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Particulate Matter

« PMI = All particulate matter
s PMI0 = All particulate
[ess| thani or equal te) 10: microns

N diameter




Particulate Matter

LLarger: particles (= PM,;) deposit in
the upper respiratory; tract

Smaller; inhalableparticles (= PMy,)
pPeEnetrate deep into the Iungs

Bothi coarse particles and fine
particles can penetrate to lewer
regions of the lung

Deposited particles may
accumulate, react, be cleared or

absorbed




Public Health RiIsks from
PM5 = Are Significant

Rarticles are linked to:

Premature death from heart
and lungdisease

Aggravation effheart and lung
AISEasesS

INnCreases In:

» Hospital admissions

s Doctor and ER ViSits

x Medication use

x SChool and Work aldSEnces
And poessibly te

s LUng cancer deaths

s Infant mortality

= Developmental preblems, such
as lew birth weight in children



\What 1s a Nonattainment
Area?

The Clean Air Act defines a nenattainment area
as the area that IS vielating the national
ambient air guality: standard OR a nearhy area
that IS contributing te a violatien of the
standaras.

The PMs - standards are hased on averaging air
guality measurements both annually: and on a

24 HoUr DasIs.

The annual standand for PM; = IS met Whenever
the 3 year average of the annual' mean PM; -
concentrations for designated monitering sites
IN an area is less than or equal tor 12.0 pg/m=.

The 24 heur standard for PM; - IS met
Whenever the 3 year average of the annual
O8th percentile of values at designated
monitering sites'in an area Is less than or equal
to 35 g/mz.



1997 Annual PM2.5 NAA/MA Areas

Chicago
Maintenance

[

[
= Areas that exceeded the 1997
National Ambient Air Quality
Standard (NAAQS) for Annual
PM2.5 (15 ug/m3)




ERPA’Ss PM2.5 Standards: Old and New.

Primany. 2006 Standards 2012 Standarads
Annual™ F24-hour Annual 24-hour,
(retai ned) (Strengthened)
PM5 = 15 pg/me | 35 g/me | 12 pe/me | 35 ug/mes
(Fine Annual 24- hour: Annual 24-hour
J arithmetic mean, | average, 98t arthmetic average, 981"
Particles) | averagedovera | percentile, mean, percentile;
years averaged over 3 | averaged over: | averaged oyver 3
\years 3lyears years
Secondany. | 1S pg/m=" I 35Hug/me | 15 pg/me | 85 [g/ms?
B\ Annual anthmec s HA Hoyr: Annual 24- hour
2:5 fnean, averagee average, 981" arithmetic average, 981"
- QVer 3 years / ]
(F|ne percentile; mean, percentile;
- averaged over 3 | averaged over: | averaged over 3
PartICIeS) years 3 years years




Designation Requirements

Section 107(d)(1) of the CAA goeverns the Process
for area designations

— Applicable when NAAQS IS/ premulgatea; or
revisead

— Addresses designations off nenattainment or
attainment/unclassiiiakle

— Provides states aneppoertunity, tor make
recommendations' for NAA te: USEPA within
1 year off promulgation

I|_etter previded by the Goveror of the
State to, USEPA

— Sets the Timeline for meeting the NAAQS

— Reguires areas to e designated
nonattainment If they do not meet the
standara or contribute to ambient air quality
N a nearby area that dees not meet the
standard — Not eptional



Expected Timeline for 2012
Revised Primary Annual PM; ¢
NAVA @IS

Promulgated — Revised December 14, 2012

Primary Annual PM2.5 (78 FR 3086, January
15, 2013)

NAAQS

State Designation
Recommendation to December 13, 2013
USEPA due

120 Days prior to
final — No later than
August 14, 2014

USEPA notifies the
State of Modifications

USEPA Final
Designations

SIP Due August 2016

December 2021
(mod) 2025 (serious)

December 12, 2014

Attainment Date




Boundary Designations Guidance

USEPA Issued guidance for states to
consider on April 16, 2013

Areas With monitored vielations must be
classified as “nonatiainment:

Noenattainment areas should contain the
area vielating (the area areund: the monitor)
and any adjacent counties that have the
potential to contribute to the vielation

NOrPresumptive beundary — “Reasenakhle
Starting Point* (CBSA)

Evaltiated and determined on a Case by
Case Basis: (Study: Areas)

5 Factoers te) consider: air guality data;
emissions data & emissiens related data;
meteoroelogy; geography/tepoegraphy; and
jurisdictional beundaries

Allfoether areas will' lbe classified as
fattainment/unc/assifiable



5 Designation Factors
(Weight off Evidence Approach)

Emissions
&
Emissions
Related Data

Meteorology

Non-
Attainment
Boundaries

Geography / Jurisdictional
Topography Boundaries
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PM2.5 Trends by Monitor

PM,; Concentration (ug/m3)

20.0

18.0

[ury
o
o

14.0

12.0

10.0

8.0

6.0

Chicago Area Annual PM, ;
Design Value Trends (1999-2012)

e (_hi-Wash

== Chi-Mayfair

\ Chicago-ComEd |

e CiCETO
Naperville

Elgin —

—CQW

e | 0liet

Braidwood

2012 NAAQS \/
S —

1999-2001 2000-2002 2001-2003 2002-2004 2003-2005 2004-2006 2003-2007 2006-2008 2007-2009 2008-2010 2009-2011 2010-2012

Design Value Periods




Fine Particle Concentrations are Affected by
Nearby Sources and Transported Emissions

Wind Direction
—_—

’ T, : - I - s &l
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o —, [ i

e

Town Small City Large City Facility Large City Town
w/ Facility
— 200-300 miles —

Analytical Challenge in the Designations
Process:

- Identifying the nearby areas and sources that
contribute to PM2.5 violations



Regional 2010-2012 Annual
PM2.5 Design Values
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What Is the composition of PM2.5
and where does It come from?

Major Cempenents

Ammonium
Sulfate

Ammonium
Nitrate

Organic

Carbonaceous
Mass

Elemental
Carbon

Crustal Material

Note: Ammonia from sources
operations contributes
that exist in the atmosphere as ammonium sulfate and
ammonium nitrate,

Automobiles, Power Generation, and Othar
Sources Contribute to Fine Particle Levels

Cars, trucks, heawvy equiprment,
wild fires, waste burning,
and bmgenlcs ST T

Direct PM , ya N
VOC { s Suspended soil

p— and metallurgical
operations

Sulfates .-"'
Cars, trucks, and \ SO2
power genaration ,,.r""" Power

NOX - generation
~ +NH3

Nitrates

such as fertilizer and animal feed
to the formation of sulfates and nitrates

From: The Particle Pollution Report:
Current Understanding of Air Quality and Emissions
through 2003

The chemistry is complicated and particle
formation is dependent on other pollutants and
atmospheric conditions



Urban Increment Analysis
Chicago Study Area — ComEd Monitor

Chicago PM2.5 Total Mass
Annual (2010-2011)

Sulfates
29%

Chicago PM2.5 Urban Increment
Mass Annual (2010-2011)

Goal Is to
estimate the
local
contribution to
Urban PM2.5

Total Mass =
(Regional +
Urlban)

Uses PM2.5
Compesitienal
data

PM2.5
Contributed by.
dominant
nearhy area
emissions

= Urban PM2.5
— Regional
PM2.5
Background
Concentrations



Where are Emission
Sources located?

el

He.wr Duty Dles-el Englnes
Cars andTrucks

,a -1'.1
Wood-Burning Stoves

Matural Sources i % 1
Ha i

Particle pollution is
a complex mixture
derived from
many sources




Emissions

What are the emissions off Direct PM2.5
and' Precursors from nearby contributing
counties?

= Precursor emissions include: NOx, SO2, VOC
and NH3 (2011 NEI' Emissions)

x PM2.5 InrAmbient AR Is a Complex Mixture

O
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Cook
Will
DuPage
Lake
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McHenry
DeKalb

Grundy
Kendall

Chicago Study Area

2011 PM2.5 Emissions (TPY) by County for the

M Point

M Area

Onroad

m Offroad

—-—|_ . | | = _-_'—__ _
- D e
SR DA
§ N X \23/
Q @0

Point
1,743.89
1,735.00

35.02

440.83

51.65
16.77
15.18
205.64
68.01

Area
11,769.13
2,228.48
1,685.79
1,409.71
1,746.12
1,406.65
1,470.27
902.07
841.90

Onroad
1,934.06
342.26
481.20
293.47
194.79
103.58
48.23
47.23
35.12

Offroad Total TPY

1,849.22
404.71
469.12
447.67
330.27
200.78
108.20

68.51
99.79

17,296.29
4,710.46
2,671.13
2,591.68
2,322.83
1,727.77
1,641.88
1,223.46

1,044.81
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Major Direct PM2.5S Point Sources
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2011 NO, Emissions (TPY) by County for the

60,000 +—
Chicago Study Area

50,000
40,000 -+

Point

Area
30,000 B Onroad

Offroad
20,000 -

10,000

County Point
Cook 8,460.56
Will 12,064.39
DuPage 740.46
Lake 3,279.10

Kane 564.01
McHenry 288.67

Grundy 1,123.66
DeKalb 140.69
Kendall 695.29

Area Onroad Offroad Total TPY
17,488.93 55,555.13 26,986.59 108,491.22
1,625.83 9,936.91 5,447.06 29,074.20
3,832.41 13,867.30 5,914.23 24,354.39
2,706.23 8,610.92 6,137.99 20,734.24

1,725.76 5,790.27 4,327.60 12,407.63
1,033.07 3,161.54 2,465.88 6,949.17

135.70 1,369.44 1,280.58 3,909.37
259.09 1,490.64 1,675.60 3,566.02
319.95 1,078.86 1,064.27 3,158.37
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Major NOx P(])int Sources

\

WINNEBAGO Waukegan Electric

I o
BOONE o
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35,000.00 —

| 2011 SO, Emissions (TPY) by County for the

30,000.00 Chicago Study Area
25,000.00 |
W Point
20,000.00 + W Area
Onroad
15/000:00 S5 m Offroad
10,000.00 = I
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County Point Area Onroad Offroad Total TPY
Will 34,355.57 144.75 55.32 24.73 34,580.37

Cook 13,755.87 1,971.47 317.21 463.15 16,507.69
Lake 10,399.29 233.12 53.71 42.46 10,728.58
DuPage 106.95 342.46 80.44 22.10 551.96
Kane 69.09 158.63 35.11 15.04 277.86
Grundy 106.14 12.78 7.03 22.36 148.31
DeKalb 90.25 30.01 8.87 10.23 139.36
McHenry 5.86 SiwsS 20.63 6.04 124.10

Kendall 12.82 27.97 1.47 3.61 51.87
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Major SO2 Point Sources

|

O
WINNEBAGO Waukegan Electric
BOONE ©
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OGLE J J COOK
KANE
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DUPAGE
Koppers Inc
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o
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45,000
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35,000 +—

30,000 +

Chicago Study Area

——2011 VOC€ Emissions (TPY) by County for the

25,000

20,000

15,000

10,000

]
\

5,000

County
Cook

DuPage
Lake
Will
Kane
McHenry
Kendall
DeKalb

Grundy

® Point

M Area

Onroad

| Offroad

Point
6,870.21

1,115.51
445.49
2,510.15
834.68
336.06
302.04
188.86

626.53

Area
43,433.11

8,749.86
6,532.99
5,945.78
4,559.20
2,845.07
1,122.74
1,393.00

715.83

Onroad

16,946.52
4,300.47
2,886.29
3,026.23
1,935.77
1,150.48
407.79
503.26

893192

Offroad

18,110.61
4,125.90
8,360.71
2,326.88
2,082.71
1,343.94
1,230.12
794.68

389.48

Total TPY

85,360.44
18,291.74
18,225.48
13,809.04
9,412.35
5,675.54
3,062.68
2,879.80

2,125.75
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Major VOC Point Sources
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2500 2011 NH; Emissions (TPY) by County for the
Chicago Study Area

2,000 — —

W Point

M Area
Onroad
1500 | m Offroad :
Animal
1,000 '
500 - i . il

T L e R — _

Cook DeKaIb W McHenry Kane DuPage Kendall  Grundy

Area Onroad Offroad Animal Total TPY

2,193.46 1,105.33 27.40 28.02 3,445.30
948.79 31.39 1.42 1,838.13 2,821.29
817.69 192.34 6.02 208.02 1,692.42
566.33 73.77 2.92 469.13 1,115.43
592.26 123.95 4.87 253.86 985.24
431.31 281.09 7.19 17.35 745.40
428.90 26.96 1.33 253.14 740.79

568.39 24.12 0.95 72.59 682.62

337.22 190.02 7.88 68.74 613.89
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Maj01|' NH3 Point Sources
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Q Emission Related Data

What type of Area IS It?
s Large Metrepolitan Area

= HOW many. counties make up the
Study Area?

Metropolitan Statistical Area (MSA)
Core Based Statistical Area (CBSA)

s How do the counties in the study area
compare: in terms of emissions related
data

Populatien Density and Degree of
Urbanization

Traffic and Commuting Patterns
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Population Statistics 2010/2012

Population
Density (Persons
per sg. mile)

2010 Land Area
Population  (Sg. Miles)

Percent of Cumulative

Liolmigy CBSA Percent

Lake 496,005 5.2% 89.9%

Wi Kenosha 166,426 1.8% 94.9%
IN Porter 164,343 418 393 1.7% 96.6%

99.8%
100.0%

2012 Population

McHenry 308,145 : 96.8%
Kendall 118,105 : 98.2%
DeKalb 104,704 : 99.4%

Grundy 50,281 : 100.0%
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Population Projections
Total Population by County
Change from 2000 - 2030

COOK

KAMNKAKEE

\ MACC PN
Je
/r\ JERSEY
M ADT SO
CLINTOMN
Legend ST. CLAIR _,r‘*"""&
Projected Change in Population MONROE

Net Population Change
. |Loss> 10,000

. 11-10,000

. 110.000 - 50,000
I 50,000 - 200,000
B > 200,000

[ ] Annual PM2.5 NAA

RAMDOLPH




lllinois Travel Statistics 2012
Chicago Study Area

Chicago
Study Area

Cook

DuPage

Lake

Will

Kane

MicHenry

Dekalb

Kendall

OSWege

Grundy.

Aux Sable Tiownship
Goose LLake Township

Annual\enicle
Miles Tiraveled
(AWVANED

31,469,507,574
8,424,261,955
5,836,451,375
9,935,302,694
3,768,290,193
2,341,490,195
888,587,200
777,264,522
279,815,228
710,224,716
152,698,314
24,857,865



Percent by County - Annual VMT In the

Chicago Study Area

4% 2% 1% 1% " Cook

B DuPage
= Will

M Lake

M Kane
10% ® McHenry

m DeKalb

m Kendall (all twps)

Grundy (all twps)

Chicago NAA Totals (AVMT in Billions)

—+—-Chicago NAA Totals

A

2008 2009 2010 2011 2012




Residence County to Workplace Statistics
Chicago Study Area

Cook
Dekalb
DuPage

Grundy all Twps
Kane
Kendall all Twps
Lake
McHenry
Will

Total 2006-2010 Commuting Patterns within
Chicago Study Area
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Chicago Study Area High Days

Pollution Rose for Washington H.S.
2010 - 2012
Days > 15 ug/m3

Calms:049%

Typical Wind Patterns

= Percentage of time the wind blew from each
direction on days when PM2.5 concentrations were
> 15 ug/m3



HYSPLIT Trajectory Paths

Backward trajectories ending at 2200 UTC 01 Feb 10
EDAS Meteorological Data
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Job ID: 17413 Job Start: Wed Oct 2 21:03:12 UTC 2013
Source 1 lat.: 41.687000 lon.: -87.539000  height: 100 m AGL

Trajectory Direction: Backward Duration: 24 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 1 Feb 2010 - EDAS40




Backward trajectories ending at 2200 UTC 17 Nov 12
EDAS Meteorological Data
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Job 1D: 17436 Job Start: Wed Oct 2 21:06:18 UTC 2013
Source 1 lat.: 41.687000 lon.: -87.539000 height: 100 m AGL

Trajectory Direction: Backward  Duration: 24 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 16 Nov 2012 - EDAS40




Chicago-Washington High School
2010-2012 HYSPLIT Trajectory End Points

Highest 10 Days versus Lowest 10 Days
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Jurisdictional Boundaries
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Proposed PM2.5
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IEPA Recommendation

n For Chicago; mols intends te propese
the fellewing counties/townships for,
the Annual' PM2:5:NAA:

COOK DUuPage
Kane |lake
Wil MCHERLY.

Kenadall' (OswWego)
Grlnady: CAux: Sable & GOoSE Llake)

. Eon Metre-East, IlineIs intends to
pPropoese the same NAATAnnuallPM2.5
peUNdaRy:

Madison
Moenree Randolph (Baldwin twjp)

St. Clair;

x Alll@ther Counties:
Attainment/ZUnclassifiable
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