averages for the GAFL Monitoring Station .............. 3-70
3-25k Comparison of Yearly Averages for the GPMS Monitoring Station .............. 371
3-25] Comparison of Yearly Averages for the JAMS Monitoring Station .............. 372
3-25m Comparison of Yearly Averages for the LEFL Monitoring Station .............. 3-73
3-25n Comparison of Yearly Averages for the NBNJ Monitoring Station .. ............. 3-74
3-250 Comparison of Yearly Averages for the PGMS Monitoring Station .............. 3-75
3-25p Comparison of Yearly Averages for the PSAZ Monitoring Station . .............. 3-76
3-25q Comparison of Yearly Averagesfor the QVAZ Monitoring Station .............. 3-77
3-25r Comparison of Yearly Averages for the SFSD Monitoring Station ............... 3-78
3-25s Comparison of Yearly Averages for the SIPR Monitoring Station ............... 3-79
3-25t Comparison of Yearly Averages for the SLMO Monitoring Station .............. 3-80
3-25u Comparison of Yearly Averages for the SPAZ Monitoring Station . .............. 3-81
3-25v Comparison of Yearly Averages for the TUMS Monitoring Station .............. 3-82
3-26a Comparison of Seasonal Averages for the APMI Monitoring Station ............. 3-83
3-26b Comparison of Seasonal Averages for the AZFL Monitoring Station ............. 3-84
3-26¢c Comparison of Seasonal Averages for the BAPR Monitoring Station . ............ 3-85
3-26d Comparison of Seasonal Averages for the BUND Monitoring Station ............ 3-86

3-26e Comparison of Seasonal Averages for the CANJMonitoring Station (1994-1998) .. 3-87
3-26e Comparison of Seasonal Averages for the CANJMonitoring Station (1999-2003) .. 3-88

3-26f Comparison of Seasonal Averages for the CHNJMonitoring Station ............. 3-89
3-26g Comparison of Seasonal Averages for the DECO Monitoring Station ............ 3-90
3-26h Comparison of Seasonal Averages for the DEMI Monitoring Station ............. 391
3-26i Comparison of Seasonal Averages for the ELNJMonitoring Station ............. 3-92
3-26) Comparison of Seasonal Averages for the GAFL Monitoring Station . ............ 3-93
3-26k Comparison of Seasonal Averages for the GPMS Monitoring Station ............ 3-94
3-261 Comparison of Seasonal Averages for the JAMS Monitoring Station ............. 3-95
3-26m Comparison of Seasonal Averages for the LEFL Monitoring Station ............. 3-96
3-26n Comparison of Seasonal Averages for the NBNJMonitoring Station ............. 3-97
3-260 Comparison of Seasonal Averages for the PGMS Monitoring Station ............ 3-98
3-26p Comparison of Seasonal Averages for the PSAZ Monitoring Station ............. 3-99
3-26g Comparison of Seasonal Averages for the QVAZ Monitoring Station ........... 3-100
3-26r Comparison of Seasonal Averages for the SFSD Monitoring Station ............ 3-101
3-26s Comparison of Seasonal Averages for the SIPR Monitoring Station . ............ 3-102
3-26t Comparison of Seasonal Averages for the SLMO Monitoring Station ........... 3-103
3-26u Comparison of Seasonal Averages for the SPAZ Monitoring Station ............ 3-104
3-26v Comparison of Seasona Averagesfor the TUMS Monitoring Station ........... 3-105
4-1  Phoenix, Arizona Site 1 (MCAZ) Monitoring Station . ......................... 4-8
4-2  Phoenix, Arizona Site 2 (PSAZ) Monitoring Station .. ......................... 4-9

Xiii



4-3
4-4
4-5
4-6
4-7
4-8
4-9
4-10
4-11
4-12
4-13
4-14

5-1
5-2
5-3

5-5

6-1
6-2

7-2
7-3

7-5
7-6

7-8

7-9

7-10
7-11
7-12
7-13
7-14
7-15

8-1
8-2
8-3

LIST OF FIGURES (Continued)

Page
Phoenix, Arizona Site 3 (QVAZ) Monitoring Station ............... ... ....... 4-10
Phoenix, Arizona Site 4 (SPAZ) Monitoring Station .. ............... ..., 4-11
Facilities Located Within 10 Milesof QVAZ . ... ... i 4-12
Facilities Located Within 10 Milesof MCAZ, PSAZ, and SPAZ . ............... 4-13
2003 Total VOC Profileat MCAZ . ... . e 4-14
2003 Total VOC Profileat PSAZ .. ... e 4-15
2003 Total VOC Profileat QVAZ . ... e 4-16
2003 Total VOC Profileat SPAZ .. ..o e 4-17
Composite Back Trajectory for PSAZ .. ... . 4-18
Acrylonitrile Pollution Rosefor PSAZ .. ... ... i e 4-19
Acrylonitrile Sources East of the PSAZ Monitoring Site .. ..................... 4-20
24-Hour Back Trgectory (50, 250, and 500 Meters Aboveground) at PSAZ
oNOctober 12, 2003 . .. .. 4-21
Denver, Colorado (DECO) Monitoring Station ..., 5-6
Denver, Colorado (WECQO) Monitoring Station .. ..., 5-7
Facilities Located Within 10 Milesof DECOandWECO ....................... 5-8
2003 Total VOC Profile of DECO . ... ..o 59
2003 Total VOC Profilead WECO . ...t e 5-10
Hartford, Connecticut (HACT) Monitoring Station . ............. ..., 6-4
Facilities Located Within 10 Milesof HACT .. ... i 6-5
St. Petersburg, Florida (AZFL) Monitoring Station .. ..., .. 7-6
Belle Glade, Florida (BGFL) Monitoring Station . . . ... ... 7-7
Clearwater, Florida (CWFL) Monitoring Station .. ...............cciiieinn... 7-8
Delray Beach, Florida (DBFL) Monitoring Station . ........................... 7-9
Pompano Beach, Florida Site (FLFL) Monitoring Station .. .................... 7-10
Tampa, Florida Site 1 (GAFL) Monitoring Station ............... .. ... ....... 7-11
Tampa, Florida Site 2 (LEFL) MonitoringStation ... ..., 7-12
Miami, Florida (MDFL) Monitoring Station . ............. ... ... . ivn.... 7-13
Orlando, Florida (ORFL) Monitoring Station . . . .. ... 7-14
Facilities Located Within 10 Miles of AZFL, CWFL, GAFL,and LEFL .......... 7-15
Facilities Located Within 10 Milesof BGFL . ............ ..., 7-16
Facilities Located Within 10 Milesof DBFL and FLFL ....................... 7-17
Facilities Located Within 10 Milesof MDFL . ...... ... ... ... 7-18
Facilities Located Within 10 Milesof ORFL ........ ... ... .. ... ... 7-19
Composite Back Trajectory for LEFL ......... ... .. .. 7-20
Chicago, Illinois Site 1 (NBIL) Monitoring Station .. ........... ... ... ....... 8-8
Chicago, Illinois Site 2 (SPIL) Monitoring Station ...............coviuienan.. 8-9
Facilities Located Within 10 Milesof NBILand SPIL . ....................... 8-10
2003 Total VOC Profilea NBIL . ... e 8-11

Xiv



LIST OF FIGURES (Continued)

Page
8-5 2003 Total VOCProfileat SPIL . ....... ... e 8-12
8-6 Composite Back Trajectory for NBIL ......... ... .. 8-13
8-7 Acetonitrile Pollution Rosefor NBIL . ..... ... 8-14
8-8 Acrylonitrile Source West of the NBIL MonitoringSite ....................... 8-15
8-9  24-Hour Back Trgectory (50, 250, and 500 Meters Aboveground) at NBIL
ONJUNE 26, 2003 . .. .. . 8- 16
9-1 Boston, Massachusetts (BOMA) Monitoring Station .. ..., 9-6
9-2 FacilitiesLocated Within 10 Milesof BOMA .. ... ... . i 9-7
9-3 Composite Back Trajectory for BOMA . ... ... e 9-8
10-1 Detroit, Michigan Site 1 (APMI) Monitoring Station .. ............. ... ..., 10-9
10-2 Detroit, Michigan Site 2 (DEMI) Monitoring Station .. ...................... 10-10
10-3 Detroit, Michigan Site 3 (E7MI) Monitoring Station ... ...................... 10-11
10-4 Houghton Lake, Michigan (HOMI) Monitoring Station ...................... 10-12
10-5 Sault Sainte Marie, Michigan (ITCMI) Monitoring Station ... ................. 10-13
10-6 Facilities Located Within 10 Milesof APMI, DEMI,E7TMI ................... 10-14
10-7 Facilities Located Within 10 Milesof HOMI . .......... .. oo, 10-15
10-8 Facilities Located Within 10 Milesof ITCMI ........ ... .. 10-16
10-9 Composite Back Trajectory for DEMI . ... ... . i 10-17
10-10 Tetrachloroethylene Pollution Rosefor DEMI . ....... ... ... ... oo, 10-18
10-11 Tetrachloroethylene Sources East of the DEMI MonitoringSite . .. ............. 10-19
10-12 24-Hour Back Trajectory (50, 250, and 500 Meters Aboveground) at DEMI
onOctober 6, 2003 . ... ... 10-20
11-1 Gulfport, Mississippi (GPMS) Monitoring Station .. .............cccoviiuaan.. 11-5
11-2 Grenada, Mississipppi (GRMS) Monitoring Station . ......................... 11-6
11-3 Jackson, Mississippi (JAMS) Monitoring Station . ..., 11-7
11-4 Pascagoula, Mississippi (PGMS) Monitoring Station .. ...............coouu... 11-8
11-5 Tupelo, Mississippi (TUMS) Monitoring Station . . ..., 11-9
11-6 Facilities Located Within 10 Milesof GPMS . ........ ... . i, 11-10
11-7 Facilities Located Within 10 Milesof GRMS ........ ... ... .. .. .. ... .. ... 11-11
11-8 FacilitiesLocated Within 10 Milesof JAMS .. ... ... .. .. .. 11-12
11-9 Facilities Located Within 10 Milesof PGMS . .. ... ... . .. 11-13
11-10 Facilities Located Within 10 Milesof TUMS ... ... ... i, 11-14
12-1 Bonne Terre, Missouri (BTMO) Monitoring Station . ............c.oovivnaen... 12-8
12-2 St Louis, Missouri Site 1 ($4MO) Monitoring Station . ....................... 12-9
12-3 St. Louis, Missouri Site 2 (SLMO) Monitoring Station . ...................... 12-10
12-4 Facilities Located Within 10 Milesof BTMO ........ ... ... ... 12-11
12-5 Facilities Located Within 10 Milesof SAMO and SLMO ..................... 12-12
12-6 2003 Total VOC Profileat SAMO .. ... o e 12-13
12-7 Composite Back Trajectory for SLMO . ... e 12-14

XV



LIST OF FIGURES (Continued)

12-8 Acetadehyde Pollution Rosefor SLMO . ... .
12-9 Formadehyde Pollution Rosefor SLMO . ....... ... i
12-10 Acetaldehyde Sources North of the SLMO Monitoring Site ...................
12-11 Formaldehyde Sources North of SLMO MonitoringSite . . ....................
12-12 24-Hour Back Trajectory (50, 250, and 500 Meters Aboveground) at SLMO

ON AP O, 2003 ... .

13-1 Lincoln, Nebraska (LONE) Monitoring Station ... ............cuuiiinanae...
13-2 FacilitiesLocated Within 10 Milesof LONE . .......... .. ...,

14-1 Camden, New Jersey (CANJ) Monitoring Station . ...,
14-2 Chester, New Jersey (CHNJ) Monitoring Station . . . ... ... ooeien e
14-3 Elizabeth, New Jersey (ELNJ) Monitoring Station ..........................
14-4 New Brunswick, New Jersey (NBNJ) Monitoring Station . ....................
14-5 FacilitiesLocated Within 10 Milesof CANJ . ........ ... ..
14-6 FacilitiesLocated Within 10 Milesof CHNJ ......... ... ... ... ...
14-7 Facilities Located Within 10 Milesof ELNJand NBNJ ......................
14-8 2003 Total VOC Profilea CANJ . ... oot
14-9 2003 Total VOC Profileat CHNJ . ... ...
14-10 2003 Total VOC Profilea ELNJ ... ... oo n
14-11 2003 Total VOC Profile @ NBNJ . . .. ..ot

15-1 Candor, North Carolina (CANC) Monitoring Station . ...............coouie...
15-2 FacilitiesLocated Within 10 Milesof CANC . ......... ... i,

16-1 Beulah, North Dakota (BUND) Monitoring Station .. .........................
16-2 FacilitiesLocated Within 10 Milesof BUND ......... ... .. .. .. ...

17-1 Ponca City, Oklahoma (POOK) Monitoring Station . ...................c.ou...
17-2 Facilities Located Within 10 Milesof POOK . ........ ... oo,

18-1 Portland, Oregon (PLOR) Monitoring Station ................cooiiiinaen...
18-2 Portland, Oregon (PNW) Monitoring Station . ...,
18-3 Portland, Oregon (PLOR and PNW) Monitoring Station . ......................

19-1 Barceloneta, Puerto Rico (BAPR) Monitoring Station .. ...,
19-2 San Juan, Puerto Rico (SIPR) Monitoring Station . ....................ouun..
19-3 Facilities Located Within 10 Milesof BAPR .. ... ... i
19-4 FacilitiesLocated Within 10 Milesof SIPR .. ... .. i

20-1 Custer, South Carolina (CUSD) Monitoring Station ..........................
20-2 Sioux Falls, South Dakota (SFSD) Monitoring Station . .......................

XVi



LIST OF FIGURES (Continued)

Page
20-3 FacilitiesLocated Within 10 Milesof CUSD ...t 20-8
20-4 Facilities Located Within 10 Milesof SFSD .......... .. ... 20-9
21-1 Dickson, Tennessee (DITN) Monitoring Station . ...........c.ciiiinenen... 21-6
21-2 Nashville, Tennessee (EATN) Monitoring Station . ... ...t 21-7
21-3 Kingsport, Tennessee (KITN) Monitoring Station .. .....................ou... 21-8
21-4 Loudon, Tennessee (LDTN) Monitoring Station . ............. ... .. ... ...... 21-9
21-5 Nashville, Tennessee (LOTN) Monitoring Station .. .. ..., 21-10
21-6 FacilitiesLocated Within 10 Milesof DITN .......... ... .. 21-11
21-7 Facilities Located Within 10 Milesof EATN and LOTN ..................... 21-12
21-8 Facilities Located Within 10 Milesof KITN . ......... . ot 21-13
21-9 FacilitiesLocated Within 10 Milesof LDTN .. ... 21-14
22-1 Bountiful Site 1, Utah (BOUT) MonitoringStation . .................covuiun... 22-8
22-2 Bountiful Site 2, Utah (BTUT) Monitoring Station . .......................... 22-9
22-3 Facilities Located Within 10 Milesof BOUT and BTUT ..................... 22-10
22-4 Composite Back Trajectory for BOUT .. ... ...t 22-11
22-5 Cadmium Pollution Rosefor BOUT . ... ..ot 22-12
22-6 Manganese Pollution Rosefor BOUT ... ... i 22-13
22-7 Formaldehyde Pollution Rosefor BOUT ... ..ot 22-14
22-8 Cadmium Sources Southeast of the BOUT MonitoringSite ................... 22-15
22-9 Manganese Sources Southeast of the BOUT Monitoring Site .. ................ 22-16
22-10 24-Hour Back Trajectory (50, 250, and 500 Meters Aboveground) at BOUT
onJanuary 21, 2003 ... ... 22-17
22-11 Formaldehyde Sources Southeast of the BOUT Monitoring Site . ... ............ 22-18
22-12 24-Hour Back Trajectory (50, 250, and 500 Meters Aboveground) at BOUT on
JUNE 14, 2003 ... 22-19
23-1 Scatter Plot for Toluene DuplicateSamples . ...t 23-11
23-2 Scatter Plot for Methylene Chloride Duplicate Samples . ..................... 23-12
23-3 Scatter Plot for Acetonitrile DuplicateSamples .............. ... ..., 23-13
23-4 Scatter Plot for Methyl Ethyl Ketone Duplicate Samples. ..................... 23-14

XVii



1-1

2-1
2-2

2-4
2-5

2-7
2-8
2-9a

2-9b
2-10

31
3-2
33
34
3-5a
3-5b

3-7
3-8
39
3-10

3-11

4-1

4-2a
4-2b
4-2c
4-2d
4-3a

4-3b

4-3c

LIST OF TABLES

Page
Organization of the 2003 UATMPRepOrt ...t 1-3
Monitoring Stations with Past Participationinthe UATMP .................... 2-15
Text Descriptions of the 2003 UATMP Monitoring Locations .................. 2-17
Site Descriptions for the 2003 UATMP Monitoring Stations . .................. 2-33
VOC Method Detection LimitS . . .. ..ot e e 2-38
SNMOC Method Detection Limits . .. ... e 2-40
Carbonyl Method Detection LimitS . ....... ..o 2-42
Semivolatile Organic Compound Method Detection Limits .................... 2-43
Metals and Hexavalent Chromium Method Detection Limits ................... 2-44
Sampling Schedules and Completeness for Carbonyl Compounds, VOC, SNMOC, and
SV O 2-45
Sampling Schedules and Completeness for Metals and Hexavalent Chromium . . . .. 2-49
Semi-volatile and Inorganics (Metals) Which AreHAPs . .. .................... 2-50
Sampling Detect Summaries of the VOC Concentrations ..................... 3-106
Sampling Detect Summaries of the Carbonyl Concentrations .................. 3-109
Range of Detectable Valuesby Site .............. . i 3-110
GeometricMeanshy Site . ... ... 3-112

Nationwide Cancer Compound Toxicity Ranking (Prevalent Compounds Shaded) . 3-114
Nationwide Noncancer Compound Toxicity Ranking (Prevalent

CompoundsShaded) .............oiiii i 3-115
Summary of Pearson Correlation Coefficients for Selected Meteorological

Parametersand Prevalent Compounds . ...t 3-117
Summary of Mobile Informationby Site .......... ... .. .. .. 3-118
UATMP Sitesin MSAs Using Reformulated Gasoline (RFG) ................. 3-121

Summary of the National Emission Standards for Volatile Organic Compounds . .. 3-123
Summary of Potentially Applicable National Emission Standards for Hazardous Air

POIULANES . . . . 3-124
Summary of Pollutantsand SourcesRegulated ............................. 3-127
Average Concentration and Meteorological Parametersfor Sitesin Arizona . ... ... 4-22

Summary of the Toxic Cancer Compounds at the Arizona Monitoring Site 1 - MCAZ 4-23
Summary of the Toxic Cancer Compounds at the Arizona Monitoring Site 2 - PSAZ 4-24
Summary of the Toxic Cancer Compounds at the Arizona Monitoring Site 3 - QVAZ 4-25
Summary of the Toxic Cancer Compounds at the Arizona Monitoring Site 4 - SPAZ  4-26

Summary of the Toxic Noncancer Compounds at the Arizona Monitoring
SHe L - MCAZ . . 4-27
Summary of the Toxic Noncancer Compounds at the Arizona Monitoring
St 2 - PSAZ . 4-28
Summary of the Toxic Noncancer Compounds at the Arizona Monitoring
SE 3 - QV A 4-29

Xviii



4-3d

4-4a

4-4b

4-4c

4-4d

4-5

4-6

5-1

5-2a

5-2b

5-3a

5-3b

5-4a

5-4b

5-5
5-6

7-1
7-2a

LIST OF TABLES (CONTINUED)

Summary of the Toxic Noncancer Compounds at the Arizona Monitoring

SIted - SPAZ . 4-30
Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parameters at West Broadway in Phoenix, Arizona(MCAZ) ................... 4-31
Prevalent Compound Concentration Correlations with Selected Meteorological
Parameters at Supersitein Phoenix, Arizona(PSAZ) . ..., 4-32
Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parameters at Queen Valley in Phoenix, Arizona(QVAZ) ..................... 4-33
Prevalent Compound Concentration Correlations with Selected Meteorological
Parameters at South Phoenix, Arizona (SPAZ) . ... 4-34

Motor Vehicle Information vs. Daily Concentration for Arizona Monitoring Sites .. 4-35
Summary of Future Regulations That May be Applicable for Nearby Facilities

SUrOUNAING PSAZ . . . 4-36
Average Concentration and Meterological Parameters for Sitesin Colorado ... .. .. 5-11
Summary of the Toxic Cancer Compounds at the Colorado Monitoring

Ste L - DECO ... 5-12
Summary of the Toxic Cancer Compounds at the Colorado Monitoring

SIte2-WECO ... 5-13
Summary of the Toxic Noncancer Compounds at the Colorado Monitoring

SIte L - DECO ... e 5-14
Summary of the Toxic Noncancer Compounds at the Colorado Monitoring

SItE2-WECO ... 5-15
Prevalent Compound Concentration Correlations with Selected M eteorol ogical

Parameters at Site #1 in Denver, Colorado (DECO) .......... .. ..., 5-16
Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at Site #2 in Denver, Colorado (WECO) ............ ..., 5-17
Average Metal Concentrations Measured by the Colorado Monitoring Stations.. . . . . 5-18

Motor Vehicle Information vs. Daily Concentration for Colorado Monitoring Sites . 5-19

Average Concentration and Meteorological Parameters for the HACT Site

INCONNECLICUL . . . .ottt e e e e e e e e 6-6
Summary of the Toxic Cancer Compounds at the Hartford, Connecticut

Monitoring Site- HACT . ... 6-7
Summary of the Toxic Noncancer Compounds at the Hartford, Connecticut

Monitoring Site- HACT . ... . e e 6-8
Prevalent Compound Concentration Correlations with Selected Meteorological

Parameters at the Hartford, Connecticut Site (HACT) ........... ... 6-9
Motor Vehicle Information vs. Daily Concentration for the Connecticut

MONItONNG SIte . ..ot 6-10
Average Concentration and Meteorological Parametersfor SitesinFlorida . . .. . ... 7-21
Summary of the Toxic Cancer Compounds at the St. Petersburg, Florida

Monitoring Site- AZFL . ... . 7-23

XiX



7-2b
7-2c
7-2d
7-2e
7-2f

7-29
7-2h
7-2i

7-3a
7-3b
7-3c
7-3d
7-3e

7-3f

7-4a
7-4b
7-4c
7-4d

7-4e

LIST OF TABLES (CONTINUED)

Summary of the Toxic Cancer Compounds at the Belle Glade, Florida

Monitoring Site- BGFL ... .. .. 7-24
Summary of the Toxic Cancer Compounds at the Clearwater, Florida

Monitoring Site- CWHFL . ... ... 7-25
Summary of the Toxic Cancer Compounds at the Delray Beach, Florida

Monitoring Site- DBFL .. ... . 7-26
Summary of the Toxic Cancer Compounds at the Pompano Beach, Florida

Monitoring Site- FLFL .. ... ... 7-27
Summary of the Toxic Cancer Compounds at the Gandy Monitoring Sitein

Tampa, Florida- GAFL .. ... 7-28
Summary of the Toxic Cancer Compounds at the Lewisin Tampa, Florida

Monitoring Site- LEFL . ... ... . 7-29
Summary of the Toxic Cancer Compounds at the Miami, Florida Monitoring

Site- ML .. 7-30
Summary of the Toxic Cancer Compounds at the Winter Park, Florida Monitoring

SIE - ORFL .o e 7-31
Summary of the Toxic Noncancer Compounds at the St. Petersburg, Florida

Monitoring Site- AZFL .. ... 7-32
Summary of the Toxic Noncancer Compounds at the Belle Glade, Florida Monitoring
SIE- BGFL .o 7-33
Summary of the Toxic Noncancer Compounds at the Clearwater, Florida Monitoring

Site- CWEL .. 7-34
Summary of the Toxic Noncancer Compounds at the Delray Beach, Florida

Monitoring Site- DBFL .. ... ... 7-35
Summary of the Toxic Noncancer Compounds at the Pompano Beach, Florida

Monitoring Site- FLFL . ... .. 7-36
Summary of the Toxic Noncancer Compounds at the Gandy Monitoring Site in

Tampa, Florida - GAFL ... .. 7-37
Summary of the Toxic Noncancer Compounds at the Lewis Monitoring Sitein

Tampa, Florida- LEFL . ... ... e 7-38
Summary of the Toxic Noncancer Compounds at the Miami, Florida Monitoring

Site- ML e 7-39
Summary of the Toxic Noncancer Compounds at the Winter Park, Florida

Monitoring Site- ORFL .. ... .. 7-40
Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the St. Petersburg, FloridaSite (AZFL) ............. .. ... ....... 7-41
Prevalent Compound Concentration Correlations with Selected Meteorological

Parameters at the Belle Glade, FloridaSite(BGFL) ........... ... ...t 7-42
Prevalent Compound Concentration Correlations with Selected M eteorol ogical

Parameters at the Clearwater, FloridaSite (CWFL) ............. ... ... ....... 7-43
Prevalent Compound Concentration Correlations with Selected Meteorological

Parameters at the Delray Beach, FloridaSite (DBFL) .......... .. ... ... ... . ... 7-44
Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Pompano Beach, FloridaSite(FLFL) ....................... 7-45

XX



7-4f

8-1
8-2a

8-2b

8-3a

8-3b

8-4a

8-4b

9-2

9-3

9-4a

9-5
9-6

9-7

10-1

LIST OF TABLES (CONTINUED)

Prevalent Compound Concentration Correlations with Selected Meteorological

Parameters at the Gandy Sitein Tampa, Florida(GAFL) ......... ... ... ... ..., 7-46
Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parameters at the Lewis Sitein Tampa, Florida(LEFL) ....................... 7-47
Prevalent Compound Concentration Correlations with Selected Meteorological
Parameters at the Miami, FloridaSite (MDFL) ......... ... .., 7-48
Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parameters at the Winter Park, FloridaSite (ORFL) .......................... 7-49

Motor Vehicle Information vs. Daily Concentration for Florida Monitoring Sites ... 7-50
Summary of Future Regulations That May be Applicable for Nearby Facilities

Surrounding LEFL .. ... . e 7-51
Average Concentration and Meteorological Parametersfor Sitesin lllinois ........ 8-17
Summary of the Toxic Cancer Compounds at the Northbrook, Illinois

Monitoring Site- NBIL ... ... 8-18
Summary of the Toxic Cancer Compounds at the Schiller Park, Illinois

Monitoring Site- SPIL ... .. 8-19
Summary of the Toxic Noncancer Compounds at the Northbrook, Illinois

Monitoring Site- NBIL ... ... o 8-20
Summary of the Toxic Noncancer Compounds at the Schiller Park, Illinois

Monitoring Site- SPIL .. ... 8-21
Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parametersin Northbrook, I11inois(NBIL) . .......... .. ... i . 8-22
Prevalent Compound Concentration Correlations with Selected M eteorol ogical
Parametersin Schiller Park, IIlinois(SPIL) .......... o i 8-23

Motor Vehicle Information vs. Daily Concentration for Illinois Monitoring Sites ... 8-24

Average Concentration and Meteorological Parameters for the BOMA Sitein

MaSSACNUSELLS . . . .ot 9-9
Summary of the Toxic Cancer Compounds at the Boston, Massachusetts

Monitoring Site- BOM A ... .. 9-10
Summary of the Toxic Noncancer Compounds at the Boston, Massachusetts

Monitoring Site- BOM A ... . 9-11
Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Boston, Massachusetts Site (BOMA) .............coiviin.... 9-12

Average Metals Concentrations Measured by the Massachusetts Monitoring Station  9-13
Motor Vehicle Information vs. Daily Concentration for Massachusetts

MONITONNG SItE . . ..ottt e e e e 9-14
Summary of Future Regulations That May be Applicable for Nearby Facilities

Surrounding BOM A ... e 9-15
Average Concentration and Meteorological Parametersfor Sitesin Michigan . . ... 10-21

10-2a Summary of the Toxic Cancer Compounds at the Allen Park Monitoring

Sitein Detroit, Michigan- APMI ... ... .. 10-22

XXi



LIST OF TABLES (CONTINUED)

10-2b Summary of the Toxic Cancer Compounds at the Dearborn Monitoring Sitein

Detroit, Michigan- DEMI .. ... ... e 10-23
10-2¢c Summary of the Toxic Cancer Compounds at the E7 Mile Monitoring Site in

Detroit, Michigan- E7TMI ... ... . e 10-24
10-2d Summary of the Toxic Cancer Compounds at the Houghton Lake, Michigan

Monitoring Site- HOMI .. ... 10-25
10-2e Summary of the Toxic Cancer Compounds at the Sault Ste. Marie, Michigan

Monitoring Site- ITCMI . ... ... e e e e 10-26
10-3a Summary of the Toxic Noncancer Compounds at the Allen Park Monitoring Site in

Detroit, Michigan- APMI ... .. . 10-27
10-3b Summary of the Toxic Noncancer Compounds at the Dearborn Monitoring Site

in Detroit, Michigan- DEMI . ... ... . . . . 10-28
10-3c Summary of the Toxic Noncancer Compounds at the E7 Mile Monitoring Site

in Detroit, Michigan- E7MI ... ... .. 10-29
10-3d Summary of the Toxic Noncancer Compounds at the Houghton Lake, Michigan

Monitoring Site- HOMI ... ... . e e 10-30
10-3e Summary of the Toxic Noncancer Compounds at the Sault Ste. Marie, Michigan

Monitoring Site- ITCMI . . ... o e 10-31
10-4a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Allen Park Sitein Detroit, Michigan (APMI) ................ 10-32
10-4b Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Dearborn Sitein Detroit, Michigan (DEMI) ................. 10-33
10-4¢c Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the E7 Mile Sitein Detroit, Michigan (E7MI) ................... 10-34
10-4d Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Houghton Lake, Michigan Site(HOMI) .................... 10-35
10-4e Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Sault Ste. Marie, Michigan Site (ITCMI) .................... 10-36
10-5 Motor Vehicle Information vs. Daily Concentration for Michigan Monitoring Sites 10-37
10-6 SVOC and TNMOC Concentrations for Michigan Monitoring Sites. . ... ........ 10-38
10-7 Summary of Future Regulations That May be Applicable for Nearby Facilities

Surrounding DEMI ... e 10-39
11-1 Average Concentration and Meteorological Parametersfor Sitesin Mississippi . . .. 11-15
11-2a Summary of the Toxic Cancer Compounds at the Gulfport, Mississippi

Monitoring Site- GPMS . ... ... e 11-16
11-2b Summary of the Toxic Cancer Compounds at the Grenada, Mississippi

Monitoring Site- GRMS . . ... . 11-17
11-2¢c Summary of the Toxic Cancer Compounds at the Jackson, Mississippi

Monitoring Site- JAMS . ... e 11-18
11-2d Summary of the Toxic Cancer Compounds at the Pascagoula, Mississippi

Monitoring Site- PGMS . . . ... 11-19
11-2e Summary of the Toxic Cancer Compounds at the Tupelo, Mississippi

Monitoring Site- TUMS . ... .. . e e 11-20



LIST OF TABLES (CONTINUED)

11-3a Summary of the Toxic Noncancer Compounds at the Gulfport, Mississippi

Monitoring Site- GPMS . . ... o 11-21
11-3b Summary of the Toxic Noncancer Compounds at the Grenada, Mississippi

Monitoring Site- GRMS . . .. ... . e 11-22
11-3c Summary of the Toxic Noncancer Compounds at the Jackson, Mississippi

Monitoring Site- JAMS .. ... 11-23
11-3d Summary of the Toxic Noncancer Compounds at the Pascagoula, Mississippi

Monitoring Site - PGMS 11-24
11-3e Summary of the Toxic Noncancer Compounds at the Tupelo, Mississippi

Monitoring Site- TUMS . . ... o 11-25
11-4a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Gulfport, Mississippi Site (GPMS) ........................ 11-26
11-4b Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Grenada, Mississippi Site (GRMS) ............ .. ... ... 11-27
11-4c Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Jackson, Mississippi Site (JAMS) ............. .. ...t 11-28
11-4d Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Pascagoula, Mississippi Site (PGMS) ...................... 11-29
11-4e Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Tupelo, Mississippi Site (TUMS) ............. ... .. ..., 11-30
11-5 Motor Vehicle Information vs. Daily Concentration for Mississippi Monitoring

SIS . oot e e e 11-31
12-1 Average Concentration and Meteorological Parameters for Sitesin Missouri . . . . .. 12-20
12-2a Summary of the Toxic Cancer Compounds at the Bonne Terre, Missouri

Monitoring Site- BTMO . ... .o 12-21
12-2b Summary of the Toxic Cancer Compounds at the St. Louis Site 4, Missouri

Monitoring Site- SAMO . ... . 12-22
12-2c Summary of the Toxic Cancer Compounds at the St. Louis Site 1, Missouri

Monitoring Site- SLMO . . ... o 12-23
12-3a Summary of the Toxic Noncancer Compounds at the Bonne Terre, Missouri

Monitoring Site- BTMO ... ... . e 12-24
12-3b Summary of the Toxic Noncancer Compounds at the St. Louis Site 4, Missouri

Monitoring Site- SAMO . . ... 12-25
12-3c Summary of the Toxic Noncancer Compounds at the St. Louis Site 1, Missouri

Monitoring Site- SLMO . ... .. e 12-26
12-4a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Bonne Terre, Missouri Site(BTMO) . ............. ... ...... 12-27
12-4b Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the St. Louis Site 4, Missouri Site (SAMO) ...t 12-28
12-4c Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the St. Louis Site 1, Missouri Site (SLMO) .. ......... ... 12-29
12-5 Metasand Compounds, and SNMOC Measured by the Missouri

MONItOriNg StatioNS . . . . ..ot e 12-30



LIST OF TABLES (CONTINUED)

12-6 Motor Vehicle Information vs. Daily Concentration for Missouri Monitoring Sites . 12-31
12-7 Summary of Future Regulations That May be Applicable for Nearby Facilities
Surrounding SLMO ... 12-32

13-1 Average Concentration and Meteorological Parameters for the Sitein Nebraska . ... 13-6
13-2 Summary of the Toxic Cancer Compounds at the Lincoln, Nebraska

Monitoring Site- LONE . ... ... 13-7
13-3 Summary of the Toxic Noncancer Compounds at the Lincoln, Nebraska

Monitoring Site- LONE . ... .. .. 13-8
13-4 Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Lincoln, Nebraska Site (LONE) .............. ... ... ... .... 13-9
13-5 Motor Vehicle Information vs. Daily Concentration for the Nebraska

MONITONNG SItES . . ..ttt 13-10

14-1 Average Concentration and Meteorological Parameters for Sitesin New Jersey ... 14-20
14-2a Summary of the Toxic Cancer Compounds at the Camden, New Jersey

Monitoring Site- CAND . ... o 14-21
14-2b Summary of the Toxic Cancer Compounds at the Chester, New Jersey

Monitoring Site- CHNJ . ... .. e 14-22
14-2¢c Summary of the Toxic Cancer Compounds at the Elizabeth, New Jersey

Monitoring Site- ELNJ . . ... ..o 14-23
14-2d Summary of the Toxic Cancer Compounds at the New Brunswick, New Jersey

Monitoring Site- NBNJ . ... ..o e 14-24
14-3a Summary of the Toxic Noncancer Compounds at the Camden, New Jersey

Monitoring Site- CAND . ... o 14-25
14-3b Summary of the Toxic Noncancer Compounds at the Chester, New Jersey

Monitoring Site- CHNJ . ... ... 14-26
14-3c Summary of the Toxic Noncancer Compounds at the Elizabeth, New Jersey

Monitoring Site- ELNJ . .. .. ..o 14-27
14-3d Summary of the Toxic Noncancer Compounds at the New Brunswick, New Jersey

Monitoring Site- NBNJ . ... .. e 14-28
14-4a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Camden, New Jersey Site (CANJ) ...t 14-29
14-4b Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Chester, New Jersey Site (CHNJ) ......................... 14-30
14-4c Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Elizabeth, New Jersey Site (ELNJ) . ............ ... .. ...... 14-31
14-4d Prevalent Compound Concentration Correlations with Selected M eteorol ogical

Parameters at the New Brunswick, New Jersey Site(NBNJ) . .................. 14-32

XXiV



14-5

15-1

15-2

15-3

154

15-5

16-1

16-2

16-3

16-4

16-5

17-1

17-2

17-3

17-4

17-5

17-6

18-1

LIST OF TABLES (CONTINUED)

Motor Vehicle Information vs. Daily Concentration for New Jersey Monitoring
SIS . ot 14-33

Average Concentration and Meteorological Parameters for the Site in North Carolina 15-6
Summary of the Toxic Cancer Compounds at the Candor, North Carolina

Monitoring Site- CANC . . ... 15-7
Summary of the Toxic Noncancer Compounds at the Candor, North Carolina

Monitoring Site- CANC . ... ..o 15-8
Prevalent Compound Concentration Correlations with Selected Meteorological

Parameters at the Candor, North CarolinaSite (CANC) .......... ... ... ...t 15-9
Motor Vehicle Information vs. Daily Concentration for the North Carolina

MONItOrNG SIte . ... 15-10

Average Concentration and Meteorological Parameters for the Site in North Dakota . 16-6
Summary of the Toxic Cancer Compounds at the Beulah, North Dakota

Monitoring Site- BUND . . ... .. e 16-7
Summary of the Toxic Noncancer Compounds at the Beulah, North Dakota

Monitoring Site- BUND . . ... .. 16-8
Prevalent Compound Concentration Correlations with Selected Meteorological

Parameters at the Beulah, North DakotaSite (BUND) . ........................ 16-9
Motor Vehicle Information vs. Daily Concentration for the North Dakota

MONITONNG SItE . . ..ottt e 16-10

Average Concentration and Meteorological Parameters for the Site in Oklahoma ... 17-6
Summary of the Toxic Cancer Compounds at the Ponca City, Oklahoma

Monitoring Site- POOK . . ... 17-7
Summary of the Toxic Noncancer Compounds at the Ponca City, Oklahoma

Monitoring Site- POOK . ... .. . 17-8
Prevalent Compound Concentration Correlations with Selected Meteorological

Parameters at the Ponca City, Oklahoma Site (POOK) ........... ... ... .. ..... 17-9
TNMOC Measured by the Ponca City, OK (POOK) Monitoring Station ......... 17-10
Motor Vehicle Information vs. Daily Concentration for the Oklahoma

MONITONNG SIte . . . oot 17-11
Average Concentration and Meteorological Parameters for the Sitesin Oregon . . . .. 18-7

18-2a Summary of the Toxic Cancer Compounds at the Portland, Oregon

Monitoring Site 1 - PLOR . .. .. oo e 18-8

18-2b Summary of the Toxic Cancer Compounds at the Portland, Oregon Monitoring

SItE 2 - PNV 18-9

XXV



LIST OF TABLES (CONTINUED)

18-3a Summary of the Toxic Noncancer Compounds at the Portland, Oregon

Monitoring Site 1 - PLOR . . . ... 18-10
18-3b Summary of the Toxic Noncancer Compounds at the Portland, Oregon

Monitoring Site 2 - PNW ... .. e 18-11
18-4a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Portland, Oregon Site1 (PLOR) . ... ..o 18-12
18-4b Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Portland, Oregon Site2 (PNW) .............. ... ... ...... 18-13
18-5 Motor Vehicle Information vs. Daily Concentration for the Oregon

MONITONNG SItES . . . oottt e e e e e e 18-14
19-1 Average Concentration and Meteorological Parameters for Sitesin Puerto Rico . ... 19-9
19-2a Summary of the Toxic Cancer Compounds at the Barcel oneta, Puerto Rico

Monitoring Site- BAPR . . ... 19-10
19-2b Summary of the Toxic Cancer Compounds at the San Juan, Puerto Rico

Monitoring Site- SIPR ... .. . 19-11
19-3a Summary of the Toxic Noncancer Compounds at the Barceloneta, Puerto Rico

Monitoring Site- BAPR . .. ..o 19-12
19-3b Summary of the Toxic Noncancer Compounds at the San Juan, Puerto Rico

Monitoring Site- SIPR ... ... e 19-13
19-4a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Barceloneta, Puerto Rico Site (BAPR) ... ............. ... ... 19-14
19-4b Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the San Juan, Puerto RicoSite (SIPR) ..................cooont. 19-15
19-5 Motor Vehicle Information vs. Daily Concentration for Puerto Rico

MONITONNG SItES . . . oottt e e e e e 19-16

20-1 Average Concentration and Meteorological Parameters for Sitesin South Dakota . . 20-10
20-2a Summary of the Toxic Cancer Compounds at the Custer, South Dakota

Monitoring Site- CUSD .. ... .o 20-11
20-2b Summary of the Toxic Cancer Compounds at the Sioux Falls, South

DakotaMonitoring Site- SFSD ... .. ..ot 20-12
20-3a Summary of the Toxic Noncancer Compounds at the Custer, South Dakota

Monitoring Site- CUSD ... ... 20-13
20-3b Summary of the Toxic Noncancer Compounds at the Sioux Falls, South Dakota

Monitoring Site- SFSD .. .. . e 20-14
20-4 TNMOC Measured by the Custer and Sioux Falls, South Dakota

(CUSD and SFSD) Monitoring Station . ..........ouuieeeenneenn.. 20-15
20-5a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Custer, South Dakota Site (CUSD) ................cooiun.. 20-16
20-5b Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Sioux Falls, South DakotaSite(SFSD) ... 20-17
20-6 Motor Vehicle Information vs. Daily Concentration for the South Dakota

MONItONNG SItES . . ..ot 20-18



LIST OF TABLES (CONTINUED)

21-1 Average Concentration and Meteorological Parameters for the Sitesin Tennessee .
21-2a Summary of the Toxic Cancer Compounds at the Dickson, Tennessee Monitoring
St - DITN e
21-2b Summary of the Toxic Cancer Compounds at the Nashville Site 1, Tennessee
Monitoring Site- EATN . ... o
21-2c¢ Summary of the Toxic Cancer Compounds at the Kingsport, Tennessee
Monitoring Site- KITN ... . e e e
21-2d Summary of the Toxic Cancer Compounds at the Loudon, Tennessee
Monitoring Site- LDTN ... ..o
21-2e Summary of the Toxic Cancer Compounds at the Nashville Site 2, Tennessee
Monitoring Site- LOTN . ... . e et et e
21-3a Summary of the Toxic Noncancer Compounds at the Dickson, Tennessee
Monitoring Site- DITN . ... o e
21-3b Summary of the Toxic Noncancer Compounds at the Nashville Site 1, Tennessee
Monitoring Site- EATN . ... ot
21-3c Summary of the Toxic Noncancer Compounds at the Kingsport, Tennessee
Monitoring Site- KITN ... e
21-3d Summary of the Toxic Noncancer Compounds at the Loudon, Tennessee
Monitoring Site- LDTN . ... .. e
21-3e Summary of the Toxic Noncancer Compounds at the Nashville Site 2, Tennessee
Monitoring Site- LOTN ... ..o e e e
21-4a Prevalent Compound Concentration Correlations with Selected Meteorological
Parameters at the Dickson, Tennessee Site (DITN) . ............ oot
21-4b Prevalent Compound Concentration Correlations with Selected M eteorol ogical
Parameters at the Nashville Site 1, Tennessee Site (EATN) . ........ ... ......
21-4c Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parameters at the Kingsport, Tennessee Site (KITN) ............. ...t
21-4d Prevalent Compound Concentration Correlations with Selected M eteorol ogical
Parameters at the Loudon, Tennessee Site (LDTN) . ...t
21-4e Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parameters at the Nashville Site 2, Tennessee Site (LOTN) . ..................
21-5 Average Metal Concentrations Measured by the Nashville Monitoring Stations . . .
21-6 Motor Vehicle Information vs. Daily Concentration for the Tennessee
MONITONNG SItES . . . oottt e e e e e

22-1 Average Concentration and Meteorological Parameters for the SitesinUtah . . . . ..
22-2a Summary of the Toxic Cancer Compounds at the Bountiful Site 1, Utah
Monitoring Site- BOUT .. ... o
22-2b Summary of the Toxic Cancer Compounds at the Bountiful Site 2, Utah
Monitoring Site- BTUT ... . e e e e
22-3a Summary of the Toxic Noncancer Compounds at the Bountiful Site 1, Utah
Monitoring Site- BOUT .. ... o
22-3b Summary of the Toxic Noncancer Compounds at the Bountiful Site 2, Utah
Monitoring Site- BTUT ... ... e e e e



LIST OF TABLES (CONTINUED)

22-4a Prevalent Compound Concentration Correlations with Selected Meteorol ogical

Parameters at the Bountiful Site1, Utah Site(BOUT) .......... ... ... 22-25
22-4b Prevalent Compound Concentration Correlations with Selected Meteorol ogical
Parameters at the Bountiful Site2, Utah Site (BTUT) ........................ 22-26

22-5 TNMOC Measured by the Bountiful, UT (BOUT and BTUT) Monitoring Stations 22-27
22-6 Motor Vehicle Information vs. Daily Concentration for the Utah Monitoring Sites . 22-28
22-7 Summary of Future Regulations That May be Applicable for Nearby Facilities

Surrounding BOUT ... e 22-29
23-1 VOC Sampling and Analytical Precision: 515 Replicate Analyses for all Duplicate and

Collocated Samples . . ... oo 23-15
23-2 VOC Sampling and Analytical Precision: 216 Replicate Analyses for all Collocated

SAMPIES . . 23-17
23-3 VOC Sampling and Analytical Precision: 299 Replicate Analyses for all Duplicate

SAMPIES . o 23-19
23-4 VOC Sampling and Analytical Precision: 52 Replicate Analysesfor Collocated

Samplesin Detroit, Ml (DEMI) . ... .. e 23-21
23-5 VOC Sampling and Analytical Precision: 20 Replicate Analysesfor all Duplicate

Samplesin Bountiful, UT (BOUT & BTUT) ......... ... 23-23
23-6  VOC Sampling and Analytical Precision: Coefficient of Variation for all Replicate

Analyses, All SItES . ... o 23-25
23-7 SNMOC Sampling and Analytical Precision: 138 Replicate Analysesfor all

Duplicate SampleS . . . ..o 23-34
23-8 SNMOC Sampling and Analytical Precision: Coefficient of Variation for all

Replicate Analyses, All SItes .. ... ... 23-37
23-9 Carbonyl Sampling and Analytical Precision: 758 Replicate Analyses for all

Duplicateand Collocated Samples . ... e i 23-41
23-10 Carbonyl Sampling and Analytical Precision: 168 Replicate Analyses for all

Collocated Samples . . . ..o 23-41
23-11 Carbonyl Sampling and Analytical Precision: 590 Replicate Analyses for al

Duplicate SampleS . . . ..o 23-42
23-12 Carbonyl Sampling and Analytical Precision:184 Replicate Analyses for Duplicate

Samplesin Tampaand St. Petersburg, FL .. ... .. o 23-42
23-13 Carbonyl Sampling and Analytical Precision: 84 Replicate Analyses for Collocated

Samplesin Detroit, MI (DEMI) ... e e 23-43
23-14 Carbonyl Sampling and Analytical Precision: 28 Replicate Analyses for all Duplicate

Samplesin Bountiful, UT (BOUT & BTUT) ..., 23-43
23-15 Carbonyl Sampling and Analytical Precision: Coefficient of Variation for all

Replicate Analyses, All SIteS .. ... 23-44
23-16 VOC Sampling and Analytical Precision: 332 Duplicate and Collocated Samples . . 23-48
23-17 VOC Sampling and Analytical Precision: 176 Collocated Samples ............. 23-50
23-18 VOC Sampling and Analytical Precision: 156 Duplicate Samples .............. 23-52
23-19 VOC Sampling and Analytical Precision: 32 Collocated Samplesin

Detroit, Ml (DEMI) . ..o e 23-54

XXViil



LIST OF TABLES (CONTINUED)

23-20 VOC Sampling and Analytical Precision: 12 Duplicate Samplesin

Bountiful, UT (BOUT & BTUT) ..\ttt oot 23-56
23-21 VOC Sampling and Analytical Precision: Coefficient of Variation for all

Duplicate Samples, All SIteS . ... ... i e 23-58
23-22 SNMOC Sampling and Analytical Precision: 74 Duplicate Samples............. 23-67
23-23 SNMOC Sampling and Analytical Precision: Coefficient of Variation for all

Duplicate Analyses, All SIteS .. ... ... e 23-70
23-24 Carbonyl Sampling and Analytical Precision: 430 Duplicate and Collocated

SAMPIES . . 23-74
23-25 Carbonyl Sampling and Analytical Precision: 84 Collocated Samples ........... 23-74
23-26 Carbonyl Sampling and Analytical Precision: 298 Duplicate Samples ........... 23-75
23-27 Carbonyl Sampling and Analytical Precision: 96 Duplicate Samplesin Tampa and

St Petersburg, FL ..o 23-75
23-28 Carbonyl Sampling and Analytical Precision: 42 Collocated Samplesin

Detroit, Ml (DEMI) . ..o 23-76
23-29 Carbonyl Sampling and Analytical Precision: 14 Duplicate Samplesin

Bountiful, UT (BOUT & BTUT) ...\ttt 23-76
23-30 Carbonyl Sampling and Analytical Precision: Coefficient of Variation for all

Duplicate Analyses, All SIteS ... ... . e 23-77
23-31 Hexavalent Chromium Sampling and Analytical Precision: 6 Collocated Samples . 23-81
23-32 Metal Sampling and Analytical Precision: 6 Collocated Samples ............... 23-81

XXiX



AIRS
AQS
BTEX
CAA
CFR

cVv
DNPH
EPA

FID

GC
GCIMS
HAP
HPLC
HYSPLIT
MACT
MEK
MDL
MTBE
NAAQS
NATA
NATTS
NA

ND

NEI
NESHAP
NLEV
NMOC
NOAA
NO,
NSPS
NTI
oTC
ppbC
ppbv
PM
RfC

LIST OF ABBREVIATIONS

Aerometric Information and Retrieval System

Air Quality Subsystem (of the Aerometric Information and Retrieval System)
benzene, toluene, ethylbenzene, and xylenes (o-, m-, and p-xylene)

Clean Air Act

code of federal regulation

Coefficient of Variation
2,4-dinitrophenylhydrazine

U.S. Environmental Protection Agency
flame ionization detection

gas chromatography

Gas Chromatography/Mass Spectrometry
Hazardous Air Pollutant

high-performance liquid chromatography
Hybrid Single-Particle Lagrangian Integrated Trajectory
Maximum Achievable Control Technology
methyl ethyl ketone

Method Detection Limit

methy! tert-butyl ether

National Ambient Air Quality Standards
National Air Toxics Assessment

National Air Toxics Trends System

not applicable

nondetect

National Emissions Inventory

National Emissions Standards for Hazardous Air Pollution
National Low Emissions Vehicles
Nonmethane Organic Compounds

National Oceanic and Atmospheric Administration
oxides of nitrogen

New Source Standards of Performance
National Toxics Inventory

Ozone Transport Commission

parts per billion Carbon

parts per billion (by volume)

particul ate matter

Reference Concentration

XXX



RFG
RPD
siC
SNMOC
svoc
UATMP
VOC
TNMOC
tpy

URE
WBAN

LIST OF ABBREVIATIONS (Continued)

Reformulated Gasoline

relative percent difference

Standard Industrial Classification
Speciated Nonmethane Organic Compound
Semivolatile Organic Compounds

Urban Air Toxics Monitoring Program
Volatile Organic Compound(s)

Total Nonmethane Organic Compound(s)
tons per year

Unit Risk Estimate

Weather Bureau/Army/Navy ID

XXXI



LIST OF ABBREVIATIONS (Continued)

Monitoring Stations

APMI Allen Park in Detroit, Michigan
AZFL Azalea Park in St. Petersburg, Florida
BAPR Barceloneta, Puerto Rico
BGFL Belle Glade, Florida

BOMA Boston, Massachusetts

BOUT Bountiful, Utah

BTMO Bonne Terre, Missouri

BTUT Bountiful, Utah

BUND Beulah, North Dakota

CANC Candor, North Carolina
CANJ Camden, New Jersey

CHNJ Chester, New Jersey

CUSD Custer, South Dakota

CWFL Clearwater, Florida

DBFL Delray Beach, Florida

DECO Denver, Colorado (Site #1)
DEMI Dearborn in Detroit, Michigan
DITN Dickson, Tennessee

E7MI E7 Milein Detroit, Michigan
EATN Nashville, Tennessee (Site #1)
ELNJ Elizabeth, New Jersey

FLFL Pompano Beach, Florida
GAFL Gandy in Tampa, Florida
GPMS Gulfport, Mississippi

GRMS Grenada, Mississippi

HACT Hartford, Connecticut

HOMI Houghton Lake, Michigan
ITCMI Sault Sainte Marie, Michigan
JAMS Jackson, Mississippi

KITN Kingsport, Tennessee

LDTN Loudon, Tennessee

LEFL Lewisin Tampa, Florida
LONE Lincoln, Nebraska (Site #2)
LOTN Nashville, Tennessee (Site #2)
MCAZ Phoenix, Arizona

XXXii



MDFL
NBIL
NBNJ
ORFL
PGMS
PLOR
PNW
POOK
PSAZ
QVAZ
SAMO
SFSD
SIPR
SLMO
SPAZ
SPIL
TUMS
WECO

LIST OF ABBREVIATIONS (Continued)

Miami, Florida

Northbrook in Chicago, lllinois
New Brunswick, New Jersey
Orlando, Florida

Pascagoula, Mississippi
Portland, Oregon (Site #1)
Portland, Oregon (Site #2)
Ponca City, Oklahoma

Supersite in Phoenix, Arizona
Queen Valley in Phoenix, Arizona
St. Louis, Missour (Site #4)
Sioux Falls, South Dakota

San Juan, Puerto Rico

St. Louis, Missouri (Site #1)
South Phoenix, Arizona

Schiller Park in Chicago, Illinois
Tupelo, Mississippi

Denver, Colorado (Site #2)

XXXiil



Executive Summary

This report presents the results and conclusions from the ambient air monitoring conducted
as part of the 2003 Urban Air Toxics Monitoring Program (UATMP)—a program designed to
characterize the magnitude and composition of potentially toxic air pollution in, or near, urban
locations. The 2003 UATMP included 53 monitoring stations that collected 24-hour air samples,
typically on a 6- or 12-day schedule. Forty-eight sites analyzed ambient air samples for
concentrations of 59 volatile organic compounds (VOC) and 16 carbonyl compounds. Nine sites
also analyzed for 80 speciated nonmethane organic compounds (SNMOC). One site analyzed for
19 semivolatile compounds (SVOC). Nine sites analyzed metal compounds, while two sites
anayzed hexavalent chromium. Overal, nearly 118,600 ambient air concentrations were
measured during the 2003 UATMP. The summary presented in this report uses various graphical,
numerical, and statistical analyses to put the vast amount of ambient air monitoring data collected
into perspective.

Not surprisingly, the ambient air concentrations measured during the program varied
significantly from city to city and from season to season. This report describes and interprets
these spatial and temporal variations separately for halogenated hydrocarbons, hydrocarbons,
polar compounds, and carbonyls.

The ambient air monitoring data collected during the 2003 UATMP serve awide range of
purposes. Not only do these data characterize the nature and extent of urban air pollution closeto
the 59 monitoring stations participating in this study, but they also indicate some trends and
patterns that may be common to all urban environments. Therefore, this report presents some
results that are specific to particular monitoring locations and presents other results that are
apparently common to urban environments. These results should ultimately provide additional
insight into the complex nature of urban air pollution. The fina dataare also included in the
appendices to this report.
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1.0  Introduction

Air pollution in urban locations incorporates many components that originate from a
wide range of industrial, motor vehicle, and natural emissions sources. Because some of these
components include toxic compounds known or suspected to be carcinogenic, the
U.S. Environmental Protection Agency (EPA) continues to encourage state and local agenciesto
understand and appreciate the nature and extent of potentially toxic air pollution in urban
locations. To achieve this goal, EPA sponsors the Urban Air Toxics Monitoring Program
(UATMP) to characterize the composition and magnitude of urban air pollution through
extensive ambient air monitoring. Since the inception of UATMP in 1987, many environmental
and health agencies have participated in the UATMP to assess the causes and effects of air
pollution within their jurisdictions. This report summarizes and interprets the 2003 UATMP
monitoring effort, which included 12 months of six- and twelve-day measurements of ambient
air quality at 53 monitoring sitesin or near 32 urban/rural locations including 23 metropolitan
statistical areas (MSAS). Much of the analysis and data interpretation in this report focuses on

compound-specific datatrends.

Note: Since 1987, the UATMP annual sampling cycle typically began in September and
ended in August of the following calendar year. However, for the 2001 “program
year”, ERG began sampling in January 2001 and ended all sampling at the end of
December 2001. The 2002 and 2003 “program years’ follow the same convention as
2001.

The contents of this report provide both a qualitative overview of air pollution at selected
urban locations and a quantitative analysis of the factors that appear to affect urban air quality
most significantly. Thisreport also focuses on data trends at each of the 53 different air
sampling locations, a site-specific approach that allows for much more detailed analyses of the
factors (e.g., motor vehicle emission sources, industrial sources, natural sources) that affect air

quality differently from one urban center to the next.
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Ultimately, the contents of this report should offer participating agencies useful insights
into important air quality issues. For example, participating agencies can use trends and patterns
in the UATMP monitoring data to determine whether levels of air pollution present public health
concerns, to identify which emissions sources contribute most strongly to air pollution, or to
forecast whether proposed pollution control initiatives might significantly improve air quality.
Recently, EPA has been actively participating in the National Air Toxics Assessment (NATA)
which uses air toxics emissions to model ambient monitoring concentrations across the nation.
UATMP monitoring data may be used to compare modeling results, similarly to NATA. Though
they are extensive, the analysesin this report should not be viewed as a comprehensive account
of urban air pollution at every UATMP monitoring station. State and local environmental
agencies are encouraged to perform additional analyses of the monitoring data so that the many

factors that affect ambient air quality can be appreciated fully.

To facilitate examination of the 2003 UATMP monitoring data, the complete set of
measured concentrations is presented in appendices of this report. In addition, these data are
publicly available in electronic format from the Air Quality Subsystem (AQS) of EPA’s
Aerometric Information Retrieval System (AIRS) at http://www.epa.gov/ttn/airs/airsags/.

The remainder of this report is organized into twenty-five text sections and
14 appendices. Table 1-1 highlights the contents of each section. Aswith previous UATMP
annual reports, all figures and tables in this report appear at the end of their respective sections
(figuresfirst, followed by tables).



Table1-1

Organization of the 2003 UATMP Report

Repprt Section Title Overview of Contents
Section

This section provides background information on the scope of the 2003 UATMP and
includes information about the:
» Monitoring locations

2 The 2003 UATMP »  Compounds selected for monitoring
e Sampling and analytical methods
» Sampling schedules
e Completeness of the air monitoring program.
These sections, which present and discuss significant trends and relationshipsin the
UATMP data, characterize how ambient air concentrations varied with monitoring

3 Summary of the 2003 UATMP location and with time, then present an interpretation of the significance of the
observed spatial and temporal variations.

4 Sitesin Arizona Monitoring results for Phoenix-Mesa-Scottsdale, AZ (MCAZ, PSAZ, QVAZ, and
SPAZ) MSA

5 Sitesin Colorado Monitoring results for Denver-Aurora, CO (DECO and WECO) MSA

6 Site in Connecticut Monitoring results for Hartford-East Hartford, CT (HACT) MSA
Monitoring results for Miami-Ft. Lauderdale-Miami Beach, FL (BGFL, DBFL, FLFL,

7 Sitesin Florida MDFL) MSA, Orlando, FL (ORFL) MSA, and Tampa-St. Petersburg-Clearwater, FL
(AZFL, CWFL, GAFL, and LEFL) MSA

8 Sitesin Illlinois Monitoring results for Chicago-Naperville-Joliet, IL-IN-WI (SPIL and NBIL) MSA

9 Site in Massachusetts Monitoring results for Boston-Cambridge-Quincy, MA-NH (BOMA) MSA

10 Sitesin Michigan Monitoring results for Detroit-Warren-Livonia, Ml (APMI, DEMI, and E7TMI) MSA,

9 Houghton Lake, MI (HOMI) and Sault Sainte Marie, MI (ITCMI)
11 Sites in Mississi ppi Monitoring results for Grenada, MS (GRMS), Gulfport-Biloxi, MS (GPMS) MSA,
P Jackson, MS (JAMS) MSA, Pascagoula, MS (PGMS) MSA, and Tupelo, MS (TUMS)

12 Sitesin Missouri Monitoring results for St. Louis, MO-IL (S4MO and SLMO) MSA, and Bonne Terre,
MO (BTMO)

13 Sitein Nebraska Monitoring results for Lincoln, NE (LONE) MSA

14 Sitesin New Jersey Monitoring results for New Y ork-Newark-Edison, NY-NJ-PA (CHNJ, ELNJ, and

NBNJ) MSA and Philadel phia-Camden-Wilmington, PA-NJ-DE-ND (CANJ) MSA
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Table 1-1. (Continued)

Rep_ort Section Title Overview of Contents
Section

15 Sitein North Carolina Monitoring results for Candor, NC (CANC)

16 Sitein North Dakota Monitoring results for Beulah, ND (BUND)

17 Site in Oklahoma Monitoring results for Ponca City, OK (POOK)

o Monitoring results for Portland-Vancouver-Beaverton, OR-WA (PLOR and PNW)

18 Sitesin Oregon
MSA

19 Sitesin Puerto Rico Monitoring results for San Juan-Caguas-Guayabo, PR (BAPR and SIPR) MSA

20 Sites in South Dakota Monitoring results for Custer, SD (CUSD) and Sioux Falls, SD (SFSD) MSA
Monitoring results for Kingsport-Bristol, TN-VA (KITN) MSA, Knoxville, TN

21 Sitesin Tennessee (LDTN) MSA and Nashville-Davidson-Murfreesboro, TN (DITN, EATN, and LOTN)
MSA

22 Sitein Utah Monitoring results for Ogden-Clearfield, UT (BOUT, BTUT) MSA
This section defines and discusses the concepts of precision and accuracy. Based on

23 Data Quality guantitative and qualitative analyses, this section comments on the precision and
accuracy of the 2003 UATMP ambient air monitoring data.
This section summarizes the most significant findings of the report and makes several

24 Conclusions and Recommendations recommendations for future projects that will involve ambient air monitoring in urban
locations.

25 References This section lists the references cited throughout the report.




20 The2003 UATMP

The 2003 UATMP included 53 monitoring stations that collected 24-hour integrated
canister and cartridge samples of ambient air for up to 12 months at six and twelve day sampling
intervals. One sitein Ponca City, OK (POOK) opted to sample every three days. All UATMP
samples were analyzed in a central |aboratory for concentrations of selected hydrocarbons,
hal ogenated hydrocarbons, and polar compounds from the canister samples, carbony!|
compounds from the cartridge samples, semivolatiles from the X AD-2® thimbles, hexavalent
chromium from pre-treated filters, and metal compounds from filters. The following discussion
reviews the monitoring locations, the compounds selected for monitoring, the sampling
schedules, the completeness of the 2003 UATMP, and the sampling and analytical methods.

21  Monitoring Locations

Although EPA sponsors the UATMP, EPA does not dictate the location of the UATMP
monitoring stations. Rather, representatives from the state and local agencies that voluntarily
participate in the program and contribute to the overall monitoring costs select the monitoring
locations. Some monitors were placed near the centers of heavily populated cities (e.g., Denver,
CO and Phoenix, AZ), while others were placed in moderately populated areas (e.g., Beulah, ND
and Custer, SD). The monitoring stations participating in previous UATMP programs are listed
in Table 2-1.

Figure 2-1 shows the 32 urban and rural areas participating in the 2003 program. The
site descriptionsin Table 2-2 and in Appendix A provide detailed information on the
surroundings at the 2003 UATMP monitoring locations. Monitors that are designated as EPA
National Air Toxic Trend System (NATTS) sites are indicated by bold typein Table 2-2.
Sections 4 through 22 contain topographic maps for each of the sites. Industrial facilities within
10 miles of the monitoring sites were plotted in these sections aswell. The location and category
descriptions of these industrial emissions sources were report in the 1999 National Emission
Inventory (NEI) (EPA, 2003a).

2-1



AsFigure 2-1 shows, the 2003 UATMP monitoring sites were distributed across the
country. The monitoring data from these stations may indicate certain air quality trendsthat are
common to all urban environments, but may also show distinct geographic trends. The analyses
in this report differentiate those trends that appear to be site-specific from those that appear to be

common to urban environments.

Chemical concentrations measured during the 2003 UATMP varied significantly from
monitoring location to monitoring location. As discussed throughout this report, the proximity
of the monitoring locations to different emissions sources, especialy industrial facilities and
heavily traveled roadways, often explains the observed spatial variationsin ambient air quality.
To provide afirst approximation of the respective contributions of motor vehicle emissions and
industrial emissions on ambient air quality at each site, Table 2-3 lists the number of people
living within 10 miles of each monitoring location, as well as the stationary source emissionsin

the monitor’ s residing county, according to the 1999 NEI.

At every UATMP monitoring location, the air sampling equipment wasinstalled in a
small temperature-controlled enclosure (usually atrailer or a shed) with the sampling inlet probe
protruding through the roof. With this common setup, every UATMP monitor sampled ambient
air at heights approximately 5 to 20 feet above local ground level.

For record keeping and reporting purposes, each of these |ocations was assigned:

. A unigue UATMP site code — used to track samples from the monitoring locations to the
laboratory; and

. A unique nine-digit AQS site code — used to index monitoring resultsin the AQS
database.

This report often cites these codes when presenting selected monitoring results.
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2.2  Compounds Selected for Monitoring

Urban air pollution typically contains hundreds of components, including, but not limited
to, volatile organic compounds (VOC), metals, inorganic acids, and particul ate matter. Because
the sampling and analysis required to monitor for every component of air pollution has been
prohibitively expensive, the UATMP instead focuses on measuring ambient levels of 59 VOCs
(13 hydrocarbons, 37 halogenated hydrocarbons, and 9 polar compounds), 13 carbonyl
compounds, 80 Speciated Nonmethane Organic Compounds (SNMOC), 19 Semivolatile Organic
Compounds (SVOC), 11 metals, and hexavalent chromium. Tables 2-4, 2-5, 2-6, 2-7, and 2-8

identify the specific compounds of interest.

2.3  Sampling Schedules

Tables 2-9a and 2-9b present the dates on which sampling began and ended for each
monitoring location. With the following exceptions, the UATMP monitoring locations started
sampling in January 2003 and stopped sampling in December 2003. The following seventeen

sites did not start at the beginning of the sampling period:

. Allen Park in Detroit, MI (APMI) site started in August 2003;

. Boston, MA (BOMA) site started in November 2003;

. Bountiful, Utah site #2 (BTUT) started in July 2003;

. Candor, NC (CANC) site started in May 2003;

. E7MI in Detroit, M1 site started in June 2003;

. Elizabeth, NJ (ELNJ) site started in February 2003;

. Grenada, MS (GRMYS) site started in April 2003;

. Inter-Tribal Council sitein Sault Sainte Marie, M1 (ITCMI) started in June 2003;
. Dickson, TN sites (DITN) started in December 2003;

. Phoenix, AZ site (MCAZ) started in April, respectively;
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. Chicago, IL sites (NBIL and SPIL) started in April 2003;
. Orlando, FL (ORFL) site started in April 2003;

. Ponca City, OK (POOK) site started November 2003; and
. Portland, OR site #2 (PNW) started May 2003.

Ten sites ended sampling before December 2003: Allen Park, M1 site (APMI) ended
November 2003; the Puerto Rico sites (BAPR and SIPR) ended in August 2003; the Denver,
CO, sites (DECO and WECO) ended in May 2003; E7MI in Detroit, Ml ended in August 2003;
Lincoln, NE (LONE) ended in April 2003; Bountiful, UT (BOUT) site 1 ended in June 2003;
and the Portland sites (PLOR and PNW) ended in October 2003.

According to the UATMP schedule, 24-hour integrated samples were to be collected at
every monitoring location approximately once every 6 or 12 days and each sample collection
began and ended at midnight, local standard time. At each test site, VOC and carbonyl samples
were collected concurrently, except for: all Florida sites (AZFL, BGFL, CWFL, DBFL, FLFL,
GAFL, LEFL, MDFL, and ORFL) - carbonyls only; Allen Park, M1 (APMI) and Houghton
Lake, MI (HOMI) - VOCs only; Bonne Terre, MO (BTMO) and St. Louis, MO site 1 (SLMO) -
carbonyls only; Candor, NC (CANC) - carbonyls only; Chicago, IL sites (NBIL and SPIL) -
VOCs only; and all Phoenix, AZ, sites(MCAZ, PSAZ, QVAZ, and SPAZ) - VOCs only.

Of the 53 sites, only five did not sample for VOCs and/or carbonyls. They were: E7TMI
in Detroit, MI; both Portland sites (PLOR and PNW); BOMA in Boston, MA; and Ponca City,
OK (POOK). Only ITCMI collected SVOC samples. The following nine sites also collected
SNMOC samples:

. Bountiful, Utah sites 1 and 2;
. Custer, South Dakota;

. Ponca City, Oklahoma;
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. Detroit (East 7 Mile only), Michigan;

Sioux Falls, South Dakota; and

. St. Louis (Bonne Terre, site 1, and site 4 only), Missouri.

Nine sites collected Metals samples:

. Boston, MA site (BOMA);

. Bountiful, UT sites1 and 2;
. All Colorado sites;
o Nashville, TN sitesEATN and LOTN;

. Houghton Lake, MI; and

. St. Louis, MO site #4.

Two sites collected Hexavalent Chromium samples:

. Portland, OR sites 1 and 2 (PLOR and PNW).

As part of the sampling schedule, site operators were instructed to collect duplicate
samples on roughly 10 percent of the sampling days. Sampling calendars were distributed to
help site operators schedul e the collection of samples, duplicates, and field blanks. In cases
where monitors failed to collect valid samples on a scheduled sampling day, site operators
sometimes rescheduled samples for other days. This practice explains why some monitoring
locations periodically strayed from the 6- or 12-day sampling schedule. The state of Michigan
prepared a schedule that allowed Michigan’s Department of Environmental Quality’s laboratory
to share samples with ERG’ s |aboratory.
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The 6- or 12-day sampling schedule permits cost-effective data collection for
characterization (annual -average concentrations) of toxic compoundsin ambient air and ensures
that sampling days are evenly distributed among the 7 days of the week to alow comparison of
air quality on weekdaysto air quality on weekends.

24  Completeness

Completeness refers to the number of valid samples collected compared to the number of
samples expected from a 6- or 12-day sampling cycle. Monitoring programs that consistently
generate valid results have higher completeness than programs that consistently invalidate
samples. The completeness of an air monitoring program, therefore, is a qualitative measure of
the reliability of air sampling equipment and laboratory analytical equipment and a measure of

the efficiency with which the program was managed.

Appendix B identifies samples that were invalidated and lists the specific reasons why
the samples were invalidated. Tables 2-9a and 2-9b summarize the completeness of the
monitoring data sets collected during the 2003 UATMP:

For VOC sampling, the completeness ranged from 70 to 100 percent, with an overall
completeness of 91 percent;

. For carbonyl sampling, the completeness ranged from 69 to 100 percent with an overall
completeness of 95 percent;

. For SNMOC sampling, the completeness ranged from 87 to 100 percent with an overall
completeness of 95 percent for all sites;

. For SVOC sampling, the completeness was 97 percent at one site;

. For Metals sampling, the completeness ranged from 85 to 100 percent with an overall

completeness of 98 percent; and

. For Hexavalent Chromium, the completeness was 100 percent at both sites.
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The UATMP data quality objectives are based on the 2003 Quality Assurance Plan,
85-100% of samples collected at a given monitoring station must be analyzed successfully to
generate a sufficiently complete data set for estimating annual average air concentrations. The
datain Tables 2-9a and 2-9b show that 8 data sets (from atotal of 96 data sets) from the 2003
UATMP monitoring stations did not meet this data quality objective. Twleve siteswhich
measured carbonyls (out of 37 sites), 4 VOC sites (out of 35), 2 SNMOC sites (out of 9), 0
SVOC sites (out of 1), 6 Metals sites (out of 9), and 2 Hexavalent Chromium sites (out of 2)

achieved 100% compl eteness.

25  Sampling and Analytical Methods
During the 2003 UATMP, five EPA-approved methods were used to characterize urban

air pollution:

. Compendium Method TO-15 was used to measure ambient air concentrations of 59 VOC
and 80 SNMOC;

. Compendium Method TO-11A was used to measure ambient air concentrations of

13 carbonyl compounds;

. Compendium Method TO-13A was used to collect ambient air concentrations of 19
SVOC. Anaysiswas performed following Compendium Method TO-13A protocols;

. Compendium Method 10-3.5 was used to collect ambient concentration of 11 metals.
Analysis was performed following Compendium Method 10-3.5 protocols; and,

. Modified CARB Method 039 and ERG' s revised method was used to analyze ambient air
concentrations of hexavalent chromium.

The following discussion presents an overview of these sampling and analytical methods.

For detailed descriptions of the methods, readers should refer to EPA’ s original documentation
of the Compendium Methods (US EPA, 1999a; US EPA, 1999D).
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25.1 VOC Sampling and Analytical Method

As specified in the EPA method, ambient air samples for VOC analysis were collected in
passivated stainless steel canisters. The central laboratory distributed the prepared (i.e., cleaned
and evacuated) canisters to the UATMP monitoring stations before each scheduled sampling
event, and site operators connected the canisters to air sampling equipment prior to each
sampling day. Beforetheir use in the field, the passivated canisters had internal pressures much
lower than atmospheric. Because of this pressure differential, ambient air naturally flowed into
the canisters once they were opened, and pumps were not needed to collect ambient air for VOC
analysis. A flow controller on the sampling device ensured that ambient air entered the canister
at a constant rate across the collection period. At the end of the 24-hour sampling period, a
solenoid valve automatically stopped ambient air from flowing into the canister, and site

operators returned the canisters to the central laboratory for analysis.

By analyzing each sample with gas chromatography incorporating mass selective
detection and flame ionization detection (GC/MS-FID), laboratory staff determined ambient air
concentrations of 59 VOC (13 hydrocarbons, 37 halogenated hydrocarbons, and 9 polar
compounds) and 80 SNMOC within the sample. Because isobutene and 1-butene as well as m-
xylene and p-xylene elute from the GC column at the same time, the VOC analytical method
reports only the sum of the concentrations for these compounds, and not the separate

concentrations for each compound.

Table 2-4 lists the method detection limits for the laboratory analysis of the VOC
samples and Table 2-5 lists the method detection limits for the SNMOC samples. Although the
sensitivity of the analytical method varies from compound to compound, the detection limit for
VOC reported for every compound is lower than 0.35 parts per billion by volume (ppbv); most
of the detection limits were below 0.20 ppbv. Speciated Nonmethane Organic Compound
(SNMOC) detection limits are expressed in parts per billion carbon (ppbC). All of the detection
limits were less than 0.49 ppbC.
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Because nondetect results significantly limit the range of data interpretations for ambient
air monitoring programs, participating agencies should note that the approach for treating
nondetects may dlightly affect the magnitude of the calculated central tendency concentrations,
especialy for compounds with alow prevalence. Unlike previous UATM P seasons, nondetects
will not be replaced with one-half of the compound’ s corresponding method detection limit. The
nondetect is treated as a valid data point which can be used, in conjunction with back

trajectories, for validation of nearby emission sources.

Similar to last year, the reportable SNMOC analysis option was combined with the
standard VOC sampling. These data are presented in Appendix D.

2.5.2 Carbonyl Sampling and Analytical Method

Following the specifications of EPA Compendium Method TO-11A, ambient air samples
for carbonyl analysis were collected by passing ambient air over silicagel cartridges coated with
2,4-dinitrophenylhydrazine (DNPH), a compound known to react selectively and reversibly with
many aldehydes and ketones. Carbonyl compoundsin ambient air remain within the sampling
cartridge, while other compounds pass through the cartridge without reacting with the DNPH-
coated matrix. Aswith the VOC sampling, the central |aboratory distributed the silica gel
cartridges to the monitoring locations, and site operators connected the cartridges to the air
sampling equipment. After each 24-hour sampling period, site operators returned the cartridges

to the central laboratory for chemical analysis.

To quantify concentrations of carbonylsin the sampled ambient air, |aboratory analysts
eluted the exposed silica gel cartridges with acetonitrile. This solvent elution liberated a solution
of DNPH derivatives of the aldehydes and ketones collected from the ambient air. High-
performance liquid chromatography (HPLC) analysis and ultraviolet detection of these solutions
determined the relative amounts of individual carbonyls present in the original air sample.
Because butyraldehyde and isobutyral dehyde elute from the HPLC column at the same time, the

carbonyl analytical method can report only the sum of the concentrations for these compounds,
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and not the separate concentrations for each compound. For the same reason, the analytical
method reports only the sum of the concentrations for the three tolualdehyde isomers, as opposed

to reporting separate concentrations for the three individual compounds.

Appreciating Detection Limits

The detection limit of an analytical method must be considered carefully when interpreting
the corresponding ambient air monitoring data. By definition, detection limits represent the
lowest concentrations at which laboratory equipment have been experimentally determined
to reliably quantify concentrations of selected compounds to a specific confidence level. If a
chemical concentration in ambient air does not exceed the method sensitivity (as gauged by
the detection limit), the analytical method might not differentiate the compound from other
compounds in the sample or from the random “noise” inherent in laboratory analyses.
Therefore, when samples contain concentrations at levels below their respective detection
limits, multiple analyses of the same sample may lead to a wide range of results, including
highly variable concentrations or “nondetect” observations. Data analysts must exercise
caution when inter preting monitoring data with many reported concentrations at levels near
or below the corresponding detection limits.

Method detection limits are determined at the analytical laboratory by analyzing at least 7
replicate standards prepared on/in the appropriate sampling media (per analytical method).
Instrument detection limits are not determined (replicates of standards only) because sample

preparation procedures are not considered.

Table 2-6 lists the method detection limits reported by the analytical |aboratory for
measuring concentrations of 13 carbonyl compounds. Although the sensitivity of the analytical
method varies from compound to compound and from site to site, the average detection limit
reported by the analytical |aboratory for every compound is less than or equal to 0.023 ppbv with

a1000L sample volume.
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2.5.3 Semivolatile Sampling and Analytical Method

Semivolatile sampling was performed completely by the sitesin accordance with EPA
Compendium Method TO-13A. Table 2-10 summarizes the semivolatiles sampled for in 2003.
ERG supplies prepared sampling media and receives the samples from the sites for analysis only.
Semivolatile sampling modul es containing PUF (polyurethane foam) and petri dishes containing
filters, together with Chain of Custody forms and all associated documentation, were shipped to
the ERG laboratory from the field. Upon receipt at the laboratory, sample preparation and
analysis procedures are based on Compendium Method TO-13A.

Table 2-7 lists the method detection limits for the laboratory analysis of the SYOC
samples. Method detection limits for semivolatile organic compounds ranged from 0.15 to 0.04

pg/m?, with most falling below 0.10 pg/m? in an average sample volume of 200 m>.

254 Metalsand Hexavalent Chromium Sampling and Analytical Data

Inorganic sampling was performed completely by the sites in accordance with EPA
Compendium Method |0-3.5 for inorganic compounds (metals). Metals filters, together with
Chain of Custody forms and all associated documentation, were shipped to the ERG laboratory
fromthefield. Upon receipt at the laboratory, filters were subcontracted for analyses based on
Compendium Method 10O-3.5.

Sodium bicarbonate-impregnated filters were used to collect hexavalent chromium. The
prepared filters were connected to the hexavalent chromium sampler as shown in Figure 2-2.
Ambient air was drawn through the filters through a glass sampling probe using Teflon sampling
lines at a point as close to the ambient air monitoring point as possible. Duplicate samples and

field blanks were collected and analyzed at arate of 10% of the number of samples.
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ERG shipped bicarbonate-impregnated sodium filtersto each sitein coolers. The
samples were collected for a 24-hour period. After sampling, the filters were removed from the
sampling apparatus, sealed, and returned to the ERG laboratory in the coolersin which they were
received. Disposable polyethylene gloves were used by the field operators when handling the
filters to reduce background contamination levels. Additional details of the hexavalent
chromium sampling and analysis procedures are presented in the California Air Resources Board
Method 039 (CARB, 1993) and in ERG’s SOP (ERG-MOR-063).

Table 2-8 lists the method detection limits for the laboratory analysis of the metal and
hexavalent chromium samples. Because the sample volumes for the collection of metals ranged
from approximately 20 to 2100 m?, the method detection limits are only presented in total
ng/filter. The method detection limits ranged from 100 to 10 total ng/filter. Hexavalent

chromium method detection limit was 0.034 ng/m? in an average sample volume of 12 m?®.
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Figure2-1. CitiesParticipating in the 2003 Program
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Figure 2-2. Hexavalent Chromium Sampling System
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Table2-1. Monitoring Stationswith Past Participation in the UATMP

Program Y ears During Which Station Past Participated
inthe UATMP
1999
Monitoring Station 1994 | 1995 | 1996 | 1997 | 1998 | 2000 | 2001 [ 2002
Allen Park, Detroit, M1 (APMI) v v
Azalea Park, St. Petersburg, FL (AZFL) v v
Barceloneta, Puerto Rico (BAPR) v v
Belle Glade, Florida (BGFL) v
Beulah, ND (BUND) v v v v
Bonne Terre, MO (BTMO) v
Camden, NJ (CANJ) v v v v v v v v
Chester, NJ (CHNJ) v v
Clearwater, FL (CWFL) v
Custer, SD (CUSD) v
Delray Beach, FL (DBFL) v
Dearborn, Detroit, Ml (DEMI) v v
Denver, CO Site 1 (DECO) v v v
Denver, CO Site 2 (WECO) v
E7 Mile, Detroit, M1 (E7MI) v v
Elizabeth, NJ (ELNJ) v v v
Ft. Lauderdale, FL (FLFL) v
Gandy, Tampa, FL (GAFL) v v
Gulfport, MS (GPMS) v v
Houghton Lake, Ml (HOMI) v
Jackson, MS (JAMYS) v v
Lewis, Tampa, FL (LEFL) v v
Lincoln, NE (LONE) v
Nashville, TN Site#1 (EATN) v
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Table2-1. (Continued)

Program Y ears During Which Station Past Participated
inthe UATMP
1999
Monitoring Station 1994 | 1995 | 1996 [ 1997 | 1998 | 2000 | 2001 [ 2002
Nashville, TN Site #2 (LOTN) 4
Miami, FL (MDFL) v
New Brunswick, NJ (NBNJ) v v
Pascagoula, MS (PGMS) v v
Portland, OR (PLOR) v v
Queen Vadley, Phoenix, AZ (QVAZ) v v
San Juan, Puerto Rico (SIPR) v v
Sioux Falls, SD (SFSD) v v v
South Phoenix, AZ (SPAZ) v v
St. Louis, MO Site 1 (SLMO) v v
St. Louis, MO Site 4 (S4MO) v
Supersite, Phoenix, AZ (PSAZ) v v
Tupelo, MS (TUMYS) v v

Note:  Some of the stations shown in the table participated in UATMP prior to the 1994 program. However, this
report considers only ambient air monitoring data collected during the current and previous two EPA
contracts (i.e., UATMP program years 1994 through 2002).
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Table2-2. Text Descriptions of the 2003 UATMP Monitoring L ocations

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

APMI

Allen Park, Detroit,
MI

Commercial

Suburban

60,000

Unknown

The Allen Park siteis an intermediate site located in a
residential neighborhood 300 feet away from Interstate 75.
Historically, this site has been used to detect impacts from
mobile sources. There are no major industrial sources near
the site. Of all the population-oriented sites in the Detroit
MSA, Allen Park hasthe highest PM, levels. Therefore,
Allen Park has been selected as the PM, ; trend speciation
site and the collocated site for the federal reference method
(FRM) monitors. Other criteria pollutant measurements that
are collected at Allen Park include CO, O,, SO,, and PM

AZFL

Azalea Park, St.
Petersburg, FL

Residential

Suburban

51,000

Unknown

A neighborhood spatial scale of representativeness
characterizes this monitoring site selected for the Tampa
Bay pilot project. Thismonitor issited in an area of high
population density with uniform mixed land use, consisting
of residential, commercial, and industrial properties. Major
point sources are located approximately 8 to 15 kilometers
from the monitoring site. In addition, thissiteis at least 150
meters from major roadways. However, given the proximity
of motor vehicle traffic it is expected that mobile sources
will contribute appreciably to the measured samples.

BAPR

Barceloneta, PR

Residential

Rural

10

1994

The Barceloneta siteis aresidential area surrounded by 5
pharmaceutical plants. The greater areaoutside the city is
rural in character and the city itself iswithin 2 miles of the
Atlantic Ocean.




81-¢

Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

BGFL

Belle Glade, FL

Industrial

Rura

12,200

Unknown

Belle Glade is acity located in Broward County, FL. Thisis
arural location with possible pollution coming from mobile
and hospital sources aswell as sugar cane burning areas
(major source). Broward and Miami-Dade Counties are
ranked high in the range of the air toxics monitoring criteria
ranking document draft. The Southeast Florida Regional

Air Toxics Program is interested in conducting ambient
carbonyl sampling in the Southeast Florida area to assess the
potential health threat and cancer risk.

BOMA

Boston, MA

Commercial

Urban

27,287

2000

The Boston site is located in aresidential neighborhood on
Harrison Avenue in Dudley Square. Its purposeisto
measure population exposure for a city bus terminal which
islocated across the street from the monitor and other urban
SOUrces.

BOUT

Bountiful, UT

Commercial

Suburban

11,120

Unknown

The Bountiful siteislocated in a suburban area of the Salt
Lake City/Ogden MSA, at 65 West 300 South in Bountiful,
Utah. Thesiteislocated in front of afire station, adjacent to
acity park, the fire station, a store, and a street. The
surrounding neighborhood is made up of residential and
commercial properties. BOUT isa SLAMS neighborhood-
scale site for monitoring population exposure to SO,, CO,
NO,, and PM,; and aNAMS neighborhood-scale site for
monitoring maximum ozone concentrations. Speciated

PM, ¢ sampling, meteorological monitoring, and NATTS air
toxics sampling are also done at the Bountiful station.
Several petroleum refineries are located one to five miles
away from the site, as are several sand and gravel mining
operations.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

BTMO

Bonne Terre, MO

Agricultural

Rura

4,360

1995

The Bonne Terre siteis located on afarm approximately one
hundred miles due south of downtown St. Louis and is used
for our St. Louis area upwind site. It's purposeisto measure
transport of various pollutantsinto the St. Louis areg;

BTMO houses o0zone, PM, ; Speciation, and Air Toxics
monitors. There are no nearby sources, except

V OCs/Formaldehyde from nearby forests.

BTUT

Bountiful, UT

Residential

Suburban

33,310

2002

The Bountiful Viewmont siteis located in a suburban area
of the Salt Lake City/Ogden MSA, at 1390 North 200 West
in Bountiful, Utah. Thissiteisarelocation of the BOUT
site, which was about 1.1 miles south of the new site. The
siteislocated on the grounds of Viewmont High Schoal,
adjacent to a parking lot, tennis courts, and a football field.
The surrounding neighborhood is made up of residential
properties. BTUT isa SLAMS neighborhood-scale site for
monitoring population exposure to SO,, CO, NO,, and
PM,; and aNAMS neighborhood-scale site for monitoring
maximum ozone concentrations. Speciated PM, . sampling,
meteorological monitoring, and NATTS air toxics sampling
are also done at the Bountiful Viewmont station. Several
petroleum refineries are located two to five miles away from
the site, as are several sand and gravel mining operations.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

BUND

Beulah, ND

Agricultural

Rural

1,350

1998

Beulah, North Dakota, located in Mercer County, isarural,
agricultural areawith primarily wheat, small grains, and
cattlefarms. There are six lignite coal-fired power plants
within thirty miles of Beulah, one to the east-southeast; one
to the northeast; two to the east; one to the northwest; and
one to the southwest. A petroleum refinery and alignite
coal -fired power plant are fifty miles southeast of Beulah.
Lignite coal mines are located north of the town, south-
southwest of town and southeast of town. The monitoring
station islocated in the approximate area of two coal-fired
power plants and a coal gasification plant (the only
functioning coal gasification plant in the nation). A power
plant is located seven milesto the southwest of the
monitoring station; another is six miles to the northwest; and
the gasification plant is five miles to the northwest.

CANC

Candor, NC

Forest

Rural

100

1999

The Candor, NC, siteisin rural Montgomery Co., at the end
of a private dead end road named Perry Dr. which is off
McCallum Rd. The site sits approximately 1.5 miles off a
main road (McCallum Rd.). Thereis not apollution source
inthe vicinity. EPA also monitors next to this site.

CANJ

Camden, NJ

Residential

Suburban

62,000

1986

Although this monitoring sitein Camden, NJ, isina
residential area, numerous industrial facilities and busy
roadways are located within aten mile radius. The monitors
are situated in a parking lot of a business complex.

CHNJ

Chester, NJ

Agricultural

Rurd

12,623

1995

The Chester, NJ, site islocated in arural-agricultural,
residential section and istopographicaly rolling. The siteis
located near Lucent Laboratory Building #1. Thereis
potential population exposure to, 0zone, NO,, and SO,.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

CuUsD

Custer, SD

Residential

Suburban

1,940

2002

The site islocated on the edge of an urban area, in a pasture
across the road from the last housing development on the
east side of the City of Custer. The city has a population of
1,860 and isthe largest city in the county. Thecity is
located in ariver valley in the Black Hills with pine covered
hills on the north and south sides of the valley. The siteis
located in the center of the valley on the east side of the city.
Major sources near the site include vehicles (highest traffic
counts from May through September, forest fires (mainly
during July through September), wood burning for heat, and
wild land heath fires (during the winter months). The main
industries in the area include tourism, logging, and mining
of feldspar/quartz.

CWFL

Clearwater, FL

Commercial

Suburban

1,000

Unknown

This site was a replacement for our Dunedin site, at St.
Petersburg, FL. In addition to carbonyls, we also monitor
VOCs, toxic metals, and ozone at the Clearwater site. Our
objective isto measure HAPs (and ozone) in an area of high
population density. Therefore we are monitoring population
exposure, not any specific sources. Clearwater isa
"Neighborhood" spatial scale.

DBFL

Delray Beach, FL

Commercial

Urban

201,032

1995

Delray Beach islocated in Broward County, FL, arural
location with possible pollution coming from a major
highway (mobile) and hospital sources. Broward and
Miami-Dade Counties are ranked high in the range of the air
toxics monitoring criteria ranking document draft. The
Southeast Florida Regional Air Toxics Program isinterested
in conducting ambient carbonyl sampling in the Southeast
Florida area to assess the potential health threat and cancer
risk.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

DECO

Denver, CO (Site#1)

Commercial

Urban

44,200

1995

The Denver site, designated as the Denver-CAMP site by
the State of Colorado, is on the northern edge of downtown
Denver on asmall triangle of land bounded by Broadway,
Champa St. and 21% St. The site was originally established
in 1965 as a maximum concentration site for the Denver
downtown area and provides a measure of the air pollution
levelsto which alarge working population is exposed. The
siteis next to amajor road in the downtown Denver area,
where the primary influences are motor vehicles. Some
industrial facilities are located to the north of the site, but no
large facilities lie within aone or two mile radius.
Residential areas are located a quarter- to a half- mileto the
northeast and east.

DEMI

Dearborn in Detroit,
Ml

Industrial

Suburban

12,791

1990

Dearborn, MI, an addition to the State network, islocated in
aresidential neighborhood with industrial impacts. An auto
and steel manufacturing plant islocated in close proximity
to the monitoring station. Previous violations of the PM
standard have also occurred at this site. The sitelies
between Interstate 75 and Interstate 94. This site is expected
to show some of the highest levels of air toxicsin the
Detroit Pilot program area. The SO, and PM
measurements are also made there.

DITN

Dickson, TN

4,420

2003

The Dickson, TN site was set up due to public concern
about air emissions from several sources in an industrial
park. Among these sources is one that cast aluminum engine
blocks, another one that reclaims scrap metal, and alarge
printing company.

E7MI

E7 Milein Detroit,
MI

Residential

Suburban

6,999

Unknown

The East 7 Mile site represents a location downwind from
the Detroit urban center city areaand islocated in a
residential neighborhood near Interstate 94. Criteria
pollutants that include NO,, O,, SO, PM,5, and PAMS are
also measured at East 7 Mile.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

EATN

Nashville, TN
(Site #1)

Residential

Urban

38,450

1993

Thissiteislocated in Nashville, TN and is located on the
roof of East Health Center. The siteis north (predominately
downwind) of downtown Nashville and is a population
oriented site predominantly influenced by primarily
commercial and mobile sources.

ELNJ

Elizabeth, NJ

Industria

Suburban

170,000

Unknown

Elizabeth islocated in Union County, NJ, at an urban-
industrial site where the topography isrelatively smooth.
The monitoring site islocated 75 yards away from the Toll
Plaza and about one mile from Bayway Refinery. The
neighborhood scale is at maximum concentration. The
location has a PM ,, filter analyzer for sulfates and nitrates as
well asthe UATMP site.

FLFL

Pompano Beach, FL

Commercial

Suburban

1,000

1989

The City of Pompano Beach is located in Broward County,
FL, an urban, residential location in a neighborhood with
pollution sources coming from a major traffic artery
(source) aswell as other minor area sources. Broward and
Miami-Dade Counties are ranked high in the range of the air
toxics monitoring criteria ranking document draft. The
Southeast Florida Regional Air Toxics Program isinterested
in conducting ambient carbonyl sampling in the Southeast
Florida area to assess the potential health threat and cancer
risk.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

GAFL

Gandy in Tampa, FL

Commercial

Suburban

81,460

Unknown

A neighborhood spatial scale of representativeness
characterizes this monitoring site selected for the Tampa
Bay Region Air Toxics Study Monitoring Stations
(TBRATY) pilot project. This monitor is sited in an area of
high population density with uniform mixed land use,
consisting of residential, commercial, and industrial
properties. Major point sources are located approximately 8
to 15 kilometers from the monitoring site. Sincethe
emission points from these sources are elevated and not
proximate to the monitor, concentrations measured during
this study should not be dominated by a single source. In
addition, this siteis at least 150 meters from major
roadways. However, given the proximity of motor vehicle
traffic, mobile sources are expected to contribute
appreciably to the measured samples.

GPMS

Gulfport, MS

Commercial

Rural

17,000

1995

The Gulf Port siteisin alight commercial and residential
area. This site was selected because this areais believed to
have high ambient air toxic concentrations based upon
information from the NATA study and Mississippi’s major
source emission inventories.

GRMS

Grenada, MS

Agricultural

Rurd

1,100

2000

The Grenada County monitoring site was established
because it was identified by Region IV's Air Toxics
Monitoring Network planning effort as a county where toxic
emissions concentrations were expected to be higher and
pose a higher than normal risk to residents. There are
several major industriesin the area which are primarily
included in the wood products industry. The areaiis
moderately populated but the areaitself would be
considered rural.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

HACT

Hartford, CT

Commercial

Urban

10,000

Unknown

The Morgan St. CO siteislocated on Morgan . in
Hartford, adowntown urban location. The traffic flowsin
one direction (east). The siteliesunder the I-84 east fly-
over to 1-91 north which is about 50 feet above the ground.
Thereisa6 level parking garage diagonally across the
street. This site was chosen because it showed a potential for
high concentrations based on a grid study.

HOMI

Houghton Lake, Ml

Forest/
Agricultural

Rura

7,000

2002

The Houghton Lake station islocated in Mississaukee
County in the north central portion of Michigan's lower
peninsula. Primary industries in the area include year-round
tourism (boating, fishing, hunting and snow mobiling) as
well as Christmas tree farming. The county is sparsely
populated, but attracts many tourists asit isaprime
recreational area containing many lakes, rivers and streams.
The station is located at a deer research facility just west of
US Route 27. Though not located close to the site, oil and
natural gas production occursin counties to the south and
north, as Michigan is the nation's 4th largest oil and gas
producer.

ITCMI

Sault Sainte Marie,
Ml

Residential

Rura

100,000

1990

Tribal members had issued complaints arising from the
smell and the clouds being produced from a steel plant and
paper mill located on the other side of the Saint Mary's
River. Thesiteislocated on Lake Superior State University
campus, which isaresidential area. This siteincludestwo
sequential PM, ¢ filter based FRM monitors (primary and a
collocated), a PM,  speciation monitor, a PM, . TEOM
monitor, an AVOCS monitor, a PAH monitor, a
meteorological station, and a large particul ate matter
collector (dustfall monitor).
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

JAMS

Jackson, MS

Commercial

Suburban

12,500

Unknown

The Jackson siteislocated in alight commercial and
residential area, selected because this areais believed to
have high ambient air toxic concentrations based upon
information from the NATA study and Mississippi’s major
source emission inventories.

KITN

Kingsport, TN

Residential

Suburban

300

1998

The site in Kingsport, TN, was set up to determine the
impact of avery, very large organic chemical manufacturing
company, Eastman Chemical. There are other sourcesin this
area but Eastman is the primary one of concern.

LDTN

Louden, TN

Residential

Suburban

13,360

2003

The site at Loudon, TN, was set up due to public concern
about air emissions from several sourcesin an industria
park. Among these sources is avery large facility that
processes corn to make corn syrup, A.E. Staley, a sausage
casing manufacturer, boat manufacturer, paper products
manufacturer, waste metal reclamation, waste paper
reclamation, and others.

LEFL

Lewisin Tampa, FL

Residential

Urban

1,055

1999

This monitor is located in an area of moderate population
density with fewer commercia and industrial influences at
the neighborhood scale. Mgjor point sources are located
approximately 8 to 15 kilometers and at least 150 meters
from major roadways. Given the proximity of motor vehicle
traffic, mobile sources are expected to contribute
appreciably to the measured samples.

LONE

Lincoln, NE

Residential

Suburban

6,200

2000

The monitoring network for Lancaster County focuses on a
large transportation corridor which includes the Lincoln
Municipal Airport, alarge railroad switching yard, and
various high volume roadways. Thissitewas set up at a
different fire station (from LINE) from October through
March. The monitor was placed at a south location (Fire
Station 13) in order to sample the effects of northerly wind
flows.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

LOTN

Nashville, TN
(Site #2)

Industrial

Urban

3,000

Unknown

This core siteislocated on the roof of Lockland School,
which islocated in the heart of downtown Nashville. Thisis
also a population oriented site influenced primarily by
commercia and mobile sources.

MCAZ

Phoenix, AZ

Industrial

Urban

3,000

Unknown

Thissiteislocated on West 43rd Avenue (Maricopa County
Environmental Services Department) and 3940 W.
Broadway, Phoenix. MCAZ isamiddle scale site and the
objective is maximum concentration for PM,,. MCAZ is
downwind of mgjor industrial sources, including sand and
gravel, and metal recycling. Monitorsinclude PM,, hi-val,
wind speed/direction, deltatemp, temp and pressure, VOC
canisters (ADEQ).

MDFL

Miami, FL

Commercial

Urban

15,200

2002

Miami is acity located in Dade County, FL. The
monitoring station is located in a urban, commercial and
residential section of town. Pollution can come from
mobile, area and hospital sources. Broward and Miami-
Dade Counties are ranked high in the range of the air toxics
monitoring criteria ranking document draft. The Southeast
Florida Regional Air Toxics Program isinterested in
conducting ambient carbonyl sampling in the Southeast
Florida area to assess the potential health threat and cancer
risk.

NBIL

Northbrook in
Chicago, IL

Residential

Suburban

34,900

1993

The village of Northbrook islocated in northeast Cook
County. This monitoring site is located at the Northbrook
Water Filtration Station at 750 Dundee Road. A forest
preserveislocated immediately south with residential areas
farther south (southeast to southwest). Residential areas are
also immediately to the west. Commercial areas are located
along Dundee Road and to the east. A major expressway
(194) islocated 1 km to the east and north. O’ Hare Airport is
located 18 km to the southwest and the Chicago Loop is
located 32 km to the southeast.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

NBNJ

New Brunswick, NJ

Agricultural

Rura

63,000

Unknown

The New Brunswick siteislocated in a suburban-
agricultural, residential area and is topographically smooth.
The actual site location isin Rutgers University’'s
Horticultural Farm.

ORFL

Orlando, FL

Commercial

Urban

59,000

Unknown

The site is an Urban/Neighborhood spatial scale siteto
determine the concentrations of the EPA Criteria pollutants
(and now Air Toxics) to which the area population may be
exposed. The primary emission source is motor vehicles
with some commercial businesses also in the area.

PGMS

Pascagoula, MS

Commercial

Urban

8,600

2000

The Pascagoula site is mostly in acommercial areain
proximity to perhaps the largest industrial areain
Mississippi. Theindustries near the Pascagoula site include
chemical processes, petroleum refining, and ship building.

PLOR

Portland, OR
(Site #1)

Residential

Urban

1,000

1989

The Northeast Portland site is a neighborhood scale site
located in aprimarily residential area. Surrounding housing
is mostly single-family with some nearby apartment
buildings. Within amile of the site are three elementary
schools, amiddle school, a high school, and a major
hospital. The siteis located between an arterial street
couplet, and within a quarter mile of major arterials having
significant commercial activity, aswell as bus and truck
traffic. No major point sources are located in close
proximity to the site, although it isaonly afew miles
downwind (summertime) of several Title V sourcesin the
North and Northwest parts of Portland.
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UATMP
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Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

PNW

Portland, OR
(Site #2)

Commercial

Urban

500

1989

This sitein the Northwest quadrant of the city ison a
residential street and is on the boundary between the highest
density residential areain the city and Portland's primary
industrial area. Located in aparking lot for the
neighborhood post office, the site iswithin a half kilometer
of asmall commercial area, afoundry, and numerous metal
finishing operations. Railroad yards, port operations,
including fuel handling facilities, wood products and other
manufacturing businesses, and a major traffic bridgehead
are within akilometer. The West Hills, less than a half
kilometer from this site, create a barrier to air movement to
the west and restrict dispersion of pollution. Neighborhood
concerns have driven avariety of suspended and deposited
metals studies at this site since the 1999 project.

POOK

Ponca City, OK

Residential

Urban

1,496

2002

This site was established in 1995 at Ponca City. This source
oriented site also operates SO,, PM, s, and PM,, monitors.
This site, in North Central Oklahoma, is used to monitor
nearby refineries.

PSAZ

Supersitein Phoenix,
AZ

Residential

Urban

250

1993

Maricopa County established the South Phoenix site at its
current location in 1999 and operates CO, O, and PM
monitors. The state of Arizona also operates PAMS and air
toxics monitors. The siteis at the edge of aresidentia area,
but also borders on a mixture of commercial properties
(retail stores, restaurants and offices). Industrial areas are
located approximately one mile north of the site.
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Immediate Surroundings

QVAZ

Queen Vdley in
Phoenix, AZ

Desert

Rurd

200

2001

The state of Arizona established the Queen Valley Water
Tank sitein 2001, near the Superstition Wilderness Class |
area, as astate Class | visibility monitoring location and a
PAMS Type 3 monitoring location. The Queen Valley site
consists of an IMPROVE aerosol sampler, a nephelometer
and meteorological monitoring equipment. The state also
operates O,, trace level NO,,, PAMS and air toxics
monitors. The area surrounding the site is primarily
undeveloped desert. The town of Queen Valley islocated
approximately 0.5 miles north of the site.

SAMO

St. Louis, MO
(Site #4)

Residential

Urban

22,840

1995

Blair has some industry around it and a fair amount of
industry to the east. The siteisalso only about 250 meters
from 1-70 (at its closest point).

SFSD

Sioux Falls, SD

Residential

Urban

4,320

1999

The SFSD monitoring siteis located in Sioux Falls, SD, the
largest city in the state, near two grade schools north of the
site and residential areas on the west, east, and south. The
areawithin 1 mile of the siteis mostly residential with afew
retail businesses. The main industrial area of the city is
about 3 miles northwest and 2 miles to the west of the site.
The site was selected because it represents population
exposure to chemical and particulate emissions from the
industrial parts of the city. The predominant wind direction
is northwest for most of the year with southeast winds
during the summer months.

SIPR

San Juan, PR

Commercial

Suburban

51,000

Unknown

The Site at the Bayamon Regional Jail, in San Juan,
conducts monitoring for VOC and carbonyls. The
prevailing sources within a3 mile radius of the site include
the San Juan power plant, highways with a nearby toll gate,
an asphalt plant, a sewage authority facility, and industry.
Additionally, the San Juan area has alarge number of
automobiles.
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Immediate Surroundings

SLMO

St. Louis, MO
(Site #1)

Residential

Urban

15,016

2,000

The SLMO site at Grant School in St. Louisisaresidential
site. Commercia influences are approximately 200 yards
east. Volatile organic compounds, carbonyls, hydrocarbons,
meteorological parameters, metals, and PM, ¢ speciation
were conducted at this site in 2001.

SPAZ

South Phoenix, AZ

Residential

Urban

50,000

1995

The Supersite is intended to represent the central core of the
Phoenix metropolitan areain a high emissions area, and isa
PAMS Type 2 site. The site houses avariety of air
monitoring equipment including criteria pollutant samplers
and analyzers, PAMS and air toxics, total NMHC,
meteorology, visibility/urban haze, and has been selected for
severa state and national air monitoring studies. The area
surrounding the siteis primarily residential neighborhoods.
Thereis an interstate highway approximately one mile west
of the site, as well as commercia and industrial areas within
five miles of the site.

SPIL

Schiller Park in
Chicago, IL

Mobile

Suburban

214,900

1994

This monitoring siteislocated on atrailer at 4743
Mannheim Road just south or Lawrence Ave. and between
Mannheim Road and 1-294. The closest runway at O’ Hare
Airport is 0.5 km to the northwest. The immediate vicinity is
mostly commercial. Residentia areas are located east
across 1-294.

TUMS

Tupelo, MS

Commercial

Suburban

4,900

1997/1995

The Tupelo siteisin alight commercial and residential area.
This site was selected because this areaiis believed to have
high ambient air toxic concentrations based upon
information from the NATA study and Mississippi’s major
source emission inventories.




ee-¢

Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic
Y ear
Estimate

Description of the
Immediate Surroundings

WECO

Denver, CO (Site #2)

Agricultural

Rurd

1,500

Unknown

Located 7 miles north-northeast of downtown Denver on the
bank of the South Platte River, this siteisideally located to
measure nighttime drainage of the air mass from the Denver
metropolitan area and the thermally driven, daytime
upvalley flows. This siteis located next to agricultural and
open space areas, with residential areas located within one
mile. In addition, major industrial sources are located about
one mile upvalley, including a power plant, sewage
treatment plant and refineries.

BOLD = EPA-designated National Air Toxics Trend System (NATTS) site.
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Table 2-3. Site Descriptionsfor the 2003 UATMP Monitoring Stations

Population
Residing Within
2003 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsin the | Closest National Weather
Code AQS Site Code Location Station @ 1999 NEI® (tpy) Service Station
APMI 26-163-0001 Allen Park in Detroit, 965,005 12,627 Detroit/Metropolitan
Ml Airport
AZFL 12-103-0018 AzadeaPark in St. 575,371 5,116 St. Petersburg/Whitted
Petersburg, FL Airport
BAPR 72-017-0003 Barceloneta, PR 4,253° 3,497 San Juan, PR/IlaVerde
Intl. AIR
BGFL 12-099-0008 Belle Glade, FL 34,023 5,741 Hollywood Int’l. Airport
BOMA 25-025-0042 Boston, MA 1,585,559 1,979 Logan Int’l. Airport
BOUT 49-011-0001 Bountiful, UT 245,409 2,344 Salt Lake City
International
BTMO 29-187-0005 Bonne Terre, MO 33,587 199 Cahokia/St. Louis, 1L
BTUT 49-011-0004 Bountiful, UT 245,409 2,344 Salt Lake City
International
BUND 38-057-0004 Beulah, ND 7,451 2,332 Bismarck Municipal
Airport
CANC 37-123-0001 Candor, NC 10,025 113 Monroe Airport
CANJ 34-007-0003 Camden, NJ 2,023,903 1,627 NE Philadel phia Airport
CHNJ 34-027-3001 Chester, NJ 231,275 1,686 Somerville, NJSomerset
Airport
CUsSD 46-033-0003 Custer, SD 5,094 229 Custer County Airport




Table2-3. (Continued)

Population
Residing Within
2003 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsinthe | Closest National Wesather
Code AQS Site Code Location Station @ 1999 NEI" (tpy) Service Station
CWFL 12-103-0004 Clearwater, FL 562,482 5,116 St.Petersburg/
Clearwater International
Airport
DBFL 12-099-2005 Delray Beach, FL 493,006 5,741 Palm Beach International
DECO 08-031-0002 Denver, CO 1,283,560 1,901 Denver/Centennial
Airport
DEMI 26-163-0033 Dearborn in Detroit, 1,208,975 12,627
MI Detroit City Airport
DITN 47-043-0010 Dickson, TN 29,329 1,741 Outlaw Field Airport
E7MI 26-163-0019 E7 Milein Detroit, Ml 1,167,824 12,627 Detroit City Airport
EATN 47-037-0011 Nashville, TN 513,967 5,299
(Site #2) Nashville/Metro Airport
ELNJ 34-039-0004 Elizabeth, NJ 2,160,143 2,724 Newark International
FLFL 12-011-2004 Pompano Beach, FL 1,050,037 5,352 Hollywood International
Airport
GAFL 12-057-1065 Gandy in Tampa, FL 455,039 9,859 Tampa, FL International
GPMS 28-047-0008 Gulfport, MS 172,557 4,617 Gulf Port/Biloxi
Regional Airport
GRMS 28-043-0001 Grenada, MS 19,933 1,023 Greenwood - Leflore

Airport
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Table2-3. (Continued)

Population
Residing Within
2003 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsinthe | Closest National Weather

Code AQS Site Code Location Station @ 1999 NEI® (tpy) Service Station

HACT 09-003-0017 Hartford, CT 575,327 2,967 Hartford-Brainard
Airport

HOMI 26-113-0001 Houghton Lake, Ml 10,386 123 Houghton
L ake/Roscommon
County Airport

ITCMI 26-033-0901 Sault Sainte Marie, M| 21,881 361 Sault Ste. Marie
Municipal Airport

JAMS 28-049-0010 Jackson, MS 264,058 1,630 Jackson/Allen C.
Thompson Field

KITN 47-163-1007 Kingsport, TN 131,461 3,695 Tri City Airport

LDTN 47-105-0108 Loudon, TN 46,361 1,857 McGhee Tyson Airport

LEFL 12-057-1075 Lewisin Tampa, FL 587,295 9,859 Tampa International

LONE 31-109-0024 Lincoln, NE (Site #1) 239,504 10,525 Lincoln Municipal
Airport

LOTN 47-037-0023 Nashville, TN (Site 464,054 5,299

#2) Nashville Metro Airport

MCAZ 04-013-4009 Phoenix, AZ 835,936 9,589 Phoenix-Deer Valley
Municipal Airport

MDFL 12-086-4002 Miami, FL 1,209,024 8,468 Miami International
Airport




Table2-3. (Continued)
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Population
Residing Within
2003 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsinthe | Closest National Weather
Code AQS Site Code Location Station @ 1999 NEI" (tpy) Service Station
NBIL 17-031-4201 Northbrook in Chicago, 884,133 20,665 Palwaukee Municipal
IL Airport
NBNJ 34-023-0006 New Brunswick, NJ 768,506 4111 Somerville, NJSomerset
Airport
ORFL 12-095-2002 Winter Park, FL 949,497 5,607 Orlando Executive
Airport
PGMS 28-059-0006 Pascagoula, MS 58,083 4,196 Pascagoula, MS/L ott
International Airport
PLOR 41-051-0246 Portland, OR 989,953 17,918 Portland International
Airport
PNW 41-051-0244 Portland, OR 1,021,272 17,918 Portland International
Airport
POOK 40-071-0602 Ponca City, OK 32,920 637 Ponca City Municipal
Airport
PSAZ 04-013-9997 Supersite in Phoenix, 1,385,905 9,589 Phoenix/Deer Valley
AZ Municipal Airport
QVAZ 04-021-8001 Queen Valey in 62,714 1,293 Phoenix/Sky Harbor
Phoenix, AZ Airport
SAMO 29-510-0085 St. Louis, MO  (Site 824,653 4,193
#4) Cahokia/St. Louis
SFSD 46-099-0007 Sioux Falls, SD 151,161 688 Joe Foss Field Airport
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Table2-3. (Continued)

Population
Residing Within
2003 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsinthe | Closest National Weather
Code AQS Site Code Location Station @ 1999 NEI® (tpy) Service Station
SIPR 72-127-0006 San Juan, PR 421,958° 1,196 San Juan, PR/IslaVerde
International Airport
SLMO 29-510-0089 St. Louis, MO 754,882 4,193
(Site# 1) Cahokia/St Louis
SPAZ 04-013-4003 South Phoenix, AZ 835,936 9,589 Phoenix - Deer Valley
Municipal Airport
SPIL 17-031-3103 Schiller Park in 2,094,530 20,665 O’ Hare International
Chicago, IL Airport
TUMS 28-081-0005 Tupelo, MS 69,738 2,804 Tupelo Municipa
Airport
WECO 08-031-3001 Denver, CO (Site #2) 874,731 1,935 Denver/Centennial
Airport

# Reference: http://zipnet.htm
® Reference: EPA, 2003a.
¢ For the two Puerto Rico sites, population data reflect county-level, or zona urbana, population from the 2002 Census.




Table 2-4. VOC Method Detection Limits

Compound

Method Detection Limit

(ppbv)

Hydrocarbons

Acetylene 0.05
Benzene 0.05
1,3-Butadiene 0.10
Ethylbenzene 0.07
n-Octane 0.10
Propylene 0.06
Styrene 0.10
Toluene 0.09
1,2,4-Trimethylbenzene 0.10
1,3,5-Trimethylbenzene 0.09
m-,p-Xylene 0.08
o-Xylene 0.07
Halogenated Hydrocarbons

Bromochloromethane 0.15
Bromodichloromethane 0.10
Bromoform 0.14
Bromomethane 0.08
Carbon Tetrachloride 0.11
Chlorobenzene 0.11
Chloroethane 0.09
Chloroform 0.06
Chloromethane 0.07
Chloromethylbenzene 0.19
Chloroprene 0.05
Dibromochloromethane 0.14
1,2-Dibromoethane 0.08
m-Dichlorobenzene 0.08
o-Dichlorobenzene 0.11
p-Dichlorobenzene 0.12
1,1-Dichloroethane 0.04
1,2-Dichloroethane 0.07
1,1-Dichloroethene 0.05
cis-1,2-Dichloroethylene 0.11
trans-1,2-Dichloroethylene 0.07
1,2-Dichloropropane 0.05
cis-1,3-Dichloropropene 0.10
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Table2-4. (Continued)

Method Detection Limit
Compound

(ppbv)
Halogenated Hydrocar bons (Continued)
trans-1,3-Dichloropropene 0.08
Dichlorodifluoromethane 0.08
Dichlorotetrafluoroethane 0.07
Hexachloro-1,3-butadiene 0.23
Methylene Chloride 0.05
1,1,2,2-Tetrachloroethane 0.09
Tetrachloroethylene 0.09
1,2,4-Trichlorobenzene 0.17
1,1,1-Trichloroethane 0.07
1,1,2-Trichloroethane 0.06
Trichloroethylene 0.06
Trichlorofluoromethane 0.05
Trichlorotrifluoroethane 0.06
Vinyl Chloride 0.06
Polar Compounds
Acetonitrile 0.35
Acrylonitrile 0.21
Ethyl Acrylate 0.16
Ethyl tert-Butyl Ether 0.10
Methyl Ethyl Ketone (MEK) 0.20
Methy! Isobutyl Ketone 0.18
Methyl Methacrylate 0.10
Methyl tert-Butyl Ether (MTBE) 0.10
tert-Amyl Methyl Ether 0.12

Because m-xylene and p-xylene elute from the GC column at the same time, the VOC
analytical method can only report the sum of m-xylene and p-xylene concentrations and
not concentrations of the individual compounds.
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Table 2-5. SNMOC Method Detection Limits

Method Detection Method Detection

Limit Limit

Compound ppbC Compound ppbC
Acetylene 0.11 3-Methyl-1-butene 0.22
Benzene 0.18 Methylcyclohexane 0.25
1,3-Butadiene 0.17 Methylcyclopentane 0.21
n-Butane 0.17 2-Methylheptane 0.25
cis-2-Butene 0.16 3-Methylheptane 0.20
trans-2-Butene 0.17 2-Methylhexane 0.21
Cyclohexane 0.16 3-Methylhexane 0.17
Cyclopentane 0.20 2-Methylpentane 0.13
Cyclopentene 0.22 3-Methylpentane 0.22
n-Decane 0.25 2-Methyl-1-pentene 0.32
1-Decene 0.25 4-Methyl-1-pentene 0.32
m-Diethylbenzene 0.20 n-Nonane 0.11
p-Diethylbenzene 0.22 1-Nonene 0.21
2,2-Dimethylbutane 0.20 n-Octane 0.21
2,3-Dimethylbutane 0.20 1-Octene 0.21
2,3-Dimethylpentane 0.28 n-Pentane 0.19
2,4-Dimethylpentane 0.22 1-Pentene 0.20
n-Dodecane 0.49 Cis-2-Pentene 0.22
1-Dodecene 0.49 trans-2-Pentene 0.21
Ethane 0.17 a-Pinene 0.25
2-Ethyl-1-butene 0.32 B-Pinene 0.25
Ethylbenzene 0.21 Propane 0.19
Ethylene 0.15 n-Propylbenzene 0.21
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Table 2-5. (Continued)

Method Detection Method Detection

Limit Limit

Compound ppbC Compound ppbC
m-Ethyltoluene 0.15 Propylene 0.11
o-Ethyltoluene 0.22 Propyne 0.19
p-Ethyltoluene 0.19 Styrene 0.20
n-Heptane 0.23 Toluene 0.20
1-Heptene 0.28 n-Tridecane 0.49
n-Hexane 0.21 1-Tridecene 0.49
1-Hexene 0.32 1,2,3-Trimethylbenzene 0.19
cis-2-Hexene 0.32 1,2,4-Trimethylbenzene 0.21
trans-2-Hexene 0.32 1,3,5-Trimethylbenzene 0.18
| sobutane 0.14 2,2,3-Trimethylpentane 0.21
I sobutene/1-Butene 0.17 2,2,4-Trimethylpentane 0.19
| sopentane 0.19 2,3,4-Trimethylpentane 0.20
I soprene 0.20 n-Undecane 0.24
| sopropylbenzene 0.18 1-Undecene 0.24
2-Methyl-1-Butene 0.22 m-,p-Xylene 0.16
2-Methyl-2-Butene 0.22 o-Xylene 0.19

Concentration in ppbC = concentration in ppbv x number of carbon atomsin compound.

Because Isobutene and 1-Butene elute from the GC column at the same time, the SNMOC analytical
method can only report the sum of concentrations for these two compounds and not concentrations of the
individual compounds. For the same reason, the m-xylene and p-xylene concentrations are reported
together as asum.
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Table2-6. Carbonyl Method Detection Limits

Compound Method Detection Limit (ppbv)
Acetaldehyde 0.014
Acetone 0.014
Benzaldehyde 0.001
Butyr/Isobutyraldehyde 0.007
Crotonaldehyde 0.005
2,5-Dimethylbenzaldehyde 0.002
Formaldehyde 0.023
Hexaldehyde 0.002
Isovaleraldehyde 0.002
Propional dehyde 0.003
Tolualdehydes 0.004
Vaeraldehyde 0.001

Notes. The carbonyl detection limits vary from site to site. Therefore, the above MDL s are averages.

Because butyraldehyde and isobutyral dehyde el ute from the HPL C column at the same time, the
carbonyl analytical method can only report the sum of concentrations for these two compounds
and not concentrations of the individual compounds. For the same reason, the analytical method
aso reports only the sum of concentrations for the three tolualdehyde isomers, as opposed to
reporting separate concentrations for the three individual compounds.
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Table 2-7. Semivolatile Organic Compound M ethod Detection Limits

Method Detection Limit

Compound Tota pg/m?
Acenaphthene 0.04
Acenaphthylene 0.10
Anthracene 0.06
Benzo(a)anthracene 0.09
Benzo(a)pyrene 0.12
Benzo(b)fluoranthene 0.15
Benzo(e) pyrene 0.09
Benzo(g,h,i)perylene 0.08
Benzo(k)fluoranthene 0.05
Chrysene 0.04
Coronene 0.10
Dibenz(a,h)anthracene 0.10
Fluoranthene 0.04
Fluorene 0.05
Indeno(1,2,3-cd)pyrene 0.10
Naphthalene 0.04
Perylene 0.08
Phenanthrene 0.06
Pyrene 0.09
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Table 2-8. Metalsand Hexavalent Chromium Method Detection Limits

Compound DL
Antimony?® 50 ng/filter
Arsenic® 75 ngffilter
Beryllium® 10 ng/filter
Cadmium® 50 ng/filter
Chromium (total Chromium)® 100 ng/filter
Cobalt’ 100 ng/filter
L ead? 50 ngfilter
Manganese” 100 ng/filter
Mercury' 15 ng/filter
Nickel! 100 ng/filter
Selenium® 50 ngffilter
Cr' 0.034 ng/m®

#BOMA and BTUT: 10 ngffilter

® BOMA: 85 ngffilter; BTUT: 100 ng/filter

*BOMA: 50 ng/filter; BTUT: 25 ng/filter; SAMO: 15 ng/filter
4 BOMA: 20 ngffilter

*BOMA: 600 ng/filter

"BOMA: 50 ng/filter

9 BOMA: 90 ngffilter; BTUT: 100 ng/filter; BOUTand WECO: 125 ngffilter
"BOMA: 125 ngffilter

"BOMA and S4MO: 25 ngffilter

IBOMA: 500 ngffilter

KBOMA: 30 ng/filter
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Table 2-9a. Sampling Schedules and Completeness for Carbonyl Compounds, VOC, SNMOC, and SVOC

o Sampling Period® Carbonyl Data VOC Data SNMOC SvVOoC
St ML%T;?ZEQ Starting | Ending |, B | c | A B |clal|lBe | clal|lB ]| c
Date Date
APMI Allen Park in 8/13/03 | 11/29/03 53 53
Detroit, Ml
AZFL AzaleaPark in St. 1/3/03 12/29/03 59 60 98
Petersburg, FL

BAPR Barceloneta, PR 1/3/03 8/7/03 22 24 92 21 26
BGFL Belle Glade, FL 1/3/03 | 12/17/03 | 35 35 100
BOUT Bountiful, UT 1/09/03 6/26/03 39 40 98 35 36
BTMO Bonne Terre, MD 1/3/03 12/29/03 69 71 97
BTUT Bountiful, UT 7/14/03 | 12/29/03 30 35 86 28 33
BUND Beulah, ND 1/3/03 7/8/03 2 2 100 39 41 95
CANC Candor, NC 5/27/03 | 12/29/03 8 9 89 - -
CANJ Camden, NJ 1/3/03 9/24/03 52 57 91 55 62 89
CHNJ Chester, NJ 1/3/03 12/29/03 88 92 96 85 93 91 - -
CUsD Custer Park, SD 1/3/03 | 12/29/03 | 79 80 99 75 79 95 78 80 98
CWFL Clearwater, FL 1/3/03 | 12/29/03 | 147 | 148 | 99 | --
DBFL Delray Beach, FL 1/3/03 | 12/17/03 | 36 36 100
DECO Denver, CO 1/3/03 | 5/3/03 18 18 | 100 I 25 26 | 9% § - | - | -
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Table 2-9a. Sampling Schedules and Completenessfor Carbonyl Compounds, VOC, SNMOC, and SVOC (Continued)

o Sampling Period® Carbonyl Data I VOC Data I SNMOC I svocC
Site M&@;ﬁgﬂg Starting | Ending A B c I A B c I A B c I A B c
Date Date
DEMI Dearbornin 1/3/03 12/29/03 94 94 100 77 92 84 - -
Detroit, Ml
DITN Dickson, TN 12/18/03 | 12/23/03 4 4 100 5 5 100
E7MI E7 Milein 6/8/03 8/31/03 --- --- 13 15 87 ---
Detroit, Ml
EATN Nashville, TN 1/3/03 | 12/29/03 35 44 80 36 44 82
ELNJ Elizabeth, NJ 2/14/03 | 12/29/03 75 82 91 74 80 93 ---
FLFL | Ft Lauderdale FL | 1/15/03 | 12/5/03 | 39 40 98
GAFL Gandy in Tampa, 1/3/03 12/29/03 75 76 99
FL
GPMS Gulfport, MS 1/3/03 12/29/03 39 41 95 36 39 92 --- -
GRMS Grenada, MS 4/30/03 | 12/29/03 28 28 100 ‘ 24 28 86 ‘ --- --- ‘
HACT Hartford, CT 6/3/03 12/29/03 56 56 100 -- -- --
HOMI Houghton Lake, Ml 1/3/03 12/29/03 ‘ 27 35 77 ‘ --- --- ‘
ITCMI Sault Sainte Marie, 6/8/03 12/23/03 --- 32 35 91 - --- 29 30 97
MI
JAMS Jackson, MS 1/3/03 12/29/03 38 41 93 37 41 90 --- -- --
KITN Kingsport, TN 1/9/03 | 12/22/03 41 45 91 41 44 93
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Table 2-9a. Sampling Schedules and Completenessfor Carbonyl Compounds, VOC, SNMOC, and SVOC (Continued)

o Sampling Period® Carbonyl Data I VOC Data I SNMOC I svoC
Site M&@;ﬁgﬂg Starting | Ending A B c I A B c I A B c I A B c
Date Date

LDTN Loudon, TN 11/5/03 | 12/23/03 7 7 100 4 4 100 - - -

LEFL | Lewisin Tampa, FL 1/3/03 12/29/03 82 84 98

LONE Lincoln, NE 1/3/03 4/15/03 21 22 95 20 21 95 --- -

Fire Station #14

LOTN Nashville, TN 1/3/03 12/29/03 29 42 69 30 43 70 --- ---

MCAZ Phoenix, AZ 4/3/03 12/29/03 78 79 99 - -

MDFL | Miami-Dade, FL 1/3/03 | 12/5/03 | 36 38 | 95 -

NBIL Northbrook in 4/21/03 | 12/29/03 47 53 89 -
Chicago, IL

NBNJ | New Brunswick, NJ 1/3/03 12/31/03 75 86 87 73 82 89 - -

ORFL Orlando, FL 4/9/03 | 12/29/03 | 57 50 | 97 | -

PGMS Pascagoula, MS 1/3/03 | 12/29/03 43 43 100 37 41 Q0

POOK Ponca City, OK 11/12/03 | 12/29/03 - 21 21 100

PSAZ Supersitein 1/3/03 12/29/03 73 74 99
Phoenix, AZ

QVAZ Queen Valley in 1/9/03 12/29/03 - 30 31 97 -
Phoenix, AZ

AMO St. Louis, MO 1/3/03 12/29/03 91 91 100 88 88 100 88 88 100

Site#4
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Table 2-9a. Sampling Schedules and Completenessfor Carbonyl Compounds, VOC, SNMOC, and SVOC (Continued)

Sampling Period® Carbonyl Data I VOC Data I SNMOC I sSvocC
Site Monitoring
Location Starting Ending
Date Date A B C A B C A B C A B C
SFSD Sioux Falls, SD 1/3/03 12/29/03 59 76 78 67 78 86 67 77 87
SIPR San Juan, PR 1/3/03 8/7/03 25 26 96 24 28 86
SLMO St. Louis, MO 1/3/03 12/29/03 76 78 97 75 78 96
(Site #1)
SPAZ South Phoenix, AZ 1/3/03 12/29/03 72 76 95
SPIL Schiller Park in 4/15/03 | 12/29/03 40 44 91
Chicago, IL
TUMS Tupelo, MS 1/3/03 12/29/03 40 40 100 36 38 95
WECO Denver, CO 1/3/03 5/3/03 26 28 93 26 28 93
Site #2
Overall — 1875 | 1978 [ 95 I 1550 | 1700 | 91 I 470 | 495 95 I 29 30 97

2 Begins with 1% valid sample and includes all six types.

A =Valid Samples

B = Total Number of Samples

C = Completeness (%)




Table 2-9b. Sampling Schedules and Completeness for Metals and Hexavalent Chromium

Sampling Period Metals I Hexavaent Chromium
Code Monitoring
Location Starting Ending
Date Date A B C A B C
BOMA Boston, MA 10/18/03 | 11/29/03 16 16 100 I
BOUT Bountiful, UT 1/9/03 6/26/03 27 27 100
(Site#1)
BTUT Bountiful, UT 7/14/03 | 9/30/03 17 17 100
(Site #2)
DECO Denver, CO 1/3/03 4/27/03 17 20 85 I
EATN Nashville, TN 1/15/03 | 12/29/03 25 26 96
(Site#1)
HOMI Houghton Lake, M| 4/9/03 8/7/03 2 2 100
LOTN Nashville, TN 1/15/03 | 12/29/03 31 31 100
(Site#2)
PLOR Portland, OR 1/3/03 | 10/30/03 57 57 100
(Site#1)
PNW Portland, OR 5/9/03 | 10/30/03 28 28 100
SAMO St. Louis, MO 7/8/03 | 12/29/03 37 37 100 —
WECO Denver, CO 1/3/03 4/27/03 29 30 97
Site #2
Overall — 201 | 206 | 98 I 85 85 100

A = DaysWith Valid Samples

B = Days When Samples Were Collected

C = Completeness (%)

Note:
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Table 2-10. Semivolatile and Inorganics (M etals) Which Are HAPs

Analytical
HAP Analytical Method HAP Method

Category IV Category V
Acenaphthene TO-13A Antimony & Compounds 10-3.5®
Acenaphthylene TO-13A Arsenic & Compounds 10-3.5®
Anthracene TO-13A Beryllium & Compounds 10-3.5®
Benzo(ghi)perylene TO-13A Cadmium & Compounds 10-3.5®
Fluoranthene TO-13A Chromium & Compounds* 10-3.5®
Fluorene TO-13A Lead & Compounds 10-3.5®
Naphthalene TO-13A Manganese & Compounds 10-3.5®
Phenanthrene TO-13A Mercury & Compounds 10-3.5®
Pyrene TO-13A Nickel & Compounds 10-3.5®
Benz(a)anthracene TO-13A Antimony & Compounds 10-3.5®
Benzo(a)pyrene TO-13A Selenium & Compounds 10-3.5®
Benzo(b)fluoranthene TO-13A Cobalt & Compounds 10-3.5®
Benzo(k)fluoranthene TO-13A Hexavalent Chromium CARB 0399
Chrysene TO-13A
Dibenz(a,h)anthracene TO-13A
Indeno(1,2,3-cd)pyrene TO-13A
Phenal TO-13A
p-Cresol TO-13A
0-Cresol TO-13A
Quinaline TO-13A

* Total Chromium only.
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3.0 Summary of the2003 UATMP Data

This section summarizes the data gathered during the 2003 UATMP reporting year. A
total of 72 VOC and carbonyl compounds were sampled during this program reporting year.
(Unlike previous years, acrolein was not reported.) Within the VOCs, three distinct groups of
compounds were identified: 1) hydrocarbons; 2) halogenated hydrocarbons; and 3) polar
compounds. All four of the these compound groups (including carbonyls) are discussed in
greater detail in Sections 3.2 through 3.5.

A complete presentation of the datais found in Appendices C through N. Specifically:

. Appendix C: 2003 Summary Tables for VOC Monitoring;

. Appendix D: 2003 Summary Tables for SNMOC Monitoring;
. Appendix E: 2003 Summary Tables for Carbonyl Monitoring;
. Appendix F: 2003 Summary Tables for SVOC Monitoring;

. Appendix G: 2003 Summary Tables for Metals Monitoring;

. Appendix H: 2003 Summary Tables for Hexavalent Chromium Monitoring;
. Appendix |: 2003 VOC Raw Monitoring Data;

. Appendix J 2003 SNMOC Raw Monitoring Data;

. Appendix K: 2003 Carbonyl Raw Monitoring Data;

. Appendix L: 2003 SVOC Raw Monitoring Data;

. Appendix M: 2003 Metal Raw Monitoring Data; and

. Appendix N: 2003 Hexavalent Chromium Raw Monitoring Data.

Nearly 118,600 urban air toxics VOC and carbony! data concentrations (including

duplicate and replicate samples) were collected at the forty-eight sites for the 2003 UATMP
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reporting year. Additionally, nine sites chose to sample for speciated nonmethane organic
compounds (SNMOC) accounting for another 36,894 data concentrations. Semivolatile data
were collected at one site totaling 551 data concentrations (data listed in Appendix F). Metals
data were collected at nine sites totaling nearly 2,255 data concentrations (listed in Appendix G).
Finally, Hexavalent Chromium data were collected at two sites totaling 85 data concentrations
(listed in Appendix H). These datawill be analyzed on a site-specific basis in sections four
through twenty-two of this document. Although there are fifty-three stations listed in Section 2
of this document, the Portland, OR sites (PLOR and PNW), E7MI in Detroit, M1, Boston, MA
(BOMA), and Ponca City, OK (POOK) did not sample for either VOCs or carbonyls.

3.1 DataSummary Parameters

The summary tablesin Appendices C through H were uploaded into a database for air
quality analysis. This section will examine five different data summary parameters for VOCs
and/or carbonyl compounds. 1) number of sampling detects; 2) concentration range; 3)
geometric means; 4) prevalence; and 5) correlation. The following paragraphs review the basic

findings indicated by the summary tables.

3.1.1 Number of Sampling Detects

Tables 3-1 and 3-2 are sampling detect summaries of the seventy-two VOC and carbonyl
concentrations. Less than 41% of the pollutants sampled were found to be above the method
detection limit (MDL). Of those that were detected:

30.8% were hydrocarbons;

23.3% were halogenated hydrocarbons,

5.5% were polar compounds; and

40.4% were carbonyl compounds.
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These numbers resemble those from the 2001 and 2002 UATMP reports. Acetaldehyde,
acetone, butyr/isobutyraldehyde, and formaldehyde had the greatest number of detectable values
reported in samples (1,314), while ten compounds had zero detects (see Tables 3-1 and 3-2).

3.1.2 Concentration Range

Nearly 86% of the detects had concentration values less than 1 ppbv, consistent with the
trends from the 2001 and 2002 report. Less than 2% had concentrations greater than 5 ppbv.
Polar compounds were observed in the highest number of samples with concentrations greater
than 5 ppbv (187); halogenated hydrocarbons had the lowest (25). There was at |east one
compound sampled at a concentration greater than 5 ppbv on 68 of 91 total sampling days. An

interesting note is that 34 of the seventy compounds never exceeded 1 ppbv.

The range of detectable values for each siteislisted in Table 3-3. The APMI, CUSD,
HOMI, KITN, LDTN, LOTN, NBIL, SFSD, SPAZ, TUMS, and WECO sites had maximum
concentration values of over 100 ppbv, unusually high when compared to the other sites. SAMO
had the greatest number of detects (1,695), ELNJ and also had the greatest number of samples
with concentrations greater than 5 ppbv (43).

3.1.3 Geometric Means

The geometric mean is the central tendency of lognormally distributed data, and can be
calculated by taking the “n™ root of the product of the “n” concentrations. The geometric mean
isauseful parameter for calculating a central tendency of a concentration data set, whose
arithmetic mean may be skewed by an unusually high concentration value. Geometric means for
each site for the four different pollutant groups are presented in Table 3-4. The HOMI site had
the highest geometric mean for total polar compounds (39.61 ppbv) while the SPAZ site had the
highest geometric mean for total hydrocarbons (11.45 ppbv). The highest total halogenated
hydrocarbon geometric mean was at APMI (11.18 ppbv). The LDTN site aso has the highest
total carbonyl geometric mean (37.96 ppbv).
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3.14 Prevalence

In previous UATMPs, prevalence referred to the frequency with which an air pollutant
was found at levels detectable by the corresponding sampling and analytical method. For the
2003 UATMP, prevaence refers only to compounds which are identified by EPA as cancer or
noncancer. Cancer compounds, when inhaled for chronic periods of time, contribute to the
formation of cancer; noncancer compounds contribute to other illnesses, such as asthma. Itis

possible for a compound to be both cancer and noncancer.

UATMP concentrations are normalized based on the toxicity of the compound. Thus,
multiple compounds can be compared based on toxicity. Unit Risk Exposure (URE) factors are
used for the cancer normalization. Reference concentrations (RfC) are used for noncancer
normalizations. However, less than half of all the measured UATMP compounds have either a
URE or RfC factor. Because of this, some compounds which have high measured concentrations
(e.g., acetylene) will not be considered prevalent. Of the 261 total UATMP compounds, |ess
than 100 compounds have either a URE for cancer or RfC for noncancer (Table 3-5). Only the
VOC and carbonyl compounds (which are measured at 48 of the 53 total sites) will be used to

determine nationwide prevalence.

Another change for the 2003 UATMP is that each site will have aranking of compounds
by toxicity. Inter- and intra-site comparisons of the toxic compounds can now be performed
because of the normalization, and can provide useful insight in and among the urban and rural

areas.,

Because the UATMP does not characterize every component of air pollution, many
compounds known to be prevalent in urban air (e.g., 0zone and nitrous oxides) are not
considered in thisreport. Readers should be careful not to confuse the most prevalent
compounds program-wide identified by the 2003 UATMP with the most prevalent compoundsin

urban air pollution.



A compound was considered prevalent if its average cancer and/or noncancer toxicity
across the network of sites contributed to the top 95% of the total toxicity weighting for the
network. Of the 15 VOC and carbonyl compounds with URE factors, the top seven contributed
to 95% of the total cancer toxicity weight. Of the 32 VOC and carbonyl compounds with RfC
factors, the top nine pollutants contributed to 95% of the total noncancer toxicity weight. Tables
3-5a-b summarize the toxicity analysis. Cancer risk out of amillion peopleis also described in
Table 3-5a, while the number of adverse health effect concentrations that were higher than its
noncancer RfC islisted in Table 3-5b. Specific discussion of the cancer and noncancer risks are
in theindividual state sections.

For the 2003 UATMP, the program-wide prevalent compounds are:

. HYDROCARBONS
- 1,3-Butadiene
- Benzene
- Xylene Compounds (o-, m+, p-)

. HALOGENATED HYDROCARBONS

- Bromomethane

- Carbon Tetrachloride
- p-Dichlorobenzene
- Tetrachloroethylene

. POLAR COMPOUNDS

- Acetonitrile
- Acrylonitrile

. CARBONYL COMPOUNDS

- Acetaldehyde
- Formal dehyde

“Xylene Compounds (o-, m+, p-)” are also referred to as“ Total Xylenes” or “ Xylenes
(total)” throughout this report. Of the prevalent compounds, five have both cancer and

noncancer weightings: 1,3-butadiene; acetaldehyde; acrylonitrile; benzene; and
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tetrachloroethylene. The other cancer compounds are carbon tetrachloride and p-
dichlorobenzene; acetonitrile, formaldehyde, bromomethane, and xylenes (total) are the

remaining noncancer compounds.

Readers interested in closer examination of datatrends for the less program-wide
prevalent compounds should refer to the summary tables in Appendices F through I, and the raw
monitoring datain Appendices Jthrough M. However, the reader should note the limitations

posed by data sets with many nondetect observations.

3.1.5 Pearson Correlations
This report uses Pearson correlation coefficients to measure the degree of correlation
between two variables. By definition, Pearson correlation coefficients aways lie between -1 and

+1. Three qualification statements may be made:

. A correlation coefficient of -1 indicates a perfectly “negative” relationship, indicating
that increases in the magnitude of one variable are associated with proportionate
decreases in the magnitude of the other variable, and vice versa;

. A correlation coefficient of +1 indicates a perfectly “positive” relationship, indicating
that the magnitudes of two variables both increase and both decrease proportionately.

. Data that are completely uncorrelated have Pearson correlation coefficients of zero.

Therefore, the sign (positive or negative) and magnitude of the Pearson correlation coefficient
indicate the direction and strength, respectively, of data correlations. Generally, correlations
greater than 0.75 or less than -0.75 are classified as very strong; correlation between 0.50 and
0.75 and -0.50 and -0.75 are classified as strong; and correlations between 0.25 and 0.50 and
-0.25 and -0.50 are classified as moderately strong. Correlations between -0.25 and 0.25 are
classified as weak.
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When calculating correlations among the UATMP data, several measures were taken to

identify spurious correlations and to avoid introducing bias to the correlations:

. The statistical significance of the Pearson correlation coefficients was evaluated using a
standard t-test—a test commonly used for this purpose (Harnett, 1982). In this report,
Pearson correlation coefficients were tested for statistical significance using the 5 percent
level of significance. Whenever possible, a 95 percent confidence interval was calculated
around the estimated correlation coefficient. If zero did not fall within the interval, the
coefficient was considered statistically significantly different from zero.

. Data correlations were cal culated only for the most program-wide prevalent compounds
listed in thisreport. Because the UATMP monitoring data are least precise for
compounds having many nondetect observations (see Section 23), eliminating the less
program-wide prevalent compounds improves the correlation analysis.

. Correlations were calculated from the processed UATMP monitoring database in which
each compound has just one numerical concentration for each successful sampling date.

3.2 UATMP Compound Groups

The seventy-two UATMP compounds listed in section 2 are grouped into four compound
groups. hydrocarbons; halogenated hydrocarbons; polar compounds; and carbonyls. Each
member of the compound groups shares similar chemical makeup, as well as exhibits similar

tendencies.

3.2.1 Hydrocarbons

Hydrocarbons are organic compounds that contain only carbon and hydrogen.
Hydrocarbons are derived mostly from crude petroleum sources and are classified according to
the arrangement of the atoms, as aicyclic, aliphatic, and aromatic. Hydrocarbons are of prime
economic importance because they encompass the constituents of the major fossil fuels,
petroleum and natural gas, as well as plastics, waxes, and oils. In urban air pollution, these
components--along with oxides of nitrogen (NO,) and sunlight--contribute to the formation of

tropospheric ozone.



As stated above, hydrocarbons in the atmosphere originate from natural sources and from
various anthropogenic sources, such as combustion of fuel and biomass, petroleum refining,
petrochemical manufacturing, solvent use, and gas and oil production and use. Studies have
shown that emissions from different anthropogenic sources vary significantly from location to
location. For example, on anationwide basis, EPA estimates that 50 percent of anthropogenic
nonmethane volatile organic compound releases in 1996 came from industrial processes,

42 percent from transportation, 6 percent from fuel combustion, and the rest from other sources
(USEPA, 1997). In urban areas, however, the estimated contributions of different source
categories differ from these national averages. For instance, a 1987 study in the Los Angeles
area estimated that 49 percent of nonmethane hydrocarbon emissions come from vehicle exhaust,
11 percent from liquid gasoline, 10 percent from gasoline vapor, and 30 percent from sources
other than motor vehicles (Fujitaet a., 1994). These figures suggest that motor vehicles may

play agreater role in hydrocarbon emissions in urban areas than national statistics indicate.

3.2.2 Halogenated Hydrocarbons

Hal ogenated hydrocarbons are organic compounds that contain carbon, hydrogen, and
halogens - the chemical group that includes chlorine, bromine, and fluorine. Most hal ogenated
hydrocarbons are used for industrial purposes and as solvents, though some are produced
naturally (Godish, 1997). Once emitted to the air, many volatile halogenated hydrocarbons resist
photochemical breakdown and therefore persist in the atmosphere for relatively long periods of
time (Godish, 1997; Ramamoorthy and Ramamoorthy, 1997). These compounds can cause
chronic health effects as well as contribute to the formation of tropospheric ozone. Similar to
hydrocarbons, only the hal ogenated hydrocarbons with lower molecular weights are volatile, and
the sampling and analytical methods used in the 2003 UATMP measure a subset of 37 of these

volatile compounds.

3.2.3 Polar Compounds
Polar compounds (i.e., oxygenated compounds such as methyl tert-butyl ether, methyl
ethyl ketone, etc.) were added to the UATMP analyte list that already included the volatile
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hal ogenated hydrocarbons and selected hydrocarbons because of the nationwide use of these
types of compounds as gasoline additives and their toxicity. Because of the presence of
compounds characteristic of motor vehicle emissions, any compounds used as gasoline additives
would be expected to be correspondingly prevalent. Other polar compounds such as acetonitrile
were added to the analyte list because the compounds were observed at high concentrations at

one or more monitoring sites.

3.24 Carbonyl Compounds

Carbonyl compounds are organic compounds characterized by their composition of
carbon, hydrogen, and oxygen, and by the presence of at |east one carbon-oxygen double bond.
Several different factors are known to affect ambient air concentrations of carbonyl compounds,

most notably:

. Combustion sources, motor vehicles, and various industrial processes that emit carbonyl
compounds directly to the atmosphere;

. Photochemical reactions that form carbonyl compounds in the air, typically from airborne
hydrocarbons; and

. Photochemical reactions that consume carbonyl compounds from the air, generaly by
photolysis or by reaction with hydroxyl radicals (Seinfeld, 1986).

3.3 Correlationswith Selected Meteorological Parameters

Ambient air concentration tendencies often correlate favorably with ambient
meteorological observations. The following three sections summarize how each of the prevalent
compound concentrations correlated with eight meteorological parameters. maximum daily
temperature; average daily temperature; average daily dew point temperature; average daily wet
bulb temperature; average daily relative humidity; average daily sealevel pressure; and average
wind information. Additionally, for the monitorsidentified asaNATTS site (Table 2-2),
composite back tragjectory maps were prepared to identify where air flow originated 24 hours

prior to being sampled.
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3.3.1 Maximum and Average Temperature

Temperature is often a component of high ambient air concentrations for some
compounds, such as ozone. The temperature will help speed up the kinetics as compounds react
with each other. According to Table 3-6, the program-wide prevalent compounds had mostly
weak correlations with maximum temperature and average temperature. Bromomethane had the
strongest correlation with maximum temperature (-0.29), as well as the strongest correlation with
average temperature (-0.27). It should be noted that, although the correlations are low, they are
negative, which indicates that an increase in temperature is associated with a proportionate

decrease in bromomethane concentration.

The poor correlation across the majority of the sitesis not surprising due to the complex
and diverse local meteorology associated with the monitoring locations. In the previous
UATMP report, 56 sites are spread across sixteen states and one U.S. territory. For thisreport,
53 sites are spread across seventeen states and one U.S. territory. Asdiscussed in Sections 4

through 22, the temperature parameters correlate much better at certain individual sites.

3.3.2 Moisture Parameters

Three moisture parameters were used in this study for correlation with the prevalent
compounds. The dew point temperature is the temperature to which moist air must be cooled to
reach saturation with respect to water. The wet-bulb temperature is the temperature to which
moist air must be cooled by evaporating water into it at constant pressure until saturation is
reached. Therelative humidity isthe ratio of the mixing ratio to its saturation value at the same
temperature and pressure (Rogers and Y au, 1989). All three of these parameters provide an

indication of how much moisture is presently in the air.

As can be seen in Table 3-6, the three moisture parameters had mostly wesak correlations
with the prevalent compounds. The strongest correlation was the relative humidity and the 1,3-
butadiene concentration (-0.32), again a negative correlation. The sites used for sampling in this

program year were located in different climatic zones ranging from a desert climate (Arizona) to
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avery moist climate (Puerto Rico). Bromomethane and 1,3-butadiene concentrations had the
strongest negative correlation with wet bulb and dew point temperatures (-0.26 with wet bulb
temperature and -0.27 with dew point temperature, respectively). Asdiscussed in Sections 4

through 21, the moisture parameters correlate much better at certain individual sites.

3.3.3 Wind and Pressure Information

Surface wind observations include two primary components: wind speed and wind
direction. Wind speed, by itself, isascalar value and is usually measured in nautical miles or
knots. Wind direction describes where the wind is coming from, and is measured in degrees
where 0° is from the north, 90° is from the east, 180° is from the south, and 270° is from the
west. Together, the wind speed and wind direction are described as a vector, and the hourly

values can now be averaged.

The u-component of the wind speed is the vector value traveling toward the x-axisin a

Cartesian grid coordinate system. The u-component is calculated as follows:

u-component = -1* (wind speed) * sin(wind direction, degrees)

Similarly, the v-component of the wind speed is the vector value traveling toward the y-axisin a

Cartesian grid coordinate system. The v-component is calculated as follows:

v-component = -1* (wind speed) * cos(wind direction, degrees)

Using the u- and v- components of the wind speed allows averaging and correlation analyses

with the measured concentrations.

As shown in Table 3-6, the u- and v- components of the wind speed have very weak
correlations with the prevalent compounds across all sites, which is consistent with the

temperature and moisture parameter observations. Geographical features such as mountains or
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valleys influence wind speed and wind direction. The sites used for sampling in the 2003
program year were located in different geographic zones ranging from a mountainous region
(Colorado) to aplains region (Nebraska). Additionally, sites located downwind may correlate
better with the measured concentrations than sites upwind. Bromomethane concentrations had
the strongest correlation with the u-component of the wind speed (0.15, a positive correlation),
while 1,3-butadiene had the strongest correlation with the v-component of the wind speed (-0.15,
anegative correlation). Asdiscussed in Sections 4 through 22, the u- and v- components

correlate much better at certain individual sites.

Wind is created through changesin pressure. The magnitude of the pressure difference
(or pressure gradient) over an areais directly proportional to the magnitude of the wind speed.
The direction of the wind flow is governed by the direction of the pressure gradient. Sealevel
pressure isthe local station pressure corrected for elevation, in effect bringing all geographic

locations down to sea-level, thus making different topographical areas comparable.

Overall, sealevel pressure correlated weakly with ambient concentration. The strongest
positive correlation occurred with bromomethane (0.16), while the strongest negative correlation

occurred with chloromethane and acrylonitrile (-0.28).

34  Thelmpact of Motor Vehicle Emissionson Spatial Variations

Motor vehicles contribute significantly to air pollution in urban environments. Pollutants
found in motor vehicle exhaust generally result from incomplete combustion of vehicle fuels.
Although modern vehicles and, more recently, vehicle fuels have been engineered to minimize
air emissions, all motor vehicles with internal combustion engines emit awide range of chemical
pollutants. The magnitude of these emissions in urban areas primarily depends on the volume of
traffic, while the chemical profile of these emissions depends more on vehicle design and fuel
content. Thisreport uses four parameters to evaluate the impact of motor vehicle emissions on

ambient air quality:
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. Estimated motor vehicle ownership data;
. Motor vehicle emissions profiles,
. Estimated daily traffic estimates; and

. Reformulated gasoline (RFG) analysis.

3.4.1 Motor Vehicle Ownership Data

As an indicator of motor vehicle emissions near the UATMP monitoring locations,
Table 3-7 presents estimates of the number of cars owned by residents in the county which the
monitor islocated. Car registration data are available at the state-level (EIA, 2003). Where
possible, actual county-level registration was obtained from the state or local agency. If data
were not available, then the county proportion of the state population was applied to the state
registration count. For each UATMP county, a car registration to population ratio was
developed. Each ratio was then applied to the 10-mile populations surrounding the monitors
(from Table 2-3). These estimated values are discussed in the individual State sections.

For purposes of comparison, both motor vehicle ownership data and the arithmetic mean
of total program-wide prevalent hydrocarbons are presented in Table 3-7. The datain the table
indicate a positive linear correlation between motor vehicle ownership and ambient air
concentrations of hydrocarbons. However, readers should keep in mind other factors that might
impact the reliability of motor vehicle ownership data as an indicator of ambient air monitoring

data results:

. Estimates of higher car ownership surrounding a monitor do not necessarily imply
increased motor vehicle use in the immediate vicinity of a monitoring location.
Conversely, sparsely populated regions often contain heavily traveled roadways.

. Emissions sources in the area other than motor vehicles may significantly affect levels of
hydrocarbons in the ambient air.

3-13



3.4.2 Motor Vehicle Emissions Profiles

The magnitude of emissions from motor vehicles generally depends on the volume of
traffic in urban areas, but the composition of these emissions depends more on vehicle design.
Because the distribution of vehicle designs (i.e., the relative number of motor vehicles of
different styles) is probably quite similar from one urban areato the next, the composition of air
pollution resulting from motor vehicle emissionsis not expected to exhibit significant spatial
variations. In support of this hypothesis, previous air monitoring studies have observed
relatively constant composition of ambient air samples collected aong heavily traveled urban
roadways (Conner et a., 1995). Roadside studies have found particularly consistent proportions
of four hydrocarbons (benzene, toluene, ethylbenzene, and the xylene isomers - the“BTEX”

compounds) both in motor vehicle exhaust and in ambient air near roadways.

To examine the impact of motor vehicle emissions on air quality at the 2003 UATMP
monitoring sites, Figure 3-1 compares concentration ratios for the BTEX compounds measured
during the 2003 UATMP to the ratios reported in aroadside study (Conner et al., 1995). This
comparison provides a qualitative depiction of how greatly motor vehicle emissions affect air
quality at the UATMP monitoring locations. the more similar the concentration ratios at a
particular monitoring location are to those of the roadside study, the more likely that motor

vehicle emissions impact ambient levels of hydrocarbons at that |ocation.

As Figure 3-1 shows, the concentration ratios for BTEX compounds measured at nearly
every UATMP monitoring station bear some resemblance to the ratios reported in the roadside
study. The BTEX ratios at the ELNJ and PGM S monitoring site appear to be the most similar to
the roadside study profile. For al monitoring locations the toluene:ethylbenzene ratio is clearly
the largest value of the four ratios, with the exceptions of BUND, DITN, GRMS, and QVAZ; the
benzene:ethylbenzene ratio is clearly the smallest value of the ratios, with the exceptions of
BUND, HOMI, ITCMI, and LONE. These observations suggest, though certainly do not prove,
that emissions from motor vehicles significantly affect levels of hydrocarbonsin urban ambient

ar.
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3.4.3 Estimated Traffic Data

When a site is being characterized, a parameter often recorded is the number of vehicles
which daily pass the monitor. For forty-eight of the 53 UATMP monitors, traffic data were
available; for the unknown traffic data count, local agencies were contacted to provide an
estimation. Table 3-7 contains the estimated daily traffic values, as well as county-level on-road

and non-road HAP (hazardous air pollutant) emissions.

The highest traffic volume occurs at the SPIL site, with over 215,000 vehicles passing by
this monitor. However, the average hydrocarbon (total) value was only 4.38 ppbv, which is
ranked 20™ among sites that measured hydrocarbons. The highest average hydrocarbon values
were at SPAZ, PSAZ, and DECO, yet the traffic count is ranked 12", 49", and 13", respectively.
Specific characterizations for these sites appear in the separate state sections. Estimated on-road
county emissions were highest in Cook County, IL, which isthe location of two UATMP sites
(NBIL and SPIL). The hydrocarbon averagesin Cook County, IL were similar to one another
(4.38 ppbv for SPIL and 3.13 ppbv for NBIL). Estimated non-road county emissions were aso
highest in Cook County, IL. Non-road emission sources include, but are not limited to, activities
from airplanes, construction vehicles, and lawn and garden equipment. There does not appear to

be any direct correlation between traffic counts and average hydrocarbon concentrations.

3.4.4 Reformulated Gasoline (RFG) Analysis

For some areas of the country that exceed the national air quality standard for ozone, the
Clean Air Act (CAA) requires that gasoline that had been “reformulated” to achieve reductions
in ozone-forming compounds and toxic air pollutants be made commercialy available. For
gasoline to be considered reformulated, it must have an oxygen content of at least 2.0 percent by
weight, a benzene content no greater than 1.0 percent by volume, and no heavy metals (US EPA,
1994). Typical additives are methyl tert-butyl ether (MTBE), ethanol, tert-amyl methyl ether
(TAME), and ethyl tert-butyl ether (ETBE). MTBE, TAME, and ETBE are compounds sampled
for the UATMP. The use of RFG has been implemented in two phases. Phase | began in January
1, 1995, and Phase |1 began in 2000. Emissions of VOC and air toxics from vehicles using
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Phase | RFG are projected to be 15 percent less than those that would occur from the use of
conventional gasoline. For vehicles using Phase Il RFG, VOC and air toxics are reduced by an
additional 20 to 25 percent (US EPA, 1999¢).

Table 3-8 summarizes RFG programs pertaining to the UATMP sites. In reviewing the

VOC datafor these sites, the following questions were analyzed:

. Have VOC concentrations decreased during the RFG season?

. Have the BTEX compound concentrations decreased during the RFG season? (Recall:
BTEX refers to benzene, toluene, ethylbenzene, and xylene)

. Isthere atrend in the RFG additive concentrations?

The VOCs sampled for this study were broken into four groups. 1) mobile source BTEX
compounds; 2) mobile source non-BTEX HAP compounds; 3) stationary source HAP
compounds; and 4) non-HAP VOC compounds. The sum of these four groups equals the total
VOC concentration. According to the national emissions inventory (NEI) for mobile sources
(US EPA 2003a), the following VOC HAPs may be emitted from mobile source (onroad and

nonroad):

1,3-Butudiene;

. 2,2,4-Trimethyl pentane;
. tert-Amyl Methyl Ether;
. Benzene;

. Ethylbenzene;

. Methyl tert-Butyl Ether;
. Styrene;

. Toluene; and
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. Xylenes (total)

If aVVOC sample contained any of the above HAPs, then it was divided into the BTEX
group or non-BTEX group. The VOC HAPs not listed above, such as vinyl chloride, were
grouped as stationary source HAPs. Finally, any VOC not aHAP (e.g., acetylene) was grouped
together. It isimportant to note that a mobile source HAP may also be emitted from a stationary

source.

If asitewasin an MSA which participated in a RFG program and if VOCs were
sampled, then the results are discussed in the individual state sections. HACT, BOMA, and
SLMO wereadl in RFG areas, but did not measure VOCs.

3.5 Variability Analysis

Two types of variability were analyzed for thisreport. The first type examines the
coefficient of variation analysis for each of the nationwide prevalent compounds across the
UATMP sites. Figures 3-2 to 3-12 are graphical displays of site standard deviation versus
average concentration. Most of the prevalent compounds are either in a cluster (such as carbon
tetrachloride), exhibit a positive linear correlation (such as p-dichlorobenzene), or are spread
randomly (such as xylene). The coefficient of variation provides arelative measure of
variability by expressing variations to the magnitude of the arithmetic mean. Thisanalysisis
better suited for comparing variability across data distributions for different sites and

compounds.

Seasonal variability was the second type of variability analyzed in thisreport. The
UATMP concentration data were divided into the four seasons: spring (March, April, May);
summer (June, July, August); autumn (September, October, November); and winter (December,
January, and February). Figures 3-13to 3-23 provide a graphic display of the average

concentrations by season for the prevalent compounds.
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Higher concentrations of the prevalent compounds tended to be sampled in winter,
although high concentrations were also sampled in other seasons. Spring is the season where the
lowest concentrations were measured. Some compound-specific trends were also noted, such as
high concentration of: 1) 1,3-butadiene, xylene, and benzene were sampled in winter;

2) formaldehyde in summer; and 3) acetaldehyde and tetrachl oroethylene in autumn. However, a
quick review of the profiles reveals most compounds experienced noticeable “ spikes’ across all
sites, while few exhibited arelatively uniform profile (carbon tetrachloride, for example). This

observation validates the variabilities for each of the sites.

3.6 UATMP NATTS Sites

Additional analyses were provided on the EPA-designated National Air Toxics Trends
System (NATTYS) sites (NATTS sites are designated in bold in Table 2-2). The monitors will be
used to evaluate air quality, similar to the National Ambient Air Quality Standard (NAAQYS)
monitors that measure criteria pollutants. The three additional analyses are: 1) composite back

trgectory analysis; 2) federal/state regulation analysis; and 3) emission tracer analysis.

3.6.1 Back Trajectory Analysis

A back trajectory analysis traces the origin of an air parcel in relation to the location
whereit is currently being examined. The method of constructing a back trajectory uses the
Lagrangian frame of reference. In simplest terms, an air parcel can be traced back one hour to a
new point of reference based on the current measured wind speed and direction. At this new
point of reference that is now one hour prior to the current observation, the wind speed and
direction are used again to determine where the air was one hour before. Each time segment is
referred to asa“time step.” Typical back trajectories go 24- to 48-hours prior using surface and
upper air meteorological observations, which iswhat was used for this report. Back trgjectory
calculations are also governed by other meteorological parameters, such as pressure and

temperature.
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Gridded meteorological data and the model used for back trgjectory analyses were
prepared and developed by the National Oceanic and Atmospheric Administration (NOAA).
The model used isthe Hybrid Single-Particle Lagrangian Integrated Trajectory (HY SPLIT).
More information on the model can be found at http://www.arl.noaa.gov/ready/hysplit4.html.

The meteorological data represented the 2003 sampling year. Back trgjectories were computed
24 hours prior to the sampling day, and composite back trajectory maps were constructed for
sampling days using GIS software. The value of the composite back trgjectory mapsisthe
determination of an airshed domain for air originating 24-hours prior to a sampling day.
Agencies can use the airshed domain to evaluate regions where long-range transport may affect
their monitoring site. The individual state sections (which include aNATTS site) discuss these

resultsin full detail.

3.6.2 Federal Regulation Analysis

As stated earlier, urban air toxics are emitted from a variety of stationary industrial and
commercia processes and mobile sources. Many of these emission sourcesin the areas
surrounding the monitoring stations are already subject to emission limitations. Consequently,
the ambient concentrations of UATMP compounds recorded at the monitoring stations reflect, to
some degree, the emission limitations achieved by facilities and mobile sources in response to
existing air regulations. As additional regulations are implemented, the concentrations of urban
air toxics compounds in the ambient air surrounding the monitoring stations should decrease as

facilities and mobile sources achieve compliance with the new regulations.

3.6.2.1 Regulationsfor Stationary Sources

The national regulations that have the potential to reduce emissions of UATMP
pollutants from stationary sources are grouped into two categories. standards for VOC
developed under section 183(e) of the Clean Air Act (CAA) (Federal Ozone Measures, Control
of Emissions From Certain Sources), and standards for air toxics developed under section 112(d)
of the CAA (Hazardous Air Pollutants, Emission Standards).

3-19



Asrequired by section 183 of the CAA, EPA conducted a study of VOC emissions from
consumer and commercial products and devel oped categories of products that account for at least
80 percent of the total VOC emissions (on a reactivity-adjusted basis) in areas that violate the
national ambient air quality standards (NAAQS) for ground-level ozone. The EPA divided the
list into four groups for developing regulations based on the best available controls (as defined
by the CAA). In March 1995, EPA included architectural coatings, automobile refinishing,
consumer products, and commercial products among the highest priority consumer and
commercia product categories listed for regulation. Table 3-9 provides a brief summary of the
national VOC regulations. However, since the VOC rules affect products and coatings
manufactured after 1999, these rules are not expected to achieve future reductions of UATMP

pollutants.

Asrequired by section 112 of the CAA, EPA published alist of industrial source
categories that emit one or more of the 188 air toxics (listed in the section 112(b) of the CAA).
(Theinitial list was published on July 16, 1992 and has undergone several revisions since that
date.). The EPA has developed (or isin the process of developing) standards for all major
sources (those that emit 10 tons/year or more of alisted pollutant or 25 tons/year or more of a
combination of listed pollutants) of air toxics and some area sources that are of particular
concern. Currently, the EPA has promulgated 92 national emission standards for hazardous air
pollutants (NESHAP) and proposed 1 NESHAP to regulate air toxic emissions from the listed
source categories. Table 3-10 provides an overview of the NESHAP that were identified during
thisanalysis. Pleaserefer to Section 3.6.2.3 for further details.

3.6.2.2 Mobile Sour ces

For mobile sources, there are two applicable programs that have the potential to reduce
ambient concentrations of UATMP pollutants: National Low Emissions Vehicles (NLEV) and
Phase || Reformulated Gasoline (RFG), which was discussed in Section 3.4.4 of this report.
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The NLEV program is a voluntary nationwide program designed to reduce nonmethane
organic compound (NMOC) emissions and NO, emissions from new cars. The NLEV program
is also expected to reduce emissions of air toxics such as benzene, formaldehyde, acetaldehyde,
and 1,3-butadiene. The program started in the northeastern states that are part of the Ozone
Transport Commission (OTC) in model year 1999 and nationally in 2001. The standards are
enforceable in the same manner that other federal motor vehicle emissions control requirements

are enforceable.

Under the NLEV program, car manufacturers voluntarily agreed to meet tail pipe
standards for cars and light-duty trucks that are more stringent than EPA can mandate prior to
model year 2004. The EPA projects that vehicles produced under the NLEV program will be
approximately 70 percent cleaner than 1998 model year cars. These cleaner vehicles will
achieve reductions of approximately 311 tons of VOC per day in 2007 (based on a program start
date of model year 1999 in the Northeast and model year 2001 nationwide).

3.6.2.3 Regulation Analysis

To assess the potential reduction in ambient concentrations of UATMP compounds
attributable to future regulations, an analysis of the facilities, emissions, and potentially
applicable regulations was conducted for the areas surrounding each of the pilot monitoring
stations. For thisanalysis, alist of stationary facilities that emit UATMP compounds within a
10-mile radius of each monitoring station was obtained from the National Emissions Inventory
for HAPs database. Thelist of facilities from the NEI database was restricted to those facilities
that account for approximately the top 90 percent of the UATMP pollutant emissionsin the 10-

mile areas.

For these facilities, the various air regulations were reviewed to determine if they could
potentially be applicable. The regulations reviewed were limited to those with publication dates
of 1999 or later. This date was selected to coincide with the year of the emissions datain the

NTI database. Regulations with earlier compliance dates would already be in place and no
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future emission reduction would be achieved. For this analysis, Standards of Performance for
New Sources (NSPS) were not included since projections of new source construction are not
available for the target areas. Additionally, since data on traffic patterns around the monitoring
stations are not available, projections of the emission trends associated with the mobile source

regulations were also not included in this analysis.

To determine the applicability of the various regulations to the facilities in the 10-mile
areas, the type of process or operation in use at each facility was obtained from the standard
industrial classification (SIC) codesin the NEI database (EPA, 2003a). Additionally, searches of
facility names were conducted on the World Wide Web to obtain additional information
regarding afacility's activities. For the NESHAP, the preambles that accompany the
promulgated regulations typically identify the SIC codes for the industrial categories and entities
that are potentially subject to the NESHAP. Consequently, the SIC codes were used directly to
assign NESHAP to specific facilities.

To determine the potential emission reductions attributable to the regulations, the average
emission reductions that are expected to be achieved by the regulations were obtained from the
rule preambles. These average emission reductions were applied to the urban air toxic
compounds covered by the particular regulation. For example, if aregulation covered emissions
of toluene and xylene and the rule was projected to achieve an average emission reduction of 60
percent, then the toluene and xylene emissions from facilities potentially subject to that rule were
reduced by 60 percent.

For each of the individual monitoring stations, the major contributors to emissions of
UATMP HAP pollutants and the expected trend in emissions are discussed fully in the individual
state sections. Table 3-11 provides a summary of the pollutants and sources regulated for the
NATTS sites.
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3.6.3 Emission Tracer Analysis

In this analysis, pollution roses for each of the prevalent compounds were created to help
identify the geographical area where the emission sources of these compounds may have
originated. A pollution roseisaplot of the ambient concentration versus the unit vector of the
wind direction; high concentrations are shown in relation to the direction of potential emissions
source. Additionaly, the RfC Noncancer Benchmark value is plotted to reflect the noncancer
exceedance concentrations. Thisanalysis only reviewed NATTS sitesin which a pollutant

exceeded the Noncancer Benchmark. Results are discussed in the individual state sections.

3.7 MetalsAnalysis

Figure 3-24 isa profile of the average metals concentrations that were sampled during the
2003 UATMP. Nine sites opted to sample for metals. BOUT (147.91 ng/m°) had the highest
metal concentrations of all eight sites. BOUT had a significantly higher average metal
concentration than BTUT, nearly three times as much, which isinteresting because these two
sites are close to each other. The Denver sites (DECO and WECO) and the Nashville sites
(LOTN and EATN) had comparable average concentrations.

3.8 TrendsAnalysis

Table 2-1 represents past UATMP participation for sites also participating in thisyear’s
program. For sitesthat participated prior to 2002 and are still participants through the 2003
program year, atrends analysis was conducted. The trends analyzed are annual averages and

seasonal averages at each site for three compounds: 1,3-butadiene, benzene, and formal dehyde.

3.8.1 Trendsin Annual Averages

Figures 3-25a thru 3-25v show a comparison of the yearly average concentrations of 1,3-
butadiene, benzene, and formaldehyde for each of the twenty-two sites. At siteswhere all three
compounds were sampled, formaldehyde consistently had the highest average annual

concentrations while 1,3-butadiene, with few exceptions, consistently had the lowest.

3-23



Of the 19 sites that sampled for carbonyls, SLMO measured the highest average annual
formal dehyde concentrations, with 2001 and 2002 having the highest average concentration.
Formal dehyde concentrations were highest in 2001 for twelve of the eighteen sites (SFSD did
not sample for carbonyls until 2002). For CANJ, the site with the most years of participation,
the highest average annual formal dehyde concentration was sampled in 1997.

Average annual concentrations of 1,3-butadiene were highest at SFSD in 2002 and
PGMSin 2001. These sites had average annual concentrations 4-5 times higher than any of the
other sites. It isimportant to note that samples of this compound were consistently below the
method detection limit (MDL), resulting in low average concentrations for this compound.
CANJ sampled its highest average 1,3-butadiene concentration in 1998,

Average annual concentrations of benzene were highest at SPAZ, DECO, and PSAZ.
Average benzene concentrations were greater than 1.00 ppbv from 2000 to 2002 at DECO, both
2001 and 2002 for SPAZ, and in 2002 at PSAZ. The distribution of the highest average benzene
concentrations for the sites was spread fairly evenly across the years. CANJ sampled its highest

average benzene concentration in 1998.

3.8.2 Trendsin Seasonal Averages

Figures 3-26a thru 3-26v show a comparison of the seasonal average concentrations for
each year of participation for each of the eight sites. Again, average formaldehyde
concentrations were the highest of the three compounds for each site, year, and season, while
1,3-butadiene had the lowest. For 1,3-butadiene and benzene, the seasons with the highest
average concentrations tended to be autumn and winter. For formaldehyde, the seasons with the

highest average concentrations tended to be summer and autumn.
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Figure 3-1. Comparison of Concentration Ratios for BTEX Compounds vs. Roadside Study
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Figure 3-2. Coefficient of Variation Analysis of 1,3-Butadiene Across 30 Sites
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Figure 3-3. Coefficient of Variation Analysis of Acetaldehyde Across 39 Sites

1.8 -

1.6 -

=
I

=
N
L

=
L

©
©
Il

o
(ep]
L

©
i
I

0.2

0.5 1 15 2 25 3

Average Concentration (ppbv)

3.5



TE-€

Standard Deviation (ppbv)

700

Figure 3-4. Coefficient of Variation Analysis of Acetonitrile Across 32 Sites
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Figure 3-5. Coefficient of Variation Analysis of Acrylonitrile Across 15 Sites
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Figure 3-6. Coefficient of Variation Analysis of Benzene Across 36 Sites
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Figure 3-7. Coefficient of Variation Analysis of Bromomethane Across 11 Sites
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Figure 3-8. Coefficient of Variation Analysis of Carbon Tetrachloride Across 35 Sites
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Figure 3-9. Coefficient of Variation Analysis of Formaldehyde Across 39 Sites
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Figure 3-10. Coefficient of Variation Analysis of p-Dichlorobenzene Across 21 Sites
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Figure 3-11. Coefficient of Variation Analysis of Tetrachloroethylene Across 29 Sites

200

180

160 -

140

120

100

80

60 -

40 -

20 - .

o0& ‘ ‘ ‘ ‘ ‘

<*

o

20 40 60 80 100

Average Concentration (ppbv)

120



6E-€

Standard Deviation (ppbv)

Figure 3-12. Coefficient of Variation Analysis of Xylenes (0-,m-,p-) Across 36 Sites

1.8

=
[ep)
L

=
N
I

=
N
L

=
L

©
©
Il

©
(o)
L

©
D
I

0.2

0.5 1 15 2 25

Average Concentration (ppbv)

3.5



ov-€

Average Concentration (ppbv)

Figure 3-13a. Average 1,3-Butadiene Concentration by Season (APMI-LONE)
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Figure 3-13b. Average 1,3-Butadiene Concentration by Season (LOTN-WECO)
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Figure 3-14a. Average Acetaldehyde Concentration by Season (AZFL-GAFL)
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Figure 3-14b. Average Acetaldehyde Concentration by Season (GPMS-WECO)
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Figure 3-15a. Average Acetonitrile Concentration by Season (APMI-KITN)
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Figure 3-15b. Average Acetonitrile Concentration by Season (LOTN-WECO)
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Figure 3-16. Average Acrylonitrile Concentration by Season
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Figure 3-17a. Average Benzene Concentration by Season (APMI-JAMS)
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Figure 3-17b. Average Benzene Concentration by Season (KITN-WECO)
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Figure 3-18. Average Bromomethane Concentration by Season (APMI-TUMS)
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Figure 3-19a. Average Carbon Tetrachloride Concentration by Season (APMI-KITN)
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Figure 3-19b. Average Carbon Tetrachloride Concentration by Season (LDTN-WECO)
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Figure 3-20a. Average Formaldehyde Concentration by Season (AZFL-GAFL)

T T |7 T T T ’_rl_‘ T T T H T T T W T H[
TS OSSN
K &P Q;&“ & S & & & &N $ & S F S &S F
Monitoring Location
O Winter [ Spring W Summer o Autumn




€5-€

Average Concentration (ppbv)

Figure 3-20b. Average Formaldehyde Concentration by Season (GPMS-WECO)
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Figure 3-21a. Average p- Dichlorobenzene Concentration by Season (APMI-KITN)
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Figure 3-21b. Average p-Dichlorobenzene Concentration by Season (LOTN-WECO)

0.4

0.3 -

0.2

0.1

" |

i

1 ]

MCAZ

NBIL NBNJ

PGMS

PSAZ

S4MO

Monitoring Location

SJIPR

SPAZ SPIL WECO

O Winter

E1 Spring

B Summer

g Autumn




9G-€

Average Concentration (ppbv)

Figure 3-22a. Average Tetrachloroethylene Concentration by Season (APMI-JAMS)
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Figure 3-22b. Average Tetrachloroethylene Concentration by Season (KITN-WECO)
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Figure 3-23a. Average Xylenes(o-,m-,p-) Concentration by Season (APMI-ITCMI)

85¢
Average Concentration (ppbv)

]H _.thﬂﬂ 11 (NI i

O S NS o ©
S
KA R & o‘ﬁ

9 < &

Monitoring Location

O Winter [ Spring W Summer o Autumn




65-€

Average Concentration (ppbv)

Figure 3-23b. Average Xylenes (0-,m-,p-) Concentration by Season (JAMS-WECO)
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Figure 3-24. Average Sum of Metal Concentrations
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Figure 3-25a. Comparison of Yearly Averages for the APMI Monitoring Station
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Figure 3-25b. Comparison of Yearly Averages for the AZFL Monitoring Station
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Figure 3-25c. Comparison of Yearly Averages for the BAPR Monitoring Station

3,
2.5+
2,
>
Q -
2 01,3-Butadiene
= B Benzene
-% 1.5 O Formaldehyde
2
()
[&]
c
o
O
17
0.5+
0

01 02 03
Years of Participation



¥9-€

2.5+

Concentration (ppbv)
(=Y
T iy

[y
|

0.5

Figure 3-25d. Comparison of Yearly Averages for the BUND Monitoring Station
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Figure 3-25e. Comparison of Yearly Averages for the CANJ Monitoring Station
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Figure 3-25f. Comparison of Yearly Averages for the CHNJ Monitoring Station
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Figure 3-25g. Comparison of Yearly Averages for the DECO Monitoring Station
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Figure 3-25h. Comparison of Yearly Averages for the DEMI Monitoring Station
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Figure 3-25i. Comparison of Yearly Averages for the ELNJ Monitoring Station
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Figure 3-25j. Comparison of Yearly Averages for the GAFL Monitoring Station
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Figure 3-25k. Comparison of Yearly Averages for the GPMS Monitoring Station
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Figure 3-25I. Comparison of Yearly Averages for the JAMS Monitoring Station
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Figure 3-25m. Comparison of Yearly Averages for the LEFL Monitoring Station
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Figure 3-25n. Comparison of Yearly Averages for the NBNJ Monitoring Station
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Figure 3-250. Comparison of Yearly Averages for the PGMS Monitoring Station
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Figure 3-25p. Comparison of Yearly Averages for the PSAZ Monitoring Station
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Figure 3-25q. Comparison of Yearly Averages for the QVAZ Monitoring Station
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Figure 3-25r. Comparison of Yearly Averages for the SFSD Monitoring Station
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Figure 3-25s. Comparison of Yearly Averages for the SJPR Monitoring Station
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Figure 3-25t. Comparison of Yearly Averages for the SLMO Monitoring Station

01,3-Butadiene
B Benzene
O Formaldehyde

01

02
Years of Participation

03




18-€

Concentration (ppbv)

1.4

1.2+

0.8

0.6

0.4+

0.2+

Figure 3-25u. Comparison of Yearly Averages for the SPAZ Monitoring Station
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Figure 3-25v. Comparison of Yearly Averages for the TUMS Monitoring Station
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Figure 3-26a. Comparison of Seasonal Averages for the APMI Monitoring Station
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Figure 3-26b. Comparison of Seasonal Averages for the AZFL Monitoring Station
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Figure 3-26¢c. Comparison of Seasonal Averages for the BAPR Monitoring Station
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Figure 3-26d. Comparison of Seasonal Averages for the BUND Monitoring Station
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Figure 3-26e. Comparison of Seasonal Averages for the CANJ Monitoring Station
(1994-1998)
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Figure 3-26e. Comparison of Seasonal Averages for the CANJ Monitoring Station
(1999-2003)
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Figure 3-26f. Comparison of Seasonal Averages for the CHNJ Monitoring Station
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Figure 3-26g. Comparison of Seasonal Averages for the DECO Monitoring Station
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Figure 3-26h. Comparison of Seasonal Averages for the DEMI Monitoring Station
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Figure 3-26i. Comparison of Seasonal Averages for the ELNJ Monitoring Station
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Figure 3-26j. Comparison of Seasonal Averages for the GAFL Monitoring Station
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Figure 3-26k. Comparison of Seasonal Averages for the GPMS Monitoring Station

A

1

|

N |

Surmer 01 Autunmn 01

@ 1,3-Butadiene

Winter 02

Spring 02

Surmmer 02 Autunmn 02

Season and Year

W Benzene

Winter 03

Spring 03

Summer 03 Auturm 03

O Formaldehyde




G6-€

Concentration (ppbv)

Figure 3-26l. Comparison of Seasonal Averages for the JAMS Monitoring Station
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Figure 3-26m. Comparison of Seasonal Averages for the LEFL Monitoring Station
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Figure 3-26n. Comparison of Seasonal Averages for the NBNJ Monitoring Station
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Figure 3-260. Comparison of Seasonal Averages for the PGMS Monitoring Station
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Figure 3-26p. Comparison of Seasonal Averages for the PSAZ Monitoring Station
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Figure 3-26q. Comparison of Seasonal Averages for the QVAZ Monitoring Station
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Figure 3-26r. Comparison of Seasonal Averages for the SFSD Monitoring Station
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Figure 3-26s. Comparison of Seasonal Averages for the SJIPR Monitoring Station
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Figure 3-26t. Comparison of Seasonal Averages for the SLMO Monitoring Station
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Figure 3-26u. Comparison of Seasonal Averages for the SPAZ Monitoring Station
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Figure 3-26v. Comparison of Seasonal Averages for the TUMS Monitoring Station
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Table 3-1. Sampling Detect Summaries of the VOC Concentrations

Min. Max. Average 14 3 Standard | Coefficient
# of Value Value Value Mode Median Quartile | Quartile | Deviation of
Chemical* Detects | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) Variation
Hydrocarbons
Acetylene 1160 0.14 18.13 1.56 0.94 1.03 0.64 1.84 1.68 0.93
Benzene 1160 0.04 2.69 0.45 0.24 0.34 0.22 0.54 0.38 1.20
1,3-Butadiene 401 <0.01 0.65 0.13 0.08 0.09 0.05 0.17 0.11 114
Ethylbenzene 943 <0.01 2.87 0.23 0.09 0.15 0.09 0.27 0.28 0.84
n-Octane 339 0.01 2.25 0.14 0.05 0.09 0.05 0.15 0.19 0.71
Propylene 1161 0.03 475 0.86 0.25 0.51 0.30 0.93 1.75 0.49
Styrene 458 0.01 4.26 0.15 0.04 0.08 0.04 0.13 0.35 0.43
Toluene 1161 0.02 20.96 118 0.35 0.69 0.38 133 1.63 0.73
1,2,4-Trimethylbenzene 899 0.01 3.72 0.21 0.09 0.13 0.08 0.23 0.27 0.77
1,3,5-Trimethylbenzene 557 <0.01 2.07 0.10 0.06 0.07 0.04 0.12 0.13 0.74
m-,p-Xylene 1096 0.02 7.82 0.56 0.16 0.32 0.19 0.64 0.72 0.79
o-Xylene 980 0.02 3.22 0.25 0.09 0.16 0.09 0.29 0.29 0.88
Halogenated Hydrocarbons
Bromochloromethane 1 NA
Bromodichloromethane 8 0.02 0.16 0.06 NA 0.04 0.03 0.06 0.04 1.32
Bromoform 1 NA
Bromomethane 55 0.01 11.09 0.32 0.01 0.02 0.02 0.14 1.49 0.21
Carbon Tetrachloride 1040 0.02 0.19 0.09 0.09 0.09 0.07 0.10 0.02 3.50
Chlorobenzene 12 0.01 0.36 0.13 NA 0.04 0.03 0.24 0.13 1.02
Chloroethane 26 0.01 0.89 0.11 0.05 0.07 0.04 0.10 0.17 0.66
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Table 3-1. Sampling Detect Summaries of the VOC Concentrations (Continued)

Min. Max. Average 1= 3 Standard | Coefficient
# of Value Value Value Mode Median Quartile | Quartile | Deviation of
Chemical* Detects | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) Variation
Chloroform 258 0.01 0.56 0.08 0.02 0.05 0.03 0.12 0.09 0.93
Chloromethane 1158 0.02 1.24 0.62 0.59 0.61 054 0.69 0.13 4.95
Chloromethylbenzene NA
Chloroprene 6 0.05 0.13 0.08 0.06 0.07 0.06 0.08 0.03 292
Dibromochloromethane 3 <0.01 0.03 0.02 NA 0.01 0.01 0.02 0.01 2.08
1,2-Dibromoethane NA
m-Dichlorobenzene NA
o-Dichlorobenzene 3 <0.01 0.02 0.01 NA 0.01 0.01 0.01 <0.01 225
p-Dichlorobenzene 180 0.01 0.71 0.09 0.05 0.06 0.03 0.12 0.09 101
1,1-Dichloroethane NA
1,2-Dichloroethane 7 <0.01 0.18 0.05 0.03 0.03 0.02 0.04 0.06 0.82
1,1-Dichloroethene 1 NA
cis-1,2-Dichloroethylene 5 0.04 0.42 0.24 NA 0.30 0.09 0.34 0.15 1.62
trans-1,2-Dichloroethylene 1 NA
1,2-Dichloropropane NA
cis-1,3-Dichloropropene 3 0.05 0.13 0.08 NA 0.06 0.06 0.10 0.03 2.58
trans-1,3-Dichloropropene 4 0.04 0.10 0.06 NA 0.06 0.05 0.07 0.02 2.64
Dichlorodifluoromethane 1161 0.09 2.00 0.61 0.58 0.60 0.55 0.66 0.13 4.82
Dichlorotetrafluoroethane 12 0.01 0.02 0.02 0.02 0.02 0.01 0.02 <0.01 4.23
Hexachloro-1,3-butadiene NA
Methylene Chloride 738 0.02 18.52 0.32 0.07 0.13 0.07 0.22 125 0.26
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Table 3-1. Sampling Detect Summaries of the VOC Concentrations (Continued)

Min. Max. Average 1= 3 Standard | Coefficient
# of Value Value Value Mode Median Quartile | Quartile | Deviation of
Chemical* Detects | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) Variation

1,1,2,2-Tetrachloroethane NA

Tetrachloroethylene 308 <0.01 436.30 5.54 0.04 0.06 0.04 0.15 35.04 0.16
1,2,4-Trichlorobenzene NA

1,1,1-Trichloroethane 405 <0.01 1.18 0.04 0.03 0.03 0.02 0.04 0.07 0.65
1,1,2-Trichloroethane 1 NA

Trichloroethylene 140 <0.01 20.38 0.38 0.04 0.05 0.02 011 221 0.17
Trichlorofluoromethane 1159 0.09 6.08 0.35 0.27 0.29 0.27 0.35 0.29 1.19
Trichlorotrifluoroethane 1081 0.01 1.25 0.10 0.09 0.10 0.08 0.12 0.06 1.73
Vinyl Chloride 3 0.02 0.06 0.05 0.06 0.06 0.04 0.06 0.02 247
Polar Compounds

Acetonitrile 487 <0.01 | 2,913.53 24.57 0.46 2.36 0.81 6.39 173.73 0.14
Acrylonitrile 76 0.05 5.69 0.68 0.09 0.26 0.13 0.72 1.05 0.65
tert-Amyl Methyl Ether 42 0.01 0.34 0.13 0.03 0.11 0.06 0.17 0.08 1.56
Ethyl Acrylate NA

Ethyl tert-Butyl Ether NA

Methyl Ethyl Ketone 699 0.12 19.99 1.60 0.63 0.92 0.55 2.05 1.76 0.91
Methyl Isobutyl Ketone 131 0.02 15.06 0.32 0.05 0.13 0.07 0.22 1.32 0.24
Methyl Methacrylate 12 0.02 2.25 0.38 NA 0.17 0.11 0.33 0.58 0.65
Methyl tert-Butyl Ether 394 0.02 10.37 0.89 0.06 0.50 0.23 1.14 1.22 0.73

! = BOL D indicates the compound is prevalent for 2003 Program Y ear.
Italics indicates the chemical is an urban air toxics strategy HAP.
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Table 3-2. Sampling Detect Summaries of the Carbonyl Concentrations

Min. Max. | Average 14 3 Standard
# of Value Value Value Mode Median | Quartile | Quartile | Deviation | Coefficient
Chemical* Detects | (ppbv) | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) of Variation
Carbonyl Compounds
Acetaldehyde 1314 0.04 9.44 1.38 1.87 112 0.72 1.72 1.05 1.32
Acetone 1314 0.01 14.83 1.00 0.05 0.73 0.35 1.20 1.22 0.82
Benzaldehyde 1313 <0.01 1.37 0.06 0.04 0.03 0.02 0.05 0.15 0.41
Butyr/Isobutyraldehyde 1314 0.01 7.48 0.15 NA 0.10 0.07 0.16 0.32 0.48
Crotonaldehyde 1296 <0.01 1.44 0.09 <0.01 0.05 0.02 0.12 0.13 0.72
2,5-Dimethylbenzal dehyde 93 <0.01 0.08 0.01 NA 0.01 <0.01 0.02 0.01 0.91
Formaldehyde 1314 0.08 40.00 2.62 4.38 1.99 1.22 3.07 2.73 0.96
Hexaldehyde 1313 <0.01 4.45 0.05 0.01 0.02 0.02 0.04 0.22 0.25
Isovaleraldehyde 417 <0.01 0.35 0.02 NA 0.01 0.01 0.02 0.02 0.63
Propional dehyde 1236 <0.01 1.72 0.10 0.25 0.08 0.04 0.13 0.11 0.88
Tolualdehydes 1312 <0.01 1.04 0.04 0.01 0.02 0.02 0.04 0.06 0.63
Valeradehyde 1305 <0.01 1.49 0.04 <0.01 0.02 0.01 0.03 0.09 0.38

! = BOL D indicates the compound is prevalent for 2003 Program Y ear.

Italics indicates the chemical is an urban air toxics strategy HAP.




Table 3-3. Range of Detectable Values by Site

Number of Valid
Range of Sampling Days Number of
Detectable Values Number | Concentrations
UATMP Site (ppbv) Carbonyl VOC of Detects > 5ppbv

APMI 0.01-303.44 N/A 18 348 8
AZFL 0.002-4.43 59 N/A 604 0
BAPR 0.002-24.13 16 15 415 6
BGFL 0.0007-0.71 29 N/A 280 0
BOUT 0.004-18.14 29 28 691 7
BTMO 0.0008-8.61 54 N/A 558 12
BTUT 0.009-8.72 21 21 555 3
BUND 0.006-5.29 2 30 350 1
CANC 0.003-3.07 8 N/A 82 0
CANJ 0.0007-11.09 37 37 1040 4
CHNJ 0.0003-11.87 58 57 1503 9
CUsD 0.001-1,044.38 61 59 1427 9
CWFL 0.00009-15.87 60 N/A 641 1
DBFL 0.002-12.12 30 N/A 297 6
DECO 0.01-33.00 15 19 484 10
DEMI 0.005-74.06 27 24 729 8
DITN 0.02-1.89 1 2 37 0
EATN 0.002-8.78 23 24 687 5
ELNJ 0.003-47.50 51 53 1654 43
FLFL 0.001-2.51 27 N/A 273 0
GAFL 0.001-4.00 57 N/A 594 0
GPMS 0.0007-40.68 30 30 813 9
GRMS 0.003-97.05 22 21 556 15
HACT 0.002-16.54 36 N/A 373 33
HOMI 0.003-436.30 16 24 535 22
ITCMI 0.01-6.78 N/A 32 488 3
JAMS 0.003-57.65 29 28 801 14
KITN 0.002-136.07 26 26 710 8
LDTN 0.03-40 5 4 103 8
LEFL 0.004-3.25 58 N/A 609 0
LONE 0.003-20.40 17 17 404 7
LOTN 0.002-116.85 23 24 643 12
MCAZ 0.003-14.70 N/A 45 901 9
MDFL 0.0005-1.96 27 N/A 261 0
NBIL 0.007-1,934.33 N/A 35 587 5
NBNJ 0.002-15.28 51 51 1496 12
ORFL 0.001-5.10 45 N/A 488 1
PGMS 0.004-13.72 31 281 771 9
PSAZ 0.01-18.43 N/A 59 1259 28
QVAZ 0.01-10.21 N/A 30 423 4
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Table 3-3. Range of Detectable Values by Site (Continued)

Number of Valid
Range of Samp”ng Days Number of
Detectable Values Number [ Concentrations
UATMP Site (ppbv) Carbonyl VOC of Detects > 5ppbv

SAMO 0.0002-30.74 61 61 1695 33
SFSD 0.002-147.13 50 55 1317 15

SIPR 0.003-20.16 16 15 456 0
SLMO 0.003-25.17 55 N/A 567 16
SPAZ 0.02-2,913.53 N/A 60 1248 42
TUMS 0.002-131.95 31 30 787 10
WECO 0.009-114.60 20 20 545 22
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Table 3-4. Geometric Means by Site

Geometric Mean (ppbv)

Halogenated
UATMP Site Carbonyls Hydrocarbons Hydrocarbons Polar
APMI NA 11.18 441 0.82
AZFL 451 NA NA NA
BAPR 3.78 451 4.43 2.49
BGFL 0.74 NA NA NA
BOUT 4.49 1.76 492 2.87
BTMO 491 NA NA NA
BTUT 5.72 1.87 5.94 1.20
BUND 1.81 1.66 0.97 0.90
CANC 3.52 NA NA NA
CANJ 0.94 2.06 4.46 1.73
CHNJ 4,50 1.75 2.03 1.05
CuUsD 4.39 1.76 2.56 2.87
CWFL 441 NA NA NA
DBFL 2.74 NA NA NA
DECO 10.38 2.30 9.01 1.85
DEMI 6.19 2.54 5.12 0.87
DITN 2.00 2.28 3.90 1.09
EATN 5.05 1.75 457 1.54
ELNJ 6.06 2.18 7.39 3.36
FLFL 2.68 NA NA NA
GAFL 3.76 NA NA NA
GPMS 2.81 1.88 3.46 3.90
GRMS 4.29 1.74 2.56 12.61
HACT 15.52 NA NA NA
HOMI 2.67 3.80 1.39 39.61
ITCMI NA 1.68 2.10 1.19
JAMS 5.40 1.95 4.95 6.23
KITN 5.76 1.76 3.77 1.28
LDTN 37.96 1.60 2.54 0.93
LEFL 3.63 NA NA NA
LONE 4,32 1.63 2.97 6.54
LOTN 4,72 1.75 4.27 3.50
MCAZ NA 2.09 5.47 3.68
MDFL 1.39 NA NA NA
NBIL NA 211 2.29 1.02
NBNJ 5.21 1.82 3.82 143
ORFL 3.68 NA NA NA
PGMS 3.08 1.87 3.79 2.39
PSAZ NA 2.72 7.75 3.67
QVAZ NA 1.70 1.14 1.77
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Table 3-4. Geometric Means by Site (Continued)

Geometric Mean (ppbv)

Halogenated

UATMP Site Carbonyls Hydrocarbons Hydrocarbons Polar
SAMO 7.09 191 4.35 2.58
SFSD 5.21 1.79 2.52 2.87
SIPR 6.40 2.33 8.28 3.36

SLMO 7.27 NA NA NA
SPAZ NA 2.20 11.45 6.35
SPIL NA 2.29 3.69 0.67
TUMS 3.78 2.01 2.40 6.00
WECO 5.63 1.78 5.91 34.76
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Table 3-5a. Nationwide Cancer Compound Toxicity Ranking (Prevalent Compounds Shaded)

% Cumulative %
Average Cancer Cancer Risk Contribution Contribution
Formula # Concentration | Cancer URE? Weighted (Out of Weighted Weighted
Compound Weight Detects (ng/m®) (U(ug/m3)) Toxicity 1 million) Toxicity Toxicity

Tetrachloroethylene 165.85 308 37.56 5.90 E-06 222 E-04 222 58.84 58.84
Acrylonitrile 53.06 76 1.48 6.80E-05 1.01 E-04 101 26.77 85.61
Benzene 78.11 1160 1.45 7.80 E-06 1.13 E-05 11.3 3.00 88.61
1,3-Butadiene 54.09 401 0.29 3.00 E-05 8.64 E-06 8.64 2.29 90.90
Carbon Tetrachloride | 153.82 1040 0.54 1.50 E-05 8.16 E-06 8.16 2.17 93.07
p-Dichlorobenzene 147.00 180 0.55 1.10 E-05 6.05 E-06 6.05 1.61 94.68
Acetaldehyde 44.05 1314 2.49 2.20 E-06 5.48 E-06 5.48 1.46 96.13
Elthylene Dichloride 98.96 7 0.19 2.60 E-05 4.91 E-06 491 1.30 97.44
Trichloroethylene 131.40 140 2.02 2.00 E-06 4.05 E-06 4.05 1.07 98.51
1,3-Dichloropropene 110.97 4 0.56 4.00 E-06 2.24 E-06 2.24 0.59 99.11
1,1,2- 13341 1 0.11 1.60 E-05 1.75 E-06 1.75 0.46 99.57
Trichloroethane

Vinyl Chloride 62.50 3 0.12 8.80 E-06 1.05 E-06 1.05 0.28 99.85
Methylene Chloride 84.94 738 1.10 4.70 E-07 5.20 E-07 <1 0.14 99.99
Bromoform 253.75 1 0.03 1.10 E-06 2.97 E-08 <1 0.01 100.00
Formaldehyde 30.03 1314 3.22 5.50 E-09 1.77 E-08 <1 <0.01 100.00

Tota Cancer Toxicity 3.77 E-04

! URE = Unit Risk Estimate. The URE is an upper-bound estimate of the excess cancer risk resulting from alifetime of continuous exposure to an agent at a
concentration of 1 ug/m®in air.
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Table 3-5b. Nationwide Noncancer Compound Toxicity Ranking (Prevalent Compounds Shaded) (Continued)

Table 3-5b. Nationwide Noncancer Compound Toxicity Ranking (Prevalent Compounds Shaded)

Cumulative
% %
Average Noncancer Noncancer Contribution Contribution
Formula # Concentration RfC! Weighted Adverse Health Weighted Weighted
Compound Weight | Detects (ug/m®) (mg/m?®) Toxicity Concentrations Toxicity Toxicity
Acetonitrile 45.07 487 45.29 0.06 7.54 E-01 49 27.43 27.43
Acrylonitrile 53.06 76 1.48 0.002 7.42 E-01 15 25.47 52.90
Formaldehyde 30.03 1314 3.22 0.0098 3.29 E-01 47 11.29 64.19
Acetaldehyde 44.05 1314 2.49 0.009 2.77 E-01 21 9.51 73.70
Methyl Bromide 94.94 55 1.23 0.005 2.46 E-01 2 8.45 82.15
1,3-Butadiene 54.09 401 0.29 0.002 144 E-01 0 4.95 87.09
Tetrachloroethylene 165.85 308 37.56 0.27 1.39 E-01 10 4.78 91.87
Xylenes (0-,m,-p-) 318.48 1096 5.87 0.1 5.87 E-02 0 2.02 93.89
Benzene 78.11 1160 145 0.03 4.83 E-02 0 1.66 95.55
Chloroprene 88.50 6 0.28 0.007 3.96 E-02 0 1.36 96.91
1,3-Dichloropropene 110.97 4 0.56 0.02 2.80 E-02 0 0.96 97.87
Methyl Chloride 50.49 1158 1.28 0.09 143 E-02 0 0.49 98.36
Carbon Tetrachloride 153.82 1040 0.54 0.04 1.36 E-02 0 0.47 98.83
Toluene 92.13 1161 4.46 04 1.12 E-02 0 0.38 99.21
Chloroform 120.39 258 0.41 0.098 4.23 E-03 0 0.15 99.36
Trichloroethylene 131.40 140 2.02 0.6 3.37 E-03 0 0.12 99.47
1,1-Dichloroethene 96.95 1 0.66 0.2 3.28 E-03 0 0.11 99.58
Methyl Methacrylate 100.12 12 155 0.7 2.21 E-03 0 0.08 99.66
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Table 3-5b. Nationwide Noncancer Compound Toxicity Ranking (Prevalent Compounds Shaded) (Continued)

Cumulative
% %
Average Noncancer Noncancer Contribution Contribution
Formula # Concentration RfC? Weighted Adverse Health Weighted Weighted
Compound Weight Detects (ng/md) (mg/md) Toxicity Concentrations Toxicity Toxicity
1,2,4- 181.46 5 0.32 0.2 1.60 E-03 0 0.05 99.72
Trichlorobenzene
Vinyl Chloride 62.50 3 0.12 0.1 1.19 E-03 0 0.04 99.76
Methylene Chloride 84.94 738 111 1 1.11 E-03 0 0.04 99.79
Methyl tert-Butyl 88.15 394 321 3 1.07 E-03 0 0.04 99.83
Ether
Ethylbenzene 106.16 943 1.01 1 1.01 E-03 0 0.03 99.87
Methyl Ethyl Ketone 7211 699 471 5 9.43 E-04 0 0.03 99.90
p-Dichlorobenzene 147.00 180 0.55 0.8 6.88 E-04 0 0.02 99.92
Styrene 104.14 458 0.65 1 6.49 E-04 0 0.02 99.94
Chlorobenzene 112.56 12 0.59 1 5.92 E-04 0 0.02 99.96
Methyl Isobutyl 100.16 131 1.30 3 4.33 E-04 0 0.01 99.98
Ketone
1,1,2-Trichloroethane 133.41 1 0.11 04 273 E-04 0 0.01 99.99
Methyl Chloroform 133.42 405 0.23 1 2.32 E-04 0 0.01 100.00
Ethylenedichloride 98.96 7 0.19 2.4 7.87 E-05 0 <0.01 100.00
Ethyl Chloride 64.52 26 0.30 10 2.96 E-05 0 <0.01 100.00
Total Noncancer Toxicity 2.91 E+00

! RfC = Reference Concentration. The RfC is an estimate of a concentration in air to which a human population might be exposed that is likely to be without
appreciable risks of deleterious effects during alifetime (assumed to be 70 years).
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Table 3-6. Summary of Pearson Correlation Coefficientsfor Selected M eteorological Parameter s and Prevalent Compounds

Maximum Average Dew Point Wet Bulb Relative Sealevel | u-component | v-component

Prevalent Compound |Temperature|Temperature|Temperature|Temperature| Humidity Pressure | of wind speed | of wind speed
1,3-Butadiene -0.02 -0.05 -0.27 -0.16 -0.32 0.04 -0.10 -0.15
Acetaldehyde 0.08 0.04 0.03 0.03 -0.02 0.08 -0.06 0.03
Acetonitrile 0.01 0.02 -0.05 -0.02 -0.09 -0.10 0.11 0.04
Acrylonitrile 0.18 0.20 -0.04 0.06 -0.28 -0.28 0.07 0.01
Benzene -0.05 -0.07 -0.19 -0.13 -0.20 0.08 -0.09 -0.03
Bromomethane -0.29 -0.26 -0.22 -0.26 0.01 0.16 0.15 -0.14
Carbon Tetrachloride 0.20 0.20 0.16 0.19 -0.04 -0.10 -0.02 0.03
Formaldehyde 0.10 0.07 0.04 0.05 -0.04 0.01 <0.01 -0.08
Tetrachloroethylene -0.17 -0.19 -0.11 -0.17 0.09 0.05 0.07 0.11
Xylenes (o-,m,p-) 0.13 0.12 -0.02 0.06 -0.20 <0.01 -0.10 -0.06
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Table3-7. Summary of Mobile Information by Site

Estimated No.
of County County-L evel County-L evel
M otor Estimated On-Road Non-Road Hydrocarbon
UATMP Vehicles 2002 County Traffic Emissions Emissions Arithmetic
Site Owned Population Near Site (tpy) (tpy) Mean (ppbv)

APMI 1,734,417 2,045,540 60,000 12,013 2,003 4.80
AZFL 1,139,738 926,716 51,000 4,690 2,176 N/A
BAPR 12,362 22,556 10 96 127 5.42
BGFL 889,710 1,190,390 12,200 5,089 3,871 N/A
BOMA 562,969 689,925 27,287 1,432 2,123 N/A
BOUT 177,652 249,224 11,120 1,163 449 5.24
BTMO 41,871 56,775 4,360 336 62 N/A
BTUT 177,652 249,224 33,310 1,163 449 6.64
BUND 13,203 8,542 1,350 34 59 1.09
CANC 25,854 27,288 100 136 38 N/A
CANJ 393,869 511,957 62,000 2,126 670 5.02
CHNJ 366,433 478,730 12,623 1,740 1,296 2.38
CUsD 8,820 7,467 1,940 48 34 3.50
CWFL 1,139,738 926,716 1,000 4,690 2,176 N/A
DBFL 889,710 1,190,390 201,032 5,089 3,871 N/A
DECO 415,535 560,415 44,200 2,610 1,011 9.66
DEMI 1,734,417 2,045,540 12,791 12,013 2,003 5.90
DITN 39,083 44,231 4,420 284 64 4.89
E7MI 1,734,417 2,045,540 6,999 12,013 2,003 N/A
EATN 590,410 570,785 38,540 4,012 1,078 5.07
ELNJ 407,799 530,763 170,000 1,889 631 9.18
FLFL 1,195,203 1,709,118 1,000 7,605 2,810 N/A
GAFL 763,989 1,053,864 81,460 4,956 2,265 N/A
GPMS 155,303 190,936 17,000 1,080 1,457 4.26
GRMS 15,714 22,915 1,100 154 135 2.86
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Table 3-7. Summary of Mobile Information by Site (Continued)

Estimated No.
of County County-Level County-Level
Motor Estimated On-Road Non-Road Hydrocarbon
UATMP Vehicles 2002 County Traffic Emissions Emissions Arithmetic
Site Owned Population Near Site (tpy) (tpy) Mean (ppbv)

HACT 686,895 867,332 10,000 3,615 1,424 N/A
HOMI 12,454 14,950 7,000 55 291 221
ITCMI 32,552 38,898 100,000 292 615 2.73
JAMS 176,453 249,579 12,500 1,487 258 5.29
KITN 160,005 153,051 300 1084 248 3.96
LDTN 35,698 40,631 13,360 353 185 3.16
LEFL 763,989 1,053,864 1,055 4,956 2,265 N/A
LONE 197,341 257,513 6,200 1,172 353 3.23
LOTN 590,410 570,785 3,000 4,012 1,078 5.46
MCAZ 2,742,367 3,303,876 10,108 10,106 5,584 7.35
MDFL 1,699,557 2,332,599 15,200 8,661 3,879 N/A
NBIL 2,087,197 5,377,507 34,900 21,526 6,715 313
NBNJ 591,406 775,549 63,000 2,658 1,259 4.22
ORFL 750,761 946,484 59,000 5,700 2,475 N/A
PGMS 112,820 133,259 8,600 802 1,167 4.61
PLOR 721,796 677,626 1,000 3,119 1,141 N/A
PNW 721,796 677,626 500 3,119 1,141 N/A
POOK 41,888 47,680 1,496 341 176 N/A
PSAZ 2,742,367 3,303,876 250 10,107 5,584 10.65
QVAZ 165,676 196,275 200 1,010 206 2.51
SAMO 252,556 338,353 22,840 2,024 463 511
SFSD 148,759 152,545 4,320 641 213 2.87
SIPR 238,799 433,412 51,000 1,656 2,183 8.71
SLMO 252,556 338,353 15,016 2,024 463 N/A
SPAZ 2,742,367 3,303,876 50,000 10,107 5,584 13.97

SPIL 2,087,197 5,377,507 214,900 21,526 6,715 4.38
TUMS 65,844 77,220 4,900 540 170 2.90
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Table 3-7. Summary of Mobile Information by Site (Continued)

Estimated No.
of County County-Level County-Level
Motor Estimated On-Road Non-Road Hydrocarbon
UATMP Vehicles 2002 County Traffic Emissions Emissions Arithmetic
Site Owned Population Near Site (tpy) (tpy) Mean (ppbv)
WECO 415,535 374,099 1,500 1,692 420 6.97
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Table3-8. UATMP Sitesin MSAs Using Reformulated Gasoline (RFG)

Fuel Additive
Site MSA Fuel Program Summer® | Winter?
MTBE MTBE
BOMA Boston-L awrence-Worcester, MA RFG Opt-in TAME
TAME
Ethanol
Phil adel phia-Camden-Wilmington, PA- mTBe | MTBE
CANJ NJFMD-DE RFG Mandated TAME TAME
Ethanol
MTBE
. MTBE TAME
CHNJ New Y ork-Newark-Edison, NY-NJ-PA RFG Mandated TAME Ethanol
ETBE
Winter-
DECO Denver-Aurora, CO n/'a Ethanol
oxygenated
MTBE
. MTBE TAME
ELNJ New Y ork-Newark-Edison, NY -NJ-PA RFG Mandated TAME Ethanol
ETBE
MTBE
MTBE TAME
HACT Hartford-West Hartford-East Hartford, CT RFG Mandated TAME Ethanol
ETBE
MCAZ Phoenix-M esa-Scottsdale, AZ Winter- n/a Ethanol
oxygenated
NBIL | Chicago-Naperville-Joliet, IL-IN-WI RFG Mandated MTBE
! Ethanol
MTBE
. MTBE TAME
NBNJ New Y ork-Newark-Edison, NY-NJ-PA RFG Mandated TAME Ethanol
ETBE
PSAZ Phoenix-Mesa-Scottsdale, AZ Winter- n/a Ethanol
oxygenated
QVAZ Phoenix-M esa-Scottsdale, AZ Winter- n/a Ethanol
oxygenated
MTBE
SAMO St. Louis, MO-IL RFG Opt-in g[lhTaliEI Ethanol
TAME
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Table3-8. UATMP Sitesin M SAs Using Reformulated Gasoline (RFG) (Continued)

Fuel Additive
Site MSA Fuel Program Summer! | Winter?
MTBE
SLMO St. Louis, MO-IL RFG Opt-in é{[lga?]s Ethanol
TAME
SPAZ Phoenix-Mesa-Scottsdale, AZ Winter- n/a Ethanol
oxygenated
SPIL | Chicago-Naperville-Juliet, IL-IN-WI RFG Mandated MTBE
ago-Nap ’ Ethanol
Winter-

WECO Denver-Aurora, CO oxygenated n/a Ethanol

! The summer season for RFG isfrom 6/1 to 9/15.

2 The winter season is the non-summer portion of the year. (Thereis no autumn or spring seasonal

variation.) Winter oxygenate seasons vary by state.
% n/a- Indicates that summer oxygenates are not applicable to the fuel program at this site.
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Table3-9. Summary of the National Emission Standardsfor Volatile Organic Compounds

Organic Compound
Emission Standards for
Automobile Refinish
Coatings (40 CFR part
59, subpart B)

refinish coatings and coating components that
are manufactured on or after January 11, 1999
for sale or distribution in the United States,
including the District of Columbia and all
U.S. territories.

VOC content limits
in refinish coatings
and coating
components rather
than VOC emission
limits for process
equipment.

Overall
Affected Per cent
RuleTitle Applicability Equipment Reduction Compliance Date
National Volatile Manufacturers and importers of architectural Therule establishes 20 Coatings that are manufactured after
Organic Compound coatings (e.g., interior and exterior paints, VOC content limits September 13, 1999, and for any
Emission Standards for traffic markings, sign paints, industrial in coatings rather architectural coating registered under the
Architectural Coatings maintenance coatings) that are recommended than VOC emission Federal Insecticide, Fungicide, and
(40 CFR part 59, for field application to stationary structures limits for process Rodenticide Act (7 U.S.C. Section 136, et
subpart D) and their appurtenances. equipment. seq.), the rule appliesto any such coating
manufactured on or after March 13, 2000,
for sale or distribution in the United
States.)
National Volatile The rule applies to manufacturers, importers, The rule establishes 20 Consumer products manufactured or
Organic Compound and distributors of subject consumer products® | VOC content limits imported on or after December 10, 1998
Emission Standards for manufactured or imported on or after in products rather
Consumer Products (40 | December 10, 1998, for sale or distributionin | than VOC emission
CFR part 59, subpart C) the United States, including the District of limits for process
Columbiaand all United States territories. equipment.
National Volatile The provisions of the rule apply to automobile | The rule establishes 33 Refinish coatings and coating

components that are manufactured on or
after January 11, 1999

3Consumer product means any household or institutional product (including paints, coatings, and solvents), or substance, or article (including any container or
packaging) held by any person, the use, consumption, storage, disposal, destruction, or decomposition of which may result in the release of VOC.
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Table 3-10. Summary of Potentially Applicable National Emission Standardsfor Hazardous Air Pollutants

Overall
UATMP Poallutants Covered Per cent Compliance
SIC Description Regulation Citation Regulation Title by Regulation Reduction Date

Motor Vehicles and Passenger Car | 40 CFR part 63, subpart I111 Auto and Light Duty Trucks Methyl ethyl ketone, methyl 60 2007
Bodies (SIC Code 3711) (Surface Coating) NESHAP isobutyl ketone, ethylbenzene,

toluene, and xylene
Plastic Foam Products (SIC Code |40 CFR part 63, subpart Flexible Polyurethane Foam Methylene chloride 100 2004
3086) MMMMM Fabrication Operation NESHAP
Plastic Foam Products (SIC Code |40 CFR part 63, subpart 111 Flexible Polyurethane Foam Methylene Chloride 70 2001
3086) Production NESHAP
Steel works, Blast Furnaces 40 CFR part 63, subpart Integrated Iron and Steel Manganese, lead, and benzene 20 2006
(Including Coke Ovens), and FFFFF NESHAP
Rolling Mills (SIC Code 3312)
Metal Cans (SIC Code 3411) 40 CFR part 63, subpart Metal Can (Surface Coating) Hexane, methyl ethyl ketone, 70 2006

KKKK NESHAP methy! isobutyl ketone, and

xylene
Coating, Engraving, and Allied 40 CFR part 63, subpart SSSS | Metal Coil (Surface Coating) Methyl ethyl ketone, toluene, 53 2005
Services, NEC (SIC Code 3479) NESHAP and xylene
Paints, Varnishes, Lacquers, 40 CFR part 63, subpart Miscellaneous Coating Toluene, xylene, methyl ethyl 64 2006

Enamels, and Allied Products (SIC
Code 2851)

Adhesives and Sealants (SIC Code
2891)

HHHHH

Manufacturing NESHAP

ketone, and methyl isobutyl
ketone
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Table 3-10. Summary of Potentially Applicable National Emission Standardsfor Hazardous Air Pollutants (Continued)

Overall
UATMP Pollutants Covered Per cent Compliance
SIC Description Regulation Citation Regulation Title by Regulation Reduction Date

Electroplating, Plating, Polishing, |40 CFR part 63, subpart Miscellaneous Metal Partsand | Ethylbenzene, methyl ethyl 48 2007
Anodizing, and Coloring (SIC MMMM Products (Surface Coating) ketone, methyl isobuty!
Code 3471) NESHAP ketone, styrene, toluene, and

xylene
Pumps and Pumping Equipment,
NEC (SIC Code 3561)
Railroad Equipment (SIC Code
3743)
Automatic Controls for Regulating
Residential and Commercial
Environments and Appliances
(SIC Code 3822)
Industrial Inorganic Chemicals, 40 CFR part 63, subpart FFFF | Miscellaneous Organic Methylene chloride, toluene, 69 2006
NEC (SIC Code 2819) Chemical Production and and xylene

Processes (MON) NESHAP

Pharmaceutical Preparations (SIC
Code 2834)
Cyclic Organic Crudes and
Intermediates, and Organic Dyes
and Pigments (SIC Code 2865)
Industrial Organic Chemicals,
NEC (SIC Code 2869)
Petroleum Bulk Stations and 40 CFR part 63, subpart Organic Liquids Distribution Benzene, ethylbenzene, 28 2002
Terminals (SIC Code 5171) EEEE (non-Gasoline) NESHAP toluene, vinyl chloride, and

xylene
Commercia Printing, Gravure 40 CFR part 63, subpart JJJJ | Paper and Other Web (Surface | Toluene, methyl ethyl ketone, 80 2005

(SIC Code 2754)

Unsupported Plastics Film and
Sheet (SIC Code 3081)

Coating) NESHAP

xylenes, hexane, methyl
isobutyl ketone,
formaldehyde, methylene
chloride, ethylbenzene
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Table 3-10. Summary of Potentially Applicable National Emission Standardsfor Hazardous Air Pollutants (Continued)

Overall
UATMP Pollutants Covered Per cent Compliance
SIC Description Regulation Citation Regulation Title by Regulation Reduction Date

Plastics Foam Products (SIC Code | 40 CFR part 63, subpart PPPP | Plastic Parts (Surface Coating) | Methyl ethyl ketone, methyl 80 2004
3086) NESHAP isobutyl ketone, toluene, and

xylene
Petroleum Refining (SIC Code 40 CFR part 63, subpart UUU | Petroleum Refineries-Catalytic | Acetaldehyde, benzene, 87 2005
2911) Cracking, Catalytic Reforming, | formaldehyde, hexane,

and Sulfur Plant Units NESHAP | toluene, xylene, manganese,

nickel, antimony, arsenic,

beryllium, cadmium,

chromium, cobalt, and lead
Medicinal Chemical and Botanical | 40 CFR part 63, subpart GGG | Pharmaceutical Production Hexane, Methylene, Chloride, 65 2001
Products (SIC Code 2833) NESHAP and Toluene
Pharmaceutical Preparations (SIC
Code 2834)
Cyclic Organic Crudes, and
Intermediates, and Organic Dyes
and Pigments (SIC Code 2865)
Medicinal Chemicals and 40 CFR part 63, subpart Reciprocating Internal Acetaldehyde and 65 2007
Botanical Products (SIC Code 27727 Combustion Engines NESHAP | formaldehyde

2833)

Petroleum Refining (SIC Code
2911)

Photographic Equipment and
Supplies (SIC Code 3861)

Electric Services (SIC Code 4911)
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Table3-11. Summary of Pollutants and Sour ces Regulated

Ten Mile Point
UATMP Number of Point Number of Point Source UATMP Pallutants Expected
Monitoring Emissions Sour ce Facilities Facilities Subject to Covered in New Reduction
Station (tpy)* Within Ten Miles' Future Regulations Regulations (%)
Methylene Chloride 66
Arizona:

PSA 7 228.2 20 2 Methyl Ethyl Ketone 8

Toluene 0.2
LEFL 144.22 16 1

Formal dehyde 0.8

Methyl Ethyl Ketone 25

! ','\'lgcl"f: 38355 51 2 Methyl Isobutyl K etone 19

Toluene 4

Acetaldehyde 0.3

Benzene 18

M assachusetts:

BOMA 291.00 17 5 Ethylbenzene 10
Formal dehyde 0.01

Toluene 6

Ethylbenzene 41

Michigan:

DEMI 421.35 12 7 Formaldehyde 0.1
Methyl Ethyl Ketone 45
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Table3-11. Summary of Pollutants and Sour ces Regulated (Continued)

Ten Mile Point
UATMP Number of Point Number of Point Source UATMP Pollutants Expected
Monitoring Emissions Sour ce Facilities Facilities Subject to Covered in New Reduction
Station (tpy)* Within Ten Miles' Future Regulations Regulations (%)
Michigan Methyl 1sobutyl Ketone 44
DEMI: Toluene 12
Acetaldehyde 0.6
Benzene 4
Ethylbenzene 11
Formal dehyde 9
Missouri: Lead Compounds 10
S MO 3771.99 38 16
Manganese Compounds 13
Methyl Ethyl Ketone 25
Methyl Isobutyl Ketone 26
Methylene Chloride 59
Toluene 28
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Table3-11. Summary of Pollutants and Sour ces Regulated (Continued)

Ten Mile Point
UATMP Number of Point Number of Point Source UATMP Pollutants Expected
Monitoring Emissions Sour ce Facilities Facilities Subject to Covered in New Reduction
Station (tpy)* Within Ten Miles' Future Regulations Regulations (%)
Acetaldehyde 47
Antimony Compounds 81
Arsenic Compounds 44
Benzene 0.3
Beryllium Compounds 17
Utah: Cadmium Compounds 47
BOUT 464.58 4 4
Cobalt Compounds 87
Formaldehyde 62
Lead Compounds 49
M anganese Compounds 59
Nickel Compounds 78
Toluene 0.05

! Ten mile point UATMP pollutant emissions and facilities that contributed to 90% of the area’ s emissions.




40 Sitesin Arizona

This section focuses on meteorological, concentration, and spatial trends for the four
UATMP sitesin Arizona (MCAZ, PSAZ, QVAZ, and SPAZ). All four of these sites are located
in the Phoenix metropolitan statistical area (MSA). Figures 4-1 through 4-4 are topographical
maps showing the monitoring stationsin their urban locations. Figures 4-5 and 4-6 are maps
identifying facilities within ten miles of the sites that reported to the 1999 NEI. The MCAZ,
PSAZ, and SPAZ sites are within afew miles of each other, with numerous sources between
them, while the QVAZ site isfarther south and has only two nearby industrial sources. MCAZ,
PSAZ and SPAZ are located near mainly two types of industries: surface coating and fuel

combustion. QVAZ is nearest to a surface coating facility.

Hourly meteorological datawere retrieved for all of 2003 at two weather stations near
these sites with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The two weather stations are Phoenix-Sky Harbor and Phoenix-
Deer Valley (WBAN 23183 and 3184, respectively).

Table 4-1 highlights the average UATMP concentration at each of these sites, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
days samples were taken. Normally, the Phoenix areais extremely hot and dry, and the high
average temperature and low average relative humidity valuesin Table 4-1 confirm this
observation. Wind speeds were also very light for each site, as the city residesin avalley, but
the wind generally flows from the south and east. The pressures for this area are some of the
lowest compared to other participating sitesin this report. Thisinformation can be found in The
Weather Almanac, fifth edition (Ruffner and Bair, 1987). Table 4-1 also lists the averages for

selected meteorological parameters from January 2003 to December 2003.



4.1  Prevalent Compoundsat the Arizona Sites

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Tables 4-2a-d summarize the cancer
weighting scores and Tables 4-3a-d summarize the noncancer weighting scores. For a
compound to be considered prevalent at a site, its toxicity score must contribute to the top 95%
of the total site score. In the aforementioned tables, compounds that are shaded are considered

prevaent for each site.

Tables 4-2a-d show that most of the prevalent cancer compounds reflect the nationwide
prevalent cancer list, which isin Section 3 of thisreport. Only 1,3-dichloropropene (detected at
MCAZ and PSAZ) are not listed among the nationwide prevalent compounds. Of the prevalent
noncancer compounds summarized in Tables 4-3a-d, the compounds 1,3-dichloropropene
(detected at MCAZ and PSAZ), chloroprene (detected at MCAZ), chloromethane (detected at
MCAZ), and toluene (detected at MCAZ and PSAZ) are not listed among the nationwide

noncancer prevalent list.

The following toxic compounds were not detected at any of the Phoenix MSA sites: vinyl
chloride, chloroprene, and 1,1-dichloroethene. Note, carbonyls were not sampled at the Arizona
sites; therefore, acetaldehyde and formal dehyde would not be detected.

4.2  Toxicity Analysis

Acrylonitrile and 1,3-butadiene were the only prevalent cancer compounds across al four
sites, and were among the top four in toxicity weighting at each site. Although acrylonitrile’'s
toxicity is consistently the highest of all cancer compounds across the Phoenix MSA sites, the
number of detectsislow (range 1-16). This observation would suggest that the prevailing wind
on certain high days passed over localized sources of acrylonitrile. Benzene detections were the
highest among all the sites (30-60). Acrylonitrile, 1,3-butadiene, and xylenes (total) were the
only noncancer compounds to be considered prevalent across all four sites, and were the top

three in that order by toxicity weighting at three of the four sites.



The acrylonitrile cancer risk at QVAZ was the highest among the four sitesat 293 in a
million, while at PSAZ, MCAZ, and SPAZ, the acrylonitrile cancer risk was 85.9, 35.2, and 23.8
inamillion, respectively. Cancer risk from exposure to benzene was aso high at MCAZ, PSAZ,
and SPAZ (12.9, 22.8, and 23.8 in amillion, respectively), while at QVAZ, 1,3-butadiene had
the second highest risk at 17.6 in amillion.

For the compounds which may lead to adverse noncancer health effects, the average
acrylonitrile toxicity at QVAZ was 2.16 (over 1 indicates a significant chance of a noncancer
health effect). Of the sixteen measured acrylonitrile concentrations, 13 were above the
acrylonitrile noncancer RfC weighting factor at QVAZ. At SPAZ, the average acetonitrile
toxicity was 32.2 for forty-one measurements. One acetonitrile measurement on June 20, 2003 is

driving this high average.

4.3  Meteorological and Concentration Averages at the Arizona Sites

VOCs were sampled at each of the AZ sites asindicated in Tables 3-3 and 3-4, and
average UATMP concentrations are listed in Table 4-1. By far, the SPAZ site has the highest
average UATMP concentrations. Tables 4-4a-d summarize the calculated Pearson Correlation
coefficients for each of the site-specific prevalent compounds and selected meteorological
parameters. Identification of the site-specific prevalent compounds is discussed earlier in this
section. At MCAZ, p-dichlorobenzene had the strongest correlations (-0.55 to -0.69, and 0.23 to
0.51) with amost all of the meteorological parameters, while chloromethane had consistently
weak correlations (-0.08 to 0.10). Most of the compound correl ations with the meteorological
parameters were negative. Pearson correlations could not be computed for 1,3-dichloropropene,

acrylonitrile, or chloroprene due to the low number of detects (fewer than 4).

At PSAZ, acetonitrile and 1,3-butadiene had the strongest correlations among the
prevalent compounds, while carbon tetrachloride generally had the lowest correlations. Most of
the compound correlations with the meteorol ogical parameters were negative. Pearson
correlations could not be computed for 1,3-dichloropropene due to the low number of detects

(fewer than 4).
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At QVAZ, acrylonitrile correlations were mostly positive, while xylenes (total) were
mostly negative. The dew point and wet bulb temperature correlations for acrylonitrile were the
strongest (0.74 and 0.72, respectively). Pearson correlations could not be computed for 1,3-

butadiene and tetrachl oroethylene due to the low number of detects (fewer than 4).

At SPAZ, tetrachloroethylene had the strongest correlations among the prevalent
compounds, while carbon tetrachloride generally had the lowest correlations. Most of the
compound correlations were negative with the meteorological parameters. Pearson correlations

could not be computed for acrylonitrile due to the low number of detects (fewer than 4).

44  Spatial Analysis

County-level car registration and population in Maricopa County, AZ, and Pinal County,
AZ, were obtained from the Arizona Department of Motor Vehicles and the U.S. Census Bureau,
and are summarized in Table 4-5. Also included in Table 4-5 is the population within 10-miles
of each site and the average daily traffic information, which includes the average number of cars
passing the monitoring sites on the nearest roadway to each site on adaily basis. Using these
parameters, a car registration ratio was computed. An estimation of 10-mile car registrations
was computed using the 10 mile populations surrounding the monitors and the car registration
ratio. Thisinformation is compared to the average daily concentration of the prevalent
compounds at each Arizonasitein Table 4-5. The SPAZ site has the largest amount of traffic
passing by on adaily basis, while the PSAZ site has the largest estimated vehicle ownership
within ten miles.

These two sites also have the highest average daily UATMP concentrations.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban area to
urban area (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios observed for the roadside study and compares these ratios to the
concentration ratios at each of the monitoring sites. MCAZ and PSAZ most resemble the ratios
from the roadside study; SPAZ only partly resembles the ratios, and the QVAZ site does not

resemble these ratios at all.



45 RFG Analysis

The Phoenix-Mesa-Scottsdale, AZ, MSA participates in awinter oxygenated
reformulated fuel program (EPA, 2001). Originally, the Phoenix MSA opted into the Federal
RFG program in 1997. In 1998, EPA approved their opt out petition, as the state wasimposing a
more stringent RFG program in the Phoenix MSA. During the winter season in the Phoenix
MSA (November 15 - March 31), the oxygen content in gasoline must be at least 3.5%, boosting
the octane quality, increasing combustion, and reducing exhaust emissions. The oxygenate used
as an RFG additive in the Phoenix MSA is ethanol. Figures 4-7 through 4-10 are the VOC

profiles at the Arizona sites.

At MCAZ (Figure 4-7), the total VOC concentrations were varied, with the highest
concentration occurring on April 15, 2003. On that day, the BTEX contribution was much
higher than on other sampling days. The non-HAP concentrations were typically low or non-
existent. The sampling at MCAZ ran from April 3 - December 29, thus missing most of the
winter season. However, there does not appear to any reduction in total VOCs or the BTEX
compounds during the winter season. It appears that the summer VOC and BTEX

concentrations were generally lower than the winter VOC and BTEX concentrations.

At PSAZ (Figure 4-8), the total VOC concentrations were also varied, with the highest
concentration occurring on December 5, 2003. On that day, the Mobile HAP contribution
(BTEX and non-BTEX) was much higher than on other sampling days. The stationary source
HAP concentrations were typically low. The sampling at PSAZ ran from January 3 - December
29, thus encompassing the winter season. There does not appear to be any reduction in total
VOCs or the BTEX compounds during the winter season. Similar to MCAZ, it appears that the
summer VOC and BTEX concentrations were generally lower than the winter VOC and BTEX

concentrations. The non-HAP VOCs also appear to be more prevalent outside the winter period.

At QVAZ (Figure 4-9), the total VOC concentrations were low, with the highest
concentration occurring on January 21, 2003. On that day, the Mobile HAP contribution (BTEX
and non-BTEX) was much higher than on other sampling days. The stationary source HAP
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concentrations are typically low. The sampling at QVAZ ran from January 9 - December 29,
thus encompassing the winter season. There does not appear to any reduction in total VOCs or
the BTEX compounds during the winter season. The non-HAP concentrations were virtually

non-existent, only being detected on three sample days.

At SPAZ (Figure 4-10), the total VOC concentrations were also varied, with two very
high concentrations occurring on February 2, 2003, and June 20, 2003. On those days (both
Noncancer Benchmark exceedance days), the stationary source HAP contribution were much
higher than other sampling days. Typically, the mobile source HAP concentrations were
typically low. The sampling at SPAZ ran from January 3 - December 29, thus encompassing the
winter season. There does not appear to any reduction in total VOCs or the BTEX compounds
during the winter season. Similar to MCAZ and PSAZ, it appears that the summer VOC and
BTEX concentrations were generally lower than the winter VOC and BTEX concentrations. The

non-HAP VOCs also appear to be more prevalent outside the winter period.

46 NATTSSite Analysis

One of the Phoenix sites, PSAZ, is an EPA-designated NATTS site. A description of the
NATTS program is given in Section 3.6 of thisreport. For PSAZ, each of the following analyses
were conducted: a composite back trgjectory analysis, aregulation analysis, and an emission

tracer analysis. Details on each type of analysis are al'so provided in Section 3.6.

4.6.1 Composite Back Trajectory Analysis

Figure 4-11 is the composite back trajectory map for the PSAZ site. Each line represents
the 24-hour tragjectory along which a parcel of air traveled toward the monitoring location on a
sampling day. Asshownin Figure 4-11, the majority of the back trajectories originated from the
west and southwest of PSAZ, or from southern California, southwest Arizona or portions of
northwest Mexico. A second cluster of trajectories originated from the east or southeast of
PSAZ, or from eastern and southeastern Arizona and western New Mexico. The 24-hour airshed
domain for PSAZ islarge, asthe farthest away aback trajectory originated was central 1daho,



over 600 milesaway. As each circle around the site represents 100 miles, 71% of the trajectories
originated within 200 miles, and 87% within 300 miles from the PSAZ site.

4.6.2 Regulation Analysis

Table 3-10 summarizes the number of facilities that account for approximately 90% of
the total UATMP pollutant emissions in the 10-mile area around the PSAZ monitoring station.
At PSAZ, of the 20 facilities listed in Table 3-11, two are potentially subject to future
regulations. Table 4-6 identifies the regulations that are potentially applicable. Based on this
analysis, the regulations shown are expected to achieve reductions in ambient concentrations of
the following UATMP pollutants. methylene chloride, methyl ethyl ketone, and toluene.
Reductions are projected for methylene chloride (100%), methyl ethyl ketone (8%), and toluene
(0.2%) as the regulations are implemented (the latest compliance date is 2007). The emission
reductions are primarily attributed to regulation of surface coating of metal parts and flexible

polyurethane foam manufacturing.

4.6.3 Emission Tracer Analysis

The highest noncancer toxicity measurement occurring at PSAZ was acrylonitrile on
October 12, 2003. Figure 4-12 isthe pollution rose for al acrylonitrile samples at PSAZ. As
can be shown, the lone exceedance points to possible acrylonitrile emission sources east of the
monitor. Figure 4-13 isamap of acrylonitrile stationary emission sources east of the PSAZ
monitor. According to the 1999 NEI, the Salt River-Pima-Maricopa Indian Community Landfill
and the Apache Junction Municipal Solid Waste Landfills are directly east of the monitoring site.
Itislikely that air sampled at PSAZ on this date passed over these landfills earlier in the day.
Figure 4-14 is a back tragjectory map for this date, which shows the air originating east of the
monitor. It isinteresting to note that in Figure 4-8, the VOC profile plotted for October 12
doesn’t highlight anything unusual in the magnitude of the stationary source VOC HAPs in
comparison to other sampling days. However, the average 24-hour wind flow for this
exceedance day was from the east; for the other sampling days when acrylonitrile was measured,

the wind flow originated from other wind directions.



Figure4-1. Phoenix, Arizona Site 1 (MCAZ) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.



Figure 4-2. Phoenix, Arizona Site 2 (PSAZ) Monitoring Station
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Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.



Figure 4-3. Phoenix, Arizona Site 3 (QVAZ) Monitoring Station
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Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 4-4. Phoenix, Arizona Site 4 (SPAZ) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 4-5. Facilities Located Within 10 Milesof QVAZ
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Figure 4-6. Facilities Located Within 10 Milesof MCAZ, PSAZ, and SPAZ
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O VvOC non-HAPs

Figure4-8. 2003 Total VOC Profile at PSAZ
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Figure4-9. 2003 Total VOC Profileat QVAZ
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Figure 4-10. 2003 Total VOC Profile at SPAZ
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Figure4-11. Composite Back Trajectory for PSAZ
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Figure4-12. Acrylonitrile Pollution Rose for PSAZ
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Figure4-13. Acrylonitrile Sources East of the PSAZ Monitoring Site
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Figure 4-14. 24-Hour Back Trajectory (50, 250, and 500 M eters Aboveground) at PSAZ on
October 12, 2003
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Table4-1. Average Concentration and M eteorological Parametersfor Sitesin Arizona

Average Average Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind theWind
Name | Type (ug/im’) (°F) (°F) (°F) (°F) (%) (mb) (kts) (kts)
MCAZ All Q 84.01 73.20 41.50 56.11 36.76 1011.50 0.43 0.54
2003 N\ (+ 1.66) (+ 1.60) (+1.37) (+1.07) (+1.79) (+ 0.50) (+ 0.25) (+0.22)
sample 48.54 88.69 77.73 42.61 58.43 32.48 1010.65 0.84 0.70
day (+ 7.61) (+ 4.87) (+ 4.57) (+ 4.40) (+3.28) (+ 4.42) (+1.35) (+0.84) (+ 0.57)
N
PSAZ All \ 84.01 73.20 41.50 56.11 36.76 1011.50 0.43 0.54
2003 \ (+ 1.66) (+ 1.60) (+1.37) (+1.07) (+1.79) (+ 0.50) (+ 0.25) (0.22)
sample 58.94 83.58 73.15 41.43 56.15 37.47 1011.17 0.65 0.42
day (£ 8.44) (+4.49) (x4.12) (+3.69) (x2.76) (£5.12) (x1.22) (£ 0.70) (x 0.56)
QVAZ All \ 86.85 75.90 38.87 56.38 32.16 1011.74 0.41 0.65
2003 & (+ 1.68) (+ 1.63) (+ 1.39) (+ 1.02) (x1.73) (+ 0.51) (+0.32) (+0.17)
sample 20.89 84.37 74.12 39.58 56.11 35.81 1011.98 1.20 1.22
day (+9.39) (+ 5.90) (+5.63) (+5.32) (+3.63) (+7.87) (+1.89) (+1.16) (+ 0.61)
SPAZ All \ 84.01 73.20 41.50 56.11 36.76 1011.50 0.43 0.54
2003 N (+ 1.66) (+ 1.60) (+1.37) (+1.07) (+1.79) (+ 0.50) (+ 0.25) (+0.22)
sample 204.42 83.65 73.07 41.66 56.20 37.86 1011.24 0.56 0.35
day (+ 185.46) (+ 4.39) (+ 4.05) (+ 3.60) (+ 2.69) (+ 5.06) (+1.21) (+ 0.68) (+ 0.55)




Table4-2a. Summary of the Toxic Cancer Compounds at the Arizona Monitoring

Sitel- MCAZ
Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acrylonitrile 3.52 E-05 41.65 41.65 0.517 3 35.2
Benzene 1.29 E-05 15.30 56.95 1.657 45 129
Tetrachloroethylene 9.17 E-06 10.86 67.81 1.554 14 9.17
1,3-Butadiene 8.78 E-06 10.40 78.21 0.293 19 8.78
Carbon Tetrachloride 8.61 E-06 10.20 88.41 0.574 39 8.61
p-Dichlorobenzene 4.65 E-06 551 93.91 0.423 7 4.65
1,3-Dichloropropene 1.99 E-06 2.35 96.27 0.497 2 1.99
1,1,2-Trichloroethane 1.75 E-06 2.07 98.33 0.109 1 1.75
1,2-Dichloroethane 8.34 E-07 0.99 99.32 0.032 1 <1
Methylene Chloride 2.83 E-07 0.34 99.66 0.602 34 <1
Trichloroethylene 2.60 E-07 0.31 99.96 0.130 5 <1
Bromoform 2.97 E-08 0.04 100.00 0.027 1 <1
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Table4-2b. Summary of the Toxic Cancer Compounds at the Arizona Monitoring

Site2- PSAZ
Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acrylonitrile 8.59 E-05 54.72 54.72 1.263 9 85.9
Benzene 2.28 E-05 14.50 69.22 2917 59 22.8
1,3-Butadiene 1.62 E-05 10.31 79.53 0.540 36 16.2
p-Dichlorobenzene 9.59 E-06 6.11 85.64 0.872 31 9.59
Carbon Tetrachloride 8.32 E-06 5.30 90.94 0.554 52 8.32
Tetrachloroethylene 7.90 E-06 5.03 95.97 1.338 39 7.90
1,3-Dichloropropene 4.08 E-06 2.60 98.57 1.019 1 4.08
Methylene Chloride 1.56 E-06 0.99 99.56 3.313 50 1.56
Trichloroethylene 6.93 E-07 0.44 100.00 0.347 15 <1
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Table4-2c. Summary of the Toxic Cancer Compounds at the Arizona Monitoring

Site3- QVAZ
Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)

Acrylonitrile 2.93 E-04 86.95 86.95 4.312 16 293
1,3-Butadiene 1.76 E-05 5.21 92.16 0.586 2 17.6
Tetrachloroethylene 1.20 E-05 3.56 95.72 2.035 1 12.0
Carbon Tetrachloride 8.85 E-06 2.63 98.35 0.590 25 8.85
Benzene 4.57 E-06 1.35 99.70 0.586 30 4.57
Trichloroethylene 8.19 E-07 0.24 99.94 0.410 2 <1

Methylene Chloride 1.87 E-07 0.06 100.00 0.398 12 <1
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Table4-2d. Summary of the Toxic Cancer Compounds at the Arizona Monitoring

Site4 - SPAZ
Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Benzene 2.38 E-05 25.63 25.63 3.055 60 238
Acrylonitrile 2.38 E-05 25.55 51.18 0.349 3 2338
1,3-Butadiene 1.58 E-05 16.95 68.13 0.525 40 15.8
p-Dichlorobenzene 9.23 E-06 9.93 78.06 0.839 25 9.23
Carbon Tetrachloride 8.76 E-06 9.42 87.48 0.584 54 8.76
Tetrachloroethylene 7.64 E-06 8.22 95.69 1.294 19 7.64
1,2-Dichloroethane 3.16 E-06 3.40 99.09 0.121 1 3.16
Methylene Chloride 4.33 E-07 0.47 99.55 0.921 47 <1
Trichloroethylene 4.15 E-07 0.45 100.00 0.207 5 <1
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Table4-3a. Summary of the Toxic Noncancer Compounds at the Arizona Monitoring

Sitel- MCAZ
Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acrylonitrile 259 E-01 36.83 36.83 0.517 3 0
1,3-Butadiene 1.46 E-01 20.85 57.67 0.293 19 0
Xylenes (o-, m-, p-) 9.12 E-02 12.98 70.66 9.118 45 0
Benzene 5.52 E-02 7.86 78.52 1.657 45 0
Chloroprene 4.14 E-02 5.89 84.41 0.290 1 0
1,3-Dichloropropene 2.49 E-02 354 87.95 0497 2 0
Toluene 1.82 E-02 2,59 90.54 7.270 45 0
Chloromethane 1.48 E-02 211 92.65 1.333 45 0
Carbon Tetrachloride 144 E-02 2.04 94.69 0.574 39 0
Acetonitrile 1.18 E-02 1.68 96.37 0.706 13 0
Bromomethane 1.04 E-02 1.48 97.85 0.052 3 0
Tetrachloroethylene 5.75 E-03 0.82 98.67 1.554 14 0
Chloroform 2.72 E-03 0.37 99.06 0.267 17 0
Methy! Ethyl Ketone 2.07 E-03 0.30 99.35 10.359 45 0
Ethylbenzene 1.48 E-03 0.21 99.56 1477 43 0
Methy! tert-Butyl Ether 6.65 E-04 0.09 99.66 1.995 39 0
Methylene Chloride 6.02 E-04 0.09 99.74 0.602 34 0
p-Dichlorobenzene 5.28 E-04 0.08 99.82 0.423 7 0
Styrene 435 E-04 0.06 99.88 0.435 29 0
1,1,2-Trichloroethane 2.72 E-04 0.04 99.92 0.109 1 0
Trichloroethylene 217 E-04 0.03 99.95 0.130 5 0
Methyl Isobutyl Ketone 1.87E-04 0.03 99.98 0.560 14 0
Methyl Chloroform 1.38 E-04 0.02 100.00 0.138 16 0
1,2-Dichloroethane 1.34 E-05 <0.01 100.00 0.032 1 0
Chloromethane 8.27 E-06 <0.01 100.00 0.083 3 0
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Table 4-3b. Summary of the Toxic Noncancer Compounds at the Arizona Monitoring

Site2- PSAZ
Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity Contribution | Contribution (ug/m®) Detects | Concentrations
Acrylonitrile 6.31 E-01 47.82 47.82 1.263 9 1
1,3-Butadiene 2.70 E-01 20.43 68.26 0.540 36 0
Xylenes (o-, m, p-) 1.09 E-01 8.29 76.55 10.945 59 0
Benzene 9.72 E-02 7.37 83.91 2917 59 0
Acetonitrile 7.36 E-02 5.57 89.49 4.415 22 0
1,3-Dichloropropene 5.10 E-02 3.86 93.35 1.019 1 0
Toluene 2.22 E-02 1.68 95.03 8.879 59 0
Chloromethane 1.65 E-02 1.25 96.28 1.486 59 0
Carbon Tetrachloride 1.39 E-02 1.05 97.33 0.554 52 0
Bromomethane 1.13 E-02 0.86 98.18 0.057 1 0
Chloroform 7.59 E-03 0.57 98.76 0.743 34 0
Tetrachloroethylene 4.96 E-03 0.38 99.13 1.338 39 0
Methylene Chloride 3.31 E-03 0.25 99.38 3.313 50 0
Ethylbenzene 1.69 E-03 0.13 99.51 1.693 56 0
Methyl Ethyl Ketone 1.54 E-03 0.12 99.63 7.709 50 0
Methyl tert-Butyl Ether 1.44 E-03 011 99.74 4.308 41 0
p-Dichlorobenzene 1.09 E-03 0.08 99.82 0.872 31 0
Trichloroethylene 5.78 E-04 0.04 99.86 0.347 15 0
Methyl Chloroform 5.58 E-04 0.04 99.91 0.558 37 0
Styrene 4.69 E-04 0.04 99.94 0.469 39 0
Methyl Methacrylate 4.61 E-04 0.03 99.98 0.323 2 0
Methyl Isobutyl Ketone 2.76 E-04 0.02 100.00 0.829 17 0
Chloroethane 2.21 E-05 <0.01 100.00 0.221 7 0
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Table 4-3c. Summary of the Toxic Noncancer Compounds at the Arizona Monitoring

Site3- QVAZ
Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity Contribution | Contribution (ug/m®) Detects | Concentrations
Acrylonitrile 2.16 E+00 82.60 82.60 4.312 16 13
1,3-Butadiene 2.93 E-01 11.23 93.83 0.586 2 0
Xylenes (o-, -, p-) 4.49 E-02 172 95.55 4.494 26 0
Acetonitrile 3.69 E-02 141 96.96 2.213 11 0
Benzene 1.95 E-02 0.75 97.71 0.586 30 0
Carbon Tetrachloride 1.48 E-02 0.57 98.28 0.590 25 0
Chloromethane 1.39 E-02 0.53 98.81 1.255 30 0
Bromomethane 1.27 E-02 0.49 99.30 0.063 1 0
Tetrachloroethylene 754 E-03 0.29 99.58 2.035 1 0
Toluene 3.86 E-03 0.15 99.73 1.545 30 0
1,2,4-Trichlorobenzene 1.48 E-03 0.06 99.79 0.297 1 0
Chloroform 1.28 E-03 0.05 99.84 0.125 0
Styrene 937 E-04 0.04 99.87 0.937 4 0
Ethylbenzene 7.70 E-04 0.03 99.90 0.770 20 0
Trichloroethylene 6.83 E-04 0.03 99.93 0.410 2 0
Methyl tert-Butyl Ether 541 E-04 0.02 99.95 1.622 1 0
Methyl Ethyl Ketone 4.58 E-04 0.02 99.97 2.289 16 0
Methylene Chloride 3.98 E-04 0.02 99.98 0.398 12 0
Methyl Isobutyl Ketone 2.72 E-04 0.01 99.99 0.817 2 0
1,1,1-Trichloroethane 1.59 E-04 0.01 100.00 0.159 9 0

4-29




Table 4-3d. Summary of the Toxic Noncancer Compounds at the Arizona Monitoring

Site4 - SPAZ
Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity Contribution | Contribution (ug/m®) Detects | Concentrations
Acetonitrile 3.22 E+01 78.12 78.12 193.407 41 4
1,3-Butadiene 2.63 E-01 6.37 84.48 0.525 40 0
Xylenes (o-, -, p-) 2.23E-01 5.42 89.90 22.345 60 0
Acrylonitrile 1.75 E-01 4.23 94.13 0.349 3 0
Benzene 1.02 E-01 2.47 96.60 3.055 60 0
Chloroprene 4.91 E-02 1.19 97.79 0.344 2 0
Toluene 2.89 E-02 0.70 98.49 11.547 60 0
Chloromethane 1.49 E-02 0.36 98.85 1.343 60 0
Carbon Tetrachloride 1.46 E-02 0.35 99.20 0.584 54 0
Bromomethane 1.37 E-02 0.33 99.54 0.068 2 0
Tetrachloroethylene 4.80 E-03 0.12 99.65 1.295 19 0
Chloroform 3.34 E-03 0.08 99.73 0.328 18 0
Ethylbenzene 3.24 E-03 0.08 99.81 3.242 60 0
Methyl Ethyl Ketone 1.60 E-03 0.04 99.85 8.012 58 0
Methyl tert-Butyl Ether 1.36 E-03 0.03 99.88 4.071 43 0
1,2,4-Trichlorobenzene 1.11 E-03 0.03 99.91 0.223 1 0
p-Dichlorobenzene 1.05 E-03 0.03 99.94 0.839 25 0
Methylene Chloride 9.21 E-04 0.02 99.96 0.921 47 0
Styrene 7.00 E-04 0.02 99.98 0.700 41 0
Trichloroethylene 3.46 E-04 0.01 99.98 0.207 5 0
Methyl Isobutyl Ketone | 2.78 E-04 0.01 99.99 0.833 18 0
1,1,1-Trichloroethane 1.86 E-04 <0.01 99.99 0.186 16 0
Chlorobenzene 1.64 E-04 <0.01 100.00 0.164 1 0
1,2-Dichloroethane 5.06 E-05 <0.01 100.00 0121 1 0
Chloroethane 4.69 E-06 <0.01 100.00 0.047 1 0
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Table 4-4a. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at West Broadway in

Phoenix, Arizona (MCAZ)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

1,3-Butadiene -0.33 -0.37 -0.25 -0.33 0.10 0.36 -0.34 -0.02
1,3-Dichloropropene NA NA NA NA NA NA NA NA

Acetonitrile -0.36 -0.36 -0.25 -0.33 -0.08 0.10 -0.58 0.05
Acrylonitrile NA NA NA NA NA NA NA NA

Benzene -0.55 -0.61 -0.56 -0.64 -0.01 0.50 -0.34 -0.24
Carbon Tetrachloride 0.18 0.19 0.09 0.15 -0.03 -0.29 0.06 0.21
Chloroprene NA NA NA NA NA NA NA NA

Chloromethane 0.10 0.08 0.04 0.07 -0.02 -0.05 -0.05 -0.08
p-Dichlorobenzene 0.51 0.23 -0.68 -0.63 -0.69 -0.06 -0.55 -0.57
Tetrachloroethylene -0.34 -0.33 0.02 -0.15 -0.22 0.35 -0.11 -0.03
Toluene -0.45 -0.47 -0.35 -0.45 0.12 0.35 -0.03 -0.03
Xylenes (o-, m-, p-) -0.39 -0.42 -0.33 -0.41 0.08 0.32 -0.02 -0.06
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Table 4-4b. Prevalent Compound Concentration Correlationswith Selected M eteorological Parametersat Supersitein

Phoenix, Arizona (PSAZ)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

1,3-Butadiene -0.30 -0.41 -0.63 -0.58 -0.26 0.55 -0.34 -0.48
1,3-Dichloropropene NA NA NA NA NA NA NA NA

Acetonitrile -0.51 -0.55 -0.46 -0.55 <0.01 0.46 -0.25 -0.43
Acrylonitrile -0.21 -0.25 0.05 -0.07 0.28 -0.05 -0.33 -0.22
Benzene -0.12 -0.21 -0.45 -0.37 -0.25 0.49 -0.40 -0.42
Carbon Tetrachloride 0.30 0.32 -0.09 0.16 -0.44 -0.23 0.20 0.04
p-Dichlorobenzene -0.05 -0.15 -0.33 -0.28 -0.19 0.11 -0.32 -0.30
Tetrachloroethylene 0.10 0.02 -0.22 -0.14 -0.26 0.17 -0.19 -0.34
Toluene -0.02 -0.11 -0.39 -0.28 -0.28 0.40 -0.35 -0.37
Xylenes (o-, m-, p-) -0.01 -0.10 -0.41 -0.28 -0.31 0.38 -0.37 -0.41
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Table 4-4c. Prevalent Compound Concentration Correlationswith Selected Meteor ological Parameters at Queen Valley in

Phoenix, Arizona (QVAZ)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind
1,3-Butadiene NA NA NA NA NA NA NA NA
Acrylonitrile 0.34 0.46 0.74 0.72 0.16 0.01 0.17 -0.36
Tetrachloroethylene NA NA NA NA NA NA NA NA
Xylenes (o-, m-, p-) -0.38 -0.40 0.12 -0.19 0.47 0.46 -0.16 -0.15
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Table 4-4d. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at South Phoenix,
Arizona (SPAZ)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind

1,3-Butadiene -0.26 -0.34 -0.41 -0.43 -0.13 0.51 -0.19 -0.10
Acetonitrile 0.03 0.05 -0.15 -0.05 -0.19 -0.29 0.33 0.24
Acrylonitrile NA NA NA NA NA NA NA NA

Benzene -0.30 -0.39 -0.43 -0.47 -0.06 0.58 -0.42 -0.42
Carbon Tetrachloride -0.02 0.02 -0.01 <0.01 <0.01 -0.22 0.36 0.15
p-Dichlorobenzene -0.17 -0.29 -0.36 -0.42 -0.15 0.45 -0.34 -0.46
Tetrachloroethylene -0.51 -0.57 -0.45 -0.60 0.04 0.47 -0.05 -0.29
Xylenes (o-, m-, p-) -0.36 -0.43 -0.32 -0.43 0.11 0.53 -0.35 -0.42
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Table4-5. Motor Vehicle Information vs. Daily Concentration for Arizona Monitoring Sites

Car Average Daily
Estimated County | Registration/ Estimated Traffic Data UATMP
Monitoring | Estimated County | Number of Vehicles | Population Population within | 10-Mile Car (Daily Concentration
Station Population Owned Ratio Ten Miles Registration Average) (ug/m?)
MCAZ 3,303,876 2,742,367 0.83 835,936 693,827 10,108 48.54 (£ 7.61)
PSAZ 3,303,876 2,742,367 0.83 1,385,905 1,150,301 250 58.94 (+ 8.44)
QVAZ 196,275 165,676 0.84 62,714 52,680 200 20.89 (+ 9.38)
SPAZ 3,303,876 2,742,367 0.83 835,936 693,827 50,000 204.42 (+ 185.46)
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Table4-6. Summary of Future Regulations That May be Applicable for Nearby Facilities Surrounding PSAZ

Primary SIC
Facility Name Code SIC Code Description Regulation Citation Regulation Name
Chem Research Co. 3471 Electroplating, Plating, Polishing, 40 CFR part 63, subpart | Miscellaneous Metal Parts and
Anodizing, and Coloring MMMM Products (Surface Coating)
NESHAP
Western Bonded 3086 Plastics Foam Products 40 CFR part 63, subpart | Flexible Polyurethane Foam

Prods. Inc. Flex
Foam

Production NESHAP




50 Sitesin Colorado

This section focuses on meteorological, concentration, and spatial trends for the two
UATMP sitesin Colorado (DECO and WECO), both located in Denver. Figures5-1 and 5-2 are
topographical maps showing the monitoring stations in their urban locations. Figure5-3isa
map identifying facilities within ten miles of the sites that reported to the 1999 NEI. The Denver
sites are surrounded by numerous sources. A large number of sources near DECO fall into four
categories: liquid distribution, surface coating, personal services and fuel combustion. WECO is
located near alarge number of fuel combustion industrial facilities, liquids distribution facilities,

surface coating processes, and personal service sites.

Hourly meteorological data were retrieved for all of 2003 at a weather station near these
sites with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The weather station is Denver-Centennial Airport (WBAN
93067). Both DECO and WECO sites sampled for VOCs, carbonyl compounds, and metals.

Table 5-1 highlights the average UATMP concentration (VOC and carbonyl compounds
only) at each of the sites, along with temperature (average maximum and average), moisture
(average dew point temperature, average wet-bulb temperature, and average relative humidity),
wind information (average u- and v- components of the wind), and pressure (average sea level
pressure) for the entire year and on days samples were taken. Climatologically, the Denver area
israther dry, asthe relative humidity in Table 5-1 indicates, and the daily temperatures can
fluctuate drastically between the seasons, providing the area with rather cold winters and warm
summers. Wind speeds can vary for the site, but the wind flows from the south-southeast on
average. Thisinformation can be found in The Weather Almanac, fifth edition (Ruffner and
Bair, 1987).

51 Prevalent Compoundsat the Colorado Sites
Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site (including metals). Tables 5-2a-b

summarize the cancer weighting scores, and Tables 5-3a-b summarize the noncancer weighting
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scores. For acompound to be considered prevalent at a site, itstoxicity score must contribute to
the top 95% of the total site score. In the aforementioned tables, compounds that are shaded are

considered prevalent for each site.

Tables 5-2a-b shows most of the prevalent cancer compounds reflect the nationwide
prevalent cancer compound list, which isin Section 3 of thisreport. Of the VOCs and carbonyl
compounds, 1,2-dichloroethane (detected at DECO) and trichloroethylene (dectected at DECO)
were not listed among the nationwide prevalent cancer compounds. Additionally, arsenic
compounds (detected at DECO and WECO) were considered prevalent, based on the site-
specific risk analysis. For the prevalent noncancer compounds summarized in Tables 5-3a-b,
arsenic and manganese compounds (detected at DECO and WECO) were listed among the site-

specific noncancer prevalent list.

The following toxic compounds were not detected at either of the Denver sites were:
acrylonitrile; 1,3-dichlorpropene; 1,1,2-trichloroethane; vinyl chloride; bromoform; chloroprene;
1,1-dichloroethene; methyl methacrylate; 1,2,4-trichlorobenzene; methyl tert-butyl ether;

chlorobenzene; and chloroethane.

5.2  Toxicity Analysis

Benzene, 1,3-butadiene, carbon tetrachloride, acetaldehyde, and tetrachloroethylene were
the only nationwide cancer prevalent compounds that were also prevalent at both Denver sites.
Benzene' stoxicity score was the highest at both Denver sites, and this compound had the largest
number of detects at both sites. The number of detects for most of the prevalent compounds was

greater than ten at both sites.

Formal dehyde, acetaldehyde, acetonitrile, 1,3-butadiene, benzene, and xylenes (total)
were the only nationwide prevalent noncancer compounds to be considered prevalent at both
Denver sites. Both DECO and WECO had the same prevalent compounds, although differing in

average toxicity.
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The benzene cancer risk at DECO was the highest among the two sitesat 21.5ina
million, while at WECO, the benzene cancer risk was 17.5 in amillion. For the compounds
which may lead to adverse noncancer health effects, the average acetonitrile toxicity at WECO
was 1.18 (over 1 indicates a significant chance of a noncancer health effect). Of the twenty
measured acetonitrile concentrations, 10 were above the acrylonitrile noncancer RfC weighting
factor at WECO.

5.3 Meteorological and Concentration Averages at the Colorado Sites

Carbonyl compounds,VOC, and metal compounds were sampled at each of the sites.
Table 5-1 shows that the average UATMP concentration at WECO was nearly twice that of
DECO. Tables5-4a-b present the summary of calculated Pearson Correlation coefficients for
each of the prevalent compounds and selected meteorological parameters by site. Identification
of the prevalent compounds is discussed in Section 5.1 of thisreport. At DECO, the majority of
correlations are positive and moderately strong to relatively weak. The strongest correlations at
DECO were computed between acetonitrile and tetrachlorothylene and relative humidity (-0.55
and -0.62, respectively). Five compounds exhibited moderately strong correlations with the
temperature parameters. Pearson correlations could not be computed for 1,2-dichloroethane and

trichloroethylene due to the low number of detects (fewer than 3).

At WECO, correlations between the meteorological parameters and the prevalent
compounds tended to be somewhat stronger than at DECO. Both acetonitrile and
tetrachloroethylene exhibited moderately strong to strong correlations with nearly all of the
meteorological parameters, although they varied between negative and positive correlations.
With the exception of formaldehyde, which had moderately strong to strong positive correlations
with the temperature parameters and the wet bulb temperature and strong negative correlations
with relative humidity, the remaining correlations at WECO were relatively weak. Pearson
correlations could not be computed for p-dichlorobenzene due to the low number of detects

(fewer than 3).
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The Colorado sites opted to sample metal compounds in addition to carbonyls and VOC.
Average metal concentrations are listed in Table 5-5. Average metal concentrations are similar
at both Denver sites. Note: metal compounds are not included in the average UATMP

concentrations.

54  Spatial Analysis

County-level car registration and population in Adams County, CO, and Denver County,
CO, were obtained from the Colorado Department of Revenue and the U.S. Census Bureau, and
are summarized in Table 5-6. Also included in Table 5-6 is the population within 10-miles of
each site and the average daily traffic information, which represents the average number of cars
passing the monitoring sites on the nearest roadway to each site on adaily basis. Using these
parameters, a car registration ratio was computed. An estimation of 10 mile car registrations was
computed using the 10-mile populations surrounding the monitors and the car registration ratio.
Thisinformation is compared to the average daily concentration of the prevalent compounds at
each Arizonasitein Table 5-6. DECO has both the largest daily traffic volume and the largest
vehicle ownership within aten mile radius, although WECO has nearly twice the average daily
UATMP concentration.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at each of the monitoring sites. The ratios for the Denver sites generally resemble those of the
roadside study. Both sites had higher toluene-ethylbenzene ratios, had slightly higher benzene-
ethylbenzene ratios, and dlightly lower xylene-ethylbenzene ratios than the roadside study.

55 RFG Analysis
The Denver-Aurora, CO, MSA participates in awinter oxygenated reformulated fuel
program (EPA, 2001), as part of their State Implementation Plan (SIP). During the winter

season in the Denver MSA (November 1 - February 7), the oxygen content in gasoline must be at
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least 3.1%, boosting the octane quality, increasing combustion, and reducing exhaust emissions.
The oxygenate used as an RFG additive in the Phoenix MSA is ethanol. Figures 5-4 through 5-5
arethe VOC profiles at the Denver sites.

At DECO (Figure 5-4), the total VOC concentrations were varied, with the highest
concentration occurring on January 27, 2003. On that day, the stationary source HAP
contribution was much higher than other sampling days. The non-HAP concentrations were
typically low or non-existent. The sampling at DECO ran from January 3 - May 3, thus missing
most of the winter season and all of the summer periods. There does not appear to be any
reduction in total VOCs or the BTEX compounds during the winter season. However, it appears
that the non-winter VOC and BTEX concentrations were generally lower than the winter VOC

and BTEX concentrations.

At WECO (Figure 5-5), the total VOC concentrations were also varied, with the highest
concentration occurring on April 15, 2003. On that day, the stationary source HAP contribution
was much higher than on other sampling days. The mobile source HAP concentrations (BTEX
and non-BTEX) were typically low. The sampling at WECO aso ran from January 3 - May 3,
thus missing most of the winter season and al of the summer periods. There does not appear to
be any reduction in total VOCs or the BTEX compounds during the winter season. Similarly to
DECO, it appears that the non-winter VOC and BTEX concentrations were generally lower than
the winter VOC and BTEX concentrations. The non-HAP VOCs were detected only on five
sampling days.
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Figure5-1. Denver, Colorado (DECO) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000
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Figure5-2. Denver, Colorado (WECO) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:25,000.
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Figure 5-3. Facilities Located Within 10 Miles of DECO and WECO
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éﬁf DECO UATMP site 10 mile radius

Source Category Group {No. of Facilities)
¢ Admin. of Hurman Resources (1)

isArchitectural Services (2)

+ Automobile Dealers (5)

¥ Autornaotive Repair, Services, & Parking (89)
@Business Services Facility (1)

C Chemicals & Allied Products Facility (7)

Mote: Due to facility density and colocation, the total facilities
displayed may not represent all facilities within the area of intersst.

S WECO UATMP site " |County boundary

+ Health Service s Facility (1)
® Heavy Construction Contractors Facility (1)
O Hotels, Rooming Houses, Camps, & Other Lodging (1)
I Household Accessories Facility (1)
J Industrial Machinery & Equiprent Facility (2)
=lInstrurments & Related Products Facility (4)
L Liquids Distribution Industrial Facility (412)
i Local & Interurban Passenger Transit (1)

F Construction/Mining Machinery, Equipment, & Materials (3) & Lumber & Woaod Products Facility (4)

E Electric, Gas, & Sanitary Services (8)

Z Blectrical & Electronic Equipment Facility (3)

M Engineering &M anagerment Services Facility (2)
<FExecutive, Legislative, & General Government Facility (1)
D Fabricated Metal Products Facility (18)

K Ferous Metal s Processing Industrial Facility (4)

7 Food & Agriculture Processes Industrial Facility (3)
G Food & Kindred Products Facility (2)

F Fuel Combustion Industrial Facility (155)
HFumiture & Fixtures Facility (5)
~*5asoline Service Stations (7)

[J Medical, Dental, & Hospital Equipment and Supplies (1) X Railroad Transportation (1)

B Mineral Products Processing Industrial Facility (8)
X Miscellaneous Manufacturing Industries (4)

P Miscellane ous Processes Industrial Facility (78)
v Miscellaneous Repair Services (2]
->-Mator Freight Transpartation & Warehousing (1)
» Mational Security & International Affairs (1)

M MNonclassifiable Establishments (1)

2 Monmetallic Minerals, Except Fuels (1)

@ Paper &Allied Products (1)

O Personal Services (169)

1 Petroleumn & Coal Products (4)
P PetroleumnM™at. Gas Prod. & Refining Industrial Facility (4)]
> Phammaceutical Production Industrial Facility

Y Polymers & Resins Production Industrial Facility (4)

Q1 Primary Metal Industries Facility (1)

R Printing & Publishing Facility (61)

# Production of Inorganic Chemicals Industrial Facility (3)
4 Production of Crganic Chermicals Industrial Facility (1)

¥ Rubber & Miscellaneous Plastic Products Facility (2)
OSpecial Trade Contractars Facility (3)

U Stone, Clay, Glass, & Concrete Products (5)

S Surface Coating Processes Industrial Facility (30)
< Textile Mill Praducts Facility (1)

T Transpartation Equipment (3)

2 Unknown (2)

8 Utility Boilers (2)

T\Waste Treatment & Disposal Industrial Facility (29)
$ Wholesale Trade - Durahle Goods (2)

B Wholesale Trade - Mondurable Goods (5)

<2003buffer_10mi selection

5-8



Figure 5-4. 2003 Total VOC Profileat DECO
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Figure5-5. 2003 Total VOC Profileat WECO
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Table5-1. Average Concentration and M eteorological Parametersfor Sitesin Colorado

Average Average Average Average Wet Average Averageu- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name | Type (ppbv) (°F) (°F) (°F) (°F) (%) (mb) (kts (kts
All \ 63.28 50.46 29.36 40.53 50.92 1014.84 0.15 1.63
DECO | 2003 & (x1.94) (+1.75) (+1.50) (+1.35) (x1.92) (x0.72) (x0.28) (x0.39)
sample 57.62 52.60 40.50 19.80 31.99 50.11 1011.60 0.38 1.91
day (+11.62) (£6.14) (£5.48) (+3.38) (+3.88) (x7.58) (+3.57) (+1.39) (x2.02)
All \ 63.28 50.46 29.36 40.53 50.92 1014.84 0.15 1.63
WECO | 2003 N (x1.94) (+1.75) (+1.50) (+1.35) (x1.92) (x0.72) (0.28) (x0.39)
sample 106.96 52.48 40.22 19.61 31.78 50.08 1011.92 0.55 1.59
day (£19.90) (£5.85) (£5.25) (£3.24) (x3.71) (£7.22) (£3.45) (+1.36) (x2.02)




Table5-2a. Summary of the Toxic Cancer Compounds at the Colorado Monitoring

Site1- DECO
Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)

Benzene 2.15E-05 27.21 27.21 2.758 19 215
Tetrachloroethylene 1.31E-05 16.56 43.77 2.219 6 131
Arsenic Compounds 1.18E-05 14.88 58.65 0.003 17 11.8
1,3-Butadiene 9.28E-06 11.74 70.39 0.309 15 9.28
Acetaldehyde 7.68E-06 9.71 80.10 3.490 15 7.68
Carbon Tetrachloride 6.42E-06 8.12 88.21 0.428 15 6.42
1,2-Dichloroethane 4.21E-06 5.32 93.54 0.162 1 4.21
Trichloroethylene 2.87E-06 3.63 97.16 1.433 2 2.37
Methylene Chloride 1.47E-06 1.86 99.02 3.126 17 147
Cadmium compounds 6.61E-07 0.84 99.86 <0.0001 17 <1

Beryllium Compounds 7.68E-08 0.10 99.96 <0.0001 17 <1

Formaldehyde 3.42E-08 0.04 100.00 6.210 15 <1
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Table5-2b. Summary of the Toxic Cancer Compounds at the Colorado Monitoring

Site2- WECO
Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)
Benzene 1.75E-05 33.37 33.37 2.247 20 17.5
1,3-Butadiene 8.32E-06 15.84 49.21 0.277 13 8.32
Carbon Tetrachloride 7.56E-06 14.40 63.61 0.504 16 7.56
Arsenic Compounds 7.49E-06 14.26 77.87 0.002 19 7.49
Acetaldehyde 5.42E-06 10.32 88.19 2.466 20 5.42
p-Dichlorobenzene 2.65E-06 5.04 93.23 0.240 1 2.65
Tetrachloroethylene 2.56E-06 4.88 98.10 0.434 5 2.56
Cadmium compounds 5.81E-07 111 99.21 <0.0001 19 <1
Methylene Chloride 3.22E-07 0.61 99.82 0.685 16 <1
Beryllium Compounds 7.85E-08 0.15 99.97 <0.0001 19 <1
Formaldehyde 1.56E-08 0.03 100.00 2.838 20 <1
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Table5-3a. Summary of the Toxic Noncancer Compounds at the Colorado Monitoring

Sitel- DECO
Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 6.34E-01 26.42 26.42 6.210 15 1
Manganese Compounds | 6.12E-01 25.52 51.95 0.031 17 1
Acetaldehyde 3.88E-01 16.17 68.11 3.490 15 0
Acetonitrile 2.27E-01 9.45 77.57 13.601 5 1
1,3-Butadiene 1.55E-01 6.45 84.02 0.309 15 0
Benzene 9.19E-02 3.83 87.85 2.758 19 0
Arsenic Compounds 9.12E-02 3.80 91.65 0.003 17 0
Xylenes (o-, m-, p-) 8.71E-02 3.63 95.28 8.708 19 0
Cadmium compounds 1.84E-02 0.77 96.05 <0.0001 17 0
Toluene 1.77E-02 0.74 96.79 7.095 19 0
Choromethane 1.41E-02 0.59 97.38 1.273 19 0
Nickel Compounds 1.09E-02 0.45 97.83 0.002 17 0
Carbon Tetrachloride 1.07E-02 0.45 98.28 0.428 15 0
Lead Compounds 8.58E-03 0.36 98.64 0.013 17 0
Tetrachloroethylene 8.22E-03 0.34 98.98 2.219 6 0
Cobalt Compounds 7.38E-03 0.31 99.29 0.001 17 0
Chloroform 6.91E-03 0.29 99.58 0.677 1 0
Methylene Chloride 3.13E-03 0.13 99.71 3.126 17 0
Trichloroethylene 2.39E-03 0.10 99.80 1.433 2 0
Beryllium Compounds 1.60E-03 0.07 99.87 <0.0001 17 0
Ethylbenzene 1.21E-03 0.05 99.92 1.207 19 0
Methyl Ethyl Ketone 8.99E-04 0.04 99.96 4.493 3 0
Styrene 4.60E-04 0.02 99.98 0.4601 1 0
1,1,1-Trichloroethane 2.18E-04 0.01 99.99 0.218 1 0
Mercury 1.85E-04 0.01 100.00 <0.0001 17 0
1,2-Dichloroethane 6.75E-05 <0.0001 100.00 0.162 1 0
Selenium Compounds 4.05E-05 <0.0001 100.00 0.001 17 0
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Table5-3b. Summary of the Toxic Noncancer Compounds at the Colorado Monitoring

Site2- WECO
Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetonitrile 1.18E+00 42.78 42.78 70.812 20 10
Manganese Compounds 5.93E-01 21.48 64.26 0.030 19 2
Formaldehyde 2.90E-01 10.50 74.76 2.838 20 0
Acetaldehyde 2.74E-01 9.93 84.69 2.466 20 0
1,3-Butadiene 1.39E-01 5.03 89.72 0.277 13 0
Benzene 7.49E-02 272 92.43 2.247 20 0
Xylenes (o-, m-, p-) 6.13E-02 222 94.66 6.128 20 0
Arsenic Compounds 5.81E-02 211 96.76 0.002 19 0
Cadmium compounds 1.61E-02 0.59 97.35 0.000 19 0
Chloromethane 1.39E-02 0.50 97.85 1.249 20 0
Toluene 1.29E-02 0.47 98.32 5.167 20 0
Carbon Tetrachloride 1.26E-02 0.46 98.77 0.504 16 0
Nickel Compounds 1.08E-02 0.39 99.17 0.002 19 0
Lead Compounds 7.67E-03 0.28 99.44 0.012 19 0
Cobalt Compounds 5.43E-03 0.20 99.64 0.001 19 0
Methyl Ethyl Ketone 1.92E-03 0.07 99.71 9.620 6 0
Chloroform 1.76E-03 0.06 99.78 0.172 1 0
Beryllium Compounds 1.64E-03 0.06 99.83 <0.0001 19 0
Tetrachloroethylene 1.61E-03 0.06 99.89 0.434 5 0
Ethylbenzene 9.00E-04 0.03 99.93 0.900 18 0
Methylene Chloride 6.85E-04 0.02 99.95 0.685 16 0
Methy! Isobutyl Ketone 4.98E-04 0.02 99.97 1.495 2 0
p-Dichlorobenzene 3.01E-04 0.01 99.98 0.240 1 0
Styrene 2.07E-04 0.01 99.99 0.207 7 0
1,1,1-Trichloroethane 2.05E-04 0.01 99.99 0.205 4 0
Mercury 1.35E-04 <0.0001 100.00 <0.0001 19 0
Selenium Compounds 2.64E-05 <0.0001 100.00 0.001 19 0
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Table5-4a. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters
at Site#1 in Denver, Colorado (DECO)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

1,3-Butadiene -0.33 -0.38 -0.18 -0.35 0.33 0.35 -0.50 -0.27
Acetaldehyde 0.02 0.01 0.04 0.03 -0.07 0.14 -0.15 0.31
Acetonitrile 0.34 0.37 -0.17 0.21 -0.55 0.22 0.39 0.12
Arsenic Compounds 0.38 0.41 0.36 0.44 -0.20 -0.39 0.41 0.02
Benzene -0.23 -0.26 -0.14 -0.25 0.17 0.17 -0.35 -0.22
Carbon Tetrachloride 0.23 0.22 0.23 0.25 0.04 -0.37 0.09 0.45
1,2-Dichloroethane NA NA NA NA NA NA NA NA

Formaldehyde 0.11 0.16 0.31 0.22 -0.03 0.17 -0.09 0.49
Manganese Compounds 0.32 0.33 0.04 0.29 -0.37 -0.21 0.16 0.13
Tetrachloroethene 0.38 0.41 -0.31 0.21 -0.62 0.19 0.42 0.25
Trichloroethylene NA NA NA NA NA NA NA NA

Xylenes (total) -0.27 -0.28 -0.21 -0.28 0.12 0.26 -0.23 -0.32
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Table 5-4b.

Prevalent Compound Concentration Correlations with Selected M eteor ological Parameters
at Site#2 in Denver, CO (WECO)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

1,3-Butadiene 0.19 0.24 0.15 0.23 -0.06 -0.28 -0.09 0.04
Acetaldehyde 0.09 0.10 0.09 0.12 -0.06 0.07 -0.24 0.09
Acetonitrile 0.58 0.59 0.44 0.59 -0.41 -0.28 0.52 0.46
Arsenic Compounds 0.21 0.16 -0.10 0.10 -0.30 -0.05 0.43 -0.22
Benzene -0.17 -0.21 -0.13 -0.19 0.11 0.37 -0.12 -0.16
Carbon Tetrachloride -0.22 -0.18 0.18 -0.09 0.47 0.10 -0.03 -0.03
Formaldehyde 0.49 0.51 0.14 0.45 -0.54 -0.27 0.00 0.39
Manganese Compounds 0.32 0.26 -0.04 0.20 -0.37 -0.12 0.45 -0.15
p-Dichlorobenzene NA NA NA NA NA NA NA NA

Tetrachloroethylene -0.60 -0.65 -0.48 -0.68 0.58 0.33 -0.68 -0.19
Xylenes (total) -0.12 -0.14 -0.08 -0.12 0.06 0.34 -0.08 -0.13




Table5-5. Average Metal Concentrations M easured by the Colorado Monitoring Stations

Monitoring Average M etals Concentration
Station (ng/md)
DECO 50.39
WECO 46.52
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Table5-6. Motor Vehicle Information vs. Daily Concentration for Colorado Monitoring Sites

Estimated Car Traffic | Average Daily
Estimated County Registration/ | Population Estimated Data UATMP
Monitoring County Number of Population within Ten | 10-Mile Car (Daily Concentration
Station Population | Vehicles Owned Ratio Miles Registration | Average) (ug/m3)
DECO 560,415 415,535 0.74 1,283,560 949,834 44,200 57.62 (+11.62)
WECO 374,099 300,457 0.80 874,731 699,785 1,500 106.96 (+19.90)




6.0  Sitein Connecticut

This section focuses on meteorological, concentration, and spatial trends for the UATMP
sitein Connecticut (HACT), located in Hartford. Figure 6-1 is atopographical map showing the
monitoring station in its urban location. Figure 6-2 is amap identifying facilities within ten
miles of this site that reported to the 1999 NEI. The Hartford site is surrounded by numerous
sources. Many sources near HACT fall into four categories. fabricated metal, surface coating,

waste treatment and disposal, and fuel combustion.

Hourly meteorological datawere retrieved for all of 2003 at the weather station nearest
this site with the purpose of calculating correlations of meteorological data with ambient air

concentration measurements. The weather station is Hartford-Brainard Airport (WBAN 14752).

The HACT site sampled for carbonyl compounds only. Table 6-1 highlights the average
UATMP concentration (carbonyl compounds only) at the HACT site, along with temperature
(average maximum and average), moisture (average dew point temperature, average wet-bulb
temperature, and average relative humidity), wind information (average u- and v- components of
the wind), and pressure (average sealevel pressure) for the entire year and on days samples were
taken. Hartford’s New England location is one that sees fairly variable weather from day to day
because most frontal systems trek across the region. However, the city’s proximity to the
Atlantic Ocean has a major influence on its climate, as summers will be somewhat cooler and
winters will be slightly warmer. Thisinformation can be verified in The Weather Almanac, fifth
edition (Ruffner and Bair, 1987).

6.1 Prevalent Compounds at the Connecticut Site

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at thissite. The only carbonyl compounds with
toxicity weighting factors are acetaldehyde and formaldehyde. Table 6-2 summarizes the cancer
weighting scores, and Table 6-3 summarizes the noncancer weighting scores. For a compound

to be considered prevalent at a site, itstoxicity score must contribute to the top 95% of the total
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site score. In the aforementioned tables, compounds that are shaded are considered prevalent for

this site.

Tables 6-2 and 6-3 show that acetaldehyde and formal dehyde were both detected at
HACT. Acetaldehyde was the only prevalent cancer compound, while both acetaldehyde and
formaldehyde were prevalent non-cancer compounds at the HACT site. All of the toxic carbonyl
compounds were detected at the HACT site.

6.2  Toxicity Analysis

The acetaldehyde cancer toxicity score was over 99% of the total cancer score, while
Formal dehyde toxicity was over 67% of the total noncancer toxicity. The acetaldehyde cancer
risk was the highest among the toxic carbonyl compounds at 9.14 in amillion. For the
compounds which may lead to adverse noncancer health effects, the average formaldehyde
toxicity was 0.962 (over 1 indicates a significant chance of anoncancer health effect). Of the
thirty-six measured formaldehyde concentrations, 15 were above the formal dehyde noncancer

RfC weighting factor.

6.3  Meteorological and Concentration Averages at the Connecticut Site

Only carbonyl compounds were sampled at this site, asindicated in Tables 3-3 and 3-4.
Therefore, only carbonyl compounds factor into the average UATMP concentrations. The
average UATMP concentration was 33.42 (+ 4.29) ug/m®.

Table 6-4 presents the summary of calculated Pearson Correlation coefficients for each of
the prevalent compounds and selected meteorological parametersat HACT. Identification of the
site-specific prevalent compounds is discussed in Section 6.1 of thisreport. The meteorological
parameters had very poor correlations with acetaldehyde and formaldehyde, with the exception
of the v-component of the wind (0.40 and 0.49, respectively).
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6.4  Spatial Analysis

County-level car registration and population in Hartford County, CT, were
obtained from the Connecticut Department of Motor Vehicles and the U.S. Census Bureau, and
aresummarized in Table 6-5. Also included in Table 6-5 is the population within 10 miles of
each site and the average daily traffic information, which reflects the average number of cars
passing the monitoring sites on the nearest roadway to each site on adaily basis. Using these
parameters, a county-level car registration ratio was computed. An estimation of 10-mile car
registration was computed using the 10-mile populations surrounding the monitors and the
computed car registration ratio. Thisinformation is compared to the average daily concentration
of the prevalent compounds at the HACT sitein Table 6-5.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area. (For more information on this study, refer to section 3.4.2.) Since only carbonyl

compounds were sampled, a BTEX analysis could not be performed.

6.5 RFG Analysis

The Hartford MSA isin afederal RFG mandated area (EPA, 1994), and must use
gasoline additives to reduce VOC emissions. During the summer period, MTBE and TAME are
used; in the winter, MTBE, TAME, ETBE, and ethanol are used. A summer 2002 survey of 6
service stations showed an oxygen content of 2.12% by weight and a benzene content of 0.600%
by volume. MTBE and TAME averaged 9.27% and 2.74% by weight, respectively (EPA,
2003b). A winter survey of 4 service stations showed an oxygen content of 2.01% by weight and
a benzene content of 0.718% by volume. MTBE, TAME, ETBE, and ethanol averaged 8.85%,
1.53%, - 0.02%, and 0.45%, respectively (EPA, 2003b). Because VOCs were not sampled at
HACT, an RFG analysis was not performed.
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Figure 6-1. Hartford, Connecticut (HACT) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000
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Figure6-2. FacilitiesLocated Within 10 Milesof HACT
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C  Chemicals & Allied Products Facility (1)

E Electric, Gas, & Sanitary Services (1)

Z Electrical & Electronic Equipment Facility (1)
D Fabricated Metal Products Facility (7)

F Fuel Combustion Industrial Facility (31)

I Incineration Industrial Facility (1)

L Liquids Distribution Industrial Facility (1)

B Mineral Products Processing Industrial Facility (1)

P Miscellaneous Processes Industrial Facility (2)

¥ Rubber & Miscellaneous Plastic Products Facility (1)

s Surface Coating Processes Industrial Facility (10)
Waste Treatment & Disposal Industrial Facility (9)
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Table6-1. Average Concentration and M eteorological Parametersfor the HACT Sitein Connecticut

Average

Average

Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/m?) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \ 58.61 50.04 40.69 45.93 73.35 1015.96 1.18 -0.59
HACT | 2003 & (x2.01) (+1.88) (x2.12) (+1.82) (x1.55) (+0.80) (x0.31) (x0.45)
sample 33.42 66.94 57.82 50.02 53.63 78.14 1016.91 0.50 -0.18
day (+4.29) (+4.99) (+4.81) (+4.75) (+4.45) (£3.34) (£2.41) (+0.89) (+1.10)




Table 6-2. Summary of the Toxic Cancer Compounds at the Hartford, Connecticut

Monitoring Site- HACT

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 9.14E-06 99.44 99.44 4.156 36 9.14
Formaldehyde 5.18E-08 0.56 100.00 9.425 36 <1




Table6-3. Summary of the Toxic Noncancer Compounds at the Hartford, Connecticut
Monitoring Site- HACT

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 9.62E-01 67.56 67.56 9.425 36 15



Table 6-4. Prevalent Compound Concentration Correlations with Selected M eteorological Parametersat the
Hartford, Connecticut Site (HACT)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind
Acetaldehyde 0.08 0.10 0.09 0.09 -0.06 -0.11 0.01 0.40
Formaldehyde 0.32 0.31 0.27 0.29 -0.14 0.00 0.05 0.49




0T-9

Table 6-5. Motor Vehicle Information vs. Daily Concentration for the Connecticut Monitoring Site

Estimated Car Traffic | Average Daily
Estimated County Registration/ | Population Estimated Data UATMP
Monitoring County Number of Population within Ten | 10-Mile Car (Daily Concentration
Station Population | Vehicles Owned Ratio Miles Registration | Average) (ug/m3)
HACT 867,332 686,895 0.79 575,327 454,508 10,000 33.42 (x4.29)




7.0 Sitesin Florida

This section focuses on meteorological, concentration, and spatial trends for the four
UATMP sitesin and near the Tampa/St. Petersburg, FL area (AZFL, CWFL, GAFL, LEFL), one
sitein the Orlando, FL, area (ORFL), and four South Florida sites (BGFL, DBFL, FLFL,
MDFL). Inthe Tampa/St. Petersburg area, one of these sitesislocated in St. Petersburg, two in
Tampa, and one in Clearwater, while the south Florida sites are scattered among Belle Glade,
Delray Beach, Pompano Beach and Miami. Figures 7-1 through 7-9 are topographical maps
showing the monitoring stations in their urban locations. Figures 7-10 through 7-14 are maps
identifying facilities within ten miles of the sites and that reported to the 1999 NEI. The Tampa-
St. Petersburg sites are clustered around each other, with a majority of the facilities between
CWFL, AZFL, and GAFL, and between GAFL and LEFL. A large number of fuel combustion
and surface coating sources are located in this region. BGFL islocated south of Lake
Okeechobee, with only seven facilities within ten miles of the monitoring station. Five of these
facilities are fuel combustion facilities, oneis an electric, gas, and sanitary service facility, and
oneisaliquid distribution facility. DBFL and FLFL are both located on the east coast of
Florida, with DBFL to the north of FLFL. There are more facilities near FLFL, most of which
are fuel combustion or surface coating facilities. Dueto MDFL’s coastal location, most of the
facilities are located to the west of the monitoring station. Most of the facilities located within
ten miles of MDFL are surface coating or fuel combustion sources. Emission sources are fairly
evenly distributed around the ORFL site, with amajority of the facilitiesinvolved in waste
treatment and disposal.

Hourly meteorological data were retrieved for all of 2003 at seven weather stations near
these sites with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The seven weather stations are Tampa International Airport, St.
Petersburg/Whitted Airport, St. Petersburg/Clearwater International Airport, Hollywood
International, Orlando Executive Airport, Palm Beach International Airport, and Miami
International Airport (WBAN 12842, 92806, 12873, 12849, 12841, 12844, and 12839,

respectively).

7-1



Table 7-1 highlights the average UATMP concentration at each of the sites, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
days samples were taken. The Tampa/St. Petersburg areais located on Florida' s Gulf Coast,
Belle Glade isin south central Florida, and the remaining sites are located along the east coast of
southern Florida. Florida's climate is subtropical, with very mild winters and warm, muggy
summers, as Table 7-1 confirms. The annual average maximum temperature isin the 80s for all
of the locations and relative humidity isin the 70 to 80 percent range. Although land and sea
breezes affect each of the locations, wind generally blows from a southeasterly direction due to
high pressure offshore. Thisinformation can be found in The Weather Almanac, fifth edition
(Ruffner and Bair, 1987).

7.1  Prevalent Compoundsat the Florida Sites

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at these sites. The only carbonyl compounds with
toxicity weighting factors are acetaldehyde and formaldehyde. Tables 7-2a-1 summarize the
cancer weighting scores, while Tables 7-3a-i summarize the noncancer weighting scores. For a
compound to be considered prevalent at a site, its toxicity score must contribute to the top 95%
of the total site score. In the aforementioned tables, compounds that are shaded are considered

prevalent for this site.

As can be shown in Tables 7-2a-i and 7-3a-i, acetaldehyde was the only prevalent cancer
compound at each of the Florida sites, while both acetal dehyde and formaldehyde were prevalent
for noncancer compounds. All of the toxic carbonyl compounds were detected at the Florida

sites, similarly to nationwide cancer and non-cancer prevalent carbonyl compounds.
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7.2  Toxicity Analysis

The number of detects of acetaldehyde was equal to the number of detects for
formaldehyde at each of the sites. Acetaldehyde’ s cancer toxicity contribution was greater than
99% at al of the sites. The acetaldehyde cancer risk at AZFL was the highest among the nine
sitesat 7.08 in amillion, while the remaining sites ranged from 1.32 (at BGFL) to 6.22 (at
DBFL). For the compounds which may lead to adverse noncancer health effects, the associated
toxicities of acetaldehyde and formaldehyde were low. The highest noncancer risk was
acetaldehyde at AZFL (0.358). Of the six adverse health effect exceedances, five occurred at
DBFL.

7.3  Meteorological and Concentration Averages at the Florida Sites
Only carbonyl compounds were measured at the nine sites, asindicated in Tables 3-3 and
3-4. Table 7-1 lists the averages for selected meteorol ogical parameters from January 2003 to

December 2003, as well as the average UATMP concentration at each of the sites.

Tables 7-4a-i are the summaries of calculated Pearson Correlation coefficients for the
prevalent carbonyl compounds (acetal dehyde and formaldehyde) and selected meteorol ogical
parameters by site. Identification of the site-specific prevalent compoundsis discussed in
Section 7.1 of thisreport. The strongest correlations (all negative) were computed at DBFL,
between acetal dehyde and the temperature parameters, the dewpoint, and the wet bulb
temperature (-0.76, -0.79, -0.74, and -0.78, respectively). FLFL, the closest Florida site to
DBFL, did not exhibit the same strength in correlations, although there were strong correlations
between the u-component of the wind and acetaldehyde and formaldehyde at this site. However,
BGFL, which islocated roughly fifty mileswest of DBFL, did exhibit similar correlations
between acetal dehyde and the aforementioned weather parameters, although somewhat weaker
(-0.43, -0.42, -0.48, and -0.47, respectively) but still negative. MDFL generally exhibited weak
correlations, with the exception of a moderately strong positive correlation between acetal dehyde
and the u-component of the wind. Moderately strong to strong negative correlations between
acetaldehyde and the moisture variables exist at ORFL. Formaldehyde also had a moderately
strong negative correlation with relative humidity. LEFL had the strongest correlations of the
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Tampa/St. Petersburg sites. Acetaldehyde exhibited moderately strong to strong negative
correlations with both the temperature and moisture variables while formal dehyde had
moderately strong positive correlations with the temperature variables. With few exceptions, the

remainder of the correlations at the remaining sites were relatively weak.

7.4  Spatial Analysis

County-level car registration and population information for the Florida counties were
obtained from the Florida Department of Highway Safety and Motor Vehicles and the U.S.
Census Bureau, and are summarized in Table 7-6. Also included in Table 7-6 is the population
within 10 miles of each site and the average daily traffic information, which reflects the average
number of cars passing the monitoring sites on the nearest roadway to each site on adaily basis.
Using these parameters, a car registration ratio was computed. An estimation of 10 mile car
registration was computed using the 10 mile populations surrounding the monitors and the car
registration ratio. Thisinformation is compared to the average daily concentration of the
prevalent compounds at the Florida sitesin Table 7-6. The DBFL site has the largest amount of
traffic passing by on adaily basis, while the CWFL and FLFL sites have the lowest. The MDFL
site has the highest estimated ten mile vehicle ownership while the BGFL site has the lowest.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to section 3.4.2.). Since only carbonyl

compounds were sampled at the Florida sites, a BTEX analysis could not be performed.

75 NATTSSite Analysis

One of the Tampa sites, LEFL, is an EPA designated NATTS site. A description of the
NATTS program is given in Section 3.6. For LEFL, the following two analyses were conducted:
acomposite back trgjectory analysis and aregulation analysis. Details on each type of analysis
isalso provided in Section 3.6. Since there were no Noncancer Benchmark exceedances, an

emission tracer analysis was not performed.
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7.5.1 Composite Back Trajectory Analysis

Figure 7-15 is the composite back trajectory map for the LEFL site. Each line represents
the 24-hour trajectory along which a parcel of air traveled towards the monitoring location on a
sampling day. Asshown in Figure 7-15, the back trajectories originated from an array of
different directions. Most of the trgjectories paths pass over the Gulf of Mexico or the Atlantic.
The 24-hour airshed domain islarge, as the furthest away a back tragjectory originated was
southeast Missouri. As each circle around the site represents 100 miles, 63% of the trajectories
originated within 300 miles, and 84% within 400 miles from the LEFL site.

7.5.2 Regulation Analysis

Table 3-10 summarizes the number of facilities that account for approximately 90% of
the total UATMP pollutant emissions in the 10 mile area around the monitoring station. One of
the 16 facilitiesat LEFL listed in Table 3-11 is potentially subject to future regulations. Table 7-
6 identifies the regulations that are potentially applicable. Based on this analysis, the regulations
shown are expected to achieve reductions in ambient concentrations of the following UATMP
pollutants. acetaldehyde and formaldehyde. Reductions are projected to be less than 1% for both
compounds (0.5% for acetaldehyde and 0.8% for formaldehyde) as the regulations are
implemented (the latest compliance date is 2007). The emission reductions are primarily

attributed to regulation of reciprocating internal combustion engines.
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Figure 7-1. St. Petersburg, Florida (AZFL) Monitoring Station
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Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 7-2. Belle Glade, Florida (BGFL) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:100,000.
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Figure 7-3. Clearwater, Florida (CWFL) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:25,000.
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Figure 7-4. Delray Beach, Florida (DBFL) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:25,000.
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Figure 7-5. Pompano Beach, Florida Site (FLFL) Monitoring Station
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Figure7-6. Tampa, Florida Site 1 (GAFL) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:25,000.

7-11



Figure7-7. Tampa, Florida Site 2 (LEFL) Monitoring Station
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Figure7-8. Miami, Florida (MDFL) Monitoring Station
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Figure 7-9. Orlando, Florida (ORFL) Monitoring Station
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Figure 7-10. Facilities L ocated Within 10 Milesof AZFL, CWFL, GAFL, and LEFL
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Figure 7-11. Facilities L ocated Within 10 Miles of BGFL
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Figure 7-12. FacilitiesLocated Within 10 Miles of DBFL and FLFL
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Figure 7-13. Facilities L ocated Within 10 Miles of MDFL
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& Food & Kindred Products Facility (1) ¥ Rubber & Miscellaneous Plastic Products Facility (1)

F Fuel Combustion Industrial Facility (6) S Surface Coating Processes Industrial Facility (17)
I Incineration Industrial Facility (1) & Waste Treatment & Disposal Industrial Facility (2)

Wholesale Trade - Nondurable Goods (1)
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Figure 7-14. Facilities L ocated Within 10 Miles of ORFL
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Figure 7-15. Composite Back Trajectory for LEFL
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Table7-1. Average Concentration and M eteor ological Parametersfor Sitesin Florida

Average Average Average Average Wet Average Average u- Average v-

UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of

Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name | Type (ugm’) (°F) (°F) (°F) (°F) (%) (mb) (kts (kts
All Q 79.66 73.22 64.86 68.03 76.61 1016.77 -1.40 -0.23

gEL 2003 N (+0.95) (+0.99) (+1.10) (+0.96) (+0.99) (+0.41) (+0.41) (+0.50)
sample 8.63 80.14 73.31 64.25 67.73 75.16 1017.00 -157 -0.96

day (x0.77) (x2.28) (x2.38) (x2.73) (x2.34) (x2.51) (x0.90) (x1.06) (x1.01)

All \\ N 82.73 76.55 67.93 70.98 75.87 1016.50 -2.84 0.38

BGEL 2003 & (+0.67) (+0.77) (+0.95) (+0.81) (+0.83) (+0.35) (+0.48) (+0.46)
sample 145 82.83 76.90 68.87 71.68 77.41 1016.07 -2.83 -0.19

day (+0.19) (+2.15) (+2.38) (+2.95) (+2.48) (+2.98) (+1.16) (+1.82) (+1.65)

All \\ N 80.30 72.26 63.86 67.12 76.61 1017.15 -0.61 -041

CwWEL |-2003 N (+0.95) (+1.00) (+1.19) (+1.02) (+0.96) (+0.41) (+0.4) (+0.47)
sample 8.14 80.5 72.31 63.59 66.95 75.72 1017.42 -0.75 -1.03

day (+0.78) (+2.3) (+2.33) (+2.79) (+2.38) (+2.24) (+0.89) (+1.09) (+0.97)

All \\\: 82.79 75.61 67.54 70.39 77.43 1016.97 -2.24 0.52

DBEL 2003 N (+0.74) (+0.84) (+0.96) (+0.84) (+0.84) (+0.36) (+0.5) (+0.45)
sample 7.51 83.47 76.24 68.52 71.16 78.35 1016.67 -1.89 0.05

day (+2.96) (+2.45) (+2.63) (+2.71) (+2.46) (+2.98) (+1.19) (+1.86) (+1.61)

All \\\\\‘ 82.73 76.55 67.93 70.98 75.87 1016.50 -2.84 0.38

FLEL |-2003 N (+0.67) (+0.77) (+0.95) (+0.81) (+0.83) (+0.35) (+0.48) (+0.46)
sample 5.29 84.11 78.47 70.57 73.22 77.77 1015.94 -3.66 0.28

day (+0.83) (+1.87) (+1.90) (+2.45) (+2.02) (+2.89) (+1.16) (+1.62) (+1.65)

All ‘\‘\\\ 80.45 72.25 63.02 66.61 74.53 1017.20 0.19 -0.24

GAFL | 2003 N\ (+0.95) (+1.02) (+1.19) (+1.02) (+0.94) (+0.41) (+0.32) (+0.34)
sample 6.80 8111 72.64 62.73 66.57 72.99 1017.44 0.13 -0.75

day (+0.60) (+2.31) (+2.45) (+2.86) (+2.43) (+2.49) (+0.93) (+0.86) (+0.75)

All ‘\‘\\\ 80.45 72.25 63.02 66.61 74.53 1017.20 0.19 -0.24

| EFL 2003 N\ (+0.95) (+1.02) (+1.19) (+1.02) (+0.94) (+0.41) (+0.32) (+0.34)
sample 6.88 80.95 72.43 62.50 66.37 72.99 1017.48 0.09 -0.74

day (+0.49) (+2.34) (+2.49) (+2.87) (+2.45) (+2.45) (+0.92) (+0.84) (+0.74)

All \\\\ 83.41 76.67 67.74 70.88 75.16 1016.77 -2.51 053

MDFL | -2003 \ (+0.68) (+0.76) (+0.89) (+0.76) (+0.78) (+0.34) (+0.43) (+0.38)
sample 2.76 84.30 77.50 68.82 71.82 76.01 1016.57 -2.66 0.11

day (x0.43) (x2.06) (x2.4) (£3.08) (x2.52) (£3.22) (x1.21) (x1.54) (£1.43)
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Table 7-1. Average Concentration and M eteorological Parametersfor Sitesin Florida (Continued)

Average Average Average Average Wet Average Average u- Averagev-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/m?®) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \ 81.24 71.97 63.49 66.84 76.96 1016.77 -1.40 -0.13
2003 \ (+0.97) (+1.00) (+1.27) (+1.06) (+1.07) (£0.41) (£0.41) (+0.39)
ORFL [sample 6.87 8353 7478 67.05 69.88 78.98 1017.52 -0.39 -0.27
day (+0.70) (+2.28) (+2.21) (+2.94) (£2.39) (+3.09) (+0.96) (+1.25) (+0.93)




Table 7-2a. Summary of the Toxic Cancer Compounds at the St. Peter sburg, Florida

Monitoring Site- AZFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 7.08E-06 99.83 99.83 3.220 59 7.08
Formaldehyde 1.23E-08 0.17 100.00 2.239 59 <1
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Table 7-2b. Summary of the Toxic Cancer Compounds at the Belle Glade, Florida

Monitoring Site - BGFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 1.32E-06 99.85 99.85 0.599 29 1.32
Formaldehyde 1.96E-09 0.15 100.00 0.356 29 <1
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Table 7-2c. Summary of the Toxic Cancer Compounds at the Clearwater, Florida

Monitoring Site - CWFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 4.92E-06 99.67 99.67 2.238 60 4.92
Formaldehyde 1.64E-08 0.33 100.00 2.974 60 <1
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Table7-2d. Summary of the Toxic Cancer Compounds at the Delray Beach, Florida

Monitoring Site- DBFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 6.22E-06 99.79 99.79 2.828 30 6.22
Formaldehyde 1.33E-08 0.21 100.00 2.425 30 <1
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Table 7-2e. Summary of the Toxic Cancer Compounds at the Pompano Beach, Florida

Monitoring Site- FLFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 5.35E-06 99.87 99.87 2433 27 5.35
Formaldehyde 6.80E-09 0.13 100.00 1.236 27 <1
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Table 7-2f. Summary of the Toxic Cancer Compounds at the Gandy Monitoring Sitein

Tampa, Florida - GAFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)
Acetaldehyde 4.87E-06 99.73 99.73 2.214 57 4.87
Formaldehyde 1.31E-08 0.27 100.00 2.384 57 <1
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Table7-2g. Summary of the Toxic Cancer Compounds at the Lewisin Tampa, Florida

Monitoring Site- LEFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)
Acetaldehyde 3.09E-06 99.58 99.58 1.402 58 3.09
Formaldehyde 1.29E-08 0.42 100.00 2.339 58 <1
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Table 7-2h. Summary of the Toxic Cancer Compounds at the Miami, Florida

Monitoring Site- MDFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)
Acetaldehyde 2.84E-06 99.88 99.88 1.290 27 2.84
Formaldehyde 3.51E-09 0.12 100.00 0.637 27 <1
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Table7-2i. Summary of the Toxic Cancer Compounds at the Winter Park, Florida

Monitoring Site - ORFL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)
Acetaldehyde 4.41E-06 99.67 99.67 2.620 45 4.41
Formaldehyde 1.44E-08 0.33 100.00 2.006 45 <1
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Table7-3a. Summary of the Toxic Noncancer Compounds at the St. Petersburg, Florida

Monitoring Site- AZFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetaldehyde 3.58E-01 61.02 61.02 3.220 59 0
Formaldehyde 2.29E-01 38.98 100.00 2.239 59 0
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Table 7-3b. Summary of the Toxic Noncancer Compounds at the Belle Glade, Florida

Monitoring Site - BGFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetaldehyde 6.65E-02 64.70 64.70 0.599 29 0
Formaldehyde 3.63E-02 35.30 100.00 0.356 29 0
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Table 7-3c. Summary of the Toxic Noncancer Compounds at the Clearwater, Florida
Monitoring Site - CWFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 3.04E-01 54.96 54.96 2974 60 1
Acetaldehyde 2.49E-01 45.04 100.00 2.238 60 0




Table 7-3d. Summary of the Toxic Noncancer Compounds at the Delray Beach, Florida

Monitoring Site- DBFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetaldehyde 3.14E-01 55.95 55.95 2.828 30 3
Formaldehyde 2.47E-01 44.05 100.00 2.425 30 2
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Table 7-3e. Summary of the Toxic Noncancer Compounds at the Pompano Beach, Florida

Monitoring Site- FLFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetaldehyde 2.70E-01 68.20 68.20 2.433 27 0
Formaldehyde 1.26E-01 31.80 100.00 1.236 27 0
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Table 7-3f. Summary of the Toxic Noncancer Compounds at the Gandy Monitoring Site
in Tampa, Florida - GAFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetaldehyde 2.46E-01 50.28 50.28 2214 57 0
Formaldehyde 2.43E-01 49.72 100.00 2.384 57 0

7-37




Table 7-3g. Summary of the Toxic Noncancer Compounds at the Lewis Monitoring Sitein

Tampa, Florida - LEFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 2.39E-01 60.51 60.51 2.339 58 0
Acetaldehyde 1.56E-01 39.49 100.00 1.402 58 0
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Table 7-3h. Summary of the Toxic Noncancer Compounds at the Miami, Florida
Monitoring Site- MDFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetaldehyde 1.43E-01 68.79 68.79 1.290 27 0
Formaldehyde 6.50E-02 31.21 100.00 0.637 27 0
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Table 7-3i. Summary of the Toxic Noncancer Compounds at the Winter Park, Florida
Monitoring Site - ORFL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 2.67E-01 54.53 54.53 2.620 45 0
Acetaldehyde 2.23E-01 45.47 100.00 2.006 45 0
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Table 7-4a. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the St. Peter sburg,
Florida Site (AZFL)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde 0.15 0.12 0.04 0.07 -0.15 0.13 -0.43 -0.18
Formaldehyde -0.10 -0.16 -0.31 -0.26 -0.42 0.09 -0.08 -0.08
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Table 7-4b. Prevalent Compound Concentration Correlationswith Selected M eteorological Parametersat the Belle Glade,
Florida Site (BGFL)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde -0.43 -0.42 -0.48 -0.47 -0.35 0.12 0.14 -0.16
Formaldehyde -0.08 -0.06 -0.26 -0.20 -0.50 0.19 -0.27 -0.16
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Table 7-4c. Prevalent Compound Concentration Correlationswith Selected Meteorological Parameters at the Clearwater,
Florida Site (CWFL)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde -0.04 -0.16 -0.28 -0.24 -0.43 0.20 -0.22 -0.05
Formaldehyde 0.26 0.22 0.20 0.21 0.09 0.00 -0.19 0.22
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Table 7-4d. Prevalent Compound Concentration Correlations with Selected M eteor ological Parameters at the Delray Beach,
Florida Site (DBFL)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde -0.76 -0.79 -0.74 -0.78 0.03 0.45 0.34 -0.45
Formaldehyde -0.23 -0.20 -0.19 -0.20 0.01 0.24 -0.20 -0.18
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Table 7-4e. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameter s at the Pompano

Beach, Florida Site (FLFL)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde -0.29 -0.39 -0.14 -0.21 0.36 -0.31 0.69 0.03
Formaldehyde -0.15 -0.29 -0.17 -0.20 0.14 -0.30 0.58 0.00
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Table 7-4f. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Gandy Sitein

Tampa, Florida (GAFL)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde -0.11 -0.20 -0.34 -0.30 -0.43 0.27 -0.35 0.03
Formaldehyde 0.22 0.12 0.03 0.07 -0.17 0.11 -0.34 0.17
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Table 7-4g. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Lewis Sitein

Tampa, Florida (LEFL)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde -0.36 -0.43 -0.56 -0.52 -0.54 0.35 -0.03 -0.09
Formaldehyde 0.45 0.43 0.27 0.34 -0.26 -0.05 0.09 0.23
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Table 7-4h. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Miami, Florida

Site (MDFL)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde 0.19 0.07 0.21 0.17 0.37 -0.27 0.43 0.27
Formaldehyde 0.15 0.09 0.15 0.14 0.20 -0.25 0.19 0.00
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Table 7-4i. Prevalent Compound Concentration Correlations with Selected M eteorological Parameters at the Winter Park,
Florida Site (ORFL)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetaldehyde -0.23 -0.31 -0.48 -0.45 -0.60 -0.13 0.35 -0.29
Formaldehyde 0.17 0.14 -0.09 -0.03 -0.43 -0.21 0.33 0.11
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Table 7-5. Motor Vehicle Information vs. Daily Concentration for Florida Monitoring Sites

Estimated Car Traffic | Average Daily
Estimated County Registration/ | Population Estimated 10- Data UATMP
Monitoring County Number of Population | within Ten Mile Car (Daily Concentration
Station Population | VehiclesOwned Ratio Miles Registration Average) (ug/m3)
AZFL 926,716 1,139,738 1.23 575,371 707,706 51,000 8.63 (= 0.77)
BGFL 1,190,390 889,710 0.75 34,023 25,517 12,200 1.45 (£ 0.19)
CWFL 926,716 1,139,738 1.23 562,482 691,853 1000 8.14 (£ 0.78)
DBFL 1,190,390 889,710 0.75 493,006 369,755 201,032 7.51 (£ 2.96)
FLFL 1,709,118 1,195,203 0.70 1,050,037 735,026 1,000 5.29 (+ 0.83)
GAFL 1,053,864 763,989 0.72 455,039 327,628 81,400 6.80 (x 0.60)
LEFL 1,053,864 763,989 0.72 587,295 422,852 1,055 6.88 (+ 0.49)
MDFL 2,332,599 1,699,557 0.73 1,209,024 882,588 15,200 2.76 (+ 0.43)
ORFL 946,484 750,761 0.79 949,497 750,103 59,00 6.87 (£ 0.70)
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Table 7-6

. Summary of Future Regulations That May be Applicable for Nearby Facilities Surrounding LEFL

Primary SIC
Facility Name Code SIC Code Description Regulation Citation Regulation Name
Tampa Bay 4911 Electric Services 40 CFR part 63, subpart | Reciprocating Internal
Shipbuilding and 2777 Combustion Engines NESHAP
Repair Company




8.0 Sitesinlllinois

This section focuses on meteorological, concentration, and spatial trends for the two
UATMPsitesin Illinois (NBIL and SPIL). Both of these sites are located in the Chicago-
Naperville-Joliet, IL-IN-WI metropolitan statistical area (MSA). Figures 8-1 and 8-2 are
topographical maps showing the monitoring stations in their urban locations. Figure 8-3isa
map identifying facilities within ten miles of these sites that reported to the 1999 NEI. The
NBIL and SPIL sites are within afew miles of each other, with numerous sources between them.

Sources near these sites are predominantly fuel combustion facilities.

Hourly meteorological datawere retrieved for all of 2003 at two weather stations near
these sites with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The two weather stations are Palwaukee Municipal Airport and
O’'Hare International Airport (WBAN 04838 and 94846, respectively).

The Chicago sites sampled for VOC only. Table 8-1 highlights the average UATMP
concentration (VOC only) at each of these sites, along with temperature (average maximum and
average), moisture (average dew point temperature, average wet-bulb temperature, and average
relative humidity), wind information (average u- and v- components of the wind), and pressure
(average sealevel pressure) for the entire year and on days samples were taken. Daily weather
fluctuations are common for the Chicago area due to its Great Lakes location. The proximity of
Chicago to Lake Michigan offers moderating effects from the continental climate of the region.
In the summertime, lake breezes can cool the city when winds from the south and southwest
push temperatures upward. How much and what kind of winter precipitation depends on the
origin of the air mass. The largest snowfalls tend to occur when cold air masses flow southward
over Lake Michigan. Wind speeds average around 10 mph, contrary to the city’s nickname,

“The Windy City”, which comes from the enhanced wind speeds from channeling between tall

buildings downtown. This information can be found in The Weather Almanac, fifth edition
(Ruffner and Bair, 1987). Table 8-1 also lists the averages for selected meteorol ogical
parameters from January 2003 to December 2003.
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8.1 Prevalent Compoundsat thelllinois Sites

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Tables 8-2a-b summarize the cancer
weighting scores, while Tables 8-3a-b summarize the noncancer weighting scores. For a
compound to be considered prevalent at a site, its toxicity score must contribute to the top 95%
of the total site score. In the aforementioned tables, compounds that are shaded are considered

prevaent for each site.

As can be shown in Tables 8-2a-b, most of the prevalent cancer compounds reflect the
nationwide prevalent cancer compound list, as listed in Section 3 of thisreport. Only 1,2-
dochloroethane (detected at SPIL), and trichloroethylene (detected at SPIL and NBIL) were not
listed among the nationwide prevalent compounds. For the noncancer compounds summarized
in Tables 8-3a-b, most of the prevalent non-cancer compounds were listed among the nationwide
noncancer prevalent list. However, at the NBIL site, only two compounds were considered
prevalent. Of the nine prevalent compounds at the SPIL site, six are also on the nationwide
prevalent list.

Toxic compounds not detected at either of the Chicago sites were: 1,2-dichloroethane;
1,3-dichloropropene; 1,1,2-trichloroethane; vinyl chloride; bromoform; chloroprene; 1,1-
dichloroethene; methyl methacrylate; and chlorobenzene. Note, carbonyl compounds were not
sampled at the IL sites. Acetaldehyde and formaldehyde would therefore not be detected.

8.2  Toxicity Analysis

Acrylonitrile, trichloroethylene, carbon tetrachloride, tetrachl oroethylene, and benzene
were considered prevalent cancer compounds at both sites. At the NBIL site, acrylonitrile made
up nearly 70% of the cancer toxicity score, while only making up 23% of the toxicity at the SPIL
site. However, acrylonitrile was detected once at each site. Benzene had the largest number of
detects at both sites.
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At NBIL, acetonitrile made up 89% of the total noncancer toxicity. Acrylonitrile wasthe
only compound to be considered prevalent at both sites, and was near or at the top of the average
toxicity lists. Aspreviously mentioned, only one concentration for acrylonitrile was reported at
adetectable level. Benzene, methylene chloride, and toluene had the greatest number of detects

of the noncancer compounds at both sites.

The acrylonitrile cancer risk at NBIL was the highest among the two sitesat 93.0in a
million, while at SPIL, the 1,2-dichloroethane cancer risk was 19.3 in amillion. For the
compounds which may lead to adverse noncancer health effects, the average acetonitrile toxicity
at NBIL was 6.61 (over 1 indicates a significant chance of a noncancer health effect). Of the
nine measured acetonitrile concentrations at NBIL, one was above the acrylonitrile noncancer
RfC weighting factor. This one concentration on June 26, 2003 is driving the high acetonitrile

average.

8.3  Meteorological and Concentration Averages at thelllinois Sites

As previously mentioned, the Chicago sites sampled only for VOC. Asindicated in
Table 8-1, the average UATMP concentration at NBIL was nearly five times higher than the
average UATMP concentration at SPIL.

Tables 8-4a-b present the summary of calculated Pearson Correlation coefficients for
each of the site-specific prevalent compounds and selected meteorological parameters.
| dentification of the site-specific prevalent compounds is discussed earlier in this section. At
NBIL, most of the correlations between the weather parameters and the prevalent compounds
wereweak. The strongest correlation was between acetonitrile and the u-component of the wind
(0.60). Pearson correlations could not be computed for acrylonitrile due to the low number of
detects (fewer than 3).

The SPIL site had somewhat stronger correlations. The strongest correlation was

between bromomethane and sea level pressure (0.96). Bromomethane also had strong positive

correlations with moisture variables, and very strong negative correlations with the wind
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components. Tetrachloroethylene had moderately strong to strong negative correlations with the
temperature variables, dewpoint and wet bulb temperatures, and the v-component of the wind.
Nearly all of the compounds exhibited negative correlations with the u-component of the wind.
Pearson correlations could not be computed for acrylonitrile and 1,2-dichloroethane due to the

low number of detects (fewer than 3).

84  Spatial Analysis

County-level car registration and population information for Cook County, IL, were
obtained from the lllinois Secretary of State and the U.S. Census Bureau, and are summarized in
Table 8-5. Also included in Table 8-5 is the population within 10 miles of each site and the
average daily traffic information, which represents the average number of cars passing the
monitoring sites on the nearest roadway to each site on adaily basis. Using these parameters, a
car registration ratio was computed. An estimation of 10 mile car registrations was computed
using the 10 mile populations surrounding the monitors and the car registration ratio. This
information is compared to the average daily concentration of the prevalent compounds at each
lllinoissitein Table 8-5. The SPIL site has both the largest amount of traffic passing by on a

daily basis and the largest number of vehicles owned within aten mile radius.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at each of the monitoring sites. NBIL most closely resembles the ratios of the roadside study of
the two Chicago sites, although its toluene-ethylbenzene ratio is much higher and its xylenes-
ethylbenzene and benzene-ethylbenzene ratios are somewhat lower than those of the roadside
study. Like NBIL, SPIL has a higher toluene-ethylbenzene ratio, but the SPIL site’s xylenes-

ethylbenzene and benzene-ethylbenzene ratios are roughly equal to each other.
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85 RFG Analysis

The Chicago-Naperville-Joliet, IL-IN-WI MSA participates in the federally-mandated
reformulated fuel program (EPA, 1999c). Throughout the year, the oxygen content in gasoline
must be at least 2% by weight, boosting the octane quality, increasing combustion, and reducing
exhaust emissions. Additionally, the benzene content must not be greater than 1% by volume
(EPA, 1994). The oxygenates used as RFG additives in the Chicago MSA are MTBE and
ethanol (EPA, 2003b).

A survey at 7 service stations during the summer of 2002 in the Chicago MSA showed
the oxygen content of the fuel at 3.50% by weight and the benzene content at 0.746% by volume.
MTBE and ethanol aso averaged 0.01% and 10.09% by weight, respectively, from the summer
survey (EPA, 2003b). A survey at 4 service stations during the winter of 2002 in this MSA
showed the oxygen content of the fuel at 3.64% by weight and the benzene content at 0.751% by
volume. MTBE and ethanol also averaged 0.01% and 10.48% by weight, respectively, from the
winter survey (EPA, 2003b). Figures 8-4 and 8-5 are the VOC profiles at the lllinois sites.

At NBIL (Figure 8-4), the total VOC concentrations varied throughout the year, with the
highest concentration occurring on June 26, 2003. On that day (a Noncancer Benchmark
exceedance day), the stationary source HAP contribution was much higher than other sampling
days. The mobile source (BTEX and non-BTEX) HAP concentrations were low and fairly
consistent. The sampling at NBIL ran from April 21 - December 29, thus missing most of the
winter season. Only one non-HAP VOC concentration was detected throughout the entire
sampling season. The NBIL BTEX concentration was compared to the BTUT BTEX
concentration. BTUT islocated in anon-RFG requirement area, but the two sites have similar
traffic volumes (NBIL = 34,900; BTUT = 33,310). The BTEX concentrations at NBIL area
third lessthan BTUT (7.03 ng/m?® vs. 25.63 n.g/m?, respectively). It appears that the RFG
requirements may be effective at NBIL.

At SPIL (Figure 8-5), the total VOC concentrations were consistently low throughout the
year, with the highest concentration occurring on April 27, 2003. On that day, the stationary
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source HAP contribution was much higher than other sampling days. The mobile source (BTEX
and non-BTEX) HAP concentrations varied through the sampling period. The sampling at SPIL
ran from April 15 - December 29, thus missing most of the winter season. The non-HAP VOC
concentrations were low or nonexistent. The SPIL BTEX concentration was compared to the
ELNJBTEX concentration. Both sites are located in RFG mandated areas, sampled for VOCs
and have high volumes of traffic passing by their monitor (SPIL daily traffic = 214,900; ELNJ
daily traffic = 170,000). The BTEX concentrations are lower in SPIL than ELNJ (7.90 ug/m?

vs. 14.80 n.g/m?, respectively), which indicates that the RFG requirements may be more effective
at SPIL.

86 NATTSSite Analysis

One of the Chicago sites, NBIL, isan EPA designated NATTS site. A description of the
NATTS program is given in Section 3.6. For NBIL, each of the following analyses were
conducted: a back trajectory analysis, aregulation analysis, and an emission tracer analysis.

Details on each type of analysis are also provided in Section 3.6.

8.6.1 Back Trajectory Analysis

Figure 8-6 is the composite back trajectory map for the NBIL site. Each line represents
the 24-hour tragjectory along which a parcel of air traveled toward the monitoring location on a
sampling day. Asshown in Figure 8-6, the back trajectories originated predominantly from the
south, southwest, west, and northwest of the site. The 24-hour airshed domain is large, as the
farthest away a back trajectory originated was north-central North Dakota. The trajectories that
originated the farthest away from the site generally appeared to originate toward the northwest of
NBIL. Aseach circle around the site in Figure 8-6 represents 100 miles, 60% of the trajectories
originated within 300 miles, and 66% within 400 miles from the NBIL site.

8.6.2 Regulation Analysis

Table 3-10 summarizes the number of facilities that account for approximately 90% of
the total UATMP pollutant emissions in the 10 mile area around the monitoring station. Two of
the 51 facilitiesat NBIL listed in Table 3-11 are potentially subject to future regulations. Table
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8-6 identifies the regulations that are potentially applicable. Based on this analysis, the
regulations shown are expected to achieve reductionsin ambient concentrations of the following
UATMP pollutants. methyl ethyl ketone, methyl isobutyl ketone, and toluene. Reductions are
projected for methyl isobutyl ketone (19%), methyl ethyl ketone (25%), and toluene (4%) as the
regulations are implemented (the latest compliance date is 2007). The emission reductions are
primarily attributed to regulation of surface coating of metal parts and paper and other web

coating.

8.6.3 Emission Tracer Analysis

The high acetonitrile noncancer toxicity score was further examined. Figure 8-7 isthe
pollution rose for all acetonitrile samples at NBIL. The lone high concentration (June 26, 2003)
points to possible acetonitrile emission sources west of the monitor. Figure 8-8 isamap of
acrylonitrile stationary emission sources west of the NBIL monitor. According to the 1999 NEI,
the Chrysler Corporation - Belvedere Assembly Plant is to the west of the monitoring site. Air
sampled at NBIL on this date probably passed over this assembly plant earlier in the day. Figure
8-9 is aback trajectory map for this date, which shows the air originating west of the monitor. It
isinteresting to note that, in Figure 8-4, the VOC profile plotted for June 26 reveals that the
magnitude of the stationary source VOC HAPs in comparison to other sampling days was
extremely high. For only this acetonitrile sampling day, the 24-hour wind direction was from the
west.
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Figure 8-1. Chicago, Illinois Site 1 (NBIL) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 8-2. Chicago, Illinois Site 2 (SPIL) Monitoring Station
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Figure 8-3. Facilities Located Within 10 Miles of NBIL and SPIL
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Source Category Group (No. of Facilities)
! Admin. of Economic Programs (1)
Agricultural Services Facility (2)
Amusement & Recreational Services (1)
Apparel & Other Textile Products Facility (1)
Automobile Dealers (1)
Building Materials, Hardware, Garden Supply, & Mobile Home (1)
Chemicals & Allied Products Facility (8)
Electric, Gas, & Sanitary Services (2)
Electrical & Electronic Equipment Facility (5)
Engineering & Management Services Facility (1)
Fabricated Metal Products Facility (8)
Ferrous Metals Processing Industrial Facility (1)
Fuel Combustion Industrial Facility (110)
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Health Services Facility (4)

Incineration Industrial Facility (2)

Industrial Machinery & Equipment Facility (8)
Instruments & Related Products Facility (3)

Liquids Distribution Industrial Facility (3)

Medical, Dental, & Hospital Equipment and Supplies (1)
Mineral Products Processing Industrial Facility (2)
Miscellaneous Manufacturing Industries (1)
Miscellaneous Processes Industrial Facility (18)
Monclassifiable Establishments (8)

Pharmaceutical Production Processes Industrial Facility (1)
Polymers & Resins Production Industrial Facility (1)
Primary Metal Industries Facility (2)

Printing & Publishing Facility (12)

Real Estate Facility (1)

Rubber & Miscellaneous Plastic Products Facility (4)
Surface Coating Processes Industrial Facility (18)
Unknown (1)

Waste Treatment & Disposal Industrial Facility (2)
Wood Furniture Facility (1)
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Figure 8-4. 2003 Total VOC Profileat NBIL
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Figure 8-5. 2003 Total VOC Profileat SPIL
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Figure 8-6. Composite Back Trajectory for NBIL
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Figure 8-7. Acetonitrile Pollution Rosefor NBIL
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Figure 8-8. Acrylonitrile Source West of the NBIL Monitoring Site
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Figure 8-9. 24-Hour Back Trajectory (50, 250, and 500 M eter s Abovegr ound)
at NBIL on June 26, 2003
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Table 8-1. Average Concentration and Meteorological Parametersfor Sitesin Illinois

Average Average Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/m’) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \\\\ 56.90 48.64 37.91 43.70 69.15 1016.71 142 -0.32
IL- 2003 \ (+2.12) (+1.95) (+1.96) (+1.78) (+1.26) (+0.68) (+0.47) (+0.51)
NBIL sample 124.11 69.34 60.34 49.05 54.23 69.60 1015.22 172 0.98
day (+196.51) (+4.98) (+4.48) (+4.38) (+4.04) (+3.62) (+1.8) (+1.38) (+1.43)
All \\ N 57.64 49.21 38.21 44.06 68.76 1016.10 1.34 -0.54
IL- 2003 x (+2.13) (+1.96) (+1.93) (+1.78) (+1.31) (+0.67) (+0.56) (+0.52)
spiL | sample 26.22 66.30 57.41 4574 51.29 68.51 1015.17 1.71 0.83
day (+6.21) (+5.44) (+4.87) (+4.63) (+4.32) (+4.16) (+1.66) (+1.58) (+1.68)




Table 8-2a. Summary of the Toxic Cancer Compounds at the Northbrook, Illinois

Monitoring Site - NBIL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of

Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)
Acrylonitrile 9.30E-05 69.91 69.91 1.367 1 93.0
Trichloroethylene 1.48E-05 11.12 81.03 7.394 13 14.8
Carbon Tetrachloride 8.18E-06 6.15 87.18 0.545 33 8.18
Tetrachloroethylene 7.34E-06 5.52 92.70 1.244 14 7.34
Benzene 5.63E-06 4.23 96.93 0.721 35 5.63
1,3-Butadiene 2.38E-06 1.79 98.72 0.079 6 2.38
p-Dichlorobenzene 1.40E-06 1.05 99.77 0.127 2 1.40
Methylene Chloride 3.03E-07 0.23 100.00 0.645 26 <1
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Table 8-2b. Summary of the Toxic Cancer Compounds at the Schiller Park, Illinois

Monitoring Site- SPIL

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)
1,2-Dichloroethane 1.93E-05 23.16 23.16 0.743 1 19.3
Acrylonitrile 1.92E-05 23.00 46.16 0.282 1 19.2
Benzene 9.58E-06 11.49 57.65 1.229 40 9.58
Trichloroethylene 9.38E-06 11.25 68.90 4.692 31 9.38
Carbon Tetrachloride 9.15E-06 10.97 79.87 0.610 36 9.15
Tetrachloroethylene 7.12E-06 8.53 88.40 1.206 22 7.12
1,3-Butadiene 5.95E-06 7.13 95.53 0.198 22 5.95
p-Dichlorobenzene 3.28E-06 3.94 99.47 0.299 5 3.28
Methylene Chloride 4.44E-07 0.53 100.00 0.945 34 <1
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Table 8-3a. Summary of the Toxic Noncancer Compounds at the Northbrook, I1linois

Monitoring Site - NBIL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity Contribution | Contribution (ug/m®) Detects | Concentrations
Acetonitrile 6.61E+00 88.77 88.77 396.682 9 1
Acrylonitrile 6.84E-01 9.18 97.95 1.367 1 0
1,3-Butadiene 3.97E-02 0.53 98.48 0.079 6 0
Benzene 2.40E-02 0.32 98.80 0.721 35 0
Xylenes (o-, m-, p-) 2.35E-02 0.32 99.12 2.349 30 0
Carbon Tetrachloride 1.36E-02 0.18 99.30 0.545 33 0
Chloromethane 1.34E-02 0.18 99.48 1.209 35 0
Trichloroethylene 1.23E-02 0.17 99.65 7.394 13 0
Toluene 9.92E-03 0.13 99.78 3.969 35 0
Chloroform 8.62E-03 0.12 99.90 0.845 27 0
Tetrachloroethylene 4.61E-03 0.06 99.96 1.244 14 0
Methy! Isobutyl Ketone | 9.15E-04 0.01 99.97 2.746 2 0
Methylene Chloride 6.45E-04 0.01 99.98 0.645 26 0
Ethylbenzene 4.38E-04 0.01 99.99 0.438 26 0
Methyl Ethyl Ketone 3.95E-04 0.01 99.99 1.977 18 0
Styrene 2.75E-04 <0.0001 99.99 0.275 7 0
1,1,1-Trichloroethane 1.75E-04 <0.0001 100.00 0.175 17 0
p-Dichlorobenzene 1.59E-04 <0.0001 100.00 0.127 2 0
Methy! tert-Butyl Ether 7.84E-05 <0.0001 100.00 0.235 1 0

8-20




Table 8-3b. Summary of the Toxic Noncancer Compounds at the Schiller Park, Illinois

Monitoring Site- SPIL

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acrylonitrile 1.41E-01 35.38 35.38 0.282 1 0
1,3-Butadiene 9.91E-02 24.86 60.24 0.198 22 0
Benzene 4.10E-02 10.27 70.51 1.229 40 0
Xylenes (o-, m+, p-) 2.87E-02 7.19 77.70 2.867 38 0
Bromomethane 2.64E-02 6.63 84.33 0.132 4 0
Carbon Tetrachloride 1.53E-02 3.83 88.15 0.610 36 0
Chloromethane 1.34E-02 3.35 91.50 1.203 40 0
Toluene 8.79E-03 221 93.71 3.517 40 0
Trichloroethylene 7.82E-03 1.96 95.67 4.692 31 0
Acetonitrile 6.45E-03 1.62 97.29 0.387 11 0
Tetrachloroethylene 4.47E-03 112 98.41 1.206 22 0
Chloroform 2.14E-03 0.54 98.95 0.210 9 0
Methylene Chloride 9.45E-04 0.24 99.18 0.945 34 0
Methyl Ethyl Ketone 7.00E-04 0.18 99.36 3.499 18 0
1,1,1-Trichloroethane 6.26E-04 0.16 99.52 0.626 15 0
Ethylbenzene 5.06E-04 0.13 99.64 0.506 34 0
Styrene 4.02E-04 0.10 99.74 0.402 21 0
p-Dichlorobenzene 3.73E-04 0.09 99.84 0.299 5 0
1,2-Dichloroethane 3.10E-04 0.08 99.91 0.743 1 0
1,2,4-Trichlorobenzene 1.96E-04 0.05 99.96 0.039 1 0
Chloroethane 7.79E-05 0.02 99.98 0.779 1 0
Methy! Isobutyl Ketone 6.56E-05 0.02 100.00 0.197 5 0
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Table 8-4a. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters
in Northbrook, Illinois (NBIL)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Acetonitrile -0.06 0.01 -0.09 -0.03 -0.29 -0.29 0.60 -0.04
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene 0.09 0.01 -0.05 -0.02 -0.15 -0.09 -0.22 0.36
Carbon Tetrachloride 0.14 0.09 -0.01 0.05 -0.26 -0.04 -0.18 -0.05
Tetrachloroethylene -0.22 -0.37 -0.06 -0.20 0.40 -0.44 -0.27 -0.31
Trichloroethylene -0.11 0.05 0.19 0.15 0.45 -0.07 -0.07 -0.27
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Table 8-4b. Prevalent Compound Concentration Correlations with Selected M eteor ological Parameters
in Schiller Park, Illinois (SPIL)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind

1,3-Butadiene -0.19 -0.24 -0.28 -0.27 -0.02 -0.06 -0.19 0.12
Acrylonitrile NA NA NA NA NA NA NA NA

Benzene -0.08 -0.12 -0.08 -0.11 0.15 0.08 -0.15 0.27
Carbon Tetrachloride 0.24 0.24 0.22 0.24 -0.07 0.01 -0.15 -0.07
1,2-Dichloroethane NA NA NA NA NA NA NA NA

Bromoethane -0.02 0.30 0.51 0.43 0.61 0.96 -0.78 -0.79
Chloromethane 0.22 0.19 0.12 0.15 -0.16 0.09 -0.16 0.24
Tetrachloroethylene -0.54 -0.50 -0.35 -0.45 0.26 0.14 -0.15 -0.49
Toluene 0.08 0.08 0.14 0.10 0.17 -0.02 -0.26 0.02
Trichloroethylene 0.05 -0.03 -0.30 -0.16 -0.45 -0.01 0.09 0.15
Xylenes (total) 0.18 17 0.26 0.22 0.25 -0.10 -0.23 0.21




vZ-8

Table 8-5. Motor Vehicle Information vs. Daily Concentration for Illinois Monitoring Sites

Car Average Daily
Estimated County | Registration/ Estimated Traffic Data UATMP
Monitoring | Estimated County | Number of Vehicles | Population Population within | 10-Mile Car (Daily Concentration
Station Population Owned Ratio Ten Miles Registration Average) (ug/m®)
NBIL 5,377,507 2,087,197 0.39 884,133 344,812 34,900 124.11 (£196.51)
SPIL 5,377,507 2,087,197 0.39 2,094,530 816,867 214,900 26.22 (+6.21)




9.0 Sitein Massachusetts

This section focuses on meteorological, concentration, and spatial trends for the UATMP
site in Massachusetts (BOMA). Thissiteislocated in the Boston-L awrence-Worcester
metropolitan statistical area (MSA). Figure 9-1 is atopographical map showing the monitoring
station in its urban location. Figure 9-2 isamap identifying facilities within ten miles of this site
that reported to the 1999 NEI. BOMA islocated near three main types of industries: fuel
combustion, waste treatment and disposal, and liquids distribution.

Hourly meteorological datawere retrieved for all of 2003 at a weather station near this
site with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The nearest weather station is Logan International Airport
(WBAN 14739).

The BOMA site sampled for metals only. Table 9-1 highlights the average metals
concentration, along with temperature (average maximum and average), moisture (average dew
point temperature, average wet-bulb temperature, and average relative humidity), wind
information (average u- and v- components of the wind), and pressure (average sea level
pressure) for the entire year and on days samples were taken. Boston’s location on the East
Coast ensures that the city experiences afairly active weather pattern. Most storm systems track
across the Northeast, bringing ample precipitation to the area. The proximity to the Atlantic
Ocean helps moderate cold outbreaks and hot spells, while at the same time allowing winds to
gust higher than they would farther inland. Winds generally flow from the northwest in the
winter and southwest in the summer. Thisinformation can be found in The Weather Almanac,
fifth edition (Ruffner and Bair, 1987). Table 9-1 also lists the averages for selected

meteorological parameters from January 2003 to December 2003.

9.1  Prevalent Compounds at the Massachusetts Site
Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Table 9-2 summarizes the cancer

weighting scores, while Table 9-3 summarizes the noncancer weighting scores. For a compound
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to be considered prevalent at a site, its toxicity score must contribute to the top 95% of the total
site score. In the aforementioned tables, compounds that are shaded are considered prevalent for

each site.

Asthe BOMA site only sampled for metals, only metals and metal compounds are listed
in the tables of toxic cancer and noncancer compounds, which is reflected in Tables 9-2 and 9-3.
The nationwide list of cancer and non-cancer prevalent compounds does not contain any metal
compounds, although all of the metals sampled have either a cancer or noncancer toxicity value.

Manganese, nickel, arsenic, and cadmium compounds are all prevalent at the BOMA site.

Because BOMA only sampled for metals, it cannot be determined what other, if any,
toxic compounds have concentrations above detectable limits and to what extent these other

toxic compounds would contribute towards toxicity in the area.

9.2  Toxicity Analysis

Arsenic and cadmium are prevalent cancer compounds at the BOMA site. Arsenic
compounds contribute to nearly 80% of the average cancer toxicity, although both arsenic and
cadmium had the same number of detects. Manganese compounds contribute to nearly 55% of
the average toxicity, while the other three prevalent metals, nickel, arsenic, and cadmium,

contribute almost equally to the toxicity scores.

The arsenic and compound cancer risk was the highest among the toxic metal compounds
at 8.60 inamillion. For the compounds which may lead to adverse noncancer health effects, the
average manganese toxicity was 0.259 (over 1 indicates a significant chance of a noncancer
health effect). None of the metal compound concentrations were above their noncancer RfC

weighting factors.
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9.3 Meteorological and Concentration Averages at the M assachusetts Site

Only metals and metal compounds were sampled at BOMA, and the average metal
concentration islisted in Table 9-1. Table 9-4 isthe summary of calculated Pearson Correlation
coefficients for each of the site-specific prevalent compounds and selected meteorological
parameters. Identification of the site-specific prevalent compounds is discussed earlier in this
section. At the BOMA site, nearly all of the correlations were in the moderately strong to very
strong range (-0.25 to -1.00 or 0.25 to 1.00) and most were negative. All of the compounds
exhibited moderately strong to strong negative correlations with average and maximum
temperature, dewpoint, and wet bulb temperature, ranging from -0.34 to -0.81. Three of the four
compounds exhibited a strong positive correlation with sealevel pressure. Nearly all of the
compounds had negative correlations with both wind components. Generally, as temperature,
moisture, and wind speeds decrease, and as sea level pressure increases, concentrations of the
metals and metal compounds also increase. The average metal concentration for BOMA islisted
in Table 9-5.

9.4  Spatial Analysis

County-level car registration was not available in Suffolk County, MA. Thus, state-level
car registration from the Energy Information Administration (EIA) was allocated to the county-
level using the county-level population proportion. County-level population information was
obtained from the U.S. Census Bureau, and is summarized in Table 9-6. Also included in Table
9-6 isthe population within 10 miles of each site and the average daily traffic information, which
represents the average number of cars passing the monitoring sites on the nearest roadway to
each siteon adaily basis. Using these parameters, a county-specific car registration ratio was
computed. An estimate of 10 mile car registration was computed using the 10 mile populations
surrounding the monitors and the car registration ratio. Thisinformation is compared to the

average daily concentration of the prevalent compounds at the BOMA site in Table 9-6.

A roadside study conducted to measure emissions from motor vehicles determined that

the concentration ratios of the BTEX compounds were relatively consistent from urban areato
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urban area. (For more information on this study, refer to section 3.4.2.) Since only metals and

metal compounds were sampled, aBTEX and RFG analysis could not be performed.

95 RFG Analysis

The Boston MSA voluntarily participates in afederal RFG program (EPA, 1994) and
uses gasoline additives to reduce VOC emissions. During the summer period, MTBE and
TAME are used; in the winter, MBTE, ethanol and TAME are used.

A summer 2002 survey of three service stations in Boston showed the oxygen content of
fuels as 2.09% by weight with a benzene content of 0.579% by volume. MTBE and TAME also
averaged 10.36% and 1.29% by weight, respectively (EPA, 2003b). A winter 2002 survey of
two service stations showed the oxygen content of the fuel as 2.05% by weight with a benzene
content of 0.663% by volume. MTBE, TAME, and ethanol averaged 9.98%, 1.05%, and 0.18%
by weight, respectively (EPA, 2003b). Since VOCs were not sampled at BOMA, an RFG

analysis could not be performed.

9.6 NATTSSiteAnalysis

The Boston siteis an EPA-designated NATTS site. A description of the NATTS
program isfound in Section 3.6. For BOMA, the following two analyses were conducted: a back
trajectory analysis and aregulation analysis. Details on each type of analysis are also provided
in
Section 3.6.

9.6.1 Composite Back Trajectory Analysis

Figure 9-3 is the composite back trajectory map for the BOMA site. Each line represents
the 24-hour tragjectory along which a parcel of air traveled toward the monitoring location on a
sampling day. BOMA sampled for only two months at the end of 2003 and therefore has very
few back tragjectories on its composite map. Asshown in Figure 9-3, the back trgjectories
originated from an array of different directions. However, half of the back tragjectories originate

from the west or northwest of the site. The other half of the trgjectories paths pass over the
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Atlantic Ocean. The 24-hour airshed domain islarge, as the farthest away a back trajectory
originated was central Michigan. As each circle around the site in Figure 9-3 represents 100
miles, 50% of the trajectories originated within 300 miles, and 63% within 400 miles of the
BOMA site.

9.6.2 Regulation Analysis

Table 3-10 summarizes the number of facilities that account for approximately 90% of
the total UATMP pollutant emissions in the 10-mile area around the monitoring station. Five of
the 17 facilities near BOMA listed in Table 3-11, are potentially subject to future regulations.
Table 9-7 identifies the regulations that are potentially applicable. Based on this anaysis, the
regulations shown are expected to achieve reductions in ambient concentrations of the following
UATMP pollutants: acetaldehyde, benzene, ethylbenzene, formaldehyde, and toluene.
Reductions are projected for acetaldehyde (0.3%), benzene (18%), ethylbenzene (10%),
formaldehyde (0.01%), and toluene (6%) as the regulations are implemented (the latest
compliance date is 2007). The emission reductions are primarily attributed to regulation of

organic liquids distribution and reciprocating internal combustion engines.
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Figure 9-1. Boston, Massachusetts (BOMA) Monitoring Station
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Figure 9-2. Facilities Located Within 10 Miles of BOMA
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Figure 9-3. Composite Back Trajectory for BOMA
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Table9-1. Average Concentration and M eteorological Parametersfor the BOMA Sitein Massachusetts

Average Average Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/m?) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \ 56.74 50.00 39.93 45.67 71.05 1015.72 243 -0.11
2003 \ (x1.94) (+1.85) (x2.11) (+1.78) (x1.75) (+0.85) (x0.67) (x0.52)
BOMA A
sample 0.06 52.38 44.58 32.51 39.65 64.48 1017.80 4.73 0.65
day (x0.02) (+3.48) (£2.69) (£3.64) (+2.61) (+6.93) (+6.81) (+3.66) (£3.13)




Table9-2. Summary of the Toxic Cancer Compounds at the Boston, M assachusetts

Monitoring Site- BOMA

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Arsenic Metal and 8.60E-06 79.45 79.45 0.002 8 8.60
Compounds
Cadmium Metal and 2.17E-06 20.04 99.49 0.001 8 217
Compounds
Beryllium Metal and 5.50E-08 0.51 100.00 <0.0001 3 <1
Compounds
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Table9-3. Summary of the Toxic Noncancer Compounds at the Boston, M assachusetts
Monitoring Site- BOMA

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Manganese Metal and 2.59E-01 54.62 54.62 0.013 8 0
Compounds
Nickel Metal and 6.81E-02 14.36 68.98 0.014 8 0
Compounds
Arsenic Metal and 6.67E-02 14.07 83.05 0.002 8 0
Compounds
Cadmium Metal and 6.03E-02 12.71 95.76 0.001 8 0
Compounds
Cobalt Meta and 9.54E-03 2.01 97.78 0.001 8 0
Compounds
Lead Metal and 9.03E-03 191 99.68 0.014 8 0
Compounds
Beryllium Meta and 1.15E-03 0.24 99.92 <0.0001 3 0
Compounds
Mercury Metal and 1.94E-04 0.04 99.96 <0.0001 8 0
Compounds
Selenium Metal and 1.76E-04 0.04 100.00 0.004 8 0
Compounds
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Table 9-4a. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Boston,

M assachusetts Site (BOMA)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
Arsenic Metal and -0.72 -0.55 -0.46 -0.54 -0.11 0.61 -0.59 -0.24
Compounds
Cadmium Metal and -0.34 -0.40 -0.42 -0.44 -0.19 0.29 -0.22 0.20
Compounds
Manganese Metal and -0.64 -0.36 -0.50 -0.48 -0.34 0.62 -0.35 -0.26
Compounds
Nickel Metal and -0.81 -0.68 -0.42 -0.59 0.08 0.64 -0.67 -0.38
Compounds




Table 9-5. Average Metals Concentrations Measured by the M assachusetts
Monitoring Station

Monitoring Average M etals Concentration
Station (ng/m3)
BOMA 47.85
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Table9-6. Motor Vehicle Information vs. Daily Concentration for Massachusetts Monitoring Site

Car Average Daily
Estimated County | Registration/ Estimated Traffic Data UATMP
Monitoring | Estimated County | Number of Vehicles | Population Population within | 10-Mile Car (Daily Concentration
Station Population Owned Ratio Ten Miles Registration Average) (ug/m®)
BOMA 689,925 562,696 0.82 1,585,559 1,293,166 34,900 0.06 (+0.02)
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Table9-7. Summary of Future Regulations That May be Applicable for Nearby Facilities Surrounding BOMA

Primary SIC
Facility Name Code SIC Code Description Regulation Citation Regulation Name

Citgo Petroleum 5171 Petroleum Bulk Stations and 40 CFR part 63, subpart | Organic Liquids Distribution
Corporation Terminas EEEE (non-Gasoline) NESHAP
Exxon Everett 5171 Petroleum Bulk Stations and 40 CFR part 63, subpart | Organic Liquids Distribution
Terminal Terminals EEEE (non-Gasoline) NESHAP
Gulf Qil, LP Chelsea 5171 Petroleum Bulk Stations and 40 CFR part 63, subpart | Organic Liquids Distribution

Terminas EEEE (non-Gasoline) NESHAP
Mobil Oil East, 5171 Petroleum Bulk Stations and 40 CFR part 63, subpart | Organic Liquids Distribution
Boston Terminal Terminals EEEE (non-Gasoline) NESHAP
Polaroid Corporation 3861 Photographic Equipment and 40 CFR part 63, subpart | Reciprocating Internal

Supplies 2777 Combustion Engines NESHAP




10.0 Sitesin Michigan

This section focuses on meteorological, concentration, and spatial trends for the five
UATMP sitesin Michigan. The Detroit, Michigan (APMI, DEMI, and E7MI), sites are located
in an urban area, while the Houghton Lake, Michigan (HOMI) site and the Sault Ste. Marie,
Michigan (ITCMI) sitearein more rural locations. Figures 10-1 through 10-5 are topographical
maps showing the monitoring stations in their urban and rural locations. Figures 10-6 through
10-8 are maps identifying facilities within ten miles of the sites that reported to the 1999 NEI.
The Detroit sites are oriented relatively north-south, all within afew miles of each other.
Numerous facilities surround these sites, mostly fuel combustion or surface coating facilities.
HOMI islocated in north-central Michigan, with few industrial facilities nearby, most of which
areinvolved in waste treatment and disposal. ITCMI islocated on the Upper Pennisula near the
U.S-Canadian border and the majority of facilities within ten miles of the site are aso involved

in waste treatment and disposal.

Hourly meteorological data were retrieved for all of 2003 at four weather stations near
the sites with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The weather stations are Detroit-Metropolitan Airport, Detroit
City Airport, Houghton Lake/Roscommon Airport, and Sault Ste. Marie International Airport
(WBAN 94847, 14822, 94814, and 14847, respectively).

Table 10-1 highlights the average UATMP concentration at each of the sites, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
days samples were taken. The Detroit areaislocated in the Great Lakes region, a place for
active weather, as several storm tracks run across the region. Hence, winters can be cold and
wet, while summers are generally mild. The urbanization of the area along with Lake St. Clair to
the east are two major influences on the city’ sweather. The lake tends to keep Detroit warmer
in the winter and cooler in the summer than more inland areas. The urban heat island tends to

keep the city warmer than outlying areas. Winds are often breezy and generally flow from the
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southwest on average, as can be confirmed by Table 10-1. Houghton Lakeisasmall lakein
north-central Michigan and does not have quite the moderating effect of Lake St. Clair. The area
isrural, without an urban heat island effect, which allows a greater temperature fluctuation than
in the Detroit area. Sault Ste. Marie islocated on the northeast edge of Michigan’s Upper
Pennisula. While this area also experiances an active weather pattern, its climate is somewhat
tempered by the surrounding waters of Lakes Superior and Huron, as the city resides on the
channel between the two lakes. Thislocation experiences ample precipitation, especialy during
alake-effect snow event. Thisinformation can be found in The Weather Almanac, fifth edition
(Ruffner and Bair, 1987), and at the following web sites:

http://meetings.sixconti nentshotel s.com/desti nations/detroit/weather.html and
http://areas.wildernet.com/pages/area.cfm?areal D=091004& CU_|D=1.

10.1 Prevalent Compoundsat the Michigan Sites

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Tables 10-2a-e summarize the cancer
weighting scores, while Tables 10-3a-e summarize the noncancer weighting scores. For a
compound to be considered prevalent at a site, its toxicity score must contribute to the top 95%
of the total site score. In the aforementioned tables, compounds that are shaded are considered
prevalent for each site. It isimportant to note each of the Michigan sites sampled for different
types of compounds. APMI sampled for VOC only; DEMI sampled carbonyl compounds and
VOC; E7TMI sampled for SNMOC; HOMI sampled carbonyl compounds, VOC, and metal
compounds; and ITCMI sampled for VOC and SVOC. Therefore the site-specific prevalent

compounds are going to vary from site to site.

As can be shown in Tables 10-2a-e, most of the detected cancer compounds reflect the
nationwide prevalent cancer compounds list, as listed in Section 3 of thisreport. However, all of
the prevalent compounds at these five sites are al so nationwide prevalent compounds, with the
exception of trichloroethylene at ITCMI. For the noncancer compounds summarized in

Tables 10-3a-€, toluene, bromomethane and chloromethane were the only site-specific prevalent
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compounds not included on the list of nationwide prevalent compounds. There were no

compounds considered prevalent at all five sites.

Toxic compounds not detected at any of the Michigan sites were: 1,2-dichloroethane;

vinyl chloride; 1,1-dichloroethene; bromoform; chloroprene; and methyl methacrylate.

10.2 Toxicity Analysis

Tetrachloroethylene was the only prevalent cancer compound at both APMI and HOMI,
contributing to 95% and 99%, respectively, of the cancer toxicity score. Tetrachloroethylene
was also a prevalent compound at DEMI, contributing to 87% of the total cancer toxicity.
Benzene and 1,3-butadiene were prevalent at three of the five sites (DEMI, E7MI, and ITCMI).
The number of detects varies across the sites and compounds, and benzene had the highest
number of detections at four of the five sites, ranging from 13 to 32. The tetrochloroethylene
cancer risk at HOMI was the highest among the five sites at 4,650 in amillion, while at APMI
and DEMI, the tetrachloroethylene cancer risk was 2,680 and 265 in amillion, respectively.
Cancer risk at E7MI and ITCMI were not high. It isinteresting to note that HOMI isin arural

location with few industrial sources nearby.

For the compounds which may lead to adverse noncancer health effects, the average
tetrachl oroethylene toxicity at HOMI and APMI was 2.86 and 1.68, respectively (over 1
indicates a significant chance of a noncancer health effect). Of the twenty-five adverse health
concentrations measured in the Michigan sites, ten were for tetrachloroethylene and fifteen were

for acetonitrile. All of the high acetonitrile concentrations were at HOMI.

10.3 Meteorological and Concentration Averages at the Michigan Sites

Carbonyl compounds and/or VOCs were measured at four of the five sites as indicated in
Tables 3-3 and 3-4. SVOC concentrations were sampled at the ITCMI siteonly. The average
SVOC concentration at ITCMI was 7.39 ng. E7MI also opted to have total NMOC and SNMOC
measured during its sampling. SNMOC/NMOC compounds are of particular interest because of

their role in ozone formation. Readers are encouraged to review EPA’s 2001 Nonmethane
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Organic Compounds (NMOC) and Speciated Nonmethane Organic Compounds (SNMOC)
Monitoring Program, Final Report (EPA, 2002) for more information on SNMOC/NMOC
trends and concentrations. The average total NMOC value for E7TMI was 303.78 ppbC, of which
64% could be identified through speciation. Of the speciated compounds, toluene measured the
highest concentration at the E7MI site (37.30 ppbC). The HOMI site opted to sample metals and
metal compounds in addition to carbonyls and VOC. However, samples were taken on only

2 days. Analysiswas therefore not performed. Information on SNMOC and SVOC isgivenin
Table 10-6.

Tables 10-4a-e are the summaries of calculated Pearson Correlation coefficients for each
of the site-specific prevalent compounds and sel ected meteorological parameters by site.
| dentification of the site-specific prevalent compounds is discussed in Section 3 of thisreport. At
APMI, both 1,3-butadiene and tetrachl oroethylene exhibited negative correlations with both the
temperature and moisture variables, although tetrachloroethylene’s correlations were stronger.
Benzene had a moderately strong positive correlation with the same variables. The strongest
correlation at APMI was between benzene and sea level pressure (0.65). Pearson correlations

could not be computed for acrylonitrile due to the low number of detects (fewer than 3).

At DEMI, very strong negative correlations were computed between acetonitrile and the
temperature variables, the moisture variables (except relative humidity), and the v-component of
the wind (ranging from -0.77 to -0.79). Moderately strong to strong positive correlations were
found between 1,3-butadiene, acetaldehyde, benzene, carbon tetrachloride, and formal dehyde
and the temperature and moisture variables (except relative humidity). The remaining
correlations tended to be weak.

While correl ations between the compounds and temperature (maximum and average) and
moisture (dewpoint and wet bulb) variables tended to be weak at E7MI, they were also all
negative. Correlations between the compounds and relative humidity and sea level pressure
were all positive. The wind components had the strongest correlations with prevalent compound

concentrations. The u-component exhibited a moderately strong negative correlation with the
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compounds while the v-component exhibited a moderately strong positive correlation with the

compounds.

With the exception of formaldehyde, only weak correlations with the meteorol ogical
parameters were found at HOMI. Formaldehyde had very strong positive correlations with
temperature (maximum and average) and moisture (dewpoint and wet bulb) and a strong
negative correlation with relative humidity (0.83, 0.83, 0.75, 0.79, -0.64, respectively).
Tetrachloroethylene had one strong correlation with sealevel pressure (0.71), while the rest were
mainly weak. Pearson correlations could not be computed for bromomethane due to the low

number of detects (fewer than 3).

Over half of the computed correlations at ITCMI fall into the moderately strong to very
strong categories. Moderately strong negative correlations were computed between 1,3-
butadiene, acetonitrile, benzene, and xylenes and temperature (maximum and average) and
moisture (dewpoint and wet bulb) variables, while carbon tetrachloride and p-dichlorobenzene
exhibited moderately strong to strong positive correlations with the same parameters. 1,3-
Butadiene had a strong positive correlation with sealevel pressure and avery strong negative
correlation with the u-component of thewind. Acetonitrile had a strong negative correlation
with the v-component of the wind while p-dichlorobenzene had a very strong positive correlation
with the v-component. Pearson correlations could not be computed for acrylonitrile or

trichloroethylene due to the low number of detects (fewer than 3).

10.4 Spatial Analysis

County-level car registration information was not available for the three Michigan
counties. Thus, state-level car registration, from the Energy Information Administration (EIA),
was allocated to the county level using the county-level population proportion. County-level
population datain Chippewa County, Missaukee County, and Wayne County, Michigan, were
obtained from the U.S. Census Bureau, and are summarized in Table 10-7. Alsoincluded in
Table 10-7 is the population within 10 miles of each site and the average daily traffic

information, which represents the average number of cars passing the monitoring sites on the
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nearest roadway to each site on adaily basis. Using these parameters, a county-specific car
registration ratio was computed. An estimation of 10-mile car registration was computed using
the 10-mile populations surrounding the monitors and the car registration ratio. This information
is compared to the average daily concentration of the prevalent compounds at the sites listed in
Table 10-7. The Dearborn site (DEMI) has the highest estimated vehicle ownership within aten
mile radius; the other Detroit sites were much lower. However, the ITCMI site has the highest

daily traffic volume passing a Michigan monitor.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at each of the monitoring sites. None of the four sites that sasmpled VOC look much like the
roadside study. All of these sites had larger toluene ethylbenzene ratios, with HOMI having the
largest concentration ratio of all the UATMP sites, more than four times that of the roadside
study. The roadside study’s xylene-ethylbenzene ratio is higher than its benzene-ethylbenzene
ratio. APMI’s benzene-ethylbenzene and xylenes-ethylbenzene ratios were nearly equa while
DEMI, HOMI, and ITCMI al had larger benzene-ethylbenzene ratios than xylene-ethylbenzene
ratios. Since E7MI did not samplefor VOC, aBTEX analysis could not be performed for this

site.

105 NATTSSiteAnalysis

One of the Detroit, MI, sites, DEMI, is an EPA-designated NATTS site. A description of
the NATTS program is given in Section 3.6. For DEMI, each of the following analyses were
conducted: a back trajectory analysis, aregulation analysis, and an emission tracer analysis.

Details on each type of analysis are also provided in Section 3.6.
10.5.1 Back Trajectory Analysis

Figure 10-9 is the composite back trajectory map for the DEMI site. Each line represents

the 24-hour tragjectory along which a parcel of air traveled toward the monitoring location on a
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sampling day. Asshown in Figure 10-9, the back trajectories originated from many different
directions, athough more than half of them originated from an area west of the monitoring
location. The 24-hour airshed domain islarge, as the farthest away a back trajectory originated
was northern Minnesota, over six hundred miles away. As each circle around the site represents
100 miles, 56% of the trajectories originated within 300 miles, and 76% within 400 miles from
the DEMI site.

10.5.2 Regulation Analysis

Table 3-10 summarizes the number of facilities that account for approximately 90% of
the total UATMP pollutant emissions in the 10-mile area around the monitoring station. Seven
of the 12 facilities listed near DEMI in Table 3-11 are potentially subject to future regulations.
Table 10-7 identifies the regulations that are potentially applicable. Based on thisanalysis, the
regulations shown are expected to achieve reductions in ambient concentrations of the following
UATMP pollutants: ethylbenzene, formaldehyde, methyl ethyl ketone, methyl isobutyl ketone,
and toluene. Reductions are projected for ethylbenzene (41%), formaldehyde (0.1%), methyl
ethyl ketone (45%), methyl isobutyl ketone (44%), and toluene (12%) as the regulations are
implemented (the latest compliance date is 2007). The emission reductions are primarily

attributed to regulation of surface coating operations and petroleum refineries.

10.5.3 Emission Tracer Analysis

At DEMI, the highest tetrachl oroethylene concentration occurred on October 6, 2003.
Figure 10-10 is the pollution rose for al tetrachl oroethylene samples at DEMI. The lone high
concentration points to possible tetrachl oroethylene emission sources east of the monitor. Figure
10-11 isamap of acrylonitrile stationary emission sources east of the DEMI monitor. According
to the 1999 NEI, Rouge Power & Utility Operations Facility, Detroit Edison - River Rouge
Plant, Honeywell, Detroit Coke Plant, and Petro-Chem Processing are al to the east of the
monitoring site. However, Figure 10-12 is a back trajectory map for this date, which shows the
air originating north and northwest of the monitor. It is possible that air sampled at DEMI on
this date passed over the above listed facilities earlier in the day. However, an analysis of the

hourly meteorological data shows that winds were primarily calm or light and out of the north
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for the morning hours, turned southerly during the afternoon, and became calm again overnight.
Surface map analysis shows high pressure moved across the area on that day, thus leading to

possible stagnation at the surface level.
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Figure 10-1. Detroit, Michigan Site 1 (APMI) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.

10-9



Figure 10-2. Detroit, Michigan Site2 (DEMI) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 10-3. Detroit, Michigan Site 3 (E7MI) Monitoring Station
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Figure 10-4. Houghton Lake, Michigan (HOMI) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:25,000.
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Figure 10-5. Sault Ste. Marie, Michigan (ITCMI) Monitoring Station
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Figure 10-6. Facilities L ocated Within 10 Milesof APMI, DEMI, E7TMI
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¥ Automotive Repair, Services, & Parking (4)

Chemicals & Allied Products Facility (13)

Electric, Gas, & Sanitary Services (8)

Fabricated Metal Products Facility (12)

Fermrous Metals Processing Industrial Facility (4)

Fuel Combustion Industrial Facility (71)

Incineration Industrial Facility (3)

Industrial Machinery & Equipment Facility (3)

Instruments & Related Products Facility (1)

Integrated Iron & Steel Manufacturing Facility (5)

Liguids Distribution Industrial Facility (8)

Mineral Products Processing Industrial Facility (4)
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0

Mote: Due to facility density and colocation, the total facilities
displayed may not represent all facilities within the area of interest.

Miscellaneous Manufacturing Industries (1)
Miscellaneous Processes Industrial Facility (10)
MNonclassifiable Establishments (1)

Petroleum & Coal Products (1)

Petroleum/Mat. Gas Prod. & Refining Industrial Facility (1)
Pharmaceutical Production Processes Industrial Facility (2)
Polymers & Resins Production Industrial Facility (2)
Primary Metal Industries Facility (2)

Production of Inorganic Chemicals Industrial Facility (4)
Stone, Clay, Glass, & Concrete Products (1)

Surface Coating Processes Industrial Facility (34)
Transportation Equipment (2)

Unknown (1)

Utility Boilers (6)

Waste Treatment & Disposal Industnal Facility (16)
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Figure 10-7. Facilities L ocated Within 10 Milesof HOMI
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Figure 10-8. Facilities L ocated Within 10 Milesof ITCMI
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F Fuel Combustion Industrial Facility (1)
T \Waste Treatment & Disposal Industrial Facility (27)
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Figure 10-9. Composite Back Trajectory for DEMI
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Figure 10-10. Tetrachloroethylene Pollution Rose for DEMI
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Figure 10-11. Tetrachloroethylene Sources East of the DEMI Monitoring Site
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Figure 10-12. 24-Hour Back Trajectory (50, 250, and 500 M eter s Abovegr ound)
at DEMI on October 6, 2003
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Table 10-1. Average Concentration and Meteorological Parametersfor Sitesin Michigan

Average Average Average Average Wet Average Average u- Averagev-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure theWind the Wind
Name Type (ug/m?®) (°F) (°F) (°F) (°F) (%) (mb) (kts) (kts)
All Q 57.07 49.01 40.08 44.73 73.56 1016.14 212 0.58
M- 2003 N\ (£2.08) (+1.93) (+1.89) (£1.78) (+1.11) (+0.67) (+0.54) (0.49)
APME | cample | 352.80 65.33 56.82 48.21 52.30 74.71 1017.74 1.53 3.14
day (+232.95) (+5.60) (+5.03) (+5.13) (+4.75) (+3.36) (+2.22) (+2.22) (+1.66)
All \\\: 56.78 49.45 38.74 44.38 68.95 1016.18 151 -0.32
M- 2003 N (+2.09) (+1.96) (+1.89) (+1.77) (+1.17) (+0.68) (+0.54) (+0.40)
DEMI sample B55.77 58.36 51.23 40.64 46.03 69.33 1016.17 1.45 159
day (+37.93) (+6.9) (+6.37) (+6.05) (+5.72) (+3.35) (+2.33) (+1.88) (+1.61)
All \\\:I 56.78 49.45 38.74 44.38 68.95 1016.18 151 -0.32
M- 2003 N\ (+2.09) (+1.96) (+1.89) (+1.77) (+1.17) (+0.68) (+0.54) (+0.40)
E7MI sample 11581 82.31 73.32 61.33 65.87 68.01 1017.14 1.49 0.73
day (+33.45) (+2.62) (+2.63) (+3.21) (+2.62) (+3.86) (+2.72) (+2.42) (+1.49)
All \\Y\ 52.93 4311 34.66 39.25 75.30 1015.82 1.70 -0.04
MI- 2003 N\ (+2.24) (+1.99) (+1.92) (+1.83) (+1.16) (+0.71) (+0.54) (+0.40)
HOMI | sample 240.77 56.50 46.19 38.06 42.26 76.61 1015.32 2.02 1.94
day (+225.00) (+7.44) (+6.90) (+6.64) (+6.37) (+3.71) (+2.50) (+1.60) (+1.28)
All \\\\ 49.32 40.85 32.02 37.20 73.39 1014.77 0.92 -0.62
M- 2003 \\ (+2.18) (+2.04) (+2.08) (+1.91) (+1.38) (+0.76) (+0.49) (+0.34)
ITcMml | sample 17.57 59.53 51.16 45.38 48.04 82.59 1013.48 0.73 0.27
day (+5.04) (+5.73) (+5.12) (+4.61) (+4.62) (+2.84) (+2.03) (+1.43) (+1.16)




Table 10-2a. Summary of the Toxic Cancer Compounds at the Allen Park
Monitoring Sitein Detroit, Michigan - APM|I

Average Cancer Risk
Average % Cumulative% | Concentration # (Out of
Compound Toxicity Contribution Contribution (ug/m®) Detects 1 Million)

Tetrachloroethylene 2.68E-03 95.17 95.17 454.215 13 2,680
Acrylonitrile 1.07E-04 3.82 98.99 1.581 1 107
Benzene 1.28E-05 0.46 99.44 1.646 18 12.8
Carbon Tetrachloride 8.82E-06 0.31 99.76 0.588 17 8.82
1,3-Butadiene 5.17E-06 0.18 99.94 0.172 12 5.17
p-Dichlorobenzene 1.31E-06 0.05 99.99 0.119 2 131
Methylene Chloride 2.34E-07 0.01 99.99 0.498 13 <1
(Dichloromethane)
Trichloroethylene 1.60E-07 0.01 100.00 0.080 1 <1
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Table 10-2b. Summary of the Toxic Cancer Compounds at the Dearborn
Monitoring Sitein Detroit, Michigan - DEMI

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)

Tetrachloroethylene 2.65E-04 87.05 87.05 44.849 14 265
Benzene 1.53E-05 5.03 92.09 1.962 24 15.3
Carbon Tetrachloride 8.36E-06 2.75 94.84 0.557 22 8.36
1,3-Butadiene 6.37E-06 2.10 96.93 0.212 14 6.37
Acetaldehyde 5.20E-06 171 98.65 2.365 27 5.20
p-Dichlorobenzene 2.84E-06 0.93 99.58 0.258 4 2.84
1,3-Dichloropropene 9.08E-07 0.30 99.88 0.227 1 <1
Methylene Chloride 1.84E-07 0.06 99.94 0.392 16 <1
(Dichloromethane)

Trichloroethylene 1.60E-07 0.05 99.99 0.080 4 <1
Formaldehyde 2.40E-08 0.01 100.00 4.355 27 <1
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Table 10-2c. Summary of the Toxic Cancer Compounds at the E7 Mile
Monitoring Sitein Detroit, Michigan - E7TMI

Cumulative Average Cancer Risk
Average % % Concentration # (Out of 1
Compound Toxicity | Contribution | Contribution (ug/m3) Detects Million)
Benzene 2.15E-05 72.80 72.80 2.754 13 215
1,3-Butadiene 8.03E-06 27.20 100.00 0.268 12 8.03

10-24




Table 10-2d. Summary of the Toxic Cancer Compounds at the Houghton Lake, Michigan

Monitoring Site- HOMI

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity | Contribution | Contribution (ug/m3) Detects 1 Million)

Tetrachloroethylene 4.56E-03 99.67 99.67 772.652 6 4,560
Carbon Tetrachloride 8.71E-06 0.19 99.87 0.581 23 8.71
Benzene 4.01E-06 0.09 99.95 0.515 23 4.01
Acetaldehyde 1.81E-06 0.04 99.99 0.824 16 181
Trichloroethylene 2.06E-07 0.00 100.00 0.103 1 <1
Methylene Chloride 1.20E-07 0.00 100.00 0.256 15 <1
(Dichloromethane)
Formaldehyde 9.23E-09 0.00 100.00 1.678 16 <1
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Table 10-2e. Summary of the Toxic Cancer Compounds at the Sault Ste. Marie, Michigan

Monitoring Site- ITCMI

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)

Acrylonitrile 3.10E-05 57.37 57.37 0.456 1 31.0
Carbon Tetrachloride 8.51E-06 15.75 73.12 0.567 29 851
Benzene 8.04E-06 14.88 88.01 1.031 32 8.04
p-Dichlorobenzene 1.95E-06 3.60 91.61 0.177 5 1.95
1,3-Butadiene 1.81E-06 3.36 94.96 0.060 3 1.81
Trichloroethylene 1.56E-06 2.89 97.85 0.779 2 1.56
Tetrachloroethylene 9.39E-07 174 99.59 0.159 4 <1
Methylene Chloride 2.23E-07 0.41 100.00 0.474 14 <1
(Dichloromethane)

Benzo[a]pyrene 2.21E-10 <0.0001 100.00 <0.0001 25 <1
Dibenz[a,h]anthracene 1.24E-10 <0.0001 100.00 <0.0001 21 <1
Benzo[b]fluoranthene 3.93E-11 <0.0001 100.00 <0.0001 29 <1
Indeno[1,2,3-cd]pyrene 3.80E-11 <0.0001 100.00 <0.0001 27 <1
Benzo[k]fluoranthene 2.76E-11 <0.0001 100.00 <0.0001 29 <1
Benz[a]anthracene 2.55E-11 <0.0001 100.00 <0.0001 28 <1
Chrysene 4.97E-12 <0.0001 100.00 <0.0001 29 <1
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Table 10-3a. Summary of the Toxic Noncancer Compounds at the Allen Park Monitoring

Sitein Detroit, Michigan - APMI

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Tetrachloroethylene 1.68E+00 61.52 61.52 454.215 13 7
Acrylonitrile 7.90E-01 28.90 90.42 1.581 1 0
1,3-Butadiene 8.62E-02 3.15 93.57 0.172 12 0
Benzene 5.49E-02 201 95.58 1.646 18 0
Xylenes (0-, m-, p-) 3.73E-02 1.36 96.94 3.731 18 0
Acetonitrile 3.01E-02 1.10 98.04 1.806 5 0
Carbon Tetrachloride 1.47E-02 0.54 98.58 0.588 17 0
Chloromethane 1.36E-02 0.50 99.07 1221 18 0
(Methyl Chloride)
Bromomethane 1.16E-02 0.43 99.50 0.058 1 0
(Methyl Bromide)
Toluene 8.98E-03 0.33 99.83 3.592 18 0
Chloroform 2.09E-03 0.08 99.90 0.205 8 0
Ethylbenzene 5.74E-04 0.02 99.93 0.574 17 0
Methylene Chloride 4.98E-04 0.02 99.94 0.498 13 0
(Dichloromethane)
Methyl Ethyl Ketone 4.00E-04 0.01 99.96 2.000 17 0
(2-Butanone)
Chloroethane 2.35E-04 0.01 99.97 2.349 1 0
(Ethyl Chloride)
1,1,1-Trichloroethane 1.66E-04 0.01 99.97 0.166 8 0
(Methyl Chloroform)
Chlorobenzene 1.65E-04 0.01 99.98 0.165 4 0
Styrene 1.54E-04 0.01 99.98 0.154 8 0
p-Dichlorobenzene 1.48E-04 0.01 99.99 0.119 2 0
Trichloroethylene 1.34E-04 <0.0001 99.99 0.080 1 0
Methyl tert-Butyl Ether 7.21E-05 <0.0001 100.00 0.216 1 0
Methy! Isobutyl Ketone 6.83E-05 <0.0001 100.00 0.205 1 0
(Hexone)
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Table 10-3b. Summary of the Toxic Noncancer Compounds at the Dearborn Monitoring
Sltein Detroit, Michigan - DEMI

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 4.44E-01 38.07 38.07 4.355 27 0
Acetaldehyde 2.63E-01 22.51 60.58 2.365 27 0
Tetrachloroethylene 1.66E-01 14.23 74.81 44.849 14 1
1,3-Butadiene 1.06E-01 9.10 83.91 0.212 14 0
Benzene 6.54E-02 5.60 89.51 1.962 24 0
Xylenes (o-, m-, p-) 4.41E-02 3.78 93.29 4.412 24 0
Acetonitrile 2.52E-02 2.16 95.45 1514 10 0
Carbon Tetrachloride 1.39E-02 1.19 96.64 0.557 22 0
Chloromethane 1.34E-02 1.15 97.79 1.206 24 0
(Methyl Chloride)
1,3-Dichloropropene 1.13E-02 0.97 98.76 0.227 1 0
Toluene 1.03E-02 0.88 99.64 4111 24 0
Chloroform 1.70E-03 0.15 99.79 0.167 7 0
Ethylbenzene 6.87E-04 0.06 99.85 0.687 23 0
Methylene Chloride 3.92E-04 0.03 99.88 0.392 16 0
(Dichloromethane)
Methyl Ethyl Ketone 3.59E-04 0.03 99.91 1.793 14 0
(2-Butanone)
p-Dichlorobenzene 3.23E-04 0.03 99.94 0.258 4 0
Styrene 2.88E-04 0.02 99.96 0.288 10 0
1,1,1-Trichloroethane 1.73E-04 0.01 99.98 0.173 11 0
(Methyl Chloroform)
Trichloroethylene 1.33E-04 0.01 99.99 0.080 4 0
Methy! Isobutyl Ketone 1.27E-04 0.01 100.00 0.382 4 0

(Hexone)
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Table 10-3c. Summary of the Toxic Noncancer Compounds at the E7 Mile Monitoring Site
in Detroit, Michigan - E7TMI

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations

1,3-Butadiene 1.34E-01 44.58 44.58 0.268 12 0
Benzene 9.18E-02 30.59 75.16 2.754 13 0
Xylenes (o-, m-, p-) 4.14E-02 13.78 88.95 4.138 13 0
Toluene 1.86E-02 6.21 95.16 7.458 13 0
Hexane 1.32E-02 4.39 99.55 2.635 13 0
Ethylbenzene 1.08E-03 0.36 99.91 1.080 13 0
Styrene 2 77E-04 009 10000 0277 12 0
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Table 10-3d. Summary of the Toxic Noncancer Compounds at the Houghton L ake,
Michigan Monitoring Site- HOMI

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Tetrachloroethylene 2.86E+00 52.89 52.89 772.652 6 2
Acetonitrile 1.93E+00 35.68 88.56 115.824 18 15
Bromomethane 2.76E-01 5.09 93.65 1.378 1 0
(Methyl Bromide)
Formaldehyde 1.71E-01 3.17 96.82 1.678 16 0
Acetaldehyde 9.15E-02 1.69 98.51 0.824 16 0
Benzene 1.72E-02 0.32 98.83 0.515 23 0
Chloromethane 1.47E-02 0.27 99.10 1.321 24 0
(Methyl Chloride)
Carbon Tetrachloride 1.45E-02 0.27 99.37 0.581 23 0
Xylenes (o-, ¥, p-) 1.10E-02 0.20 99.57 1.104 15 0
Toluene 1.09E-02 0.20 99.77 4.340 24 0
Chloroform 9.15E-03 0.17 99.94 0.897 24 0
1,2,4-Trichlorobenzene 1.48E-03 0.03 99.97 0.297 1 0
Methyl Ethyl Ketone 4.98E-04 0.01 99.98 2.488 13 0
(2-Butanone)
Styrene 3.54E-04 0.01 99.98 0.354 13 0
Methylene Chloride 2.56E-04 <0.0001 99.99 0.256 15 0
(Dichloromethane)
Ethylbenzene 1.95E-04 <0.0001 99.99 0.195 12 0
Trichloroethylene 1.71E-04 <0.0001 99.99 0.103 1 0
1,1,1-Trichloroethane 1.56E-04 <0.0001 100.00 0.156 10 0
(Methyl Chloroform)
Methyl Isobutyl Ketone | 1.22E-04 <0.0001 100.00 0.367 1 0
(Hexone)

10-30




Table 10-3e. Summary of the Toxic Noncancer Compounds at the Sault Ste. Marie,
Michigan Monitoring Site- ITCMI

Average Adverse
Average % Cumulative% | Concentration # Noncancer
Compound Toxicity | Contribution Contribution (ug/m3) Detects | Concentrations
Acrylonitrile 2.28E-01 60.70 60.70 0.456 1 0
Benzene 3.44E-02 9.15 69.85 1.031 32 0
1,3-Butadiene 3.02E-02 8.05 77.90 0.060 3 0
Acetonitrile 2.60E-02 6.93 84.83 1.561 11 0
Xylenes (o-, m+, p-) 1.72E-02 4,57 89.40 1.716 29 0
Carbon Tetrachloride 1.42E-02 3.78 93.18 0.567 29 0
Chloromethane 1.24E-02 3.30 96.47 1.113 32 0
(Methyl Chloride)
Toluene 7.30E-03 1.94 98.42 2.921 32 0
Trichloroethylene 1.30E-03 0.35 98.76 0.779 2 0
Chloroform 1.19E-03 0.32 99.08 0.116 8 0
Methyl Ethyl Ketone 8.36E-04 0.22 99.30 4.181 26 0
(2-Butanone)
Styrene 6.83E-04 0.18 99.48 0.683 2 0
Tetrachloroethylene 5.90E-04 0.16 99.64 0.159 4 0
Methylene Chloride 4.74E-04 0.13 99.77 0.474 14 0
(Dichloromethane)
Ethylbenzene 2.68E-04 0.07 99.84 0.268 21 0
p-Dichlorobenzene 2.21E-04 0.06 99.90 0.177 5 0
Methy! Isobutyl Ketone 1.81E-04 0.05 99.95 0.544 5 0
(Hexone)
1,1,1-Trichloroethane 1.49E-04 0.04 99.99 0.149 14 0
(Methyl Chloroform)
Chlorobenzene 4.77E-05 0.01 100.00 0.048 1 0
Naphthalene 1.85E-06 <0.0001 100.00 <0.0001 29 0
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Table 10-4a. Prevalent Compound Concentration Correlationswith Selected M eteorological Parametersat the
Allen Park Sitein Detroit, Michigan (APM1)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure | of wind speed | of wind speed
1,3-Butadiene -0.22 -0.32 -0.32 -0.32 -0.15 0.07 0.23 -0.33
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene 0.33 0.29 0.32 0.31 0.22 0.65 -0.25 -0.35
Tetrachloroethylene -0.50 -0.45 -0.47 -0.46 -0.24 -0.21 0.19 0.27
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Table 10-4b. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the
Dearborn Sitein Detroit, Michigan (DEMI)

Maximum

Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component

Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure | of wind speed | of wind speed
1,3-Butadiene 0.42 0.36 0.34 0.35 -0.07 0.02 0.09 -0.12
Acetaldehyde 0.44 0.40 0.33 0.38 -0.30 -0.09 -0.15 0.29
Acetonitrile -0.79 -0.79 -0.77 -0.79 0.39 -0.01 0.00 -0.78
Benzene 0.39 0.35 0.26 0.31 -0.33 0.30 -0.22 0.18
Carbon Tetrachloride 0.43 0.38 0.30 0.34 -0.40 0.10 -0.30 0.27
Formaldehyde 0.64 0.63 0.56 0.60 -0.34 0.04 -0.21 0.19
Tetrachloroethylene -0.16 -0.24 -0.30 -0.27 -0.15 0.24 -0.08 -0.07
Xylenes (o-,m-,p-) 0.35 0.30 0.22 0.26 -0.30 0.28 -0.29 -0.08
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Table 10-4c

E7 Mile Sitein Detroit, Michigan (E7M1)

. Prevalent Compound Concentration Correlationswith Selected M eteorological Parameters at the

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component

Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure | of wind speed | of wind speed
1,3-Butadiene -0.12 -0.19 -0.06 -0.12 0.17 0.03 -0.31 0.24
Benzene -0.12 -0.18 -0.11 -0.15 0.09 0.14 -0.28 0.30
Toluene -0.10 -0.17 -0.15 -0.17 0.01 0.19 -0.28 0.35
Xylenes (0-,m-,p-) -0.17 -0.24 -0.20 -0.23 0.02 0.09 -0.30 0.26
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Table 10-4d. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Houghton

Lake, Michigan Site (HOMI)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind
Acetonitrile -0.11 -0.10 0.00 -0.06 0.26 0.11 -0.05 0.21
Formaldehyde 0.83 0.83 0.75 0.79 -0.64 0.10 -0.26 0.34
Bromomethane NA NA NA NA NA NA NA NA
(Methyl Bromide)
Tetrachloroethylene 0.05 -0.24 -0.30 -0.27 -0.11 0.71 0.01 -0.21
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Table 10-4e. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Sault Ste.

Marie, Michigan Site ITCMI)

Maximum Average Dew Point Wet Bulb Relative Sea Level u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature Humidity Pressure of wind of wind

1,3-Butadiene -041 -0.66 -0.56 -0.62 0.37 0.70 -0.77 0.33
Acetonitrile -0.73 -0.68 -0.68 -0.69 0.23 -0.13 0.18 -0.50
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene -0.48 -0.49 -0.50 -0.50 0.06 0.20 0.03 -0.28
Carbon Tetrachloride 0.46 0.44 0.40 0.42 -0.28 0.21 0.20 0.37
Chloromethane -0.04 -0.05 -0.07 -0.06 -0.07 0.17 -0.04 0.07
(Methyl Chloride)

p-Dichlorobenzene 0.73 0.71 0.69 0.70 -0.79 0.38 -0.08 0.88
Trichloroethylene NA NA NA NA NA NA NA NA
Xylenes (o-,m+,p-) -0.35 -0.38 -0.39 -0.39 0.08 0.26 0.20 -0.23
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Table 10-5. Motor Vehicle Information vs. Daily Concentration for Michigan Monitoring Sites

Estimated Car Traffic Average Daily
Estimated County Registration/ | Population | Estimated Data UATMP
Monitoring County Number of Population within Ten | 10-Mile Car (Daily Concentration
Station Population Vehicles Owned Ratio Miles Registration | Average) (ug/m3)

APMI 2,045,540 1,734,417 0.85 965,005 820,254 60,000 352.80 (+232.95)
DEMI 2,045,540 1,734,417 0.85 1,208,975 1,027,629 12,791 55.77 (£37.93)
E7MI 2,045,540 1,734,417 0.85 1,167,824 992,650 6,999 115.81 (£33.45)
HOMI 14,950 12,454 0.83 10,386 8,620 7,000 240.77 (x225.00)
I TCMI 38,898 32,552 0.84 21,881 18,380 100,000 17.57 (£5.04)




Table 10-6. SVOC and TNMOC Concentrations for Michigan Monitoring Sites

TNMOC TNMOC w/ SNMOC Compound
Monitoring Average SVOC Speciated unknowns % of TNMOC with the Highest
Station Concentration (ng) (ppbC) (ppbC) identified Concentration (ppbC)
E7MI NA 198.35 303.78 64% Toluene 37.30
ITCMI 7.39 NA NA NA NA

NA = Not Applicable.
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Table 10-7. Summary of Future Regulations That May be Applicable for Nearby Facilities Surrounding DEMI

Primary SIC
Facility Name Code SIC Code Description Regulation Citation Regulation Name
BASF Corp. 2851 Paints, Varnishes, Lacquers, 40 CFR part 63, subpart | Miscellaneous Coating
Enamels, and Allied Products HHHHH Manufacturing NESHAP
Cadillac Div. Det. 3711 Motor Vehicles and Passenger Car 40 CFR part 63, subpart | Auto and Light Duty Trucks
Hamtramck Bodies [ (Surface Coating) NESHAP
Assembly
Crown Group 3479 Coating, Engraving, and Allied 40 CFR part 63, subpart Metal Coil (Surface Coating)
Ecourse M| Plant Services, NEC SSSS
Daimlerchrysler 3711 Motor Vehicles and Passenger Car 40 CFR part 63, subpart | Auto and Light Duty Trucks
Jefferson North Bodies [l (Surface Coating) NESHAP
Assembly Plant
Exterior Sys. Inc. 3479 Coating, Engraving, and Allied 40 CFR part 63, subpart | Metal Coil (Surface Coating)
Owens Corning Services, NEC SSSS
Metal Sys. (DBA)
Ford Motor Co. 3711 Motor Vehicles and Passenger Car 40 CFR part 63, subpart | Auto and Light Duty Trucks
Dearborn Assembly Bodies [l (Surface Coating) NESHAP
Plant
Marathon Ashland 2911 Petroleum Refining 40 CFR part 63, subpart | Petroleum Refineries-Catalytic
Petroleum LLC Uuu Cracking, Catalytic Reforming,

and Sulfur Plant Units NESHAP




11.0 Sitesin Mississippi

This section focuses on meteorological, concentration, and spatial trends for the five
UATMP sitesin Mississippi (GPMS, GRMS, JAMS, PGMS, and TUMS). All five of these sites
are located in different cities in Mississippi: Gulfport, Grenada, Jackson, Pascagoula, and
Tupelo. Figures 11-1 through 11-5 are topographical maps showing the monitoring stationsin
their urban and rural locations. Figures 11-6 through 11-10 are maps identifying facilities
within ten miles of the sites that reported to the 1999 NEI. The GPMS and PGMS sites are the
farthest south, with both locations along the Gulf Coast. Farther east is PGMS, where the
majority of the sources are located to the north of the monitoring station, given its coastal
proximity and are mostly surface coating facilities. GPMS s farther west along the Mississippi
shoreline, and the few nearby sources, which are mainly involved in fuel combustion and surface
coating, are al'so mainly to the north. Very few facilities are located near the GRMS site. Most
of the facilities are located to the south of the monitor and the mgjority are involved in surface
coating processes. JAMS is somewhat centrally located, and all but two facilities are located to
the south of the monitor. These sources are primarily surface coating facilities. The industrial
facilitieswithin aten mile radius of TUMS, which islocated in northeast Mississippi, are mainly
to the west of the site. A large number of the sources near the TUMS site areinvolved in

polymer and resin production and inorganic chemical production.

Hourly meteorological datawere retrieved for all of 2003 at five weather stations near
these sites with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The weather observations were reported from each of the five
cities' reporting stations (WBAN 93874, 13978, 3940, 53858, and 93862, respectively).

Table 11-1 highlights the average UATMP concentration at each site, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
days samples were taken. Climatologically, al five of the Mississippi cities can be considered

warm and humid, especially Gulfport and Pascagoula, the two sites nearest the coast. Table 11-1
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reflects this coastal location, as GPM S and PGM S have the highest maximum, average, dew
point, and wet bulb temperatures and relative humidity. High temperatures and humidity, due to
proximity to the Gulf of Mexico, can make the climate in this region very oppressive. Annual
average wind direction tends to be from the east, southeast, and south. This information can be
found in The Weather Almanac, fifth edition (Ruffner and Bair, 1987).

11.1 Prevalent Compounds at the Mississippi Sites

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Tables 11-2a-e summarize the cancer
weighting scores, while Tables 11-3a-e summarize the noncancer weighting scores. For a
compound to be considered prevalent at a site, itstoxicity score must contribute to the top 95%
of the total site score. In the aforementioned tables, compounds that are shaded are considered

prevalent for each site.

Tables 11-2a-e show that most of the detected cancer compounds reflect the nationwide
prevalent cancer compound list, discussed in Section 3 of thisreport. Trichloroethylene
(detected at GPMS, GRMS, and TUMS), methylene chloride (detected at al of the Mississippi
sites), 1,2-dichloroethane (detected at JAMS), and vinyl chloride (detected at TUMS) were not
listed among the nationwide prevalent compounds. Acrylonitrile, benzene, carbon tetrachloride,
and acetal dehyde were the only prevalent compounds across all five sites. Acrylonitrile
contributed the most in toxicity weighting at each MS site. For the noncancer compounds
summarized in Tables 11-3a-e, many of the detected compounds were not listed among the
nationwide noncancer prevalent list. However, all of the prevalent noncancer compounds at all
of the Mississippi sites are also on the nationwide noncancer prevalent list, with the exception of
methylene chloride (TUMYS). Acrylonitrile, acetonitrile, acetaldehyde, formaldehyde, and

xylenes were the only compounds to be considered prevalent across all five sites.
Toxic compounds not detected at the Mississippi sites were: 1,1,2,2-tetrachloroethane;

ethyl acrylate; 1,2-dibromoethane; 1,1-dichloroethane; hexachlorobutadiene; 1,2-

dichloropropane; vinyl chloride; and 1,1-dichloroethene.
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11.2 Toxicity Analysis

Acrylonitrile contributed the most in cancer toxicity weighting at each Mississippi site.
Although acrylonitrile’ s toxicity is consistently the highest of all cancer compounds across the
Mississippi sites, the number of detectsislower than any of the other prevalent compounds.
Benzene and acetaldehyde had the largest number of detects across al of the sites. Acrylonitrile,
acetonitrile, acetaldehyde, and formal dehyde contributed most to the average noncancer toxicity
at four of thefive sites. Of these four compounds, acrylonitrile had the lowest number of
detects.

The acrylonitrile cancer risk at JAM S was the highest among the five sitesat 69.9 in a
million, while the GRMS, GPMS, TUMS, and PGM Srisk was lower at 56.6, 52.7, 20.7, and
20.4 in amillion, respectively. For the compounds which may lead to adverse noncancer health
effects, the average acetonitrile toxicity at GRMS was 0.793 (over 1 indicates a significant
chance of a noncancer health effect). Of the eighteen acetonitrile detects at GRMS, six

concentrations were of adverse health concentrations.

11.3 Meteorological and Concentration Averages at the Mississippi Sites

Carbonyl compounds and VOC were measured at all of the sites, asindicated in Tables
3-3and 3-4. Table 11-1 lists the average UATMP concentrations for each of the sites that
sampled in Mississippi. The GRMS sites had the highest average UATMP concentration while
PGMS had the lowest. Table 11-1 also lists the averages for selected meteorological parameters
from January 2003 to December 2003.

Tables 11-4a-e present the summary of calculated Pearson Correlation coefficients for
each of the site-specific prevalent compounds and selected meteorological parameters by site.
| dentification of the site-specific prevalent compounds is discussed in Section 3 of thisreport. A
perfect positive correlation (1.00) was computed between acrylonitrile and relative humidity at
GRMS, indicating that acrylonitrile concentrations increase as humidity increases. Several other
parameters exhibited strong correlations with acrylonitrile at thissite aswell. It isimportant to

note that acrylonitrile was only detected three times, and this low sample number could make the

11-3



correlations appear stronger than they would with a more representative sample. 1,3-Butadiene
had strong to very strong negative correlations with the temperature and moisture variables at all
of the sites at which it was a prevalent compound and was detected more than three times
(GPMS, JAMS, and PGMYS). Acetaldehyde, carbon tetrachloride, formaldehyde, and xylenes all
had moderately strong positive correlations with maximum and average temperature, dewpoint
and wet bulb temperature at GRMS. Pearson correlations for acrylonitrile at JAMS, PGMS, and
TUMS and 1,3-butadiene, tetrachloroethylene, and trichloroethylene at TUMS could not be

computed due to the low number of detects (fewer than 4).

11.4 Spatial Analysis

County-level car registration and population information for Grenada County, Harrison
County, Hinds County, Jackson County, and Lee County, MS, was obtained from the Mississippi
State Tax Commission and the U.S. Census Bureau, and is summarized in Table 11-5. Also
included in Table 11-5 is the population within 10 miles of each site and the average daily traffic
information, which represents the average number of cars passing the monitoring sites on the
nearest roadway to each site on adaily basis. Using these parameters, a county-specific car
registration ratio was computed. An estimation of 10-mile car registrations was computed using
the 10-mile populations surrounding the monitors and the car registration ratio. Thisinformation
is compared to the average daily concentration of the prevalent compounds at the Mississippi
sitesin Table 11-5. The JAMS site has the largest vehicle ownership within aten mile radius,
while GPMS has the highest traffic volume passing by the site on adaily basis.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban areas (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at each of the monitoring sites. Four of the five site ratios looked relatively similar to those of
the roadside study (GPMS, JAMS, PGMS, and TUMS). Only GRMS looked much different. At
GRMS, the benzene-ethylbenzene ratio was still the lowest, but the xylenes-ethylbenzene ratio

was the largest, and the toluene-ethylbenzene ratio resided in between.
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Figure 11-1. Gulfport, Mississippi (GPMS) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 11-2. Grenada, Mississippi (GRMS) Monitoring Station
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Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.

11-6



Figure 11-3. Jackson, Mississippi (JAMS) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 11-4. Pascagoula, Mississippi (PGMS) Monitoring Station
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Figure 11-5. Tupelo, Mississippi (TUMS) Monitoring Station
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Figure 11-6. Facilities L ocated Within 10 Milesof GPM S
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Figure 11-7. Facilities Located Within 10 Milesof GRM S
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Figure 11-8. Facilities L ocated Within 10 Milesof JAM S
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Figure 11-9. Facilities L ocated Within 10 Milesof PGM S
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Figure 11-10. FacilitiesLocated Within 10 Milesof TUM S
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Table 11-1. Average Concentration and Meteor ological Parametersfor Sitesin Mississippi

Average Average Average Average Wet Average Average u- Averagev-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure theWind the Wind
Name Type (ug/m?®) (°F) (°F) (°F) (°F) (%) (mb) (kts) (kts)
All Q 76.03 67.11 59.69 62.84 79.54 1017.07 -0.48 0.23
Ms | 2003 N\ (£1.26) (1.35) (+1.53) (1.35) (+1.13) (+0.52) (£0.29) (+0.43)
GPMS | scample 309.84 75.07 66.57 59.96 62.74 81.00 1017.13 -0.56 -0.49
day (+8.25) (+4.80) (+5.10) (+5.69) (+5.09) (+3.42) (+1.87) (+1.24) (+1.48)
All \\\: 72.96 62.49 54.41 58.01 77.61 1017.24 -0.13 0.63
MS 2003 N (+1.63) (+1.56) (+1.69) (+1.52) (+1.09) (+0.58) (+0.27) (+0.46)
GRMS | sample 64.98 78.83 67.33 59.83 62.74 79.16 1016.69 -0.47 1.08
day (+19.46) (+5.65) (+5.51) (+5.55) (+5.21) (+2.49) (+1.53) (+1.00) (+1.70)
All \\\:I 74.12 63.05 54.76 58.45 77.23 1017.27 -0.03 0.38
MS 2003 N\ (+1.52) (+1.49) (+1.67) (+1.47) (+1.17) (+0.56) (+0.25) (+0.39)
JAMS | sample 51.20 73.45 62.24 54.51 58.02 78.20 1017.64 -0.45 0.57
day (+7.14) (+5.55) (+5.53) (+6.19) (+5.45) (+3.75) (+1.99) (+0.81) (+1.27)
All \\Y\ 76.63 64.60 58.49 61.13 82.80 1017.51 -0.65 -0.35
MS 2003 N\ (+1.22) (+1.34) (+1.56) (+1.37) (+1.00) (+0.52) (+0.20) (+0.34)
PGMS | sample 32.09 75.25 64.29 58.26 60.96 82.62 1017.67 -1.08 -0.76
day (+6.54) (+4.44) (+4.49) (+5.44) (+4.72) (+3.36) (+1.75) (+0.84) (+1.02)
All \\\\ 70.70 60.58 52.36 56.16 77.04 1017.38 0.11 0.17
MS 2003 \\ (+1.60) (+1.55) (1.71) (1.52) (+1.14) (+0.57) (+0.24) (+0.45)
TUMS | sample 49.06 69.35 59.96 51.62 55.49 76.25 1017.89 0.10 -0.02
day (£17.69) (£6.00) (x5.61) (£6.10) (£5.40) (£3.43) (x1.84) (x0.89) (£1.56)




Table 11-2a. Summary of the Toxic Cancer Compounds at the Gulfport, Mississippi

Monitoring Site- GPM S

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)

Acrylonitrile 5.27E-05 63.52 63.52 0.775 5 52.7
Benzene 9.62E-06 11.60 75.12 1.234 30 9.62
Carbon Tetrachloride 7.71E-06 9.29 84.40 0.514 29 7.71
1,3-Butadiene 5.30E-06 6.39 90.79 0.177 10 5.30
Acetaldehyde 3.71E-06 4.47 95.26 1.685 30 371
p-Dichlorobenzene 2.28E-06 2.74 98.00 0.207 7 2.28
Tetrachloroethylene 1.23E-06 1.49 99.49 0.209 3 123
Trichloroethylene 2.15E-07 0.26 99.75 0.107 1 <1
Methylene Chloride 1.98E-07 0.24 99.99 0.420 11 <1
(Dichloromethane)

Formaldehyde 9.60E-09 0.01 100.00 1.745 30 <1
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Table 11-2b. Summary of the Toxic Cancer Compounds at the Grenada, Mississippi

Monitoring Site- GRM S

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)

Acrylonitrile 5.66E-05 76.63 76.63 0.832 3 56.6
Carbon Tetrachloride 7.78E-06 10.53 87.16 0.518 18 7.78
Acetaldehyde 4.41E-06 5.97 93.12 2.004 22 441
Benzene 4.24E-06 5.74 98.86 0.544 21 424
Tetrachloroethylene 3.56E-07 0.48 99.35 0.060 1 <1
Trichloroethylene 3.22E-07 0.44 99.78 0.161 1 <1
Methylene Chloride 1.43E-07 0.19 99.98 0.304 12 <1
(Dichloromethane)

Formaldehyde 1.78E-08 0.02 100.00 3.238 22 <1
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Table 11-2c. Summary of the Toxic Cancer Compounds at the Jackson, Mississippi

Monitoring Site- JAMS

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acrylonitrile 6.99E-05 58.84 58.84 1.028 2 69.9
Benzene 1.43E-05 12.00 70.84 1.829 28 14.3
Carbon Tetrachloride 8.82E-06 7.42 78.26 0.588 24 8.82
1,3-Butadiene 7.87E-06 6.62 84.88 0.262 12 7.87
Acetaldehyde 7.20E-06 6.05 90.93 3.271 29 7.20
p-Dichlorobenzene 6.38E-06 5.37 96.30 0.580 13 6.38
Tetrachloroethylene 2.47E-06 2.08 98.38 0.419 8 247
1,2-Dichloroethane 1.59E-06 134 99.72 0.061 1 1.59
(Ethylene Dichloride)
Methylene Chloride 3.16E-07 0.27 99.99 0.672 13 <1
(Dichloromethane)
Formaldehyde 1.45E-08 0.01 100.00 2.630 29 <1
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Table 11-2d. Summary of the Toxic Cancer Compounds at the Pascagoula, Mississippi

Monitoring Site- PGM S

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)

Acrylonitrile 2.04E-05 36.38 36.38 0.300 2 20.4
Benzene 1.12E-05 19.89 56.27 1.430 28 11.2
1,3-Butadiene 8.15E-06 14.53 70.81 0.272 8 8.15
Carbon Tetrachloride 8.10E-06 14.44 85.25 0.540 26 8.10
Acetaldehyde 4.59E-06 8.19 93.44 2.087 31 4.59
Tetrachloroethylene 2.22E-06 3.96 97.39 0.376 5 2.22
p-Dichlorobenzene 1.34E-06 2.39 99.79 0.122 2 134
Methylene Chloride 1.03E-07 0.18 99.97 0.219 10 <1
(Dichloromethane)

Formaldehyde 1.63E-08 0.03 100.00 2.959 31 <1
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Table 11-2e. Summary of the Toxic Cancer Compounds at the Tupelo, Mississippi

Monitoring Site- TUMS

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)

Acrylonitrile 2.07E-05 30.72 30.72 0.304 1 20.7
Tetrachloroethylene 1.80E-05 26.81 57.53 3.056 3 18.0
Carbon Tetrachloride 7.75E-06 11.52 69.06 0.517 27 7.75
Benzene 6.61E-06 9.83 78.89 0.848 30 6.61
1,3-Butadiene 4.68E-06 6.96 85.85 0.156 2 4.68
Acetaldehyde 3.98E-06 591 91.77 1.808 31 3.98
Methylene Chloride 2.10E-06 3.12 94.88 4.462 18 2.10
(Dichloromethane)

Trichloroethylene 2.08E-06 3.09 97.97 1.039 3 2.08
Vinyl Chloride 1.35E-06 2.01 99.98 0.153 1 1.35
Formaldehyde 1.32E-08 0.02 100.00 2.393 31 <1
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Table 11-3a. Summary of the Toxic Noncancer Compounds at the Gulfport, Mississippi
Monitoring Site- GPM S

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acrylonitrile 3.88E-01 32.27 32.27 0.775 5 1
Acetonitrile 2.10E-01 17.53 49.81 12.629 23 1
Acetaldehyde 1.87E-01 15.59 65.40 1.685 30 0
Formaldehyde 1.78E-01 14.83 80.22 1.745 30 0
1,3-Butadiene 8.84E-02 7.36 87.58 0.177 10 0
Xylenes (o-, m-, p-) 6.20E-02 5.16 92.74 6.196 29 0
Benzene 4.11E-02 342 96.17 1.234 30 0
Chloromethane 1.66E-02 1.38 97.55 1.495 30 0
(Methyl Chloride)
Carbon Tetrachloride 1.28E-02 1.07 98.62 0.514 29 0
Toluene 1.02E-02 0.85 99.47 4.065 30 0
Chloroform 2.74E-03 0.23 99.69 0.268 6 0
Ethylbenzene 9.48E-04 0.08 99.77 0.948 23 0
Tetrachloroethylene 7.74E-04 0.06 99.84 0.209 3 0
Methyl Ethyl Ketone 451E-04 0.04 99.88 2.257 20 0
(2-Butanone)
Methylene Chloride 4.20E-04 0.04 99.91 0.420 11 0
(Dichloromethane)
Styrene 2.95E-04 0.02 99.93 0.295 13 0
p-Dichlorobenzene 2.59E-04 0.02 99.96 0.207 7 0
Trichloroethylene 1.79E-04 0.01 99.97 0.107 1 0
1,1,1-Trichloroethane 1.78E-04 0.01 99.99 0.178 11 0
(Methyl Chloroform)
Methyl tert-Butyl Ether 9.09E-05 0.01 99.99 0.273 8 0
Methy! Isobutyl Ketone 5.38E-05 <0.0001 100.00 0.161 1 0
(Hexone)
Chloroethane 2.27E-05 <0.0001 100.00 0.227 2 0

(Ethyl Chloride)
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Table 11-3b. Summary of the Toxic Noncancer Compounds at the Grenada, Mississippi
Monitoring Site- GRM S

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetonitrile 7.93E-01 41.50 41.50 47.581 18 6
Acrylonitrile 4.16E-01 21.78 63.28 0.832 3 0
Formaldehyde 3.30E-01 17.29 80.57 3.238 22 0
Acetaldehyde 2.23E-01 11.65 92.22 2.004 22 0
Xylenes (o-, m+, p-) 7.82E-02 4.09 96.31 7.821 21 0
Benzene 1.81E-02 0.95 97.26 0.544 21 0
Bromomethane 1.59E-02 0.83 98.10 0.080 2 0
(Methyl Bromide)
Chloromethane 1.47E-02 0.77 98.86 1.319 21 0
(Methyl Chloride)
Carbon Tetrachloride 1.30E-02 0.68 99.54 0.518 18 0
Toluene 4.95E-03 0.26 99.80 1.978 21 0
Chloroform 9.61E-04 0.05 99.85 0.094 1 0
Ethylbenzene 9.56E-04 0.05 99.90 0.956 18 0
Methyl Ethyl Ketone 6.94E-04 0.04 99.94 3.468 13 0
(2-Butanone)
Methylene Chloride 3.04E-04 0.02 99.95 0.304 12 0
(Dichloromethane)
Trichloroethylene 2.69E-04 0.01 99.97 0.161 1 0
Tetrachloroethylene 2.23E-04 0.01 99.98 0.060 1 0
1,1,1-Trichloroethane 1.68E-04 0.01 99.99 0.168 7 0
(Methyl Chloroform)
Styrene 1.68E-04 0.01 100.00 0.168 8 0
Methy! Isobutyl Ketone 8.19E-05 <0.0001 100.00 0.246 1 0
(Hexone)
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Table 11-3c. Summary of the Toxic Noncancer Compounds at the Jackson, Mississippi
Monitoring Site- JAMS

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acrylonitrile 5.14E-01 29.30 29.30 1.028 2 0
Acetaldehyde 3.63E-01 20.71 50.01 3.271 29 0
Acetonitrile 2.81E-01 16.02 66.04 16.871 27 1
Formaldehyde 2.68E-01 15.30 81.33 2.630 29 0
1,3-Butadiene 1.31E-01 747 88.81 0.262 12 0
Benzene 6.10E-02 347 92.28 1.829 28 0
Xylenes (o-, m, p-) 5.44E-02 3.10 95.38 5.445 28 0
Chloroprene 3.10E-02 1.77 97.15 0.217 1 0
Chloromethane 1.51E-02 0.86 98.01 1.357 28 0
(Methyl Chloride)
Carbon Tetrachloride 1.47E-02 0.84 98.85 0.588 24 0
Toluene 8.77E-03 0.50 99.35 3.506 28 0
1,2,4-Trichlorobenzene 3.71E-03 0.21 99.56 0.742 1 0
Chloroform 2.71E-03 0.15 99.71 0.266 6 0
Tetrachloroethylene 1.55E-03 0.09 99.80 0.419 8 0
Ethylbenzene 8.36E-04 0.05 99.85 0.836 25 0
p-Dichlorobenzene 7.25E-04 0.04 99.89 0.580 13 0
Methylene Chloride 6.72E-04 0.04 99.93 0.672 13 0
(Dichloromethane)
Methyl Ethyl Ketone 5.00E-04 0.03 99.96 2.501 9 0
(2-Butanone)
Methyl tert-Butyl Ether 3.05E-04 0.02 99.97 0.916 12 0
Styrene 1.70E-04 0.01 99.98 0.170 9 0
1,1,1-Trichloroethane 1.63E-04 0.01 99.99 0.163 10 0
(Methyl Chloroform)
Methy! Isobutyl Ketone 1.06E-04 0.01 100.00 0.317 1 0
(Hexone)
1,2-Dichloroethane 2.55E-05 <0.0001 100.00 0.061 1 0
(Ethylene Dichloride)
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Table 11-3d. Summary of the Toxic Noncancer Compounds at the Pascagoula, Mississippi
Monitoring Site- PGM S

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 3.02E-01 28.82 28.82 2.959 31 2
Acetaldehyde 2.32E-01 22.13 50.95 2.087 31 1
Acrylonitrile 1.50E-01 14.32 65.27 0.300 2 0
1,3-Butadiene 1.36E-01 12.97 78.23 0.272 8 0
Acetonitrile 8.52E-02 8.13 86.37 5.112 14 0
Xylenes (o-, m-, p-) 4.94E-02 4,72 91.09 4,943 28 0
Benzene 4.77E-02 4.55 95.64 1.430 28 0
Chloromethane 1.59E-02 152 97.16 1.433 28 0
(Methyl Chloride)
Carbon Tetrachloride 1.35E-02 1.29 98.44 0.540 26 0
Toluene 1.00E-02 0.96 99.40 4.009 28 0
Tetrachloroethylene 1.39E-03 0.13 99.53 0.376 5 0
Chloroform 1.14E-03 0.11 99.64 0.112 2 0
Methyl Ethyl Ketone 9.74E-04 0.09 99.73 4.871 17 0
(2-Butanone)
Methyl Methacrylate 8.19e-04 0.08 99.81 0.573 1 0
Ethylbenzene 7.51E-04 0.07 99.88 0.751 24 0
1,1,1-Trichloroethane 2.95E-04 0.03 99.91 0.295 10 0
(Methyl Chloroform)
Methy! Isobutyl Ketone 2.32E-04 0.02 99.93 0.697 3 0
(Hexone)
Methylene Chloride 2.19E-04 0.02 99.96 0.219 10 0
(Dichloromethane)
Styrene 2.03E-04 0.02 99.98 0.203 14 0
p-Dichlorobenzene 1.53E-04 0.01 99.99 0.122 2 0
Methyl tert-Butyl Ether 1.08E-04 0.01 100.00 0.324 1 0
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Table 11-3e. Summary of the Toxic Noncancer Compounds at the Tupelo, Mississippi
Monitoring Site- TUMS

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations

Acetonitrile 4.45E-01 35.76 35.76 26.702 24 4
Formaldehyde 2.44E-01 19.62 55.38 2.393 31 0
Acetaldehyde 2.01E-01 16.14 71.52 1.808 31 0
Acrylonitrile 1.52E-01 12.21 83.73 0.304 1 0
1,3-Butadiene 7.80E-02 6.27 90.00 0.156 2 0
Xylenes (o-, m-, p-) 3.15E-02 2.53 92.54 3.154 26 0
Benzene 2.83E-02 227 94.81 0.848 30 0
Chloromethane 1.43E-02 1.15 95.96 1.288 30 0
(Methyl Chloride)

Carbon Tetrachloride 1.29E-02 1.04 96.99 0.517 27 0
Tetrachloroethylene 1.13E-02 0.91 97.90 3.056 3 0
Bromomethane 7.77E-03 0.62 98.53 0.039 1 0
(Methyl Bromide)

Toluene 7.57E-03 0.61 99.14 3.027 30 0
Methylene Chloride 4.46E-03 0.36 99.50 4.462 18 0
(Dichloromethane)

Trichloroethylene 1.73E-03 0.14 99.63 1.039 3 0
Vinyl Chloride 1.53E-03 0.12 99.76 0.153 1 0
Chloroform 1.19E-03 0.10 99.85 0.117 4 0
Methyl Ethyl Ketone 6.25E-04 0.05 99.90 3.125 16 0
(2-Butanone)

Ethylbenzene 4.97E-04 0.04 99.94 0.497 22 0
Styrene 2.74E-04 0.02 99.97 0.274 6 0
Methyl tert-Butyl Ether 2.35E-04 0.02 99.98 0.704 10 0
1,1,1-Trichloroethane 1.94E-04 0.02 100.00 0.194 10 0

(Methyl Chloroform)
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Table 11-4a. Prevalent Compound Concentration Correlationswith Selected M eteorological Parametersat the Gulfport,

Mississippi Site (GPMS)

Maximum Average Dew Point Wet Bulb Relative SealLevel [ u-component of | v-component of

Compound Temperature | Temperature | Temperature | Temperature Humidity Pressure wind wind
1,3-Butadiene -0.62 -0.56 -0.59 -0.57 -0.73 0.25 0.62 -0.70
Acetaldehyde -0.15 -0.19 -0.24 -0.23 -0.29 0.20 0.27 -0.53
Acetonitrile -0.45 -0.48 -0.44 -0.46 0.11 0.29 -0.21 -0.09
Acrylonitrile 0.22 0.23 0.29 0.27 0.36 -0.46 0.12 0.10
Benzene -0.33 -0.38 -0.36 -0.37 -0.08 0.28 -0.07 -0.08
Carbon Tetrachloride 0.30 0.28 0.30 0.29 0.22 -0.10 -0.10 0.20
Formaldehyde -0.27 -0.26 -0.23 -0.25 0.00 0.06 0.15 -0.19
Xylenes (0-, m-, p-) 0.18 0.13 0.14 0.14 0.09 0.04 0.05 0.01
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Table 11-4b. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Grenada,

Mississippi Site (GRMS)

Maximum Average Dew Point Wet Bulb Relative SeaLevel | u-component of | v-component of

Compound Temperature | Temperature | Temperature | Temperature Humidity Pressure wind wind
Acetaldehyde 0.66 0.68 0.61 0.64 -0.28 -0.15 -0.57 0.14
Acetonitrile 0.11 0.09 0.13 0.12 0.28 -0.01 -0.40 0.23
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene -0.19 -0.16 -0.19 -0.18 -0.19 -0.04 0.09 0.13
Carbon Tetrachloride 0.56 0.62 0.60 0.61 0.16 -0.53 -0.21 0.05
Formaldehyde 0.70 0.76 0.70 0.73 -0.19 -0.34 -0.54 -0.13
Xylenes (o-, m, p-) 0.43 0.44 0.41 0.42 -0.04 -0.56 -0.13 -0.14
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Table 11-4c. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Jackson,

Mississippi Site (JAMS)

Maximum Average Dew Point Wet Bulb Relative SeaLevel | u-component of | v-component of

Compound Temperature | Temperature | Temperature | Temperature Humidity Pressure wind wind
1,3-Butadiene -0.59 -0.56 -0.50 -0.54 -0.07 0.40 0.23 -0.53
Acetaldehyde 0.31 0.32 0.34 0.33 0.27 -0.10 0.04 -0.29
Acetonitrile -0.03 -0.07 -0.03 -0.06 0.12 0.00 -0.01 0.35
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene -0.50 -0.53 -0.49 -0.51 -0.14 0.51 -0.03 -0.26
Carbon Tetrachloride 0.20 0.25 0.19 0.22 -0.14 -0.13 -0.20 0.04
Formaldehyde 0.22 0.19 0.13 0.16 -0.16 -0.02 -0.19 -0.14
p-Dichlorobenzene 0.13 0.12 0.07 0.09 -0.18 0.04 -0.23 -0.18
Xylenes (o-, m+, p-) -0.06 -0.06 -0.07 -0.07 -0.04 0.34 -0.03 -0.40
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Table 11-4d. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameter s at the Pascagoula,

Mississippi Site (PGMS)

Maximum Average Dew Point Wet Bulb Relative SeaLevel | u-component of | v-component of

Compound Temperature | Temperature | Temperature | Temperature Humidity Pressure wind wind
1,3-Butadiene -0.69 -0.80 -0.82 -0.81 -0.82 0.81 -0.09 -0.19
Acetaldehyde -0.15 -0.23 -0.22 -0.23 -0.13 0.07 -0.16 0.31
Acetonitrile 0.06 0.07 0.07 0.07 0.04 -0.26 0.05 0.34
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene -0.52 -0.64 -0.61 -0.63 -0.36 0.62 0.12 -0.22
Carbon Tetrachloride 0.55 0.49 044 0.46 0.14 -0.15 -0.03 0.43
Formaldehyde -0.25 -0.33 -0.29 -0.32 -0.09 0.10 -0.16 0.25
Tetrachloroethylene -0.96 -0.96 -0.97 -0.96 -0.86 0.94 0.22 -0.88
Xylenes (o-, m+, p-) -0.37 -0.48 -0.46 -0.47 -0.27 0.52 0.05 -0.13
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Table 11-4e.

Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Tupelo,

Mississippi Site (TUMYS)

Maximum Average Dew Point Wet Bulb Relative SeaLevel | u-component of | v-component of

Compound Temperature | Temperature | Temperature | Temperature Humidity Pressure wind wind
1,3-Butadiene NA NA NA NA NA NA NA NA
Acetaldehyde 0.31 0.27 0.20 0.23 -0.19 0.14 -0.48 0.04
Acetonitrile -0.54 -0.56 -0.55 -0.56 -0.30 0.44 -0.06 0.18
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene -0.08 -0.09 -0.12 -0.11 -0.13 0.18 -0.39 0.12
Carbon Tetrachloride 0.07 0.07 0.05 0.07 -0.02 0.18 -0.18 -0.37
Formaldehyde 0.53 0.52 0.44 0.49 -0.06 -0.16 -0.37 -0.06
Chloromethane 0.59 0.62 0.62 0.62 0.33 -0.58 -0.26 0.34
(Methyl Chloride)
Methylene Chloride 0.24 0.23 0.23 0.23 0.13 -0.01 0.19 0.15
(Dichloromethane)
Tetrachloroethylene NA NA NA NA NA NA NA NA
Trichloroethylene NA NA NA NA NA NA NA NA
Xylenes (o-, m-, p-) -0.02 0.00 -0.01 -0.01 -0.04 0.05 0.04 -0.17
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Table 11-5. Motor Vehicle Information vs. Daily Concentration for Mississippi Monitoring Sites

Car Average Daily
Estimated Estimated County Registration/ Population Traffic UATMP
Monitoring County Number of Vehicles Population within Ten Estimated 10-Mile | Data (Daily Concentration
Station Population Owned Ratio Miles Car Registration Average) (ug/m®)

GPMS 190,936 155,303 0.82 172,557 141,497 17,000 39.84 (£8.25)
GRMS 22,915 15,714 0.69 19,933 13,754 1,100 64.98 (+19.46)
JAMS 249,579 176,453 0.71 264,058 186,690 12,500 51.20 (£7.14)
PGMS 133,259 112,820 0.85 58,083 49,174 8,600 32.09 (£6.54)
TUMS 77,220 65,844 0.85 69,738 59,464 4,900 49.06 (+17.69)




12.0 Sitesin Missouri

This section focuses on meteorological, concentration, and spatial trends for the three
UATMP sitesin Missouri (AMO, SLMO, and BTMO). Two of these sites are located in the St.
Louis metropolitan statistical area (MSA), while the third (BTMO) islocated to the south of the
city. Figures12-1 through 12-3 are topographical maps showing the monitoring stations in their
urban locations. Figure 12-4 and 12-5 are maps identifying facilities within ten miles of the sites
that reported to the 1999 NEI. Many sources are located near the St. Louis sites, most of which
are fuel combustion, surface coating, and miscellaneous industries, while BTMO has very few
nearby sources. Hourly meteorological datawere retrieved for all of 2003 at a weather station
near these sites with the purpose of calculating correlations of meteorologica data with ambient
air concentration measurements. The weather station is Cahokia-St. Louis (WBAN 03960).

Table 12-1 highlights the average UATMP concentration at each of these sites, along
with temperature (average maximum and average), moisture (average dew point temperature,
average wet-bulb temperature, and average relative humidity), wind information (average u- and
v- components of the wind), and pressure (average sealevel pressure) for the entire year and on
days samples were taken. St. Louis has a climate that is continental in nature, with cold, rather
dry winters, warm, somewhat wetter summers, and a significant seasonal variability. Wind
speeds are generaly light and wind flows from the southeast on average, asindicated in Table
12-1. Thisinformation can be found in The Weather Almanac, fifth edition (Ruffner and Bair,
1987).

12.1 Prevalent Compounds at the Missouri Sites

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Tables 12-2a-¢ summarize the cancer
weighting scores, and Tables 12-3a-c summarize the noncancer weighting scores. For a
compound to be considered prevalent at a site, its toxicity score must contribute to the top 95%
of the total site score. In the aforementioned tables, compounds that are shaded are considered

prevalent for each site. It isimportant to note which types of compounds each site sampled in
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2003. The BTMO and SLMO sites sampled carbonyl compounds and SNMOC; the SAMO site

sampled all compound types except SV OC and hexavalent chromium.

As can be shown in Tables 12-2athrough 12-2c, three of the four detected cancer
compounds at BTMO and SLMO are considered prevalent and reflect the nationwide cancer
prevalent list, aslisted in Section 3 of this report, while the SAMO site has six additional
prevalent compounds: acrylonitrile, arsenic and compounds, cadmium and compounds, carbon
tetrachloride, trichloroethylene, and tetrachloroethylene. A similar pattern is exhibited for the
noncancer compounds summarized in Tables 12-3a-c. At BTMO and SLMO, only four
compounds were detected that were not on the nationwide list, while at S4AM O, twenty-two
additional compounds were detected that are not included in the list of nationwide prevalent
compounds. Only formaldehyde, acetaldehyde, 1,3-butadiene and benzene are prevalent across

al three sites.

Toxic compounds not detected at the Missouri sites were: 1,2-dichloroethane; 1,3-
dichloropropene; 1,1,2-trichloroethane; vinyl chloride; bromoform; chloroprene; 1,1-

dichloroethene; methyl methacrylate; 1,2,4-trichlorobenzene; chloroethane.

12.2 Toxicity Analysis

Benzene, acetaldehyde, and 1,3-butadiene were the only prevalent cancer compounds at
both BTMO and SLMO, while six additional compounds were prevalent at S4AMO. The number
of detects was relatively high at SLMO, and the four cancer compounds detected all had similar
numbers of detects. However, acetaldehyde contributed to over 40% of the average cancer
toxicity. With the exception of 1,3-butadiene, the compounds detected at BTMO also had a
relatively high number of detects. However, benzene contributed to over 42% of the average
cancer toxicity at BTMO. Benzene was detected in 122 samples at SAMO, the greatest of all the
Missouri UATMP sites. Despite this fact, benzene contributed to less than 10% of the average
cancer toxicity, while acrylonitrile, only detected three times, contributed to nearly 48% of the

average cancer toxicity at SAMO.
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Formaldehyde, acetaldehyde, 1,3-butadiene, and benzene were the only noncancer
compounds to be considered prevalent across all three sites, and were the top four by toxicity
weighting at two of the three sites. Six additional compounds were considered prevalent at
HAMO. Only two of the prevalent compounds were detected fewer than 30 times during
sampling at any of the Missouri sites, and only eight non-prevalent compounds were detected
fewer than 30 times at SAMO.

The acrylonitrile cancer risk at SAMO was the highest among the three sitesat 44 ina
million, while at SLMO, the acetal dehyde cancer risk was 10.9 in amillion. Cancer risk at
BTMO was not high. For the compounds which may lead to adverse noncancer health effects,
the average acetaldehyde toxicity at SLMO was 0.549 (over 1 indicates a significant chance of a
noncancer health effect). Of the nineteen adverse health concentrations measured in the

Missouri sites, twelve were for formaldehyde.

12.3 Meteorological and Concentration Averages at the Missouri Sites

Carbonyl compounds and SNMOC were measured at all three Missouri sites, and VOC
and metals and compounds were measured at SAMO, asindicated in Tables 3-3 and 3-4. The
average daily UATMP concentration for each siteislisted in Table 12-1. Table 12-1 also lists
the averages for selected meteorological parameters from January 2003 to December 2003.

SNMOC/NMOC compounds are of particular interest because of their role in ozone
formation. Readers are encouraged to review EPA’s 2001 Nonmethane Organic Compounds
(NMOC) and Speciated Nonmethane Organic Compounds (SNMOC) Monitoring Program, Final
Report (EPA, 2002) for more information on SNMOC/NMOC trends and concentrations. The
average total NMOC value for SLMO was 232.88 (+ 25.80) ppbC, of which nearly 53% could be
identified through speciation. Of the speciated compounds, toluene measured the highest
concentration at the SLMO site (16.44 ppbC). The average total NMOC vaue for SAMO was
245.05 (x 189.39) ppbC, of which nearly 60% could be identified through speciation. Of the
speciated compounds, toluene measured the highest concentration at the SAMO site (20.31
ppbC). The average total NMOC value for BTMO was 136.15 (x 41.24) ppbC, of which nearly
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50% could be identified through speciation. Of the speciated compounds at BTMO, toluene
measured the highest concentration (56.93 ppbC). Thisinformation isgiven in Table 12-5.

Tables 12-4a-c are the summaries of calculated Pearson Correlation coefficients for each
of the prevalent compounds and selected meteorological parameters by site. Identification of the
prevalent compounds is discussed in Section 3 of thisreport. At BTMO, acetaldehyde had
moderately strong positive correlations with temperature (maximum and average) and moisture
(dewpoint and wet bulb temperature) variables, formaldehyde had very strong positive
correlations with these variables, and benzene had strong negative correlations with these
variables. Correlations with 1,3-butadiene could not be computed due to the low number of
detects. At SAMO, several compounds had strong correlations, although some correlated
negatively while others correlated positively. Both p-dichlorobenzene and tetrachl oroethylene
strongly or moderately strongly correlated with all of the meteorological parameters. As
indicated in Table 12-3c, nearly all of the correlations at SLMO were weak or were on the
weaker end of being moderately strong.

12.4 Spatial Analysis

County-level car registration was not available for either St. Francoisor St. Louis
Counties. Thus, state-level car registration from the Energy Information Administration (EIA)
was allocated to the county-level using the county-level population proportion. County-level
population information in these counties was obtained from the U.S. Census Bureau, and is
summarized in Table 12-5. Also included in Table 12-5 is the population within 10 miles of
each site and the average daily traffic information, which represents the average number of cars
passing the monitoring sites on the nearest roadway to each site on adaily basis. Using these
parameters, a county-specific car registration ratio was computed. An estimation of 10 mile car
registration was computed using the 10 mile populations surrounding the monitors and the car
registration ratio. Thisinformation is compared to the average daily concentration of the
prevalent compounds at the sites listed in the Table 12-5. The St. Louis sites had higher traffic
volume and vehicle ownership that BTMO, and S4MO had the highest traffic volume and

vehicle ownership.
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A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at each of the monitoring sites. BTMO and SLMO did not measure VOCs and are therefore not
represented in Figure 3-1. SAMO’ s concentration ratios resemble those of the roadside study,

although all of itsratios are somewhat |ower than those of the roadside study.

125 RFG Analysis

The St. Louis, MO-IL MSA voluntarily participates in the federal reformulated fuel
program (EPA, 1999c). Throughout the year, the oxygen content in gasoline must be at least 2%
by weight, boosting the octane quality, increasing combustion, and reducing exhaust emissions.
Additionally, the benzene content must not be greater than 1% by volume (EPA, 1994). The
oxygenates used as RFG additivesin the St. Louis MSA are MTBE, ethanol, and TAME (EPA,
2003b).

A survey at 3 service stations during the summer of 2002 in St. Louis, MO showed the
oxygen content of fuels at 3.05% by weight and the benzene content at 0.468% by volume.
MTBE and ethanol averaged 0.22% and 8.65% by weight, respectively, from the summer survey
(EPA, 2003b). A survey at 2 service stations during the winter of 2002 in St. Louis, MO,
showed the oxygen content at 2.84% by weight and the benzene content at 0.576% by volume.
Ethanol, MTBE, and TAME averaged 6.54%, 2.91%, and 0.28% by weight, respectively, from
the winter survey (EPA, 2003b). Figure 12-6 isthe VOC profile a the SAMO site. SLMO did

not sample for VOCs; thus, an RFG analysis was not performed for this site.

Thetotal VOC concentrations at S4AMO varied year-round, with the two highest
concentrations occurring on April 27 and October 18, 2003. On April 27, the stationary source
HAP and BTEX concentrations were higher than other sampling days; on October 18, the mobile
source HAP contributions (BTEX and non-BTEX) were much higher than other sampling days.
With the exception of a sampling day on May 9, 2003, the non-HAP VOC concentrations were
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typically low or nonexistent. The sampling at SAMO ran from January 3 - December 29. Total
VOC concentrations appear to be lower in the winter months compared to the summer months.
The SAMO BTEX concentration was compared to the GPMS BTEX concentration. GPMSis
located in a non-RFG requirement area, but the two sites have similar traffic volumes (S4MO =
22,840; GPMS = 17,000). The BTEX concentrations at SAMO are higher than GPM S (18.96
ug/m?vs.12.01 ng/md, respectively), suggesting that the RFG requirements may not be effective.

126 NATTSSiteAnalysis

One of the St. Louis sites, SLMO, is an EPA-designated NATTS site. A description of
the NATTS program is given in Section 3.6. For SLMO, each of the following analyses was
conducted: aback trgjectory analysis, aregulation analysis, and an emission tracer analysis.
Details on each type of analysis are also provided in Section 3.6.

12.6.1 Composite Back Trajectory Analysis

Figure 12-7 is the composite back trajectory map for the SLMO site. Each line
represents the 24-hour trajectory along which aparcel of air traveled toward the monitoring
location on asampling day. As shown in Figure 12-7, the back trajectories originated from an
array of different directions. The 24-hour airshed domain islarge, as the furthest away a back
trajectory originated was southeast Saskatchewan, Canada. As each circle around the site
represents 100 miles, 52% of the trajectories originated within 300 miles, and 66% within 400
miles from the SLMO site.

12.6.2 Regulation Analysis

Table 3-10 summarizes the number of facilities that account for approximately 90% of
the total UATMP pollutant emissions in the 10-mile area around the monitoring station. Sixteen
of the 38 facilities listed near SLMO in Table 3-11 are potentially subject to future regulations.
Table 12-7 identifies the regul ations that are potentially applicable. Based on this analysis, the
regulations shown are expected to achieve reductions in ambient concentrations of the following
UATMP pollutants: acetaldehyde, benzene, ethylbenzene, formaldehyde, lead and compounds,

manganese and compounds, methyl ethyl ketone, methyl isobutyl ketone, methylene chloride,
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and toluene. Reductions are projected for acetaldehyde (0.6%), benzene (4%), ethylbenzene
(11%), formaldehyde (9%), lead and compounds (10%), manganese and compounds (13%),
methyl ethyl ketone (27%), methyl isobutyl ketone (31%), methylene chloride (23%), and
toluene (32%) as the regulations are implemented (the latest compliance date is 2007). The
emission reductions are primarily attributed to regulation of surface coating operations, organic
chemical production, integrated iron and steel manufacturing, flexible polyurethane foam

manufacturing, and reciprocating internal combustion engines.

12.6.3 Emission Tracer Analysis

The highest concentrations of acetaldehyde and formaldehyde occurred on April 9, 2003.
Figures 12-8 and 12-9 are the pollution roses for all acetaldehyde and formaldehyde samples at
SLMO. The highest exceedance values point to possible acetaldehyde and formaldehyde
emission sources north of the monitor. Figures 12-10 and 12-11 are maps of acetaldehyde and
formaldehyde stationary emission sources north of the SLMO monitor. According to the 1999
NEI, acetaldehyde sources north of the SLMO monitor include: Lewis & Clark Sawmill,
ConAgra, Inc., and Lewis & Clark Community College. Formaldehyde sources include the
above three, aswell as P.D. George Company, Owens-Brockway Glass Container, Elias-Smith
Funeral Home and Godfrey Crematory, and the City of Alton Department of Public Works.
Figure 12-12 is the back trajectory map for this date, which shows the air originating north of the
monitor. An analysis of the hourly meteorological data show that winds were primarily out of
the north for most of the day, aswell. Itislikely that air sasmpled at SLMO on this date passed

over the above listed facilities earlier in the day.
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Figure 12-1. BonneTerre, Missouri (BTMO) Monitoring Station
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Source: USGS 7.5 Minute Series. Map Scale: 1:25,000.
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Figure 12-2. St. Louis, Missouri Site 1 (S4M O) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.

12-9



Figure 12-3. St. Louis, Missouri Site 2 (SLMO) Monitoring Station
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Figure 12-4. Facilities L ocated Within 10 Milesof BTMO
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Figure 12-5. Facilities L ocated Within 10 Miles of SAMO and SLMO

= =ake iy DJ’ZE'U'U’LI’ DJ'ZE'D"\I’LI’
; ~ ——
8 |
|
!
=
z o
B
#
|
|
=
& R [P
g1 - |
%

¥
RGN

v
200N

v
|0

| | g
| St. Clair County Lz
| = - ' B
| #
= ||! ! | |
=1
B ! | '
# ! | !
Jefferson County |
| | i B
o [ 3 b Manroe )
b b o
| Miles H7 L County ! ol
o covany oz covano costs T cosoow oo o
Mote: Due to facility density and colocation, the total facilities
displayed may not represent all facilities within the area of intere st
Legend

S4MO UATMP site O 10 mile radius
§9 SLMO UATMP site [ |County boundary

Source Category Group (No. of Facilities)
# Agricultural Services Faciliby (1)

Apparel & Other Textile Products Facility

Automotive Repair, Services, & Parking {

Chemicals & Allied Products Facility (18)

Electric, Gas, & Sanitary Senvices (8)

Flectncal & Electronic Equipment Facility (5]

Fabricated Metal Products Facility (13)

Ferrous Metals Processing Industrial Facility (6]

Food & Agriculture Processes Industrial Facility (1)

Food & Kindred Products Facility (2)

Fuel Combustion Industral Facility (69)

Fumiture & Fixtures Facility {2)

Incineration Industrial Facility (2)

Industrial Machinery & Equipment Facility (6]
Instruments & Related Products Facility (17

Liguids Distribution Industrial Facility (10)

(1
1

Do ] =« — I -~ = O Mmoo #®

Mineral Products Processing Industrial Facility {3)

Medical, Dental, & Hospital Equipment and Supplies (1)

Miscellaneous Processes Industrial Facility (46)
Miscellaneous Retail Stores (1)

MNon-farrous Metals Processing Industrial Facility (1)
MNonclassifiable Establishments (5)

Monmetallic Minerals, Except Fusls (1)

Petroleum & Coal Products (2)

Pharmaceutical Production Processes Industrial Facility (4)
Palymers & Resins Production Industrial Facility (1)
Primary Metal Industries Facility (5)

Printing & Publishing Facility (8)

Production of Inarganic Chemicals Industrial Facility (2)
Failroad Transportation (2]

Special Trade Contractors Facility (1]

Stone, Clay, Glass, & Concrete Products (6)

Surface Coating Processes Industrial Facility (35)
Unknown (1)

Utility Boilers (1)

Waste Treatment & Disposal Industrial Facility (4)
Wyholesale Trade - Durable Goods (1)

Wyholesale Trade - Nondurable Goods (1)

12-12




Figure 12-6. 2003 Total VOC Profileat SAMO
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Figure 12-7. Composite Back Trajectory for SLMO
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Figure 12-8.

Acetaldehyde Pollution Rosefor SLMO
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Figure 12-9. Formaldehyde Pollution Rosefor SLMO
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Figure 12-10. Acetaldehyde Sources North of the SLMO Monitoring Site
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Figure 12-11. Formaldehyde Sources North of the SLMO Monitoring Site
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Figure 12-12. 24- Hour Back Trajectory (50, 250, and 500 M eter s Abovegr ound)
at SLMO on April 9, 2003
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Table 12-1. Average Concentration and Meteorological Parametersfor Sitesin Missouri

Average Average Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure theWind the Wind
Name Type (ug/m’) (°F) (°F) (°F) (°F) (%) (mb) (kts) (kts)
All Q 65.58 55.6 46.43 50.89 74.28 1017.03 0.59 -0.15
MO- 2003 N\ (+2.04) (+1.86) (+1.92) (+1.74) (+1.24) (+0.67) (+0.4) (+0.45)
BTMO | sample 421 65.91 55.73 45.98 50.76 72.83 1016.95 0.54 0.95
day (+4.14) (+5.53) (+5.08) (+5.25) (+4.73) (+3.45) (+1.49) (+1.04) (+1.19)
All \\\: 65.58 55.6 46.43 50.89 74.28 1017.03 0.59 -0.15
MO- 2003 N (+2.04) (+1.86) (+1.91) (+1.74) (+1.24) (+0.67) (+0.4) (+0.45)
SAMO | sample 122.21 66.36 56.12 46.54 51.2 73.21 1016.75 0.46 0.68
day (+14.18) (+4.99) (+4.59) (+4.76) (+4.29) (+3.13) (+1.45) (+0.97) (+1.15)
All \\\:I 65.58 55.6 46.43 50.89 74.28 1017.03 0.59 -0.15
MO- 2003 N\ (+2.04) (+1.86) (+1.91) (+1.74) (+1.24) (+0.67) (+0.4) (+0.45)
SLMO | sample 81.84 65.75 55.38 45.64 50.43 72.8 1016.59 0.53 0.82
day (+8.12) (+5.32) (+4.91) (+5.07) (+4.58) (+3.32) (+1.45) (+1.04) (+1.21)




Table 12-2a. Summary of the Toxic Cancer Compounds at the Bonne Terre, Missouri

Monitoring Site- BTMO

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Benzene 5.41E-06 42.30 42.30 0.693 53 5.41
Acetaldehyde 4.27E-06 33.42 75.72 1.942 54 4.27
1,3-Butadiene 3.08E-06 24.09 99.81 0.103 2 3.08
Formaldehyde 2.36E-08 0.19 100.00 4.300 54 <1
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Table 12-2b. Summary of the Toxic Cancer Compounds at the St. Louis Site 4, Missouri

Monitoring Site- SAMO

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)

Acrylonitrile 4.40E-05 37.72 37.72 0.647 3 44.0
p-Dichlorobenzene 1.57E-05 13.44 51.16 1.425 6 15.7
Benzene 1.16E-05 9.90 61.06 1.481 122 11.6
Arsenic and Compounds 1.09E-05 9.33 70.39 0.003 30 109
Carbon Tetrachloride 7.96E-06 6.82 77.21 0.530 56 7.96
Acetaldehyde 7.88E-06 6.76 83.97 3.582 61 7.88
1,3-Butadiene 6.66E-06 5.71 89.68 0.222 76 6.66
Trichloroethylene 5.40E-06 4.63 94.31 2.701 5 5.40
Tetrachloroethylene 4.06E-06 3.48 97.79 0.688 7 4.06
Cadmium and Compounds | 2.22E-06 1.90 99.70 0.001 30 2.22
Methylene Chloride 3.01E-07 0.26 99.95 0.641 41 <1
(Dichloromethane)

Formaldehyde 2.78E-08 0.02 99.98 5.052 61 <1
Beryllium and Compounds | 2.65E-08 0.02 100.00 0.000 30 <1
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Table 12-2c. Summary of the Toxic Cancer Compounds at the St. Louis Site 1, Missouri

Monitoring Site- SLMO

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 1.09E-05 40.50 40.50 4.944 55 10.9
Benzene 1.07E-05 39.70 80.20 1.367 54 10.7
1,3-Butadiene 5.29E-06 19.70 99.90 0.176 53 5.29
Formaldehyde 2.67E-08 0.10 100.00 4.861 55 <1
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Table 12-3a. Summary of the Toxic Noncancer Compounds at the Bonne Terre, Missouri
Monitoring Site- BTMO

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations

Formaldehyde 4.39E-01 58.92 58.92 4.300 54 1
Acetaldehyde 2.16E-01 28.97 87.89 1.942 54 0
1,3-Butadiene 5.13E-02 6.89 94.78 0.103 2 0
Benzene 2.31E-02 3.10 97.89 0.693 53 0
Xylenes (o-, m-, p-) 8.24E-03 111 98.99 0.824 53 0
Toluene 4.13E-03 0.56 99.55 1.653 53 0
Hexane 2.79E-03 0.37 99.92 0.558 53 0
Styrene 3.09e-04 0.04 99.96 0.309 43 0
Ethylbenzene 2.63E-04 0.04 100.00 0.263 53 0
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Table 12-3b. Summary of the Toxic Noncancer Compounds at the St. L ouis Site 4,
Missouri Monitoring Site- SAMO

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 5.16E-01 23.01 23.01 5.052 61 6
Manganese and 3.99E-01 17.79 40.80 0.020 30 2
Compounds
Acetaldehyde 3.98E-01 17.76 58.56 3.582 61 1
Acrylonitrile 3.24E-01 14.44 73.00 0.647 3 0
Acetonitrile 1.78E-01 7.96 80.96 10.706 27 0
1,3-Butadiene 1.11E-01 4.96 85.92 0.222 76 0
Arsenic and Compounds 8.44E-02 3.77 89.69 0.003 30 0
Cadmium and 6.17E-02 2.75 92.44 0.001 30 0
Compounds
Benzene 4.94E-02 2.20 94.64 1.481 122 0
Xylenes (o-, m+, p-) 3.52E-02 157 96.21 3.520 122 0
Chloromethane 1.35E-02 0.60 96.81 1211 60 0
(Methyl Chloride)
Carbon Tetrachloride 1.33E-02 0.59 97.41 0.530 56 0
Lead and Compounds 9.42E-03 0.42 97.83 0.014 30 0
Toluene 9.27E-03 0.41 98.24 3.706 122 0
Nickel Compounds 8.58E-03 0.38 98.62 0.002 30 0
Hexane 8.52E-03 0.38 99.00 1.704 61 0
Trichloroethylene 4.50E-03 0.20 99.20 2.701 5 0
Chloroform 3.44E-03 0.15 99.36 0.337 7 0
Methyl tert-Butyl Ether 2.62E-03 0.12 99.47 7.873 13 0
Tetrachloroethylene 2.55E-03 0.11 99.59 0.688 7 0
Cobalt and Compounds 2.12E-03 0.09 99.68 <0.0001 30 0
p-Dichlorobenzene 1.78E-03 0.08 99.76 1.425 6 0
Chlorobenzene 1.04E-03 0.05 99.81 1.038 6 0
Methyl Ethyl Ketone 9.18E-04 0.04 99.85 4.589 36 0
(2-Butanone)
Ethylbenzene 8.14E-04 0.04 99.89 0.814 116 0
Methylene Chloride 6.41E-04 0.03 99.91 0.641 41 0
(Dichloromethane)
Methy! Isobutyl Ketone 5.58E-04 0.02 99.94 1.673 9 0
(Hexone)
Beryllium and 5.52E-04 0.02 99.96 <0.0001 30 0
Compounds
Styrene 3.58E-04 0.02 99.98 0.358 79 0
1,1,1-Trichloroethane 2.39E-04 0.01 99.99 0.239 13 0
(Methyl Chloroform)
Mercury and Compounds | 1.51E-04 0.01 100.00 <0.0001 30 0
Selenium and Compounds | 7.27E-05 <0.0001 100.00 0.001 30 0
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Table 12-3c. Summary of the Toxic Noncancer Compounds at the St. L ouis Site 1,
Missouri Monitoring Site- SLMO

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations

Acetaldehyde 5.49E-01 44.49 44.49 4.944 55 4
Formaldehyde 4.96E-01 40.17 84.67 4.861 55 5
1,3-Butadiene 8.82E-02 7.14 91.81 0.176 53 0
Benzene 4.56E-02 3.69 95.50 1.367 54 0
Xylenes (o-, m-, p-) 3.86E-02 312 98.62 3.858 54 0
Hexane 8.03E-03 0.65 99.27 1.605 54 0
Toluene 7.79E-03 0.63 99.90 3.116 54 0
Ethylbenzene 6.87E-04 0.06 99.96 0.687 54 0
Styrene 5.02E-04 0.04 100.00 0.502 52 0
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Table 12-4a. Prevalent Compound Concentration Correlations with Selected M eteorological Parametersat the Bonne Terre,
Missouri Site (BTMO)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind
1,3-Butadiene NA NA NA NA NA NA NA NA
Acetaldehyde 0.44 0.44 0.41 0.43 0.01 -0.20 -0.35 0.20
Benzene -0.55 -0.58 -0.57 -0.58 -0.15 -0.03 -0.18 0.12
Formaldehyde 0.82 0.81 0.72 0.77 -0.13 -0.30 -0.29 0.42
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Table 12-4b. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parametersat the St. Louis

Site 4, Missouri Site (S4MO)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component

Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
1,3-Butadiene 0.05 -0.05 -0.02 -0.04 0.15 0.16 0.04 -0.04
Acetaldehyde 0.37 0.28 0.23 0.25 -0.10 -0.05 -0.17 0.19
Acetonitrile -0.10 -0.09 -0.19 -0.15 -0.27 -0.03 0.08 -0.15
Acrylonitrile NA NA NA NA NA NA NA NA
Arsenic and Compounds 0.31 0.27 0.25 0.26 -0.03 -0.02 -0.32 0.10
Benzene -0.14 -0.20 -0.14 -0.18 0.24 0.05 -0.28 0.01
Cadmium and Compounds 0.55 0.54 0.51 0.54 -0.08 -0.13 -0.54 0.25
Carbon Tetrachloride 0.09 0.07 0.08 0.08 0.02 -0.05 -0.21 -0.09
Formaldehyde 0.76 0.74 0.67 0.70 -0.02 -0.23 -0.16 0.34
Manganese and 0.09 0.10 0.07 0.08 -0.16 0.11 -0.13 -0.09
Compounds
p-Dichlorobenzene -0.56 -0.67 -0.65 -0.67 0.68 0.65 0.35 -0.40
Tetrachloroethylene -0.78 -0.67 -0.53 -0.60 0.64 0.71 041 -0.75
Trichloroethylene 0.28 0.28 0.23 0.25 -0.45 0.45 -0.21 0.74
Xylenes (o-, m-, p-) 0.07 -0.01 0.03 0.01 0.24 0.13 -0.09 -0.06
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Table 12-4c - Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the St. Louis

Site 1, Missouri Site (SLMO)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure | of wind speed | of wind speed
1,3-Butadiene 0.07 -0.01 0.02 0.00 0.18 0.04 -0.01 0.10
Acetaldehyde 0.36 0.32 0.34 0.33 0.21 0.00 -0.13 -0.11
Benzene -0.05 -0.13 -0.09 -0.11 0.13 0.16 -0.18 0.07
Formaldehyde 0.28 0.28 0.25 0.26 -0.05 0.00 -0.12 -0.12




Table 12-5. Metalsand Compounds, and SNMOC Measured by the
Missouri Monitoring Stations

SNMOC
Average Compound with
Metals TNMOC | TNMOC with % of the Highest
Concentration | Speciated Unknowns TNMOC Concentration
Site (ng/m3) (ppbC) (ppbC) | dentified (ppbC)
BTMO NA 57.98 136.15 50% Toluene 56.93
SAMO 41.26 126.43 245.05 60% Toluene 20.31
SLMO NA 120.87 232.88 53% Toluene 16.44
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Table 12-6

. Motor Vehicle Information vs. Daily Concentration for Missouri Monitoring Sites

Car Average Daily
Estimated Estimated County Registration/ Population Traffic UATMP
Monitoring County Number of Vehicles Population within Ten Estimated 10-Mile | Data (Daily Concentration
Station Population Owned Ratio Miles Car Registration Average) (ug/m®)
BTMO 56,775 41,871 0.74 33,587 24,354 4,360 42.10 (¢4.14)
SAMO 338,353 252,556 0.75 824,653 618,490 22,840 122.21 (+14.18)
SLMO 338,353 252,556 0.75 754,882 566,162 15,016 81.84 (+8.12)
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Table 12-7. Summary of Future Regulations That May be Applicable for Near by Facilities Surrounding SLMO

Primary SIC
Facility Name Code SIC Code Description Regulation Citation Regulation Name
Borden Decorative 2754 Commercia Printing, Gravure 40 CFR part 63, subpart | Paper and Other Web (Surface
Products JJJ Coating) NESHAP
Chryder Assembly -- NESHAP application based on 40 CFR part 63, subpart | Miscellaneous Metal Parts and
South Plant MACT Code from NEI MMMM Products (Surface Coating)
NESHAP
Decorative Services | 2754 Commercia Printing, Gravure 40 CFR part 63, subpart Paper and Other Web (Surface
Intl JJJ Coating) NESHAP
Ethyl Petroleum 2869 Industrial Organic Chemicas, NEC | 40 CFR part 63, subpart | Miscellaneous Organic
Additives, Inc. FFFF Chemical Production and
Processes (MON) NESHAP
Granite City Steel 3312 Steel works, Blast Furnaces 40 CFR part 63, subpart Integrated Iron and Steel
(Including Coke Ovens), and FFFFF NESHAP
Rolling Mills
KV Pharmaceutical 2834 Pharmaceutical Preparations 40 CFR part 63, subpart Pharmaceuticals Production
Company GGG NESHAP
King Adhesives 2891 Adhesives and Sealants 40 CFR part 63, subpart | Miscellaneous Coating
HHHHH Manufacturing NESHAP
Mallinckrodt 2833 Medicinal Chemicals and Botanical | 40 CFR part 63, subpart Pharmaceuticals Production
Specialty Chemicals Products GGG NESHAP
Co.
2834 Pharmaceutical Products 40 CFR part 63, subpart | Pharmaceuticals Production
GGG NESHAP
Metro East 3743 Railroad Equipment 40 CFR part 63, subpart Miscellaneous Metal Parts and
Industries, Inc. MMMM Products (Surface Coating)

NESHAP
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Table 12-7. Summary of Future Regulations That May be Applicable for Near by Facilities Surrounding SLM O (Continued)

Primary SIC
Facility Name Code SIC Code Description Regulation Citation Regulation Name
National Steel 3312 Steel works, Blast Furnaces 40 CFR part 63, subpart Integrated Iron and Steel
Corp./Granite City (Including Coke Ovens), and FFFFF NESHAP
Div. Rolling Mills
P.D. George Co. 2851 Paints, Varnishes, Lacquers, 40 CFR part 63, subpart | Miscellaneous Coating
Enamels, and Allied Products HHHHH Manufacturing NESHAP
Pro-Tech MFG., Inc. | 3086 Plastic Foam Products 40 CFR part 63, subpart | Flexible Polyurethane Foam
1l Production NESHAP
Silgan Containers, 3411 Metal Cans 40 CFR part 63, subpart | Metal Can (Surface Coating)
Inc. KKKK NESHAP
Solutialnc.,- W. G. 2819 Industrial Inorganic Chemicals, 40 CFR part 63, subpart | Miscellaneous Organic
Krummrich Plant NEC FFFF Chemical Production and
Processes (MON) NESHAP
2865 Cyclic Organic Crudes and 40 CFR part 63, subpart Pharmaceuticals Production
Intermediates, and Organic Dyesand | GGG NESHAP
Pigments
White Rodgers Div. 3822 Automatic Controls for Regulating 40 CFR part 63, subpart | Miscellaneous Metal Parts and

Residential and Commercial
Environments and Appliances

MMMM

Products (Surface Coating)
NESHAP




13.0 Sitein Nebraska

This section focuses on meteorological, concentration, and spatial trends for the UATMP
sitein Nebraska (LONE). Thissiteislocated in Lincoln, situated in southeastern Nebraska.
Figure 13-1 is atopographical map showing the monitoring station in its urban location.
Figure 13-2 isamap identifying facilities within ten miles of the sites that reported to the 1999
NEI. The map shows that most of the industrial facilities are to the east and northeast of this
site. Fuel combustion and miscellaneous industrial sites make up the majority of the nearby
sources. Hourly meteorological datawere retrieved for all of 2003 at the Lincoln Municipal
Airport weather station (WBAN 14939) with the purpose of calculating correlations of

meteorological datawith ambient air concentration measurements.

Table 13-1 highlights the UATMP average concentration at each site, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
days samples were taken. The Lincoln area has a continental climate, with cold winters and
warm summers. Lincoln is affected by most storm systems that track across the country,
allowing day to day weather fluctuations. Precipitation varies throughout the year, but is
typically concentrated in the springtime. On average, wind blows from a southerly direction, as
indicated in Table 13-1. Thisinformation can be found in The Weather Almanac, fifth edition
(Ruffner and Bair, 1987).

13.1 Prevalent Compounds at the Nebraska Site

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Table 13-2 summarizes the cancer
weighting scores, and Table 13-3 summarizes the noncancer weighting scores. For a compound
to be considered prevalent at a site, itstoxicity score must contribute to the top 95% of the total
site score. In the aforementioned tables, compounds that are shaded are considered prevalent for

each site.
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Table 13-2 shows that most of the cancer compounds reflect the nationwide preval ent
cancer compound list, as listed in Section 3 of this report. Only methylene chloride and
formaldehyde were not listed among the nationwide prevalent cancer compounds. For the
noncancer compounds summarized in Table 13-3, carbon tetrachloride, chloromethane,
methylene chloride, toluene, chloroform, methyl ethyl ketone, ethylbenzene, styrene, and 1,1,1-
trichloroethane were not listed among the nationwide noncancer prevalent list. The prevalent

compounds at LONE are also nationwide cancer and noncancer prevalent compounds.

Toxic compounds not detected at the Nebraska sites were: tetrachl oroethylene; p-
dichlorobenzene; 1,2-dichloroethylene; trichloroethylene; 1,3-dichloropropene; 1,1,2-
trichloroethylene; vinyl chloride; bromoform; chloroprene; 1,1-dichloroethene; methyl
methacrylate; 1,2,4-trichlorobenzene; methyl tert-butyl ether; chlorobenzene; methl isobutyl

ketone; chloroethane.

13.2 Toxicity Analysis

Although acrylonitrile s toxicity is the highest of the cancer compounds, it had only one
detect. Of the prevalent cancer compounds, benzene and acetal dehyde detections were the
highest (17). Formaldehyde accounts for over 25% of LONE’s total noncancer toxicity.

The acrylonitrile cancer risk was the highest among the toxic compounds at 57.6in a
million. For the compounds which may lead to adverse noncancer health effects, the average
acrylonitrile toxicity was the highest at 0.423 (over 1 indicates a significant chance of a
noncancer health effect). The lone compound to measure an adverse health concentration was

formaldehyde (one time).

13.3 Meteorological and Concentration Averages at the Nebraska Site

Carbonyl compounds and VOC were measured at this site, asindicated in Tables 3-3 and
3-4. Table 13-1 lists the average UATMP concentration at LONE and the averages for selected
meteorological parameters from January 2003 to December 2003.
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Table 13-4 presents the summary of calculated Pearson Correlation coefficients for each
of the prevalent compounds and selected meteorological parameters. Identification of the
prevalent compounds is discussed in Section 3 of this report. Acetonitrile had moderately strong
to strong correlations with all the weather parameters except relative humidity and the u-
component of thewind. A moderately strong positive correlation between benzene and relative
humidity was computed, as was a moderately strong negative correlation between formal dehyde
and relative humidity. The remainder of the correlations tended to be weak. Correlations for
1,3-butadiene, acrylonitrile, and bromomethane could not be computed due to the low number of
detects (fewer than 3).

13.4 Spatial Analysis

County-level car registration and population in Lancaster County were obtained from the
Nebraska Department of Motor Vehicles and the U.S. Census Bureau, and are summarized in
Table 13-5. Alsoincluded in Table 13-5 isthe population within 10 miles of each site and the
average daily traffic information, which represents the average number of cars passing the
monitoring sites on the nearest roadway to each site on adaily basis. Using these parameters, a
car registration ratio was computed. An estimation of 10-mile car registration was computed
using the 10-mile populations surrounding the monitors and the car registration ratio. This
information is compared to the average daily concentration of the prevalent compounds at the
Lincoln site in Table 13-5.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban area to
urban area. (For more information on this study, refer to section 3.4.2.) Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at each of the monitoring sites. The toluene-ethylbenzene concentrations ratio at LONE
resembles that of the roadside study. However, the benzene-ethylbenzene and xylenes-
ethylbenzene ratios do not. For the roadside study, the xylenes-ethylbenzeneratio is greater than
the benzene-ethylbenzene ratio. At LONE, the reverseistrue: the benzene-ethylbenzeneratio is

larger than the xylenes-ethylbenzene ratio.
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Figure 13-1. Lincoln, Nebraska (LONE) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:25,000.
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Figure 13-2. Facilities L ocated Within 10 Miles of LONE
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Table 13-1. Average Concentration and M eteorological Parametersfor the Sitein Nebraska

Average Average Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/m?) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \ 62.79 51.35 39.36 4531 67.44 1016.43 0.03 -0.45
2003 \ (x2.31) (x2.12) (x1.93) (+1.85) (x1.19) (x0.77) (x0.38) (x0.73)
LONE A
sample 35.13 47.65 36.09 24.72 31.54 66.52 1015.55 -0.01 -0.09
day (£5.97) (£8.73) (£7.69) (£6.91) (£6.72) (+5.18) (+4.56) (+1.78) (+4.24)




Table 13-2. Summary of the Toxic Cancer Compounds at the Lincoln, Nebraska

Monitoring Site- LONE

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 million)

Acrylonitrile 5.76E-05 67.36 67.36 0.846 1 57.6
Benzene 1.03E-05 12.10 79.46 1.326 17 10.3
Carbon Tetrachloride 7.08E-06 8.28 87.75 0.472 15 7.08
1,3-Butadiene 5.97E-06 6.99 94.74 0.199 2 5.97
Acetaldehyde 4.33E-06 5.07 99.81 1.970 17 4.33
Methylene Chloride 1.40E-07 0.16 99.98 0.297 8 <1
(Dichloromethane)

Formaldehyde 1.98E-08 0.02 100.00 3.608 17 <1
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Table 13-3. Summary of the Toxic Noncancer Compounds at the Lincoln, Nebraska
Monitoring Site- LONE

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations

Acrylonitrile 4.23E-01 29.27 29.27 0.846 1 0
Formaldehyde 3.68E-01 25.47 54.74 3.608 17 1
Acetaldehyde 2.19E-01 15.14 69.88 1.970 17 0
Acetonitrile 2.14E-01 14.82 84.70 12.852 12 0
1,3-Butadiene 9.96E-02 6.89 91.59 0.199 2 0
Benzene 4.42E-02 3.06 94.65 1.326 17 0
Bromomethane 2.33E-02 1.61 96.26 0.116 1 0
(Methyl Bromide)

Xylenes (o-, p-, m+) 2.08E-02 1.44 97.70 2.081 15 0
Chloromethane 1.39E-02 0.96 98.66 1.255 17 0
(Methyl Chloride)

Carbon Tetrachloride 1.18E-02 0.82 99.48 0.472 15 0
Toluene 4.77E-03 0.33 99.81 1.906 17 0
Chloroform 1.00E-03 0.07 99.88 0.098 1 0
Methyl Ethyl Ketone 7.72E-04 0.05 99.93 3.858 5 0
(2-Butanone)

Ethylbenzene 3.71E-04 0.03 99.96 0.371 11 0
Methylene Chloride 2.97E-04 0.02 99.98 0.297 8 0
(Dichloromethane)

Styrene 1.70E-04 0.01 99.99 0.170 1 0
1,1,1-Trichloroethane 1.64E-04 0.01 100.00 0.164 2 0

(Methyl Chloroform)
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Table 13-4. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Lincoln,

Nebraska Site (LONE)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

1,3-Butadiene NA NA NA NA NA NA NA NA
Acetaldehyde 0.23 0.19 0.16 0.17 -0.12 -0.25 -0.29 0.20
Acetonitrile 0.59 0.64 0.63 0.64 -0.22 -0.55 -0.02 0.47
Acrylonitrile NA NA NA NA NA NA NA NA
Benzene -0.07 -0.20 -0.09 -0.16 0.49 -0.12 -0.14 -0.06
Carbon Tetrachloride -0.12 -0.10 -0.07 -0.09 0.16 0.14 0.30 -0.05
Formaldehyde -0.02 -0.07 -0.18 -0.10 -0.41 0.15 -0.07 0.20
Bromomethane NA NA NA NA NA NA NA NA
(Methyl Bromide)
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Table 13-5. Motor Vehicle Information vs. Daily Concentration for the Nebraska M onitoring Sites

Car Average Daily
Estimated Estimated County Registration/ Population Traffic UATMP
Monitoring County Number of Vehicles Population within Ten Estimated 10-Mile | Data (Daily Concentration
Station Population Owned Ratio Miles Car Registration Average) (ug/m?)
LONE 257,513 197,341 0.77 239,504 184,418 6,200 35.13 (+5.97)




14.0 Sitesin New Jersey

This section focuses on meteorological, concentration, and spatial trends for the four
UATMP sitesin New Jersey (CANJ, CHNJ, ELNJ, and NBNJ). Thefour sites are located in
different cities (Camden, Chester, Elizabeth, and New Brunswick, respectively). Figures 14-1
through 14-4 are topographical maps showing the monitoring stationsin their urban locations.
Figures 14-5 through 14-7 are maps identifying facilities within ten miles of the sites that
reported to the 1999 NEI. CANJislocated on the southeast side of the state, near the PA/NJ
border and east of Philadelphia. A number of sources are located mainly to its north and west,
most of which are involved in fuel combustion. CHNJ s located in the north-central part of New
Jersey and has only twelve industrial sites nearby, most of which lie just within the ten mile
radius from the site and are also involved in fuel combustion. ELNJand NBNJ are somewhat
closer to each other, with the outer portions of their ten mile radii intersecting. These two sites
are near the New Jersey/New Y ork border, just west of Staten Island, and have a number of
sources in the vicinity, most of which are fuel combustion facilities, miscellaneous industries,

and chemicals and allied product facilities.

Hourly meteorological datawere retrieved for all of 2003 at three weather stations near
these sites with the purpose of calculating correlations of meteorological data with ambient air
concentration measurements. The weather stations are Philadelphia, Newark International
Airport, and Somerville-Somerset, NJ (WBAN 94732, 14734 and 54785, respectively).

Table 14-1 highlights the average UATMP concentration at each of these sites, along
with temperature (average maximum and average), moisture (average dew point temperature,
average wet-bulb temperature, and average relative humidity), wind information (average u- and
v- components of the wind), and pressure (average sealevel pressure) for the entire year and on
days samples were taken. New Jersey islocated in aregion where most storm systems track
across, allowing its weather to be somewhat variable. However, its proximity to the Atlantic
Ocean has a moderating effect. Hence, summers along the coast tend to be cooler than areas

farther inland, while winters tend to be warmer. The location of New Jersey also tendsto allow
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for ample annual precipitation and often high humidity. Annual average wind speed and
direction tend to vary among the sites, asindicated in Table 14-1. A southwesterly wind is most
common in the summer and a northwesterly wind istypical in the winter. Thisinformation can
be found in The Weather Almanac, fifth edition (Ruffner and Bair, 1987).

141 Prevalent Compounds at the New Jersey Sites

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Tables 14-2a-d summarize the cancer
weighting scores and Tables 14-3a-d summarizes the noncancer weighting scores. For a
compound to be considered prevalent at a site, its toxicity score must contribute to the top 95%
of the total site score. In the aforementioned tables, compounds that are shaded are considered

prevalent for each site.

Tables 14-2a-d show that most of the prevalent cancer compounds reflect the nationwide
prevalent cancer compounds, as listed in Section 3 of thisreport. Only vinyl chloride (detected at
CANJand ELNJ), trichloroethylene (detected at al four sites), methylene chloride (detected at
all four sites), and formaldehyde (detected at all four sites) are listed in Tables 14-2a-d and are
not listed among the nationwide prevalent compounds. For the noncancer compounds
summarized in Tables 14-3a-d, many of the detected compounds are not listed on the nationwide
prevalent noncancer compound list. However, only one site had a prevalent compound

(chloromethane) not on the nationwide list.

Toxic compounds not detected at the New Jersey sites were: 1,2-dichloroethane; 1,3-
dichloropropene; 1,1,2-trichloroethane; bromoform; 1,2,4-trichlorobenzene; chlorobenzene and

chloroethane.
14.2 Toxicity Analysis

Acrylonitrile, benzene, carbon tetrachloride, tetrachloroethylene, acetaldehyde, and 1,3-

butadiene were the only prevalent cancer compounds common to all four sites.  Acrylonitrile
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contributed most to the total cancer toxicity at three of the four sites, although it consistently had
the lowest number of detects. Benzene and acetaldehyde had the highest number of detects of
the prevalent cancer compounds at al four sites. At al of the sites except CANJ, formaldehyde
and acetal dehyde together contributed to over 57% of the total noncancer toxicity.

The tetrachloroethylene cancer risk at ELNJwas the highest among the four sites at 33.3
in amillion, while the acrylonitrile cancer risk at CANJ, CHNJ, and NBNJwas 28.3, 27.3, and
23.7 inamillion, respectively. For the compounds which may lead to adverse noncancer health
effects, the average bromomethane toxicity at CANJwas 0.780 (over 1 indicates a significant
chance of a noncancer health effect). Of the fifty-one acetaldehyde detects at ELNJ, six

concentrations were of adverse health concentrations.

14.3 Meteorological and Concentration Averages at the New Jer sey Sites

Carbonyl compounds and VOC were measured at all four of the sites, asindicated in
Tables 3-3 and 3-4. The averagetotal UATMP daily concentration at ELNJ was nearly double
the average concentration of the other sites, asindicated in Table 14-1. Table 14-1 dso lists the
averages for selected meteorological parameters from January 2003 to December 2003.

Tables 14-4a-d present the summary of calculated Pearson Correlation coefficients for
each of the prevalent compounds and selected meteorological parameters by site. Identification
of the prevalent compounds is discussed in Section 3 of thisreport. The strongest correlations at
CANJ were computed between acrylonitrile and all but two of the meteorological parameters
(relative humidity and the v-component of the wind). All of these correlations were negative and
strong or very strong (ranging from -0.57 to -0.83). 1,3-Butadiene and tetrachl oroethylene
exhibited similar correlations with the temperature and moisture variables, although not as
strong. Acetaldehyde, carbon tetrachloride, and formal dehyde had moderately strong or strong

positive correlations with these same parameters.
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At CHNJ, very strong negative correlations were computed between acrylonitrile and
average, dewpoint, and wet bulb temperatures (ranging from -0.92-0.98). Very strong positive
correlations were exhibited between 1,3-butadiene and maximum temperature, average
temperature, and wet bulb temperature; and a very strong negative correlation was cal culated
between this compound and sea level pressure. However, it isimportant to note that fewer than
eight concentrations were detected for both of these compounds. Benzene, formaldehyde,
chloromethane, and tetrachloroethylene all have moderately strong to strong positive or negative

correlations with maximum, average, dewpoint, and wet bulb temperatures.

At ELNJ, acrylonitrile had the strongest correlations with the meteorological parameters.
However, this compound was only detected four times at this site, which can skew the
correlations. Aside from acrylonitrile, the strongest correlation at ELNJ was between 1,3-
butadiene and maximum temperature (-0.45). A mgjority of the correlations at ELNJ were rather
weak.

At NBNJ, acrylonitrile exhibited very strong correlations with several weather variables
(-0.78 t0 -0.83). Both formaldehyde and acetaldehyde had strong positive correlations with the
temperature and moisture (dewpoint and wet bulb) parameters, while both 1,3-butadiene and

benzene had moderately strong to strong negative correlations with these same parameters.

14.4 Spatial Analysis

County level car registration information was not available for Camden, Middlesex,
Morris, and Union Counties. Thus, state-level car registration, from the Energy Information
Administration (EIA), was allocated to the county level using the county-level population
proportion. County-level population information in these counties was obtained from the U.S.
Census Bureau, and isincluded in Table 14-5. Also included in Table 14-5 is the population
within 10 miles of each site and the average daily traffic information, which represents the
average number of cars passing the monitoring sites on the nearest roadway to each site on a

daily basis. Using these parameters, a county-specific car registration ratio was computed. An
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estimation of the 10-mile car registration was computed using the 10-mile populations
surrounding the monitors and the car registration ratio. Thisinformation is compared to the
average daily concentration of the prevalent compounds at the sites listed in Table 14-5. ELNJ
has both the highest nearby vehicle ownership and the highest daily traffic volume passing the

monitor.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at each of the monitoring sites. Of the New Jersey sites, ELNJ most resembles the roadside
study. The benzene-ethylbenzene and xylenes-ethylbenzene concentration ratios are lower than
those of the roadside study at CHNJ. NBNJ s toluene-ethylbenzene ratio is higher than the
roadside study’ s and its benzene-ethylbenzene and xylenes-ethylbenzene ratios are lower than
the roadside study’s. Theratios for the CANJ site resemble the roadside study’ s the least, with

nearly equal benzene-ethylbenzene and xylenes-ethylbenzene ratios.

145 RFG Analysis

The Philadel phia-Camden-Wilmington, PA-NJMD-DE MSA participatesin the
federally-mandated reformulated fuel program (EPA, 1999c). Throughout the year, the oxygen
content in gasoline must be at least 2% by weight, boosting the octane quality, increasing
combustion, and reducing exhaust emissions. Additionally, the benzene content must not be
greater than 1% by volume (EPA, 1994). The oxygenates used as RFG additivesin the
Phildelphia MSA are MTBE, TAME, and ethanol (EPA, 2003b). A survey at 7 service stations
during the summer of 2002 in the Philadel phia M SA showed the oxygen content of the fuel at
2.26% by weight and the benzene content at 0.610% by volume. MTBE and TAME aso
averaged 12.06% and 0.41% by weight, respectively, from the summer survey (EPA, 2003b). A
survey at 5 service stations during the winter of 2002 in this MSA showed the oxygen content at
1.90% by weight and the benzene content at 0.597% by volume. MTBE, ethanol, and TAME
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also averaged 9.87%, 0.12%, and 0.35% by weight, respectively from the winter survey (EPA,
2003b). Figure 14-8 presents the VOC profiles at the Philadelphia MSA site (CANJ).

The New Y ork-Newark-Edison, NY-NJ-PA MSA also participates in the federally-
mandated reformulated fuel program (EPA, 1999c). Throughout the year, the oxygen content in
gasoline must be at least 2% by weight, boosting the octane quality, increasing combustion, and
reducing exhaust emissions. Additionally, the benzene content must not be greater than 1% by
volume (EPA, 1994). The oxygenates used as RFG additivesin the New York MSA are MTBE,
TAME, ethanol, and ETBE (EPA, 2003b). A survey at 7 service stations during the summer of
2002 in the New Y ork MSA showed the oxygen content of the fuel at 1.99% by weight and the
benzene content at 0.585% by volume. MTBE and TAME aso averaged 10.26% and 0.76% by
weight, respectively from the summer survey (EPA, 2003b). A survey at 5 service stations
during the winter of 2002 in this MSA showed the oxygen content at 1.87% by weight and the
benzene content at 0.625% by volume. MTBE, ethanol, TAME, and ETBE also averaged
9.68%, 0.13%, 0.34%, and 0.01% by weight, respectively, from the winter survey (EPA, 2003b).
Figures 14-9 through 14-11 are the VOC profiles at the New York MSA sites (CHNJ, ELNJ, and
NBNJ).

At CANJ (Figure 14-8), the total VOC concentrations varied throughout the year, with
the highest concentration occurring on February 20, 2003. On that day, the stationary source
HAP contribution was much higher than other sampling days. The mobile source (BTEX and
non-BTEX) HAP concentrations were fairly consistent. The sampling at CANJ ran from
January 3 - September 24, thus missing a portion of the winter season. The non-HAP VOCs
varied throughout the season, but were generally higher during the summer season. The CANJ
BTEX concentration was compared to the APMI BTEX concentration. APMI islocated in a
non-RFG requirement area, but the two sites have similar traffic volumes (CANJ = 62,000;
APMI =60,000). The BTEX concentration at CANJis similar to APMI (8.93 ug/m?® vs. 9.51
ug/md, respectively), suggesting that the RFG requirement may be effective.
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At CHNJ (Figure 14-9), the total VOC concentrations were consistently low throughout
the year, with the highest concentration occurring on September 12, 2003. On that day, the
BTEX HAP contribution was much higher than other sampling days. The stationary source HAP
concentrations were consistently low throughout the year. The sampling at CHNJ ran from
January 9 - December 29. The BTEX concentrations appeared lower in the winter season than
the summer season. The non-HAP VOCs did not vary much throughout the year. The CHNJ
BTEX concentration was compared to the JAMS BTEX concentration. JAMS islocated in a
non-RFG requirement area, but the two sites have similar traffic volumes (CHNJ = 12,623;
JAMS = 12,500). The BTEX concentration at CHNJis less than half of JAMS (5.28 ng/m? vs.
11.53 ug/m?, respectively), suggesting that the RFG requirement may be effective.

At ELNJ (Figure 14-10), the total VOC concentrations varied throughout the year, with
the highest concentration occurring on October 24, 2003. On that day, the stationary source
HAP contribution was much higher than other sampling days. The mobile source (BTEX and
non-BTEX) HAP and non-HAP VVOC concentrations also varied. The sampling at ELNJran
from March 4 - December 29, thus missing most of the winter season. The ELNJBTEX
concentration was compared to the SPIL BTEX concentration. SPIL isalso located in a RFG
requirement area and has a similar traffic volumes to ELNJ (ELNJ = 170,000; SPIL = 214,900).
The BTEX concentration at ELNJis nearly double the SPIL concentration (14.80 n.g/m?® vs. 7.90
ug/md, respectively). It appears asif the RFG requirement may not be effective but there are a

high number of stationary sources emitting BTEX compounds near ELNJ.

At NBNJ (Figure 14-11), the total VOC concentrations varied throughout the year, with
the highest concentration occurring on July 20, 2003. On that day, the BTEX HAP contribution
was much higher than other sampling days. The stationary source HAP and non-HAP VVOC
concentrations also varied. The sampling at ELNJ ran from January 3 - December 31. Total

VOC concentrations appeared to be lower during the winter season.
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The NBNJBTEX concentration was compared to the APMI BTEX concentration. APMI
islocated in non-RFG requirement area, but the two sites have similar traffic volumes (NBNJ =
63,000; APMI = 60,000). The BTEX concentration at NBNJis similar to APMI (8.59 n.g/m? vs.
9.51 ng/md, respectively). The RFG requirements may be effective at NBNJ.
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Figure 14-1. Camden, New Jersey (CANJ) Monitoring Station
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Figure 14-2. Chester, New Jersey (CHNJ) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 14-3. Elizabeth, New Jersey (ELNJ) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.

14-11



Figure 14-4. New Brunswick, New Jersey (NBNJ) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 14-5. Facilities L ocated Within 10 Milesof CANJ
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C Chemicals & Allied Products Facility {143

Educational Services Facility (1)

Electric, Gas, & Santary Servicas (4)

Fabricated Metal Products Facility (3)

Ferrous hetals Processing Industrial Facility (1)

Fuel Combustion Industrial Facility {50}

Health Services Facility (3

I Incineration Industrial Facility (43

Instruments & Related Products Facility 1)

L Liguids Distribuwtion Industrial Facility (4

i Local &Interurban Passenger Transit (1)
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Miscellaneous Manufacturing Industries (1)
Miscellaneous Processes Industrial Facility (100
Miscellaneous Repair Services (1)

Mational Security & International Affairs (1)

MNon-ferrous Metals Processing Industrial Facility (1)
Fetraleum & Coal Products (3)

FetroleurniMat. Gas Prod. & Refining Industrial Facility (3)
FPharmaceutical Production Processes Industrial Facility (1)
Primary Metal Industries Facility (5)

Frinting & Publishing Facility (2}

Production of Inorganic Chemicals Industrial Facility {2
Froduction of Organic Chemicals Industrial Facility (1)
Stone, Clay, Glass, & Concrete Products (1)

Surface Coating Processes Industrial Facility {11)

YWaste Treatment & Disposal Industrial Facility (3
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Figure 14-6. Facilities Located Within 10 Miles of CHNJ
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Chemicals & Allied Products Facility (1)

Fuel Combustion Industrial Facility (7)

Miscellaneous Processes Industrial Facility (1)

Mon-ferrous Metals Processing Industrial Facility (1)
Pharmaceutical Production Processes Industrial Facility (1)
Waste Treatment & Disposal Industrial Facility (1)
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Figure 14-7. Facilities L ocated Within 10 Miles of ELNJ and NBNJ
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Industrial Machinery & Equiprment Facility (2)
Liguids Digtribution Industial Facility (20

Mineral Products Processing Indudtrial Facility (2)
Miscellaneous Processes Indudrial Facility (325
Maon-ferrous Metals Processing I ndustrial Facility (1)
Monclassifiable Estahlishments (1)

T - T @ - — TME®OMO %

]
&
W
Q
R
#
4
by
u
3
+
?

e [ oo

dis played may not represent all facilities within the area of interest.

Petroleurnibat, Gas Prod. & Refining Industrial Facilty (3
Pharmaceutical Production Processes Industrial F acility {7
Folmers & Redins Production Industrial Facility (5)
Primary Metal Industries Facility (4

Prirting & Publishing Facility (1)

Production of Inorganic Cherricals Industrial Facility (43
Production of Organic Chernicals Industrial Facility {13
Rubher & miscellaneous Plagic Products Facility ()
Stone, Clay, Glass & Concrete Products (1)

Surface Coating Processes Industial F acility (25)
Trangportation by Air (1)

Unknawn (1)

|Kility Boilers ()

Waste Treatrmert & Disposal Indugtrial Facility (6)
WWholesale Trade - Durable Goods (3
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Figure 14-8. 2003 Total VOC Profileat CANJ
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Figure 14-9. 2003 Total VOC Profileat CHNJ

Other Mobile Source VOC HAP
OO0 BTEX HAP Compounds

B VOC non-HAPs

€00¢/Le/s

€00¢/6/5

€00¢/telv

€00c/Ely

€00¢/9T/E

€00¢/0¢/¢

W Stationary Source VOC HAPs

€00¢/c/c

€00¢/6/1

100
90
80

o o o o o
N~ © o < o™

20
10
0

(g wybrl) uonennuaouod

14-17




Figure 14-10. 2003 Total VOC Profileat ELNJ
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Figure 14-11. 2003 Total VOC Profile at NBNJ

O VOC non-HAPs

Other Mobile Source VOC HAP
O BTEX HAP Compounds

W Stationary Source VOC HAPs

60

54

AN Lo o < (e}
< ™ o™ N —

(g wybrl) uoresnuasuo)d

€00c¢/ee/cT

€00¢/s/cT

€00C/TI/TT

€002/¥¢/0T

€00¢/9/0T

€00¢/2T/6

€00¢2/5¢/8

€00¢/L/8

€00¢/0¢/L

€00¢/9¢/9

€00¢/c/9

€00¢c/6/9

€00c/icly

€00¢/9¢/e

€00¢/8/¢

€00¢/1e/T

€00¢/En

14-19




0c11

Table 14-1. Average Concentration and Meteorological Parametersfor Sitesin New Jer sey

Average Average Average Average Wet Average Average u- Averagev-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure theWind the Wind
Name Type (ug/m®) (°F) (°F) (°F) (°F) (%) (mb) (kts) (kts)

All Q 61.56 53.51 42.91 48.53 70.18 1016.76 1.40 -1.24

N 2003 N\ (+1.95) (£1.82) (+1.99) (£1.73) (+1.51) (£0.72) (+0.57) (+0.38)
CANJ | sample 30.45 62.72 54.77 43.66 49,51 68.82 1017.10 0.97 -0.88

day (+5.71) (+6.24) (+6.00) (+6.65) (+5.67) (+4.77) (+2.01) (+1.77) (+1.11)
All \\\: 60.36 50.46 41.80 46.58 75.05 1015.97 -0.06 -0.89

NJF 2003 N (+1.93) (+1.77) (+2.03) (+1.75) (+1.42) (+0.74) (+0.27) (+0.29)
CHNJ | sample 26.07 61.19 50.40 42.11 46.60 75.96 1016.40 -0.32 -0.76

day (+3.04) (+4.50) (+4.26) (+4.76) (+4.20) (+3.01) (+1.78) (+0.75) (+0.55)
All \\\:I 60.64 53.51 42.07 48.21 68.17 1016.25 1.89 -141

NJF 2003 N\ (+1.94) (+1.85) (+2.02) (+1.73) (+1.62) (+0.75) (+0.59) (+0.50)
ELNJ sample 62.78 66.17 58.56 46.61 52.55 67.72 1017.4 1.10 -0.71

day (+9.66) (+3.97) (+3.81) (+4.12) (+3.51) (+4.01) (+1.7) (+1.55) (+1.19)
All \\Y\ 60.36 50.46 41.8 46.58 75.05 1015.97 -0.06 -0.89

NI 2003 N\ (+1.93) (+1.77) (+2.03) (+1.75) (+1.42) (+0.74) (+0.27) (+0.29)
NBNJ | sample 35.39 60.50 50.01 41.60 46.23 75.54 1016.49 -0.25 -1.07

day (+3.83) (+5.05) (+4.77) (+5.36) (+4.69) (+3.40) (+1.96) (+0.79) (+0.69)




Table 14-2a. Summary of the Toxic Cancer Compounds at the Camden, New Jer sey

Monitoring Site- CANJ

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)

Acrylonitrile 2.83E-05 43.85 43.85 0.416 4 28.3
Benzene 1.24E-05 19.24 63.09 1.591 37 12.4
Carbon Tetrachloride 8.44E-06 13.09 76.18 0.563 33 8.44
1,3-Butadiene 5.56E-06 8.62 84.80 0.185 14 5.56
p-Dichlorobenzene 3.41E-06 5.28 90.08 0.310 10 341
Tetrachloroethene 2.49E-06 3.87 93.94 0.423 11 2.49
Acetaldehyde 1.83E-06 2.84 96.78 0.832 37 1.83
Vinyl Chloride 1.35E-06 2.09 98.88 0.153 1 1.35
Trichloroethylene 4.49E-07 0.70 99.57 0.224 4 <1
Methylene Chloride 2.71E-07 0.42 99.99 0.578 24 <1
(Dichloromethane)

Formaldehyde 3.73E-09 0.01 100.00 0.678 37 <1
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Table 14-2b. Summary of the Toxic Cancer Compounds at the Chester, New Jer sey

Monitoring Site- CHNJ

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)

Acrylonitrile 2.71E-05 50.70 50.70 0.399 5 27.1
Carbon Tetrachloride 7.70E-06 14.38 65.07 0.513 51 7.70
Benzene 5.49E-06 10.25 75.32 0.704 57 5.49
1,3-Butadiene 4.08E-06 7.63 82.95 0.136 7 4.08
Acetaldehyde 4.01E-06 7.49 90.44 1.824 58 4.01
Tetrachloroethylene 2.97E-06 5.54 95.98 0.503 15 2.97
p-Dichlorobenzene 1.32E-06 247 98.45 0.120 1 1.32
Trichloroethylene 6.01E-07 1.12 99.58 0.301 2 <1
Methylene Chloride 2.08E-07 0.39 99.97 0.443 38 <1
(Dichloromethane)

Formaldehyde 1.76E-08 0.03 100.00 3.202 58 <1
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Table 14-2c. Summary of the Toxic Cancer Compounds at the Elizabeth, New Jer sey

Monitoring Site- ELNJ

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)

Tetrachloroethylene 3.33E-05 37.39 37.39 5.637 29 333
Acrylonitrile 1.44E-05 16.16 53.55 0.211 4 144
Benzene 1.27E-05 14.31 67.86 1.632 53 12.7
Acetaldehyde 9.19E-06 10.33 78.19 4.177 51 9.19
Carbon Tetrachloride 7.90E-06 8.88 87.07 0.527 47 7.90
1,3-Butadiene 7.25E-06 8.15 95.21 0.242 39 7.25
p-Dichlorobenzene 2.72E-06 3.06 98.28 0.248 15 2.72
Trichloroethylene 5.45E-07 0.61 98.89 0.273 20 <1
Methylene Chloride 5.16E-07 0.58 99.47 1.099 50 <1
(Dichloromethane)

Vinyl Chloride 4.50E-07 0.51 99.98 0.051 1 <1
Formaldehyde 2.21E-08 0.02 100.00 4.014 51 <1
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Table 14-2d. Summary of the Toxic Cancer Compounds at the New Brunswick, New
Jersey Monitoring Site - NBNJ

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/md) Detects 1 Million)

Acrylonitrile 2.37E-05 42.56 42.56 0.348 4 23.7
Benzene 8.20E-06 14.72 57.28 1.051 51 8.20
Carbon Tetrachloride 8.18E-06 14.69 71.97 0.545 47 8.18
Acetaldehyde 6.67E-06 11.97 83.95 3.031 51 6.67
1,3-Butadiene 4.37E-06 7.84 91.79 0.146 16 4.37
Tetrachloroethylene 2.27E-06 4.07 95.86 0.384 23 2.27
p-Dichlorobenzene 1.69E-06 3.03 98.90 0.154 6 1.69
Trichloroethylene 3.57E-07 0.64 99.54 0.178 6 <1
Methylene Chloride 2.40E-07 0.43 99.97 0.510 44 <1
(Dichloromethane)

Formaldehyde 1.81E-08 0.03 100.00 3.284 51 <1
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Table 14-3a. Summary of the Toxic Noncancer Compounds at the Camden, New Jer sey
Monitoring Site- CANJ

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Bromomethane 7.80E-01 51.72 51.72 3.899 16 2
(Methyl Bromide)
Acrylonitrile 2.08E-01 13.79 65.52 0.416 4 0
Acetonitrile 1.03E-01 6.81 72.33 6.164 10 0
1,3-Butadiene 9.27E-02 6.15 78.48 0.185 14 0
Acetaldehyde 9.25E-02 6.14 84.61 0.832 37 0
Formaldehyde 6.92E-02 4.59 89.20 0.678 37 0
Benzene 5.30E-02 3.52 92.72 1.591 37 0
Xylenes (o-, m-, p-) 3.74E-02 248 95.20 3.745 36 0
Chloroprene 2.59E-02 171 96.92 0.181 1 0
Chloromethane 1.54E-02 1.02 97.94 1.390 37 0
(Methyl Chloride)
Carbon Tetrachloride 1.41E-02 0.93 98.88 0.563 33 0
Toluene 7.98E-03 0.53 99.41 3.191 37 0
Tetrachloroethylene 1.57E-03 0.10 99.51 0.423 11 0
Vinyl Chloride 1.53E-03 0.10 99.61 0.153 1 0
Chloroform 1.53E-03 0.10 99.71 0.150 6 0
Methyl tert-Butyl Ether 1.13E-03 0.08 99.79 3.405 29 0
Methyl Ethyl Ketone 7.10E-04 0.05 99.83 3.552 17 0
(2-Butanone)
Methylene Chloride 5.78E-04 0.04 99.87 0.578 24 0
(Dichloromethane)
Ethylbenzene 5.54E-04 0.04 99.91 0.554 34 0
p-Dichlorobenzene 3.87E-04 0.03 99.94 0.310 10 0
Trichloroethylene 3.74E-04 0.02 99.96 0.224 4 0
Styrene 2.40E-04 0.02 99.98 0.240 13 0
1,1,1-Trichloroethane 2.26E-04 0.01 99.99 0.226 13 0
(Methyl Chloroform)
Methy! Isobutyl Ketone 1.30E-04 0.01 100.00 0.390 5 0

(Hexone)
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Table 14-3b. Summary of the Toxic Noncancer Compounds at the Chester, New Jersey
Monitoring Site- CHNJ

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 3.27E-01 35.48 35.48 3.202 58 1
Acetaldehyde 2.03E-01 2201 57.48 1.824 58 0
Acrylonitrile 2.00E-01 21.67 79.16 0.399 5 0
1,3-Butadiene 6.81E-02 7.39 86.55 0.136 7 0
Acetonitrile 2.90E-02 3.15 89.70 1.742 18 0
Benzene 2.35E-02 2.55 92.25 0.704 57 0
Xylenes (o-, m-, p-) 2.18E-02 2.36 94.61 2177 56 0
Chloromethane 1.29E-02 1.40 96.01 1.163 57 0
(Methyl Chloride)
Carbon Tetrachloride 1.28E-02 1.39 97.41 0.513 51 0
Bromomethane 1.02E-02 111 98.52 0.051 2 0
(Methyl Bromide)
Toluene 5.39E-03 0.59 99.10 2.157 57 0
Methyl Methacrylate 2.12E-03 0.23 99.33 1.487 1 0
Tetrachloroethylene 1.86E-03 0.20 99.54 0.503 15 0
Chloroform 1.16E-03 0.13 99.66 0.114 9 0
Methyl Ethyl Ketone 5.72E-04 0.06 99.72 2.861 33 0
(2-Butanone)
Trichloroethylene 5.01E-04 0.05 99.78 0.301 2 0
Methylene Chloride 4.43E-04 0.05 99.83 0.443 38 0
(Dichloromethane)
Ethylbenzene 4.17E-04 0.05 99.87 0.417 38 0
Styrene 4.07E-04 0.04 99.92 0.407 11 0
Methyl tert-Butyl Ether 2.95E-04 0.03 99.95 0.885 36 0
Methy! Isobutyl Ketone 1.66E-04 0.02 99.97 0.497 3 0
(Hexone)
1,1,1-Trichloroethane 1.54E-04 0.02 99.98 0.154 23 0
(Methyl Chloroform)
p-Dichlorobenzene 1.50E-04 0.02 100.00 0.120 1 0
Chloroethane 4.41E-06 0.00 100.00 0.044 2 0

(Ethyl Chloride)
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Table 14-3c. Summary of the Toxic Noncancer Compounds at the Elizabeth, New Jer sey
Monitoring Site- ELNJ

Average Adverse
Average % Cumulative% | Concentration # Noncancer
Compound Toxicity | Contribution Contribution (ug/m3) Detects | Concentrations
Acetaldehyde 4.64E-01 32.71 32.71 4177 51 6
Formaldehyde 4.10E-01 28.87 61.58 4,014 51 0
1,3-Butadiene 1.21E-01 8.51 70.09 0.242 39 0
Acrylonitrile 1.06E-01 7.45 77.54 0.211 4 0
Acetonitrile 9.20E-02 6.49 84.03 5.521 26 0
Xylenes (o-, m+, p-) 7.18E-02 5.06 89.09 7.181 53 0
Benzene 5.44E-02 3.83 92.92 1.632 53 0
Bromomethane 2.58E-02 1.82 94.74 0.129 6 0
(Methyl Bromide)
Tetrachloroethylene 2.09E-02 1.47 96.22 5.637 29 0
Chloromethane 1.36E-02 0.96 97.18 1.227 53 0
(Methyl Chloride)
Carbon Tetrachloride 1.32E-02 0.93 98.10 0.527 47 0
Toluene 1.26E-02 0.89 99.00 5.057 53 0
1,1-Dichloroethylene 3.28E-03 0.23 99.23 0.655 1 0
(Vinylidene Chloride)
Methy! tert-Butyl Ether 2.08E-03 0.15 99.37 6.247 50 0
Methyl Methacrylate 2.00E-03 0.14 99.51 1.398 4 0
Chloroform 1.93E-03 0.14 99.65 0.189 14 0
Methylene Chloride 1.10E-03 0.08 99.73 1.099 50 0
(Dichloromethane)
Ethylbenzene 1.03E-03 0.07 99.80 1.029 48 0
Methyl Ethyl Ketone 7.47E-04 0.05 99.85 3737 43 0
(2-Butanone)
Styrene 5.24E-04 0.04 99.89 0.524 26 0
Vinyl Chloride 5.11E-04 0.04 99.93 0.051 1 0
Trichloroethylene 4.54E-04 0.03 99.96 0.273 20 0
p-Dichlorobenzene 3.10E-04 0.02 99.98 0.248 15 0
1,1,1-Trichloroethane 1.83E-04 0.01 99.99 0.183 26 0
(Methyl Chloroform)
Methy! Isobutyl Ketone 1.04E-04 0.01 100.00 0.313 9 0
(Hexone)
Ethyl Chloride 1.26E-05 0.00 100.00 0.126 1 0
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Table 14-3d. Summary of the Toxic Noncancer Compounds at the New Brunswick, New

Jersey Monitoring Site - NBNJ

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations
Acetaldehyde 3.37E-01 30.67 30.67 3.031 51 0
Formaldehyde 3.35E-01 30.52 61.19 3.284 51 3
Acrylonitrile 1.74E-01 15.87 77.06 0.348 4 0
1,3-Butadiene 7.28E-02 6.63 83.68 0.146 16 0
Acetonitrile 4.87E-02 4.43 88.12 2.920 24 0
Xylenes (o-, m-, p-) 3.52E-02 321 91.32 3521 51 0
Benzene 3.50E-02 3.19 94.51 1.051 51 0
Bromomethane 1.81E-02 1.65 96.16 0.091 3 0
(Methyl Bromide)
Carbon Tetrachloride 1.36E-02 1.24 97.40 0.545 47 0
Chloromethane 1.31E-02 1.19 98.60 1.180 51 0
(Methyl Chloride)
Toluene 8.76E-03 0.80 99.40 3.503 51 0
Chloroform 1.81E-03 0.16 99.56 0.177 17 0
Tetrachloroethylene 1.42E-03 0.13 99.69 0.384 23 0
Methyl Ethyl Ketone 6.63E-04 0.06 99.75 3.315 30 0
(2-Butanone)
Methyl tert-Butyl Ether 6.19E-04 0.06 99.81 1.858 42 0
Ethylbenzene 5.74E-04 0.05 99.86 0.574 46 0
Methylene Chloride 5.10E-04 0.05 99.91 0.510 44 0
(Dichloromethane)
Trichloroethylene 2.97E-04 0.03 99.93 0.178 6 0
p-Dichlorobenzene 1.92E-04 0.02 99.95 0.154 6 0
1,1,1-Trichloroethane 1.88E-04 0.02 99.97 0.188 23 0
(Methyl Chloroform)
Methy! Isobutyl Ketone 1.68E-04 0.02 99.98 0.505 6 0
(Hexone)
Styrene 1.63E-04 0.01 100.00 0.163 23 0
Chloroethane 1.91E-05 0.00 100.00 0.191 2 0

(Ethyl Chloride)
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Table 14-4a. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Camden,

New Jersey Site (CANJ)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind

1,3-Butadiene -0.46 -0.47 -0.43 -0.46 -0.04 -0.21 0.31 -0.02
Acetaldehyde 0.39 0.40 0.40 0.41 0.19 0.05 -0.06 0.21
Acetonitrile 0.16 0.23 0.43 0.39 0.36 0.12 0.12 0.49
Acrylonitrile -0.77 -0.83 -0.61 -0.83 0.21 -0.57 -0.33 -0.79
Benzene -0.03 -0.07 -0.09 -0.09 -0.08 -0.26 0.33 0.08
Carbon Tetrachloride 0.42 0.43 0.44 0.43 0.23 -0.33 -0.02 0.20
Formaldehyde 0.48 0.49 0.42 0.46 -0.01 0.01 0.08 0.26
Bromomethane -0.34 -0.36 -0.35 -0.36 -0.07 0.34 -0.01 -0.12
(Methyl Bromide)

p-Dichlorobenzene 0.02 -0.09 -0.14 -0.15 -0.07 -0.41 0.32 0.06
Tetrachloroethene -0.45 -0.44 -0.28 -0.38 0.19 -0.18 -0.11 -0.31
Xylenes (o-, m+, p-) 0.11 0.08 0.11 0.08 0.13 -0.18 0.10 0.15
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Table 14-4b. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Chester,

New Jersey Site (CHNJ)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

1,3-Butadiene 0.82 0.80 0.71 0.77 0.25 -0.75 -0.14 0.17
Acetaldehyde 0.14 0.05 0.03 0.04 -0.08 0.09 0.01 0.40
Acetonitrile -0.26 -0.22 -0.18 -0.19 0.02 0.09 -0.25 -0.36
Acrylonitrile -0.69 -0.92 -0.98 -0.96 -0.55 0.02 0.53 0.38
Benzene -0.48 -0.52 -0.49 -0.51 -0.21 0.09 0.09 -0.01
Carbon Tetrachloride 0.24 0.25 0.23 0.24 0.07 -0.07 -0.08 -0.07
Formaldehyde 0.58 0.52 0.48 0.50 0.11 0.00 0.02 0.29
Chloromethane 0.49 0.45 0.43 0.44 0.18 -0.05 -0.16 0.24
(Methyl Chloride)

Tetrachloroethene -0.40 -0.32 -0.30 -0.30 -0.06 -0.06 0.13 -0.22
Xylenes (o-, m+, p-) 0.20 0.23 0.24 0.24 0.14 0.19 -0.27 0.06




TEVT

Table 14-4c. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Elizabeth,

New Jersey Site (ELNJ)
Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

1,3-Butadiene -0.45 -0.41 -0.30 -0.37 0.18 0.17 -0.22 -0.21
Acetaldehyde -0.28 -0.28 -0.19 -0.25 0.14 0.30 -0.03 -0.04
Acetonitrile 0.40 0.39 0.40 0.42 0.03 0.24 -0.02 0.01
Acrylonitrile 0.91 0.89 0.84 0.87 0.43 -0.12 -0.07 0.92
Benzene -0.36 -0.41 -0.29 -0.37 0.16 0.16 -0.04 0.11
Carbon Tetrachloride 0.17 0.18 0.13 0.16 -0.05 0.11 -0.28 -0.20
Formaldehyde 0.08 0.09 0.16 0.12 0.16 0.31 0.05 0.18
Bromomethane 0.28 0.26 0.03 0.12 -0.36 -0.07 0.19 0.27
(Methyl Bromide)

Tetrachloroethene -0.24 -0.27 -0.33 -0.30 -0.16 0.13 0.11 -0.23
Xylenes (o-, m-, p-) 0.17 0.16 0.27 0.22 0.29 0.21 -0.03 0.13
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Table 14-4d. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the
New Brunswick, New Jersey Site (NBNJ)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component

Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind
1,3-Butadiene -0.52 -0.52 -0.46 -0.49 0.15 0.41 -0.29 0.09
Acetaldehyde 0.56 0.57 0.58 0.58 0.37 0.23 -0.12 0.32
Acetonitrile 0.31 0.22 0.19 0.20 -0.01 -0.32 0.17 0.00
Acrylonitrile 0.34 -0.78 -0.80 -0.83 -0.42 0.08 0.30 -0.07
Benzene -0.48 -0.49 -0.41 -0.46 0.03 0.18 -0.05 -0.10
Carbon Tetrachloride 0.25 0.28 0.28 0.28 0.18 0.12 -0.12 0.17
Formaldehyde 0.62 0.57 0.55 0.57 0.22 -0.03 0.00 0.33
Bromomethane NA NA NA NA NA NA NA NA
(Methyl Bromide)
Tetrachloroethene -0.10 -0.12 -0.07 -0.09 0.25 0.06 -0.04 0.13
Xylenes (o-, m-, p-) 0.09 0.10 0.17 0.13 0.35 0.07 -0.18 0.09
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Table 14-5. Motor Vehicle Information vs. Daily Concentration for New Jer sey Monitoring Sites

Car Average Daily
Estimated Estimated County Registration/ Population Traffic UATMP
Monitoring County Number of Vehicles Population within Ten Estimated 10-Mile | Data (Daily Concentration
Station Population Owned Ratio Miles Car Registration Average) (ug/m®)

CANJ 511,957 393,869 0.77 2,023,903 1,558,405 62,000 30.45 (£5.71)
CHNJ 478,730 366,433 0.77 231,275 178,082 12,623 26.07 (+3.04)
ELNJ 530,763 407,799 0.77 2,160,143 1,663,310 170,000 62.78 (+9.66)
NBNJ 775,549 591,406 0.76 768,506 584,065 63,000 35.39 (+3.83)




15.0 Sitein North Carolina

This section focuses on meteorological, concentration, and spatial trends for the UATMP
sitein North Carolina (CANC). Thissiteislocated in Candor near the Uwharrie National
Forest. Figure 15-1 is atopographical map showing the monitoring station in its urban location.
Figure 15-2 isamap identifying facilities within ten miles of the site that reported to the 1999
NEI. The CANC site has very few sources nearby, mostly located to the north of the site, and
most are involved in fuel combustion industries. Hourly meteorological data were retrieved for
all of 2003 at the Monroe Airport (WBAN 53872) with the purpose of calculating correlations of

meteorological data with ambient air concentration measurements.

Table 15-1 highlights the average UATMP concentration at the site, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
sampling days. Candor islocated in south-central North Carolina, about halfway between
Charlotte and Fayetteville, on the outskirts of the Uwharrie National Forest. Thisareais
considered to be the sandhills region, where the sandy soil alows for rapid drainage, aswell as
rapid warming during the day and cooling during the night. Asaresult, daytime temperatures
rise quickly, while nighttime temperatures cool quickly. The Mid-Atlantic location of this site
allowsfor fairly amplerainfall. Thisinformation can be verified at

http://www.pinehurstproperty.com/climate.html

15.1 Prevalent Compounds at the North Carolina Site

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Table 15-2 summarizes the cancer
weighting scores, and Table 15-3 summarizes the noncancer weighting scores. For a compound
to be considered prevalent at a site, itstoxicity score must contribute to the top 95% of the total
site score. In the aforementioned tables, compounds that are shaded are considered prevalent for

each site.
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The CANC site sampled only carbonyls. As can be shown in Tables 15-2 and 15-3,
acetaldehyde was the only prevalent cancer compound at the CANC site, while both
acetaldehyde and formal dehyde were prevalent for noncancer compounds. All toxic carbonyl
compounds were detected at CANC.

15.2 Toxicity Analysis

For cancer compounds, acetal dehyde contributed to over 99% of the total toxicity while
the contribution to total noncancer toxicity was more evenly distributed. The number of
detections of acetaldehyde equaled the number of detections of formaldehyde at the CANC site.

The acetaldehyde cancer risk was the highest among the toxic carbonyl compounds at
3.46 inamillion. For the compounds which may lead to adverse noncancer health effects, the
average acetaldehyde toxicity was 0.209 (over 1 indicates a significant chance of a noncancer
health effect). None of the carbonyl compound concentrations were above their noncancer RfC

weighting factors.

15.3 Meteorological and Concentration Averages at the North Carolina Site

Carbonyl compounds were measured at the site, asindicated in Tables 3-3 and 3-4. The
average total UATMP daily concentration at CANC was 35.13 (+ 5.97) ug/m®. Table 15-1 also
lists the averages for selected meteorological parameters from January 2003 to December 2003.

Table 15-4 presents the summary of calculated Pearson Correlation coefficients for each
of the prevalent compounds and selected meteorological parameters. Identification of the
prevalent compounds is discussed in Section 3 of thisreport. The highest correlation at CANC
was computed between acetal dehyde and the v-component of the wind (0.67). Formaldehyde
had a moderately strong positive correlation with the v-component as well. Both compounds also
had moderately strong to strong positive correlations with the temperature parameters. The

strongest negative correlation was computed between formal dehyde and relative humidity.
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154 Spatial Analysis

County-level car registration and population in Montgomery County, NC, were obtained
from the North Carolina Department of Transportation and the U.S. Census Bureau, and are
summarized in Table 15-5. Also included in Table 15-5 is the population within 10 miles of the
site and the average daily traffic information, which represents the average number of cars
passing the monitoring sites on the nearest roadway to each site on adaily basis. Using these
parameters, a car registration ratio was computed. An estimation of 10-mile car registration was
computed using the 10-mile populations surrounding the monitors and the car registration ratio.
Thisinformation is compared to the average daily concentration of the prevalent compounds at
the CANC sitein Table 15-5.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to Section 3.4.2). Since only carbonyl

compounds were sampled at the CANC site, aBTEX analysis could not be performed.
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Figure 15-1. Candor, North Carolina (CANC) Monitoring Station
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Figure 15-2. Facilities Located Within 10 Miles of CANC
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Table 15-1. Average Concentration and Meteorological Parametersfor the Sitein North Carolina

Average Average Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of

Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/m?) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \ 69.21 58.94 49.90 54.42 75.23 1018.10 1.05 -0.09

2003 \ (x1.53) (+1.46) (x1.82) (+1.49) (x1.59) (x0.57) (x0.37) (x0.38)

CANC A

sample 7.05 69.25 58.67 51.50 54.92 79.36 1016.84 1.24 -0.07

day (+1.69) (+10.33) (£9.75) (+10.73) (+9.69) (£7.04) (+3.87) (+1.42) (x2.23)




Table 15-2. Summary of the Toxic Cancer Compounds at the Candor, North Carolina

Monitoring Site- CANC

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Acetaldehyde 3.46E-06 99.68 99.68 1.574 8 3.46
Formaldehyde 1.13E-08 0.32 100.00 2.052 8 <1
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Table 15-3. Summary of the Toxic Noncancer Compounds at the Candor, North Carolina
Monitoring Site- CANC

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity Contribution | Contribution (ug/m®) Detects | Concentrations
Formaldehyde 2.09E-01 54.48 54.48 2.052 8 0
| Acetaldehyde 1 75E-01 4552 10000 1574 8 0
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Table 15-4. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Candor,

North Carolina Site (CANC)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind
Acetaldehyde 0.39 0.32 0.22 0.27 -0.27 -0.26 0.28 0.67
Formaldehyde 0.50 0.30 0.15 0.21 -0.51 0.12 -0.08 0.40
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Table 15-5. Motor Vehicle Information vs. Daily Concentration for the North Carolina Monitoring Site

Car Average Daily
Estimated Estimated County Registration/ Population Traffic UATMP
Monitoring County Number of Vehicles Population within Ten Estimated 10-Mile | Data (Daily Concentration
Station Population Owned Ratio Miles Car Registration Average) (ug/m®)
CANC 27,288 25,854 0.95 10,025 9,524 100 7.05 (£1.69)




16.0 Sitein North Dakota

This section focuses on meteorological, concentration, and spatial trends for the UATMP
sitein North Dakota (BUND). Thissiteislocated in Beulah, and Figure 16-1 is a topographical
map showing the monitoring station in its urban location. Figure 16-2 isamap identifying
facilities within ten miles of the site that reported to the 1999 NEI. The BUND site has six
sources located within aten mile radius. two waste treatment and disposal sites, two utility
boilers, one fuel combustion site, and one petroleum and natural gas production and refining site.
Hourly meteorological datawere retrieved for al of 2003 at the Bismarck Municipal Airport
(WBAN 24011) with the purpose of calculating correlations of meteorological data with ambient

air concentration measurements.

Table 16-1 highlights the average UATMP concentration at the site, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
sampling days. Beulah islocated to the northwest of Bismarck, and Beulah's climate is
continental in nature. Cold, dry winters and generally mild summers are normally expected.
Climatologically, moderate northerly winds are expected in the winter, with southerly windsin
the summer. Thisinformation can be found in The Weather Almanac, fifth edition (Ruffner and
Bair, 1987).

16.1 Prevalent Compoundsat the North Dakota Site

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound. Table 16-2 summarizes the cancer weighting scores,
and Table 16-3 summarizes the noncancer weighting scores. For a compound to be considered
prevalent at a site, its toxicity score must contribute to the top 95% of the total site score. In the

aforementioned tables, compounds that are shaded are considered prevalent for each site.

Table 16-2 shows that three out of five of the detected cancer compounds reflect the

nationwide prevalent cancer compound list, as listed in Section 3 of this report. Only methylene
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chloride and formal dehyde were not listed among the nationwide prevalent cancer compounds.
For the noncancer compounds summarized in Table 16-3, al but one of the prevalent noncancer

compounds (chloromethane) were listed among the nationwide noncancer prevalent list.

Toxic compounds not detected at the North Dakota site were: tetrachloroethylene;
acrylonitrile; 1,3-butadiene; p-dichlorobenzene; 1,2-dichloroethane; trichloroethylene; 1,3-
dichloropropene; 1,1,2-trichloroethane; vinyl chloride; bromoform; acetonitrile; bromomethane;
chloroprene; chloroform; 1,1-dichloroethene; methyl methacrylate; 1,2,4-trichlorobenzene;

methyl-tert-butyl ether; styrene; chlorobenzene; and chloroethane.

16.2 Toxicity Analysis

Carbon tetrachl oride and benzene contributed most to the site’ s cancer toxicity and also
had the highest number of detects, while acetaldehyde and formal dehyde make up over 50% of
the site’ s noncancer toxicity value. The carbon tetrachloride cancer risk was the highest among
the toxic compounds at 8.56 in amillion. For the compounds which may lead to adverse
noncancer health effects, the average acetaldehyde toxicity was 0.0549 (over 1 indicates a
significant chance of a noncancer health effect). None of the compound concentrations were

above their noncancer RfC weighting factors.

16.3 Meteorological and Concentration Averages at the North Dakota Site

Carbonyl compounds and VOC were measured at the site, asindicated in Tables 3-3 and
3-4. The average totad UATMP daily concentration at BUND was 11.73 (+ 2.26) ug/m?®.
Table 16-1 aso lists the averages for selected meteorological parameters from January 2003 to
December 2003.

Table 16-4 presents the summary of calculated Pearson Correlation coefficients for each
of the prevalent compounds and selected meteorological parameters. Identification of the
prevalent compounds is discussed in Section 3 of this report. Very strong negative correlations
between benzene and the temperature parameters, dewpoint, and wet bulb temperature were

computed at BUND. Moderately strong to strong negative correlations were computed for
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xylenes (total) and the aforementioned meteorological parameters aswell. Moderately strong
correlations were also found between these two compounds and both relative humidity and sea
level pressure. Correlations for acetaldehyde and formaldehyde could not be computed due to

the low number of detects (fewer than 3).

16.2 Spatial Analysis

County-level car registration and population in Mercer County, ND, were obtained from
the North Dakota Department of Transportation and the U.S. Census Bureau, and are
summarized in Table 16-5. Alsoincluded in Table 16-5 is the population within 10 miles of
each site and the average daily traffic information, which represents the average number of cars
passing the monitoring sites on the nearest roadway to each site on adaily basis. Using these
parameters, a car registration ratio was computed. An estimation of 10-mile car registration was
computed using the 10-mile populations surrounding the monitors and the car registration ratio.
Thisinformation is compared to the average daily concentration of the prevalent compounds at
the Beulah sitein Table 16-5.

A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban areato
urban area (for more information on this study, refer to section 3.4.2.). Figure 3-1 depictsthe
average concentration ratios of the roadside study and compares them to the concentration ratios
at the monitoring site. The BUND site’s concentration ratios ook significantly different from
those of the roadside study. The xylenes-ethylbenzene ratio is the highest concentration ratio of
the three, while the toluene-ethylbenzene ratio is the lowest, and the benzene-ethylbenzene ratio

residesin the middle. All three values are significantly lower than those of the roadside study.
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Figure 16-1. Beulah, North Dakota (BUND) Monitoring Station

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 16-2. Facilities L ocated Within 10 Miles of BUND
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Table 16-1. Average Concentration and Meteorological Parametersfor the Sitein North Dakota

Average Average Average Average Wet Average Average u- Average v-
UATMP Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/m?) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \ 55.33 43.63 30.78 37.50 65.40 1015.48 0.29 -0.97
2003 & (x2.72) (+2.46) (x2.02) (x2.07) (+1.36) (x0.80) (x0.52) (x0.57)
BUND
sample | 11.73 52.83 41.89 30.20 36.49 67.26 1014.14 -0.81 -0.91
day | (¢2.26) (£9.07) (£8.19) (£7.12) (£7.14) (+4.36) (+2.36) (+2.35) (+2.42)




Table 16-2. Summary of the Toxic Cancer Compounds at the Beulah, North Dakota

Monitoring Site - BUND

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)

Carbon Tetrachloride 8.56E-06 61.84 61.84 0.571 28 8.56
Benzene 4.05E-06 29.28 91.13 0.520 30 4.05
Acetaldehyde 1.09E-06 7.86 98.98 0.494 2 1.09
Methylene Chloride 1.38E-07 1.00 99.98 0.294 13 <1
(Dichloromethane)

Formaldehyde 2.37E-09 0.02 100.00 0.431 2 <1
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Table 16-3. Summary of the Toxic Noncancer Compounds at the Beulah, North Dakota
Monitoring Site - BUND

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations

Acetaldehyde 5.49E-02 3257 3257 0.494 2 0
Formaldehyde 4.39E-02 26.06 58.63 0.431 2 0
Xylenes (o-,m-, p-) 2.19E-02 13.00 71.63 2.192 10 0
Benzene 1.73E-02 10.27 81.90 0.520 30 0
Carbon Tetrachloride 1.43E-02 8.46 90.36 0.571 28 0
Chloromethane 1.34E-02 797 98.33 1.210 30 0
(Methyl Chloride)
Toluene 1.13E-03 0.67 99.00 0.450 30 0
Methyl Ethyl Ketone 7.73E-04 0.46 99.45 3.867 12 0
(2-Butanone)
Ethylbenzene 4.27E-04 0.25 99.71 0.427 6 0
Methylene Chloride 2.94E-04 0.17 99.88 0.294 13 0
(Dichloromethane)
1,1,1-Trichloroethane 1.60E-04 0.09 99.98 0.160 10 0
(Methyl Chloroform)
Methy! Isobutyl Ketone 4.10E-05 0.02 100.00 0.123 1 0

(Hexone)
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Table 16-4. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameters at the Beulah,

North Dakota Site (BUND)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature |  Humidity Pressure of wind of wind

Acetaldehyde NA NA NA NA NA NA NA NA
Benzene -0.83 -0.83 -0.79 -0.82 0.42 0.46 0.15 -0.36
Carbon Tetrachloride 0.32 0.33 0.29 0.32 -0.21 -0.01 0.29 0.11
Formaldehyde NA NA NA NA NA NA NA NA
Chloromethane -0.03 -0.12 -0.21 -0.16 -0.22 0.01 0.11 0.22
(Methyl Chloride)

Xylenes (mixed) -0.46 -0.58 -0.46 -0.56 0.40 -0.41 0.16 -0.05
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Table 16-5. Motor Vehicle Information vs. Daily Concentration for the North Dakota Monitoring Site

Car Average Daily
Estimated Estimated County Registration/ Population Traffic UATMP
Monitoring County Number of Vehicles Population within Ten Estimated 10-Mile | Data (Daily Concentration
Station Population Owned Ratio Miles Car Registration Average) (ug/m®)
BUND 8,542 13,203 1.55 7,451 11,59 1,350 11.73 (+2.26)




17.0 Sitein Oklahoma

This section focuses on meteorological, concentration, and spatial trends for the UATMP
site in Oklahoma (POOK). Thissiteislocated in Ponca City, and Figure 17-1 is a topographical
map showing the monitoring station in its urban location. Figure 17-2 isamap identifying
facilities within ten miles of the site that reported to the 1999 NEI. The POOK site has very few
sources nearby. Hourly meteorological datawere retrieved for all of 2003 at the Ponca City
Municipa Airport (WBAN 13969) with the purpose of calculating correlations of

meteorological data with ambient air concentration measurements.

Table 17-1 highlights the average UATMP concentration at the site, along with
temperature (average maximum and average), moisture (average dew point temperature, average
wet-bulb temperature, and average relative humidity), wind information (average u- and v-
components of the wind), and pressure (average sealevel pressure) for the entire year and on
sampling days. Ponca City islocated in north-central Oklahoma, just west of the Osage Indian
Reservation and Kaw Lake. The areais characterized by a continental climate, with warm and
often humid summers and cool winters. The region experiences ample rainfall, with spring as its
wettest season. A southerly wind prevails, bringing warm, moist air northward from the Gulf of
Mexico. Thisinformation can be found in The Weather Almanac, fifth edition (Ruffner and
Bair, 1987).

17.1 Prevalent Compounds at the Oklahoma Site

Using the toxicity weighting factors (URE and RfC), cancer and noncancer weighting
scores were computed for each compound at each site. Table 17-2 summarizes the cancer
weighting scores, and Table 17-3 summarizes the noncancer weighting scores. For a compound
to be considered prevalent at a site, its toxicity score must contribute to the top 95% of the total
site score. In the aforementioned tables, compounds that are shaded are considered prevalent for

each site.

The POOK site sampled for SNMOC only. As can be shown in Table 17-2, the cancer

compounds reflect the nationwide prevalent cancer compound list, as listed in Section 3 of this
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report. For the noncancer compounds summarized in Table 17-3, hexane, toluene, ethylbenzene,
and styrene were not listed among the nationwide noncancer prevaent list. However, hexane

and toluene are considered prevalent at POOK.

Toxic compounds detected at the Oklahoma site were: 1,3-butadiene; benzene; xylenes
(total); toluene; hexane; ethylbenzene; and styrene. It isimportant to note that VOC and
carbonyl compounds were not sampled at POOK. Therefore, it isimportant to determine if those

compounds would have been detected or not.

17.2 Toxicity Analysis

Benzene and 1,3-butadiene were the only prevalent cancer compounds at the POOK site,
and benzene contributed over 74% to the total toxicity. Benzene and 1,3-butadiene contributed
to over 72% of the total toxicity for the noncancer compounds. The benzene cancer risk was the
highest among the toxic compounds at 12.2 in amillion. For the compounds which may lead to
adverse noncancer health effects, the average 1,3-butadiene toxicity was 0.0701 (over 1
indicates a significant chance of a noncancer health effect). None of the compound

concentrations were above their noncancer RfC weighting factors.

17.3 Meteorological and Concentration Averages at the Oklahoma Site

Only SNMOC were measured at the POOK site, asindicated in Tables 3-3 and 3-4.
Table 17-1 lists the averages for selected meteorological parameters from January 2003 to
December 2003 in addition to the average SNMOC concentration. SNMOC/NMOC compounds
are of particular interest because of their role in ozone formation. Readers are encouraged to
review EPA’s 2001 Nonmethane Organic Compounds (NMOC) and Speciated Nonmethane
Organic Compounds (SNMOC) Monitoring Program, Final Report (EPA, 2002) for more
information on SNMOC/NMOC trends and concentrations. The average total NMOC value for
POOK was 295.97 ppbC, of which nearly 85% could be identified through speciation. Of the
speciated compounds, hexane measured the highest concentration at the POOK site
(20.50 ppbC).
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Table 17-2 is the summary of calculated Pearson Correlation coefficients for each of the
prevalent compounds and selected meteorological parameters. Identification of the prevalent
compoundsis discussed in Section 3 of thisreport. All five of the prevalent compounds at
POOK exhibited moderately strong to strong positive correlations with the temperature (average
and maximum) and moisture (dewpoint and wet bulb) variables. The strongest correlation of this
kind was between hexane and maximum temperature (0.62). Hence, as temperature, dewpoint,
and wet bulb temperature increase, concentrations of the prevalent compounds at POOK also

increase. The remainder of the correlations at POOK were generally weak.

17.4 Spatial Analysis

County-level car registration and population in Kay County, OK, were obtained from the
Oklahoma Tax Commission’s Motor Vehicle Division and the U.S. Census Bureau, and are
summarized in Table 17-5. Also included in Table 17-5 is the population within 10 miles of
each site and the average daily traffic information, which reflects the average number of cars
passing the monitoring sites on the nearest roadway to each site on adaily basis. Using these
parameters, a car registration ratio was computed. An estimation of 10-mile car registration was
computed using the 10-mile populations surrounding the monitors and the car registration ratio.
Thisinformation is compared to the average daily concentration of the prevalent compounds at
the POOK sitein Table 17-5.

A roadside study conducted to measure emissions from motor vehicles determined that

the concentration ratios of the BTEX compounds were relatively consistent from urban areato

urban area (for more information on this study, refer to section 3.4.2.).
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Figure 17-1. Ponca City, Oklahoma (POOK) Monitoring Station
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Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 17-2. Facilities L ocated Within 10 Miles of POOK
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Table 17-1. Average Concentration and Meteorological Parametersfor the Sitein Oklahoma

Average Average Average Average Wet Average Average u- Average v-
SNMOC Maximum Average Dewpoint Bulb Relative Average Sea component of | component of
Site Concentration Temperature Temperature Temperature Temperature Humidity Level Pressure the Wind the Wind
Name Type (ug/im?) (°F) ) (°F) ) (%) (mb) (kts) (kts)
All \ 69.01 58.45 46.27 51.90 67.79 1015.73 -1.77 0.77
2003 \ (+2.00) (x1.92) (+1.85) (x1.70) (x1.34) (x0.76) (x0.38) (x0.61)
POOK N
sample 134.70 53.47 43.83 3141 38.54 65.96 1016.42 -1.22 4.02
day (+29.51) (+5.63) (£5.24) (£6.19) (£5.02) (£7.93) (£3.42) (+2.54) (£3.24)




Table 17-2. Summary of the Toxic Cancer Compounds at the Ponca City, Oklahoma

Monitoring Site - POOK

Cumulative Average Cancer Risk
Average % % Concentration # (Out of
Compound Toxicity Contribution | Contribution (ug/m3) Detects 1 Million)
Benzene 1.22E-05 74.36 74.36 1.564 17 12.2
1,3-Butadiene 4.21E-06 25.64 100.00 0.140 15 421
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Table 17-3. Summary of the Toxic Noncancer Compounds at the Ponca City, Oklahoma
Monitoring Site - POOK

Cumulative Average Adverse
Average % % Concentration # Noncancer
Compound Toxicity | Contribution | Contribution (ug/m®) Detects | Concentrations

1,3-Butadiene 7.01E-02 41.36 41.36 0.140 15 0
Benzene 5.21E-02 30.75 72.12 1.564 17 0
Xylenes (o-, m-, p-) 2.03E-02 11.95 84.07 2.026 17 0
Hexane 1.82E-02 10.73 94.80 3.638 17 0
Toluene 7.90E-03 4.66 99.47 3.161 17 0
Ethylbenzene 5.52E-04 0.33 99.79 0.552 17 0
Styrene 3.54E-04 0.21 100.00 0.354 17 0
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Table 17-4. Prevalent Compound Concentration Correlationswith Selected M eteor ological Parameter s at the Ponca City,

Oklahoma Site (POOK)

Maximum Average Dew Point Wet Bulb Relative Sea Level | u-component | v-component
Compound Temperature | Temperature | Temperature | Temperature | Humidity Pressure of wind of wind
1,3-Butadiene 0.42 0.32 0.22 0.24 -0.02 -0.07 0.04 0.07
Benzene 0.47 0.41 0.48 0.44 0.32 -0.22 0.16 0.06
Hexane 0.62 0.47 0.20 0.33 -0.23 -0.16 -0.16 0.41
Toluene 0.49 0.39 0.40 0.39 0.20 -0.18 0.15 0.00
Xylenes (o-,m+, p-) 0.36 0.28 0.36 0.33 0.27 -0.09 0.23 -0.08




Table 17-5. TNMOC Measur ed by the Ponca City, OK (POOK)
Monitoring Station

SNMOC Compound with
Average TNMOC Average TNMOC w/ % TNMOC the Highest
Site speciated (ppbC) unknowns (ppbC) Identified Concentration (ppbC)
POOK 253.93 295.97 85% hexane (20.50) ||
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Table17-6. Motor Vehicle Information vs. Daily Concentration for the Oklahoma Monitoring Site

Car Average Daily
Estimated Estimated County Registration/ Population Traffic UATMP
Monitoring County Number of Vehicles Population within Ten Estimated 10-Mile | Data (Daily Concentration
Station Population Owned Ratio Miles Car Registration Average) (ug/m®)
POOK 47,680 41,888 0.88 32,920 28,970 1,496 134.70 (£29.51)




18.0 Sitein Oregon

This section focuses on a few specific meteorological, concentration, and spatial trends
for the UATMP sitesin Oregon (PLOR and PNW), located in Portland. Figures 18-1 and 18-2
are topographical maps showing the monitoring stations in their urban locations. Figure 18-3is
amap identifying facilities within ten miles of the sites that reported to the 1999 NEI. Numerous
industrial facilities are located within ten miles of the sites. The majority of the facilities are
involved in miscellaneous processes. Hourly meteorological data were retrieved for al of 2003
at the Portand International Airport weather station (WBAN 24229) with the purpose of

calculating correlations of meteorologica datawith ambient air concentration measurements.

The Portland sites sampled only hexavalent chromium and therefore do not have an
average UATMP concentration to report in Table 18-1. However, Table 18-1 doeslist the
average hexavalent chromium concentration in place of the average UATMP concentration.
Table 18-1 aso lists temperature (average maximum and average), moisture (average dew point
temperature, average wet-bulb temperature, and average relative humidity), wind information
(average u- and v- components of the wind), and pressure (average sealevel pressure) for the
entire year and on days samples were taken. Portland is nestled between the Cascades mountain
range to the east and the coast to the west. The proximity to the Pacific Ocean has a moderating
effect on Portland’ s temperatures, while the mountains act as both a barrier and an enhancer for
temperatures and precipitation. The rainy season occurs during the winter months, while the
summer israther dry. Thisinformation can be found in The Weather Almanac, fifth edition
(Ruffner and Bair, 1987).

18.1 Prevalent Compoundsat the Oregon Sites

Using the toxicity we