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PM2.5 Trends at IL—Wood River, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at IL—SE Police Sta, Days> 90th Percentile

Raw Data, Least Squares Fit, and Theil Fit
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PM2.5 Trends at IL—Mayfair Pump Sta, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at IL—Blue Island, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at IL—Summit, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at IL—Northbrook, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 171191007, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at WI—Waukesha, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at IN—New Albany (Louisville), Days> 90th Percentile

Raw Data, Least Squarss Fit, and Theil Fit
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PM2.5 Trends at IN—Franklin Sch., Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 180891003, Days>>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 180892004, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit

sampval
aj_
o
| ]
[
™
40 L .
- . .
bt . % .
L] .. L ... . .. .-l
ol I 'I_'; n.t S —_'.'.—_-Z—O—G_'._
. . - . o .
. « ¢ ot o, "..' ? ‘. e
. @
20

O1UANCD  O1ANGT O1JANGE O1JANGE OlJANO4  O1JANDS O1JANDS  OIJANO?  O1JANGS

date

LR Raw Data Least Squares — Theil Trend
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PM25 Trends at 180892010, Days>>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 180970042, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at IN—Washington Park, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 180970079, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at IN—School 90, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at IN—School 15, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 181270020, Days>>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 181270024, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at KY— Shepherdsville, Days> 90th Percentile

Raw Data, Least Squares Fit, and Theil Fit
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PM25 Trends at 211110043, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at KY—Wyandotte Park, Days> 90th Percentile
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PM2.5 Trends at Covington, KY, Days>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at Ml—New Haven, Days> 90th Percentile
Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 261470005, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at Ml—Allen Park, Days>90th Percertile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at MI—Fort Street, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at Ml—Linwood, Days>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at Ml—Dearborn, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM2.5 Trends at MN—Richfield, Days>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 271230866, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at MN—St. Paul, 6th St., Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend

Theil slope= —0.00MZE705 (ot significant), least sguares slope = —0.0008320% (not significart). Units= ug/m3day

PM2.5 Trends at MO—Arold Tenbrook, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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PM25 Trends at 291831002, Days>>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend

Theil slope= —0.001013251 (not significant), least squares slope = —0.00M0037VS7 (not significant). Units= ug/m3day

PM2.5 Trends at MO—Clayton, Days>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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Theil slope= —0.0018074% (not significant), least sguares slope = —00M202271 (not significant). Units= ug/m3day
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PM2.5 Trends at MO—STL—Blair St, Days> 90th Percentile

Raw Data, Least Squares Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend
Theil slope= —0.002077E25 (significant), least squares slops = —0.00M24738 (hot significant). Units= ug/mG3day

PM2.5 Trends at MO—STL—Margaretta, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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Theil slope= —0.0ME74411 (Gignificant), lsast squares slope = —0.001483457 {not significant). Units= ug/mi3iday
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PM25 Trends at 295100087, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend

Thel slope= —0.00222304 (not significant), least sguares slope = —0Q0006727E3 (not significant). Units= ug/m3day

PM2.5 Trends at OH—Cleveland, St. Tikhon, Days> ©0th Percentile

Raw Data, Least Squarss Fit, and Theil Fit
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Thell slope= —0.002538261 (significant), least sguares slope = —0.0030544E85 (significant). Units= ugdmid/cay
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PM25 Trends at OH—Cleveland, E. 14th&Crange, Days> 90th Percentile

Raw Data, Least Squares Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend
Theil slope= —0.002471004 (significant), least squarss slope = —000SEB0I8 Bignificant). Units= ugfmi3iday

PM25 Trends at OH—Cincinnati, HCDOES, Days> 20th Percentile

Raw Data, Least Squarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend
Thel slope= —0.00028260% (not significant), lkeast squares slope = —0O00531826 (not significart). Units= ug/m3day
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PM2.5 Trends at OH—Cincinnati, Norwood, Days> S0th Percentile

Raw Data, Least Squares Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend
Thell slope= —0.0016866667 (significant), lsast squares slope = —0.00MO124 Eignificant). Units= ugfm3day

PM2.5 Trends at OH—Cincinnati, St. Bernard, Days>20th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend

Theil slope= —0.001124743 (not significant), least sguares slope = —0.001M85222 (not significant). Units= ug/m3day
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PM2.5 Trends at WI—Chwaukee Prairie, Days> 90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend

Thel slope= —0.00008670% (not significant), lkeast squares slope = —0O00371266 (not significant). Units= ug/m3day

PM2.5 Trends at WI—Milw. Hith Ctr, Days> 90th Percentile

Raw Data, Least Squares Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend

Theil slope= —0001334204 (not significant), least squares slope = —000071E352 (not significart). Units= ug/m3day
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PM2.5 Trends at WI—DNR SER HQ, Days> 90th Percentile

Raw Data, Least Squares Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend
Thail slope= —0.00111111 {not significant), least squares slope = —0.000A2051 (hot significant). Units= ug/m3/day

PM2.5 Trends at 550790043, Days>90th Percentile

Raw Data, Least Sguarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend
Theil slope= —0.0M205447 (significant), least squarss slope = — 0001752573 significant). Units= ugfmi3iday

65



PM2.5 Trends at WI—FAA, Milwaukee, Days> 90th Percentile

Raw Data, Least Squarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend
Theil slope= —0.00M13256 (not significant), least sguares slope = —0000544553 (not significant). Units= ug/m3day

PM2.5 Trends at WI—Fire Dept, Milw., Days> 90th Percentile

Raw Data, Least Squarss Fit, and Theil Fit
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LR Raw Data Least Squares — Theil Trend

Theil slope= —0.001063051 (ot significant), least squares slope = —0.0008481232 (ot significant). Units= ug/m3day
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Line #

Estimated Coherence of High Site-Day P)Moncs Across an Urban Network
Ten Large Urban FRM P4 Networks in the Upper Midwest

(Page 1 of 2: Northern Metro Areas)
Jan 1999 - Dec 2007
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Site-Day PM s Exceedanc
On Metro High PM2.5

D

E=C/D
% fraction:
Site-day PM2.5
concs > 35 ug/ms

"1-in-3" | Collected onv2.5 > 35 ug # of all on metro-wide
FRM PM2.f metro-wide dn metro-wid site-day "High" PM2.5 /
day-samples’High" PM2.5  "High" *M2.5 conc All site-days
Site ID Address City County ST Al Days Days?  PM2.5 day§> 35 ug/m: > 35 ug/m3
Northern Midwest Metro Areas
1) Detroit, Ml metro area: FRM PM2.5 sites in Wayne County during 1999-2007
261630001 14700 Goddard Allen Park \Wayne Ml 962 69 33 33 100.0%
261630015 6921 West Fort Detroit Wayne Ml 992 72 41 43 95.3%
261630016 6050 Linwood Detroit Wayne Ml 903 67 37 37 100.0%
261630019 11600 East Seven Mile Rd Detroit Wayne Mi 833 56 26 29 89.7%
261630025 38707 Seven Mile Rd Livonia Wayne Mi 874 63 26 28 92.9%
261630033 2842 Wyoming Dearborn  Wayne Mi 987 69 52 71 73.2%
261630036 3625 Biddle Ave Wyandotte 'Wayne Ml 945 63 29 36 80.6%
261630038 4045 29th St. Detroit Wayne Ml 271 13 7 7 100.0%
261630039 2000 W. Lafayette Detroit Wayne Ml 272 10 3 3 100.0%
2) Gary-Hammond-Michigan City, IN metro area: FRM PM2.5 sites in the counties of Lake and LaPorte during 1999-2007
180890022 201 Mississippi St., IITRI Gary Lake IN 990 38 17 20 85.0%
180890026 25th & Burr St. Gary Lake IN 1011 35 27 45 60.0%
180890027 Eldon School, 1345 N. Broadd Giriffith Lake IN 859 33 14 38 36.8%
180890031 Gary Water/ American Water C@&ary Lake IN 879 12 5 14 35.7%
180891003 Ivanhoe School 15th & Gerry SGary Lake IN 286 40 14 14 100.0%
180891016 Federal Bldg 6th Ave & Conn Gary Lake IN 973 17 10 20 50.0%
180892004 Purdue U. Calumet-Powers Bloglammond Lake IN 407 41 13 13 100.0%
180892010 Clark H.S. 1921 Davis St. Hammond Lake IN 985 40 21 19 110.5%
180910011 Marsh School, 400 E. Homer SMichigan Cit LaPorte IN 946 33 10 24 41.7%
180910012 1119 Lake St. La Porte LaPorte IN 872 35 11 10 110.0%
3) Chicago, IL metro area: FRM PM2.5 sites in Cook County during 1999-2007
170310022 3535 E. 114th St. Chicago Cook IL 732 45 24 25 96.0%
170310050 103rd & Luella St. Chicago Cook IL 926 52 28 28 100.0%
170310052 4850 Wilson Av Chicago Cook IL 950 53 33 44 75.0%
170310057 1745 N. Springfield Chicago Cook | 840 46 25 27 92.6%
170310076 7801 Lawndale Av. Chicago Cook IL 875 49 22 22 100.0%
170311016 50th St. & Glencoe Av. Mccook Cook IL 947 56 45 60 75.0%
170312001 12700 Sacramento Blue Island | Cook IL 992 54 27 32 84.4%
170313103 4743 Mannheim Rd. Schiller Park Cook IL 427 23 15 16 93.8%
170313301 60th St. & 74th Av Summit Cook IL 983 57 31 34 91.2%
170314007 9511 W. Harrison St Chicago Cook IL 822 43 14 14 100.0%
170314201 750 Dundee Rd Northbrook Cook IL 940 52 19 19 100.0%
170316005 13th St. & 50th Av Cicero Cook IL 840 44 29 33 87.9%
4) Milwaukee, WI metro area: FRM PM2.5 sites in the counties of Milwaukee Ozaukee and Waukesha during 1999-2007
550790010 Health Center, 1337 S. 16th St Miwaukee Miwaukee WI 1063 40 26 27 96.3%
550790026 Wis DNR, 2300 N. King Dr Milwaukee | Milwaukee WI 1056 42 25 25 100.0%
550790043 Virginia Fire Stn, 100 W Virginia Miwaukee Miwaukee WI 1031 38 25 29 86.2%
550790050 Craig School, W. Congress & | Miwaukee Miwaukee WI 462 15 9 10 90.0%
550790051 Zoofarl, 9715 W. Bluemound RMiwaukee Miwaukee WI 478 17 12 12 100.0%
550790059 FAA Bldg, 4942 S 16th St Milwaukee | Milwaukee WI 1009 38 26 26 100.0%
550790099 Fire Dept, 711 W Wells St Milwaukee Miwaukee WI 1064 41 26 28 92.9%
550890008 Grafton, Hwy32 & 1-43 Grafton Ozaukee  WI 454 17 4 4 100.0%
550890009 Harrington Beach Park, 531 Hw Harr. Beach Ozaukee ~ WI 536 22 8 8 100.0%
551330027 1310 Cleveland Ave Waukesha Waukesha Wi 1055 37 25 26 96.2%
551330034 Carroll College, 316 N. BarstowWaukesha Waukesha WI 485 16 10 12 83.3%
5) Minneapolis-St. Paul, MN metro area: FRM PM2.5 sites in the counties of Hennepin and Ramsey during 1999-2007
270530961 7020 12th Ave S, Minneapolis Hennepin  MN 948 14 7 9 77.8%
270530963 2727 10th St. Mpls Minneapolis Hennepin  MN 794 8 3 3 100.0%
270531007 4646 Humboldt Av N. Minneapolis Hennepin  MN 899 10 5 5 100.0%
270532006 5005 Minnetonka Bivd. St. Louis PaHennepin  MN 904 13 4 4 100.0%
271230866 1450 Red Rock Rd St. Paul Ramsey MN 948 15 9 10 90.0%
271230868 555 Cedar St. St. Paul Ramsey MN 917 13 8 11 72.7%
271230871 1540 East 6th St. St. Paul Ramsey MN 918 10 6 6 100.0%
271230872 348 Hamline Ave St. Paul Ramsey MN 469 10 3 3 100.0%
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B. Coherence Measures
Estimated Coherence of High Site-Day PMConcs Across an Urban Network
Ten Large Urban FRM P)4 Networks in the Upper Midwest

(Page 2 of 2: Southern / Central Metro Areas)
Jan 1999 - Dec 2007
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"1-in-3"  Collected on M2.5>35ug. # of all on metro-wide
FRM PM2.5 metro-wide on metro-wid site-day "High" PM2.5 /
day-samples"High" PM2.5  "High" >M2.5 conc All site-days
Site ID Address City County ST All Days Days® PM2.5 day¥’ > 35 ug/m3 > 35 ug/m3
Southern / Central Midwest Metro Areas
6) Cleveland, OH metro area: FRM PM2.5 sites in Cuyahoga County during 1999-2007
390350013 2785 Broadway Cleveland Cuyahoga OH 531 40 28 31 90.3%
390350027 2200 W 28th St. Cleveland Cuyahoga OH 850 52 33 40 82.5%
390350034 891 E. 152 St. Cleveland Cuyahoga OH 752 42 19 19 100.0%
390350038 2547 St Tikhon Cleveland Cuyahoga OH 975 57 46 72 63.9%
390350045 4950 Broadway Av Cleveland Cuyahoga OH 815 48 30 31 96.8%
390350060 E. 14th & Orange Cleveland Cuyahoga OH 1007 58 40 49 81.6%
390350065 4600 Harvard Av Newburgh HiCuyahoga OH 896 59 35 35 100.0%
390350066 3500 East Cleveland Cuyahoga OH 577 37 15 15 100.0%
390351002 16900 Holland Rd. Brook Park Cuyahoga OH 879 55 20 21 95.2%
7) Cincinnati, OH metro area: FRM PM2.5 sites in the counties of Hamilton, OH and Campbell, KY during 1999-2007
210370003 Water Plant, 700 Alexandria Pk Fort Thomas Campbell KY 775 55 17 17 100.0%
390610006 11590 Grooms Rd Cincinnati  Hamilton OH 343 25 8 8 100.0%
390610014 Seymour & Vine St. Cincinnati ~ Hamilton OH 839 57 42 43 97.7%
390610040 250 Wm. Howard Taft Cincinnati ~ Hamilton OH 975 62 24 24 100.0%
390610041 5300 Winneste Av Cincinnati  Hamilton OH 679 39 18 19 94.7%
390610042 2101 W. 8th St. Cincinnati  Hamilton OH 842 55 33 33 100.0%
390610043 3254 E. Kemper Rd. Sharonville  Hamilton OH 833 55 20 20 100.0%
390617001 2059 Sherman Av Norwood Hamilton OH 983 70 31 32 96.9%
390618001 300 Murray Rd. St. Bernard Hamilton OH 933 56 37 39 94.9%
8) Louisville, KY metro area: FRM PM2.5 sites in the the counties of Jefferson, KY & Clark, IN during 1999-2007
180190005 225 Spring St. JeffersonvilleClark IN 510 33 17 19 89.5%
180190006 Jeffersonville Pfau 719 Walnut StleffersonvilleClark IN 527 27 14 15 93.3%
211110043 37th & Southern Av Louisville  Jefferson  KY 951 57 30 33 90.9%
211110044 Wyandotte Park, 1032 Beecher ;Louisville Jefferson KY 1023 60 29 29 100.0%
211110048 850 Barret Av Louisville Jefferson KY 908 57 32 32 100.0%
211110051 Watson School, 7201 Watson LnLouisville  Jefferson  KY 473 29 10 10 100.0%
9) Indianapolis, IN metro area: FRM PM2.5 sites in Marion County during 1999-2007
180970042 8327 Mann Rd Indianapolis Marion IN 955 60 14 14 100.0%
180970043 1735 South West St. Indianapolis Marion IN 1039 69 32 34 94.1%
180970066 3302 Englist Av, Seal Prod Bldg.Indianapolis Marion IN 966 66 39 41 95.1%
180970078 3120 E. 30th St., Washington Patkdianapolis Marion IN 1027 66 29 29 100.0%
180970079 7250 E. 75th St. Indianapolis Marion IN 954 61 20 20 100.0%
180970081 3351 W. 18th St., School 90 Indianapolis Marion IN 1017 63 30 32 93.8%
180970083 2302 E. Mich. St., School 15 Indianapolis Marion IN 1029 62 23 24 95.8%
10) St. Louis, MO metro area: FRM PM2.5 sites in St. Louis City, counties of St. Louis, MO, Madison & St. Clair, IL during 1999-2007.
171190023 2044 Washington Ave Granite City Madison IL 839 32 21 51 41.2%
171191007 23rd & Madison Granite City Madison IL 946 37 24 34 70.6%
171192009 1700 Annex St. Alton Madison IL 658 27 17 21 81.0%
171193007 54 N. Walcott Wood River Madison IL 935 38 16 17 94.1%
171630010 13th & Tudor East Saint L¢ St. Clair IL 696 28 16 19 84.2%
171634001 1500 Caseyville Av Swansea  St. Clair IL 855 36 18 22 81.8%
291890004 4580 South Lindbergh & GravoisSunset Hills St. Louis MG 597 21 11 11 100.0%
291892003 77 Hunter Ave Clayton St. Louis MG 1047 41 17 18 94.4%
291895001 3400 Pershall Rd Ferguson  St. Louis MC 534 19 8 9 88.9%
295100007 8227 South BRdway St. Louis St. Louis cityMC 871 38 19 19 100.0%
295100085 Blair St St. Louis St. Louis cityMC 1010 41 22 23 95.7%
295100086 Margaretta St. Louis St. Louis cityMC 981 41 21 21 100.0%
295100087 2nd & Mound St. Louis St. Louis cityMC 927 40 22 23 95.7%
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2004

Reconstructed Mass of PM2.5, Annual Averages
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2004 Data

___

C hi E pisod: 13.7 8.1 9.3 0.7 33.3
Chi All Day 3.4 5.4 2.9 0.5 1.1 13.3
Cin E pisod: 1.1 10.8 18.8 0.7 1.2 32.7
Cin All Day 2.2 6.1 4.7 0.4 0.6 14.0
Cle Episod 5.8 12.5 13.1 2.3 1.5 35.2
Cle All Day 2.3 6.8 5.0 1.2 1.0 16.3
Det E pisode 7.3 10.7 13.3 1.2 1.2 33.7
Det All Day: 2.2 6.9 3.7 1.1 0.7 14.6
Ind E pisode 4.4 8.9 10.2 1.1 0.9 25.5
Ind All Day:s 2.6 6.6 4.0 0.6 0.7 14.5
Lou E pisod 0.8 11.6 12.7 1.3 1.3 27.6
Lou All Day 1.8 6.8 5.3 0.7 0.6 15.2
Mil E pisode 9.0 9.6 8.3 0.7 0.7 28.3
Mil All Days 1.9 5.9 2.7 0.4 0.5 11.4
StL Episod 4.2 9.9 12.3 0.8 1.2 28.4

StL All Day 2 7.1 4.1 0.7 0.8 14.7



2005

Reconstructed Mass of PM2.5, Annual Averages
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2005 Data

Chi Episode 8.5 10.6 15.8 0.9 38.1
Chi All Days 4.7 6.2 4.0 0.5 1.2 16.6
Cin Episode 2.8 12.6 22.3 0.5 11 39.3
Cin All Days 2.2 7.2 7.6 0.5 0.7 18.2
Cle Episode 8.4 12.9 12.9 1.6 1.1 36.9
Cle All Days 2.9 8.0 7.3 1.2 11 20.5
Det Episode 6.4 12.8 21.3 14 1.1 43.0
Det All Days 2.8 7.4 5.5 1.0 0.8 17.5
Ind Episode 3.4 115 16.0 0.8 1.2 32.9
Ind All Days 2.9 7.0 5.5 0.6 0.7 16.7
Lou Episode 2.7 9.6 19.7 0.7 1.2 33.9
Lou All Days 1.9 8.0 6.7 0.6 0.7 17.9
Mil Episode 9.4 9.7 12.4 0.8 1.0 33.3
Mil All Days 2.6 6.6 4.6 0.5 0.5 14.8
StL Episode 5.2 12.9 20.5 1.0 1.3 40.9

StL All Days 2.5 7.7 5.5 0.7 0.9 17.3



2006

Reconstructed Mass of PM2.5, Annual Averages
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2006 Data

Chi Episode 9.2 9.2 0.5 29.9
Chi All Days 3.9 6.7 3.5 0.5 1.2 15.8
Cin Episode 3.1 10.9 15.7 0.7 1.1 31.3
Cin All Days 1.6 6.3 4.8 0.6 0.6 13.9
Cle Episode 3.5 11.0 14.1 1.7 1.6 31.9
Cle All Days 1.9 6.5 5.0 1.1 1.0 155
Det Episode 6.3 8.7 10.5 1.3 0.9 27.7
Det All Days 2.0 6.9 3.9 1.0 0.8 14.6
Ind Episode 2.4 9.2 7.5 0.8 1.0 21.0
Ind All Days 2.3 6.5 3.8 0.6 0.8 14.0
Lou Episode 0.8 12.4 14.7 0.9 0.9 29.7
Lou All Days 1.7 6.7 4.9 0.7 0.6 14.6
Mil Episode 5.9 8.8 6.1 0.6 0.7 22.1
Mil All Days 15 6.0 3.1 0.4 0.5 115
StL Episode 4.1 10.9 11.5 1.6 1.1 29.1

StL All Days 1.7 6.6 3.9 0.7 0.7 13.6



2007

Reconstructed Mass of PM2.5, Annual Averages
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2007 Data

Chi Episode 7.4 12.2 11.4 1.0 33.6
Chi All Days 4.7 5.9 3.6 0.7 1.1 16.0
Cin Episode 2.1 10.6 14.7 0.9 0.5 28.7
Cin All Days 1.6 7.2 5.6 0.6 0.8 15.8
Cle Episode 2.8 12.6 14.7 2.3 1.5 33.9
Cle All Days 2.1 6.7 5.2 1.1 0.9 16.0
Det Episode 3.1 11.2 16.5 15 1.4 33.7
Det All Days 2.6 7.1 4.4 1.0 0.7 15.8
Ind Episode 2.1 10.5 13.7 1.1 1.1 28.6
Ind All Days 2.5 7.0 4.4 0.7 0.7 15.3
Lou Episode 0.9 15.4 16.2 1.0 0.9 34.4
Lou All Days 15 7.7 6.8 0.8 0.8 17.6
Mil Episode 6.2 8.6 7.6 0.7 0.6 23.7
Mil All Days 2.1 6.4 3.1 0.5 0.5 12.6
StL Episode 0.9 18.0 14.5 1.1 1.8 36.3

StL All Days 1.7 6.4 4.1 0.8 0.8 13.8



1stQuarter 2004

Reconstructed Mass of PM2.5

1st Quarter 2004
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1stQuarter 2004

Chi Episode 10.4 6.6 6.2 0.6 0.6
Chi All Days 46 1.7 4.5 2.7 0.4 0.2
Cin Episode 0

Cin All Days 15 3.6 5.0 3.8 0.4 0.5
Cle Episode 3 12.2 13.0 7.1 1.8 1.6
Cle All Days 24 2.9 54 4.2 0.8 0.7
Det Episode 2 14.9 10.2 7.3 0.9 1.2
Det All Days 42 3.2 6.3 3.7 0.9 0.6
Ind Episode 2 10.6 8.7 5.3 0.5 1.0
Ind All Days 29 3.6 5.7 3.7 0.5 0.5
Lou Episode 0

Lou All Days 29 3.1 5.7 4.4 0.5 0.5
Mil Episode 5 10.5 6.6 5.8 0.6 0.5
Mil All Days 26 3.1 4.9 2.6 04 04
StL Episode 3 8.2 8.3 5.0 0.8 1.0

StL All Days 28 3.8 5.5 3.7 0.7 0.6



2"d Quarter 2004

Reconstructed Mass of PM2.5

2nd Quarter 2004
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2"d Quarter 2004
-------

Chi Episode

Chi All Days 56 0.9 5.2 3.5 0.6 0.4
Cin Episode 1 1.0 10.2 134 1.4 0.9
Cin All Days 14 15 6.3 5.3 0.5 0.6
Cle Episode 2 2.6 11.1 17.8 3.1 1.4
Cle All Days 23 2.1 7.1 5.4 1.6 1.0
Det Episode 2 3.8 9.5 16.3 1.1 1.0
Det All Days 40 2.0 6.6 3.8 1.2 0.8
Ind Episode 1 2.5 8.7 15.8 5.0 0.9
Ind All Days 29 2.3 6.5 4.4 0.7 0.7
Lou Episode 0

Lou All Days 30 1.2 6.9 5.5 0.8 0.5
Mil Episode 1 8.8 10.7 3.6 0.9 0.8
Mil All Days 29 1.7 5.8 2.8 0.5 0.4
StL Episode 1 8.3 5.5 8.4 0.6 0.9

StL All Days 28 1.2 7.5 4.5 0.8 0.6



39 Quarter 2004

Reconstructed Mass of PM2.5

3rd Quarter 2004
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D. URBAN/RURAL SPECIATION PLOTS

Illinois Urban/Rural Speciations
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Indiana Urban/Rural Speciations
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Darker bars are urban speciated monitor (Washington Park), Lighter bars are rural speciated
monitor (Mechanicsburg) average
Kentucky Urban/Rural Speciations
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(Mammoth Cave/IMPROVE) average
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Michigan Urban/Rural Speciations

2004-2007
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Darker bars are urban speciated monitor (Detroit), Lighter bars are rural speciated monitor
(Ypsilanti) average
Missouri Urban/Rural Speciations
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Genevieve) average
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Cincinnati Urban/Rural Speciations
2004-2007
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Darker bars are urban speciated monitor (Cincinnati), Lighter bars are rural speciated monitor

(Livonia, Indiana/IMPROVE) average
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Conc., ug/m3

Cleveland Urban/Rural Speciations
2004-2007
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Episode Nonepisode

Darker bars are urban speciated monitor (Cleveland), Lighter bars are rural speciated monitor
(Lorain County) average
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Wisconsin Urban/Rural Speciations
2004-2007
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Darker bars are urban speciated monitor (Milwaukee), Lighter bars are rural speciated monitor
(Mayville) average

86



MILWAUKEE SUMMER AND WINTER URBAN/RURAL SPECIATION

Milwaukee Urban/Rural Speciation Summer Days

2004-2007
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Darker bars are urban speciated monitor (Milwaukee), Lighter bars are rural speciated
monitor (Mayville) average
Milwaukee Urban/Rural Speciation Winter Days
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Darker bars are urban speciated monitor (Milwaukee), Lighter bars are rural speciated monitor
(Mayville) average
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INDIANA SUMMER AND WINTER URBAN/RURAL SPECIATION

Indiana Urban/Rural Speciation Summer Days
2004-2007
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Darker bars are urban speciated monitor (Washington Park), Lighter bars are rural speciated
monitor (Mechanicsburg) average
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88



89



E. Wind Roses
MET Data Capture

Number of Hours of MET Data 1999-2007
O # Hours B # Missing
80000 97% 97% 97%  94% 96% 98%  96% 95%
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g 7000 18 ] ]
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O ™ : QO . &
& (\0'5\ oy ,gé”g ST
¥ 0 & & & O R e
NS

Numbers above each bar indicates the percent of the total hours (78,888) that had wind speed and wind
direction for the hour.
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Indianapolis, IN

Indianapolis International Airport MET
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Chicago, IL
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Milwaukee, WI
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Minneapolis

Minneapolis/St. Paul International Airport MET
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St. Louis, MO

St. Louis/Lambert International Airport MET
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MET Data Capture for Episode Days

Number of Hours of MET Data for Episodes 2004-2007
8 # Hours B # Missing
1800 79705 96%  96% 94%  97% 99% 97% 95%
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Numbers above each bar indicates the percent of the total hours that had wind speed
and wind direction for the hour. Number on the bar indicate number of episode days
per site. * Minneapolis was missing MET data for some episode days.



Episode Days Windroses
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Episode Day Windroses by Season
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VND SFEED

WND SFEED

i WIND SFEED

EESRIR}

23

___isouTH .-

=
]
|
|
|
|

Summer

HORTH "~w_

WEST!

Ve ND SFEED
s

WND SFEED

WD SFEED
inrs

q ol | [aF

5
g

101



t

INncinna

C

Episode Day Windroses

Indianapolis

e

e T owowmiowdowd R

o ke
- N N T

fro] = w oo ow
b [ viowiowd
- in

m m E
- = w
= E _H_ - - - _H_ - [¥]

S T NP
- h +

2%

(5}
v

Laow

el | [ (o]

"

)
]
i
EL [
ol
)

102



Episode Day Windroses by Season
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Episode Day Windroses by Season
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St. Louis

Episode Day Windroses
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Episode Day Windroses by Season

Minneapolis St. Louis
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% Calms

Percent of Calm Days (<0.5 m/s) for 2004-2007
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F. CART TREES

CHICAGO
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Node 1
MAXOZ <= 0.064

STD= 8.454
Avg = 14.958
N = 25389
r I 1
<= 0.064 > 0.064
1 1
Node 2 Node 11
MEANRH <= 72.438 MAXOZ <= 0.080
STD= 7.951 STD= 8.418
Avg = 13.837 Avg = 21.293
N=21573 N =3816
r I 1 I 1
<=72.438 > 72.438 | > 0.080
Node 3 Node 6 Terminal Node 12
MEAN_S_WN <= 0.096 WS2DAY <= 9.502 Node 11 DP_EARLYAM <= 60.300
STD= 6.446 STD= 8.834 Ava = 18.715 STD= 9.219
Avg = 11.698 Avg = 16.765 I\?:ZSéQ Avg = 25.659
N = 12465 N=9108 - N=1417
r I r I 1
<= 0.096 | <= 9.502 > 9.502 > 60.300
Node 4 Terminal Node 7 Node 10 Terminal Node 13
WS2DAY <= 8.460 Node 4 TEM3DAY <= 34.696 TEM3DAY <= 33.521 Node 12 AM700WS <= 9.500
STD= 6.096 Ava = 14,248 STD= 9.418 STD= 6.848 AVG = 20.497 STD= 9.318
Avg = 10211 ’\?_‘ o1 Avg = 19.497 Avg = 13590 g: o1 Avg = 28.149
N=7874 - N = 4895 N=4213 - N =956
L
<= 8.460 | | > 34.696 | | | |
Node 5 5 - Node 8 5 " - -
— Terminal Terminal _ Terminal Terminal Terminal Terminal
TE"’STDDAZ < ggg“ Node 3 Node 5 LAGg%VYN ;‘6&”4 Node 9 Node 10 Node 13 Node 14
Avg - 12‘887 Avg = 9.117 Avg = 24.324 Avg - 17'700 Avg =17.584 || Avg = 12.416 Avg =35.759 || Avg = 25.483
N= 2284 N = 5590 N=1328 N= 3567 N =957 N = 3256 N =248 N =708
| | <= 0.714
1
" " Node 9 N
Terminal Terminal a Terminal
Node 1 Node 2 WS < at® Node 8
Avg =18.444 || Avg = 11.497 Avg - 16'580 Avg = 24.865
N =457 N=1827 N = 3085 N =482
Terminal Terminal
Node 6 Node 7
Avg =24.396 ||Avg =15.825
N=272 N=2813
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CINNCIN NATI

Node 1
WS3DAY <= 6.735
STD= 7.962
Avg = 15.398
N =5649
r 1 1
<= ?.735 > 6.'735
Node 2 Node 6
MAXOZ <= 0.065 WS2DAY <= 8.834
STD= 8.587 STD= 5.776
Avg = 22.083 Avg = 12.661
N=1641 N =4008
r 1 1 r 1 1
<= (I).065 > q.065 <= 83.834 > 8;834
Node 3 Node 4 Node 7 Node 11
PM700_S_WN <= 0.044 MEANDP <= 57.917 DP_PM <= 60.833 WS2DAY <= 9.952
STD= 6.917 STD= 8.252 STD= 6.214 STD= 4.225
Avg = 18.387 Avg = 26.629 Avg = 15.060 Avg = 10.398
N =905 N=736 N =1946 N = 2062
1 1 y I 1 1 y
> 57.'917 <= 69.833 > 9.'952
Terminal Terminal Terminal Node 5 Node 8 Terminal Terminal Node 12
STABILITY <= 12.648 AMMIXHT <= 723.500 LAG_W_WN<=-0.418
Node 1 Node 2 Node 3 STD= 8.052 STD= 5.770 Node 10 Node 11 STD= 3.764
Avg =16.559 || Avg =21.194 || Avg = 21.298 e oo Avg =19.918 || Avg = 12.266 e
N=548 N =357 N = 206 Avg = 28.701 Avg = 13.885 N=379 N=676 Avg = 9.486
N =530 N =1567 N =1386
1 I 1 y 1
<= 72.3'500 > 72.3'500
Terminal Terminal Node 9 Node 10 Terminal Terminal
TEM2DAY <=43.719 PMMIXHT <= 1183.000
Node 4 Node 5 Node 12 Node 13
STD= 5.698 STD= 4.556
Avg = 31.563 || Avg = 25.705 Avg = 15.444 Avg = 10.824 Avg =12.248 | | Avg = 8.928
N=271 N =259 N = 1038 N =520 N =233 N=1153
1 1
Terminal Terminal Terminal Terminal
Node 6 Node 7 Node 8 Node 9
Avg =17.848 || Avg =14.102 || Avg =12.882 | | Avg = 8.835
N =372 N =666 N =260 N =269
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CLEVELAND

Node 1
MAXTEMP <= 79.500
STD= 9.164
Avg = 15.886
N=10262
T
<=79.500 > 79.500
N 1
Node 2 Node 14
WS2DAY <=10.260 MAXOZ <= 0.082
STD= 8.125 STD= 9.670
Avg = 14.237 Avg = 23.956
N=8521 N=1741
T T
<=10.260 > 10.260 <= 0.082
1 1 1
Node 3 Node 11 Node 15
AMB50_S_WN <=-0.537 MEAN_S_WN <= 0.106 PMB50_S_WN <= 0.216
STD= 8.800 STD= 5.946 STD= 7.918
Avg = 16.599 Avg = 11.233 Avg = 21.609
N=4771 N=3750 N=1376
T T
<=-0.537 > -0.537 > 0.106 >
1 1 1
Node 4 Node 6 Terminal Node 12 Terminal Node 16
WS2DAY <= 6.875 WS3DAY <= 5.613 Node 10 WS3DAY <=14.104 Node 14 WS3DAY <= 8.952
STD= 6.566 STD= 9.073 Avg = 8.032 STD= 5.942 Avg = 18.405 STD= 8.163
Avg = 12.547 Avg = 18.848 ,\?_‘15'21 Avg = 13.417 ﬁ“_ 503 Avg = 24.107
N=1703 N=3068 ’ N=2229 ’ N=773
T
> 6.875 | > 5.613 <=14.104
1 i 1 | | |
Terminal Node 5 Terminal Node 7 Node 13 Terminal Terminal Terminal
STABILITY <= 6.652 SOUTHWN_AM<= 0.806 TEM3DAY <= 36.222
Node 1 _ Node 4 - _ Node 13 Node 15 Node 16
_ STD= 5.881 _ STD= 8.345 STD= 6.005 _ _ _
Avg = 16.074 - Avg = 29.085 - - Avg = 9.469 Avg =25.851 ||Avg =19.522
N =460 Avg = 11.242 N =204 Avg = 18.118 Avg = 14.223 N=378 N =560 N=213
’ N=1243 ’ N = 2864 N=1851 ’ ’ ’
T
<= 0.806 > 0.806
1 1 | |
Terminal Terminal Node 8 Node 9 Terminal Terminal
STABILITY <= 9.204 DP_EARLYAM <=51.625
Node 2 Node 3 STD= 7.689 STD= 8371 Node 11 Node 12
Avg = 15.270 || Avg = 10.307 Avg - 16.104 Avg - 21188 Avg =16.477 || Avg = 12.911
N=234 N=1009 N=1728 N=1136 N =681 N=1170
| | <=51.625
- - Node 10 -
Terminal Terminal Terminal
Node 5 Node 6 S‘II?I?Y <; ?;i'gsm Node 9
Avg =18.265 || Avg =13.912 Avg - 19'949 Avg = 25.942
N=870 N=858 N =902 N=234
Terminal Terminal
Node 7 Node 8
Avg =23.957 ||Avg = 18.577
N=230 N=672

Terminal
Node 17
Avg =32.804
N =365
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DETROIT

Node 1
MEAN_S_WN <= 0.161
STD= 9.477
Avg = 15.015
N =8366
T
<= (}161 > 0-'161
Node 2 Node 10
WS2DAY <= 6.891 WS3DAY <= 7.270
STD= 7.835 STD= 9.952
Avg = 12.077 Avg = 19.832
N=5196 N=23170
T T
<= 6.'891 > 6.'891 <= 7-‘270 > 7-'270
Node 3 Node 6 Node 11 Node 13
MAXOZ <= 0.067 MEANRH <= 83.458 PM700_W_WN <= 0.793 WS2_4PM <= 9.167
STD= 8.682 STD = 6.090 STD= 11.072 STD= 8.148
Avg = 17.446 Avg = 9.724 Avg = 26.534 Avg = 17.276
N=1583 N=23613 N=875 N=2295
r L r L r L 1
<= 0.067 <=83.458 | | > 0.793 <= 9167 > 9.167
Node 4 Terminal Node 7 Terminal Terminal Node 12 Node 14 Node 15
STABILITY <= 8.537 Node 4 MEAN_S_WN <=-0.532 Node 9 Node 10 WS2DAY <= 6.027 LAG_S_WN <=-0.002 MEAN_S WN<= 0.518
STD= 7.958 Ava = 24655 STD= 5.345 Avg = 15.910 || Avg = 31.774 STD= 9.600 STD= 8.419 STD= 7.537
Avg = 16.114 ﬁ‘j Py Avg = 9.007 ﬁ‘j p ﬁ‘j b Avg = 24.016 Avg = 21.041 Avg = 15.789
N=1336 - N=3238 - - N=591 N =650 N=1645
T
> 8{537 > -Ol.532 | | | | | > 0-'518
- Node 5 - Node 8 - - - - - Node 16
Terminal _ Terminal _ Terminal Terminal Terminal Terminal Terminal _
Node 1 LAGg?B\A_’N ;’ 4—&046 Node 5 ANBSSOTTE?‘_"P ;76237.300 Node 11 Node 12 Node 13 Node 14 Node 15 PRES;;"{ <7713g;1.57o
Avg =20.594 Avg - 13830 Avg = 6.617 Avg = 10329 Avg=27.063 |[Avg=21.235 || Avg=17.083 || Avg =23581 || Avg = 13.519 Avg - 17.974
N =451 e N=1153 N= 2085 N=282 N=309 N=254 N =396 N=2807 N =838
| | <= 12:: 00 | |
- - Node 9 - - -
Terminal Terminal - Terminal Terminal Terminal
Node 2 Node 3 STAE:'S'I ;723%087 Node 8 Node 16 Node 17
Avg =12.571 || Avg = 18.060 Avg - 0,663 Avg = 15.314 Avg =15.844 || Avg =21.755
N =682 N =203 N = 1839 N =246 N =536 N =302
Terminal Terminal
Node 6 Node 7
Avg =11.743 | |Avg = 7.936
N =834 N =1005
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INDIANAPOLIS

Node 1
WS3DAY <= 7.317
STD= 8.271
Avg = 16.159
N=6123
r 1 1
<= 7.'317 > 7.'317
Node 2 Node 5
MAXOZ <= 0.061 MEAN_S_WN <= 0.330
STD= 9.879 STD= 6.627
Avg = 23.484 Avg = 14.299
N =1240 N =4883
r 1 1 r 1 1
<= (I).061 > OI.OGl <= 9.330 > 0.'330
Node 3 Node 4 Node 6 Node 10
SOLAR <=13.920 DP_PM<=61.167 WS2DAY <= 9.744 WS3DAY <= 9.280
STD= 9.558 STD= 9.143 STD= 5.708 STD= 6.894
Avg = 20.433 Avg = 26.760 Avg = 12.445 Avg = 17.377
N =642 N =598 N = 3047 N=1836
1 1 r 1 2 r 1 2
= 53.744 > %.744 <= ?.280 > 9.'280
Terminal Terminal Terminal Terminal Node 7 Node 9 Node 11 Node 12
Node 1 Node 2 Node 3 Node 4 TEM3DAY <=36.611 PMMIXHT <= 1058.000 DP_PM <=58.667 LAGMEANTEM <= 71.396
STD= 5.965 STD= 4.850 STD= 7.474 STD= 5.661
Avg =24.399 ||Avg =15.797 || Avg = 20.463 || Avg =29.996 _ _ _ _
N= 346 N =296 N =203 N =395 Avg = 14.682 Avg = 10.732 Avg = 21.288 Avg = 15.436
N=1321 N=1726 N =609 N=1227
1 2 1 1 1
> 3(?.611
- Node 8 - - - - - -
Terminal LAG W WN <=-0.379 Terminal Terminal Terminal Terminal Terminal Terminal
Node 5 _STIS: 5556 Node 8 Node 9 Node 10 Node 11 Node 12 Node 13
Avg =18.928 Avg = 13.848 Avg =12.089 | |Avg = 8.898 | | Avg =19.265 || Avg =24.212 || Avg = 14.677 || Avg = 19.307
N=217 ’ N =992 N=734 N =360 N =249 N=1026 N =201
N=1104
1
Terminal Terminal
Node 6 Node 7
Avg =17.830 ||Avg =12.961
N =201 N =903
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MILWAUKEE

Node 1
MEAN_S_WN <= 0.037
STD= 8.085
Avg = 13.095
N =8558
r I 1
<= (3.037 > 0.'037
Node 2 Node 8
WS2DAY <= 8.009 MAXOZ <= 0.068
STD= 6.852 STD= 8.238
Avg = 10.320 Avg = 16.141
N=4479 N =4079
r 1 2 r 1
<= ?.009 > 8I.OO9 <= CI).068
Node 3 Node 5 Node 9 Terminal
LAG_S_WN<= 0.261 STABILITY <= 8.891 MEANRH <= 68.896 Node 15
STD= 8.669 STD= 5.182 STD= 7.832 Avg = 22.543
Avg = 15.306 Avg = 8.684 Avg = 15.320 N= 464
N=1107 N=3372 N=3615
r 1 r 1 1
<= (I).261 <= Eli.891 | <= 6&:.896 > 68l.896
Node 4 Terminal Node 6 Terminal Node 10 Node 11
WS2DAY <= 5.542 Node 3 WS5_7AM<=11.833 Node 7 WS3DAY <= 7.770 TEM5_7AM <= 43.833
STD= 6.902 Avg = 24.392 STD= 5.854 Avg = 7.063 STD= 6.301 STD= 8.301
Avg = 13.302 N= 20'0 Avg = 10.253 N= 16‘58 Avg = 12.679 Avg = 17.754
N =907 N=1714 N=1734 N=1881
1
| | <= 1:1..833 | | <! 4?.833 > 43.'833
Terminal Terminal Node 7 Terminal Terminal Terminal Node 12 Node 13
TEM3DAY <= 36.083 WS3DAY <= 8.396 PRESS_EARL <=1042.033
Node 1 Node 2 STD= 6.383 Node 6 Node 8 Node 9 STD= 7.804 STD= 7875
Avg =16.723 || Avg = 11.750 _ ’ Avg = 7.715 Avg =17.501 || Avg =11.938 _ : _ :
N= 283 N= 624 Avg = 12.025 N=705 N= 231 N= 1503 Avg = 20.855 Avg = 15.373
N =1009 N =817 N=1064
| | | | > 104}2.033
Terminal Terminal Terminal Terminal Terminal LAG SN\C;\?S <1: 0025
Node 4 Node 5 Node 10 Node 11 Node 12 STO- 8 036
Avg = 14.632 || Avg = 10.242 Avg =25.393 || Avg =19.172 || Avg = 11.302 Avg = 17260
N=410 N =599 N=221 N =596 N=338 i
N=726
Terminal Terminal
Node 13 Node 14
Avg = 13.756 || Avg = 19.410
N =275 N=451
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MINNEAPOLIS

Node 1
WS3DAY <= 8.177
STD= 6.629
Avg = 10.374
N =9255
<= %.177 > 8.'177
Node 2 Node 7
TEM2_4PM <= 42.833 MEAN_S_WN <= 0.401
STD= 7.697 STD = 5.490
Avg = 13.232 Avg = 8.944
N =3088 N=6167
r 1 1 r 1 1
<= 4?.833 > 42.'833 <= (I).401 > 0-'401
Node 3 Node 5 Node 8 Node 11
LAG_W_WN <=-0.310 MEANRH <= 82.521 PMMIXHT <= 776.000 LAG_S_WN<= 0.701
STD= 9.620 STD= 5.790 STD = 4.546 STD= 6.123
Avg = 17.817 Avg = 11.358 Avg = 7.578 Avg = 12.377
N =896 N=2192 N=4412 N=1755
1 1 I 1 I 1 y 1 y
> -OI.310 <= 8%.521 <= 77|6'000 > 77.6'000 > 0.'701
Terminal Node 4 Node 6 Terminal Node 9 Node 10 Terminal Node 12
Node 1 WS3DAY <= 6.673 MAXOZ <= 0.060 Node 6 MEAN_S_WN <=-0.130 MAXTEMP <= 81.500 Node 11 PM850_S_WN <= 0.737
Avg = 24.357 STD= 7.432 STD= 5.216 Avg = 17.010 STD = 5.380 STD= 3.738 Avg = 10.564 STD= 6.408
N =208 Avg = 15.840 Avg = 10.781 N =203 Avg = 9.434 Avg = 6.652 N= 1125 Avg = 15.613
N =688 N =1989 N =1468 N=2944 N =630
1 1 1 1 1
Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal
Node 2 Node 3 Node 4 Node 5 Node 7 Node 8 Node 9 Node 10 Node 12 Node 13
Avg =20.319 || Avg=13.546 | |Avg= 9.854 | | Avg = 14.191 Avg= 7.921 | | Avg=12.072 | | Avg = 6.070 | | Avg = 11.029 Avg =12.355 || Avg = 18.120
N =233 N =455 N =1564 N =425 N =933 N =535 N =2598 N =346 N=274 N =356
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ST. LOUIS

Node 1
MAXOZ <= 0.073
STD= 7.744
Avg = 14.713
N=11079
r 1 1
<= (3.073 > 0.'073
Node 2 Node 12
WS3DAY <= 9.638 MAXOZ <= 0.087
STD= 6.846 STD= 8.805
Avg = 13.634 Avg = 23.854
N=9909 N=1170
1
r 1 _I_I
== %.638 > 9.'638 > 0.'087
Node 3 Node 9 Terminal Node 13
LAG_W_WN<= 0.159 MEAN_W_WN <= 0.610 Node 12 DP_PM <= 63.833
STD= 7.007 STD= 5.955 Avg = 20.768 STD= 8.588
Avg = 15.076 Avg = 11.434 N= 72'0 Avg = 28.792
N =5985 N=3924 N =450
r 1 2 r 1 1
= (3.159 > 0.'159 <= (3.610
Node 4 Node 7 Node 10 Terminal Terminal Terminal
SOUTHWN_PM <= -0.379 TEM3DAY <= 35.697 LAG_W_WN <=-0.296
STD= 7.164 STD= 6.238 STD= 6.028 Node 11 Node 13 Node 14
_ _ _ Avg = 8.425 Avg =25.163 || Avg = 32.388
Avg = 16.662 Avg = 13.046 Avg = 12.782 N=1214 N= 224 N=226
N =3360 N =2625 N=2710
1
<= —q.379 > —OI.379 <= 3?.697 <= —9.296
Node 5 Node 6 Node 8 Terminal Node 11 Terminal
TEM3DAY <=50.757 AM700_W_WN <= 0.139 DP_PM <= 23.500 Node 7 WESTWN_PM <= 0.518 Node 10
STD= 6.330 STD= 7.328 STD= 7.644 Avg = 12.223 STD= 7.153 Avg = 11.842
Avg = 14,531 Avg = 17.938 Avg = 17.258 N= 21§6 Avg = 15.623 N= 201;,6
N=1258 N=2102 N =429 N=674
1 1 1 1
Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal
Node 1 Node 2 Node 3 Node 4 Node 5 Node 6 Node 8 Node 9
Avg=17.735 || Avg = 12.548 || Avg =21.789 || Avg =16.996 ||Avg =13.622 ||Avg =20.946 Avg =18.085 || Avg =11.847
N=481 N=777 N=413 N =1689 N=216 N=213 N =408 N =266
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Concentration, ug/m3

Concentration, ug/m3

CART TRENDS

Concentration Trends in CART Nodes—Chicago— Naperville—Jolie
Only Nodes With PM2.5 > 20 ug/m3
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Concentration, ug/m3

Concentration, ug/m3

Concentration Trends in CART Notles —Cleveland—Elyria—Mentor,
Only Nodes With PM2.3 > 20 ug/m3
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Concentration Trends in CART Nodes—Detroit— Warren—Livonia,
Only Nodes With PM2.5 > 20 ug/m3
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Concentration, ug/m3

Concentration, ug/m3

Concentration Trends in CART Nodes—Indianapclis—Carmel, IN
Only Nodes With PM2.3 > 20 ug/m3
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Concentration, ug/m3

Concentration, ug/m3

Concentration Trends in CART Nodes—Minneapolis—St. Paul—Blo
Only Nodes With PM2.53 > 20 ug/m3
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Concentration Trends in CART Nodes—5t. Louis, MO—IL
Only Nodes With PM2.5 > 20 ug/m3
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Distribution of Chicago Episode Days Among CART Nodes

Boxes labaled with 9% apisode days, total days, and spiscds days; widh scaled to total days
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Distribution of Cincinnati Episode Days Among CART Nodes
Boxes labaled with % episods days, tofal days, and sepiscde days; width scaled to total days
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Distribution of Cleveland Episode Days Among CART Nodes

Boxes labaled with 9% apisode days, total days, and spiscds days; widh scaled to total days
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Distribution of Detroit Episode Days Among CART Nodes

Boxes labaled with 9% apisode days, total days, and spiscds days; widh scaled to total days
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Distribution of Indianapolis Episode Days Among CART Nodes

Boxes labeled with 3% gpiscde days, total days, and episcde days; width scaled to total days
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Distribution of Milwaukee Episode Days Among CART Nodes

Bomes labeled with 96 episode days, total days, and episode days, widih scaled to total days
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Distribution of Minneapolis Episode Days Among CART Nodes

Boxes labaled with 9% apisode days, total days, and spiscds days; widh scaled to total days
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Distribution of StLouis Episode Days Among CART Nodes

Boxes labaded with 56 gpiscde days, total days, and gpiscde days, width scaled to total days
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Timeline of Chicago Episodes by Node
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PM2.5 Concentration, ug/m3

PM2.5 Concentration, ug/m3

Timeline of Cleveland Episodes by Node
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PM2.5 Concentration, ug/m3

PM2.5 Concentration, ug/m3

Timeline of Indianapcolis Episodes by Node
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G.Synoptic Meteorology

September 2i 6, 2004

In ealy September 2004, a combination of meteorological factors resulted in a late summer
Midwestern fine particle episode that caused elevated fine particle levels from states along the
Mississippi River to Ohio. On September 1, a strong Canadian surfaceréggure (1029 mb)
system moved southeastward from Ontario toward New England nudging tropical storm Gaston
into the North Atlantic. Surface temperatures were in the mid 70s to low 80s °F throughout the
Midwest and winds were light and variable. A surfaiggh over the Oklahoma panhandle
associated with a weak ridge situated over the Plain states induced warm air advection from the
Southwest leading to temperatures exceeding 90 °F by the end of thdagdpisode. A

surface low over southern Alberta bad a stationary front extending from the center of the low

to central Wisconsin. During the next two days, the Canadian surface high continued sliding to
the southeast. Winds remained light and variable. By Friday, September 3, the surface high was
situatd just off the New England coast and the surface low was located near the Manitoba
Ontario borderKigure 3. The 500 mb ridge remained over the central Canadian provinces and
continued tilting westward, as indicated by the black line on the 500mb n@ap @Eegure J. In
addition, Frances, a category 3 hurricane with winds of ~ 125 mph, pushed westward into the
Bahamas.

Flgure 1- September 3 2004| Surface and SOOmNVeather Map

Surface Weather Map 0 AM EST.

NOAA Da|ly Weather Map http://www.hpc.ncep. noaa gov/dallywxmap/ ~

Thispl aced the Midwest solidly in the surface |
surface conditions, enhanced by the presence of Hurricane Frances, led to increasing fine particle
concentrations throughout the Midwest. Values natéhble 1show caledarday fine particle
concentrations ranging from the m2@s pg/mi to nearly 50 pg/min the Midwest. Hurricane

Frances acted as a blocking mechanism and inhibited the forward progression of weather

systems over North America. Surface high temperatuneained in the low to mi@0s °F in the

Midwest for the remainder of the episode and very little precipitation fell. During the same

period, 850 mb temperatures averaged betweer68PF and winds were light and variable at

that level.
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Table 1
Septanber 27 6, 2004Daily Fine Particle Concentrations
at Select Monitoring Sites

o . Sept. 2 | Sept. 3 | Sept. 4 | Sept.5 | Sept6.
Monitoring Site | (ug/m?) | (ugim®) | (ugint) | (ug/m?) | (ugin)
Minneapolis, MN - 23.2 - - 3.2
Des Moines, IA 17.0 25.5 24.0 14.1 2.3
Green Bay, WI - 32.8 - - 16.0
Milwaukee, WI - 40.5 32.9 39.1 41.7
Chicago, IL - 31.2 38.8 41.5 19.5
Granite City IL - 45.0 32.2 - 16.4
Indianapolis, IN 24.5 28.7 43.3 39.9 25.4
Louisville, KY 28.3 26.9 30.9 28.2 18.3
Detroit, Ml 11.9 32.2 36.9 35.1 23.3
Cleveland, OH 18.5 34.4 38.6 37.6 16.8
Cincinnati, OH 29.1 28.5 33.3 40.8 21.7
Note: For a list of monitoring sites used in this study,Ts#e YY the Addendum at the end ¢
this report.

On September 4, the surface high was located over southerna@tithe ridge, having moved
eastward, was firmly centered over the Giedtes Figure 3. The surface low retrograded
northwestward into northern Manitoba province. The associated stationary front sagged along the
US-Canadian border just north of the Greakes. Hurricane Frances, now a category 2

hurricane, was located over Grand Bahama Island off the Florida coast. It made landfall during
the late night hours of September 4. The presence of Frances prevented the surface high from
proceeding further eagard. The high over Ohio slowly advediwarm, moist subtropical air

into the Midwest. Dew points climbed into the ri@dupper 60s °F throughout the region. On

this date, several Midwestern FRM monitoring sites measured fine particle concentrations in the
USG rangeTable 1 and Figure)3Concentrations ranged from 24.0 pdimDes Moines, IA to

as high as 43.3 pgfhin Indianapolis, IN. Ozone concentrations remained irgthaeland

moderateAQI categories throughout the Midwest on September 3 grtydre 4) (Ozone

formation over Lake Michigan requires stronger southerly winds that transport morning
precursor emission over the lake as well as other conditions such as plentiful sunlight, among
others. As noted above, winds were lightl variable duringhese days and scattered storms
prevented the ozone concentrations from incregsing.
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Figure 2
September 4, 2004 Surface Weather Map
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NOAA Daily Weather Map http://www.hpc.ncep.noaa.gov/dailywxmap/

Figure 3
AIRNow PM2.5 Mapsi September 3 & 4 2004
o]

Note, at this time, the USG concentration for PM2.5 was 40.53ayichthe USG $iour ozone concentration was 85 ppb.

Figure 4
AIRNow Ozone Mapsi September 3 & 4 2004

September 3, 2004 September 4, 2004
Note, at this time, the USG concentration for PM2.5 was 40.53ayiththe ($G 8hour ozone concentration was 85 ppb.
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Further intensification ofe fine particle episode occurred on Septembé&idufe 5. Once

again monitors throughout the region measured elevated concentrations as warm, humid
conditions prevailedTiable ). For most sites, September 5 was the day with the peak calendar
concentrations during this episode. Again, ozone concentrations were relatively low throughout
the Midwest. The synoptic surface high pressure system gave way to the surface low. With the
northwestward progression of Hurricane Frances across the Florida peninsula, the surface high
rapidly shifted northeastward to eastern Quebec whilsuHaceow in Canadgrogressed to

the southern end of Hudson Bay.

Figure 5
AIRNow PM2.5 Mapsi September5 & 6, 2004

September 5, 2004 September 6, 2004
Note, at this time, the USG concentration for PM2.5 was 40.53ayiththe USG $our ozone concentration was 85 ppb.

On September 6, the surface low retrograded southwestward into western Ontario, however the
associated cold front proggsed eastward into Wisconsin and lllinois bringing heavy rains to the
Plain states, Minnesota and lowadure §. The 500 mb ridge, followed by a trough over the
central U.S, shifted eastward over New England and theAdahtic states. In the Midwest,
maximum surface temperatures reached thettemid 80s °F and low temperatures remained in
the mid60s °F throughout the region. Hurricane Frances crossed the Florida peninsula and
entered the northeastern Gulf of Mexico as a tropical storm. That evenainges made a final
landfall in the Florida panhandle. The storm continued moving northwestward until the morning
of September 7, where the cold front nudged the weakémipigal system northeastward. The

cold front not only helped shift tropical depses Frances eastward but it ushered in another
Canadian high pressure system bringing cleaner air to the Midvigstd 6.
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Figure 6
Surface Weather Maps
September 6, 2004 and September 7, 2004

NOAA Daily Weather Map http://www.hpc.ncep.noaa.gadilywxmap/

Sulfate and nitrate concentrations were measured in Indianapolis, IN during the epigocke (
7). Nitrate concentrations rarely exceeded 2 pigimmile sulfate concentrations averaged above
10 pg/nt and peaked at 24.2 pgiran Septerher 5.This indicates a sulfatgriven episode.

Figure 7
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