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1.0 

Overview
1.1

Introduction

Ozone is 1 of 6 criteria air pollutants that scientists have identified as being particularly harmful to humans and the environment.  National Ambient Air Quality Standards (NAAQS) have been developed for these 6 pollutants and are used as measurements of air quality.  Ozone is a gas that is not emitted directly into the air, but is created by a chemical reaction between oxides of nitrogen (NOx) and volatile organic compounds (VOCs) in the presence of sunlight and heat.  As a result, ozone is a summertime air pollutant.  Therefore, the United States Environmental Protection Agency (US EPA) mandates seasonal monitoring of ambient ozone concentrations across the country.  
1.2

National Ambient Air Quality Standards (NAAQS)

In 1997, US EPA revised the air quality standard for ozone, replacing the 1979 1-hour standard with an 8-hour ozone standard set at 0.08 parts per million (ppm).  An exceedance of the 8-hour ozone NAAQS occurs when a monitor measures ozone at 0.085 ppm or above (per the rounding convention).  A violation of the NAAQS occurs when the average of the annual fourth highest daily maximum 8-hour ozone values over 3 consecutive years is equal to or greater than 0.085 ppm.  This 3-year average is termed the design value for the monitor.  The design value for a Nonattainment Area is the highest monitor’s design value in the area.  
US EPA designated areas under the 8-hour ozone standard as attainment, nonattainment or unclassifiable, on April 15, 2004.  The Chicago-Gary-Lake County, IL-IN Area was designated as a “Moderate” nonattainment under Subpart 2 of Section 107 of the Clean Air Act (CAA).  Designations were made based upon monitored air quality data measured during the 2001, 2002, and 2003 ozone seasons.  Table 1.1 shows the 2001-2003 ozone monitoring data for the Chicago area.  The area’s controlling design value was monitored at a Lake County, Indiana ambient air quality monitor at 0.090 ppm.  
These designations became effective on June 15, 2004.  In Indiana, there were several areas designated as nonattainment (Figure 1.1).  As of September 2008, only 2 ozone Nonattainment Areas remained within Indiana (Figure 1.2).  Every ozone Nonattainment Area within Indiana that contains a monitor has measured attainment of the 8-hour ozone standard, has been redesignated to attainment, or redesignation has been requested and is pending approval by US EPA.  
This submittal covers Lake and Porter counties, IN, which were designated nonattainment as part of the Chicago-Gary-Lake County, IL-IN “Moderate” Ozone Nonattainment Area, under Subpart 2 of Section 107 of the CAA.

The Clean Air Act Amendments of 1990 (1990 CAA) required areas designated nonattainment for the ozone NAAQS to develop State Implementation Plans (SIPs) to expeditiously attain and maintain the standard.  Section 172 of the 1990 CAA stipulates 
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Table 1.1 Chicago 2001-2003 Air Quality Data Used for Designation

	Site ID
	County
	Year
	1st
8-HR
	2nd
8-HR
	3rd
8-HR
	4th
8-HR
	2001-2003 Average

	180890022
	Lake, IN 
	2001
	0.094
	0.087
	0.085
	0.083
	0.084

	
	
	2002
	0.111
	0.099
	0.096
	0.094
	

	
	
	2003
	0.081
	0.080
	0.077
	0.076
	

	180892008
	Lake, IN 
	2001
	0.097
	0.094
	0.090
	0.091
	0.090

	
	
	2002
	0.104
	0.103
	0.101
	0.101
	

	
	
	2003
	0.088
	0.088
	0.084
	0.081
	

	181270020
	Porter, IN
	2001
	0.093
	0.090
	0.084
	0.082
	0.086

	
	
	2002
	0.113
	0.104
	0.098
	0.097
	

	
	
	2003
	0.081
	0.081
	0.081
	0.079
	

	181270024
	Porter, IN
	2001
	0.095
	0.093
	0.085
	0.085
	0.087

	
	
	2002
	0.119
	0.105
	0.101
	0.101
	

	
	
	2003
	0.086
	0.084
	0.080
	0.077
	

	181270026
	Porter, IN
	2001
	0.079
	0.078
	0.078
	0.077
	0.086

	
	
	2002
	0.110
	0.105
	0.101
	0.100
	

	
	
	2003
	0.090
	0.090
	0.082
	0.082
	

	170310001
	Cook, IL
	2001
	0.081
	0.079
	0.078
	0.077
	0.082

	
	
	2002
	0.097
	0.096
	0.094
	0.094
	

	
	
	2003
	0.090
	0.080
	0.078
	0.077
	

	170310032
	Cook, IL
	2001
	0.098
	0.091
	0.089
	0.087
	0.087

	
	
	2002
	0.106
	0.103
	0.100
	0.096
	

	
	
	2003
	0.087
	0.086
	0.080
	0.080
	

	170310042
	Cook, IL
	2001
	0.090
	0.087
	0.085
	0.085
	0.088

	
	
	2002
	0.116
	0.113
	0.109
	0.103
	

	
	
	2003
	0.091
	0.081
	0.079
	0.078
	

	170310050
	Cook, IL
	2001
	0.074
	0.074
	0.072
	0.071
	0.074

	
	
	2002
	0.091
	0.090
	0.088
	0.084
	

	
	
	2003
	0.073
	0.073
	0.072
	0.069
	

	170310064
	Cook, IL
	2001
	0.079
	0.078
	0.076
	0.076
	0.076

	
	
	2002
	0.093
	0.090
	0.087
	0.085
	

	
	
	2003
	0.072
	0.069
	0.069
	0.067
	

	170310072
	Cook, IL
	2001
	0.086
	0.085
	0.082
	0.081
	0.080

	
	
	2002
	0.112
	0.098
	0.097
	0.085
	

	
	
	2003
	0.086
	0.078
	0.075
	0.075
	

	170311003
	Cook, IL
	2001
	0.084
	0.084
	0.083
	0.078
	0.082

	
	
	2002
	0.097
	0.094
	0.093
	0.092
	

	
	
	2003
	0.084
	0.078
	0.077
	0.077
	

	170311601
	Cook, IL
	2001
	0.077
	0.071
	0.070
	0.068
	0.074

	
	
	2002
	0.096
	0.091
	0.087
	0.081
	

	
	
	2003
	0.099
	0.080
	0.076
	0.075
	

	170314002
	Cook, IL
	2001
	0.074
	0.070
	0.069
	0.067
	0.073

	
	
	2002
	0.087
	0.086
	0.086
	0.084
	

	
	
	2003
	0.075
	0.072
	0.071
	0.070
	


Table 1.1 Chicago 2001-2003 Air Quality Data Used for Designation (cont.)

	Site ID
	County
	Year
	1st
8-HR
	2nd
8-HR
	3rd
8-HR
	4th
8-HR
	2001-2003 Average

	170314201
	Cook, IL
	2001
	0.090
	0.087
	0.083
	0.082
	0.085

	
	
	2002
	0.096
	0.090
	0.088
	0.087
	

	
	
	2003
	0.084
	0.083
	0.081
	0.088
	

	170317002
	Cook, IL
	2001
	0.103
	0.090
	0.086
	0.086
	0.086

	
	
	2002
	0.105
	0.095
	0.092
	0.091
	

	
	
	2003
	0.091
	0.089
	0.082
	0.082
	

	170436001
	DuPage, IL 
	2001
	0.078
	0.071
	0.071
	0.071
	0.073

	
	
	2002
	0.091
	0.087
	0.086
	0.084
	

	
	
	2003
	0.083
	0.069
	0.067
	0.066
	

	170890005
	Kane, IL 
	2001
	0.086
	0.082
	0.081
	0.080
	0.079

	
	
	2002
	0.090
	0.087
	0.086
	0.082
	

	
	
	2003
	0.078
	0.077
	0.077
	0.076
	

	170971002
	Lake, IL 
	2001
	0.095
	0.091
	0.084
	0.082
	0.082

	
	
	2002
	0.106
	0.105
	0.100
	0.090
	

	
	
	2003
	0.081
	0.081
	0.076
	0.074
	

	170971007
	Lake, IL 
	2001
	0.088
	0.087
	0.084
	0.083
	0.087

	
	
	2002
	0.116
	0.113
	0.112
	0.100
	

	
	
	2003
	0.084
	0.082
	0.079
	0.078
	

	171110001
	McHenry, IL 
	2001
	0.089
	0.088
	0.086
	0.084
	0.084

	
	
	2002
	0.093
	0.091
	0.091
	0.090
	

	
	
	2003
	0.084
	0.080
	0.080
	0.079
	

	171971008
	Will, IL 
	2001
	0.086
	0.078
	0.078
	0.076
	0.079

	
	
	2002
	0.094
	0.088
	0.087
	0.086
	

	
	
	2003
	0.093
	0.080
	0.079
	0.077
	

	171971011
	Will, IL 
	2001
	0.085
	0.080
	0.080
	0.078
	0.079

	
	
	2002
	0.095
	0.088
	0.087
	0.087
	

	
	
	2003
	0.085
	0.079
	0.075
	0.073
	


the requirements nonattainment areas must meet, including the development of a plan to reduce VOC and NOx emissions and a demonstration that the area will meet the ambient air quality standard by June 15, 2009.
In accordance with US EPA guidance, this document demonstrates that, with the combination of current clean air measures and the implementation of local and federally-required control measures, air quality in the Chicago-Gary-Lake County Nonattainment Area has met and will continue to meet the ozone standard through the attainment date and beyond.  This document contains the 8-hour ozone standard attainment demonstration for the Indiana portion of the nonattainment area.  
1.3

Control Strategy

Several control measures already in place or being implemented over the next few years will reduce stationary point, on-road mobile, and non-road mobile source emissions.  The expected Federal and State control measures were modeled for the attainment year of 2009.

The Federal control measures that were modeled included the Tier II vehicle standards; the Heavy-Duty Gasoline and Diesel Highway Vehicle Standards; Low Sulfur Gasoline and Diesel Fuels; Large Non-Road Diesel Engine Standards and the Non-Road Spark-Ignition Engine and Recreational Engine Standard.

The State control measures that were modeled include the NOx SIP Call and the Clean Air Interstate Rule (CAIR).  CAIR was vacated by the US Court of Appeals for the District of Columbia Circuit (DC Circuit Court) on July 11, 2008.  US EPA filed a petition to the DC Circuit Court on September 24, 2008 for a rehearing on the vacatur of CAIR.  On December 23, 2008, CAIR was remanded without vacatur by the D.C. Circuit Court.  CAIR was intended primarily as a PM2.5 control strategy and had minimal modeled impacts on ozone concentrations.  However, CAIR was modeled with and without its associated emissions reductions to determine 8-hour ozone future year design values.  The latest modeled results presented in this document do not include CAIR as a state control strategy.  The control measures included in the modeling are described in greater detail in Section 4.0.

1.4

Attainment Test

Because this is a multi-state nonattainment area, the CAA requires the attainment demonstration for ozone to be based on photochemical grid modeling.  A computer model is used to predict maximum ozone concentrations in every grid cell (or point of analysis) within the nonattainment area.  
The attainment test is not based on absolute modeling results, but rather relative responses achieved by comparing the modeled base year to the modeled control strategy.  A Relative Response Factor (RRF) is generated for each monitoring location.  The RRF is further explained in Section 5.1.10.  The benchmark for attainment is that the predicted maximum ozone concentration in every grid cell is below the 8-hour ozone standard.  
In this attainment demonstration, the air quality modeling is used in a relative sense by determining the relative response in ozone that will occur between the baseline year (2005) and the attainment modeling year (2009).  Table 1.2 lists the attainment test results for Indiana’s portion of the Chicago-Gary-Lake County, IL-IN Ozone Nonattainment Area.  The first 3 columns are the monitor identification number, the monitor site, and the county in which the monitor is located.  The next 3 columns are the modeling base year design value, the RRF, and the future design value.  As shown in Table 1.2, the modeled results for 2009 show that all ozone monitors in Lake and Porter counties will meet the 8-hour ozone standard.  
 Table 1.2
Attainment Test Results for Lake and Porter counties 

in the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area 

	Monitor ID
	Monitor Site
	County
	Design Value

2003-2007

(ppm)
	Future Year 
RRF
	Basecase

2009

(ppm)

	180890022
	Gary
	Lake
	0.0777
	0.970
	0.075

	180890030
	Whiting 
	Lake
	0.0810
	0.971
	0.077

	180892008
	Hammond
	Lake
	0.0793
	0.971
	0.075

	181270024
	Ogden Dunes
	Porter
	0.0783
	0.966
	0.075

	181270026
	Valparaiso
	Porter
	0.0753
	0.963
	0.072


A weight of evidence demonstration relies on the use of supplemental information to support the modeling analysis, demonstrating that the nonattainment area will comply with the ozone standard by the prescribed attainment date.  This demonstration includes an analysis of air quality trends, emission trends, current air quality data, a summary of emissions reductions still to occur in 2008 and 2009, and additional measures that were not included in the air quality modeling.  
IDEM believes that the modeled attainment demonstration in conjunction with the weight of evidence analyses and an identified set of control measures provides the necessary evidence that the Chicago-Gary-Lake County IL-IN Ozone Nonattainment Area will attain the ozone standard by June 15, 2009.

The structure and content of this document addresses each of the elements required by the CAA.

Compliance with these elements provides the technical analysis necessary to support a demonstration of the following:

· The Chicago-Gary-Lake County, IL-IN “Moderate” Ozone Nonattainment Area will attain the 8-hour standard by the attainment date; 

· The air quality in the area is improving;

· Emissions reductions from national and regional control measures included in the attainment plan are bringing the area into attainment as expeditiously as possible; 

· Regional modeling performed by the Lake Michigan Air Directors’ Consortium (MRPO) and US EPA lead to the same conclusion, that with regional NOx reductions the area will be able to comply with the ozone standard without additional control measures; and

· The implementation of control measures not included in the modeling analysis will provide further assurance that the standard is attained and maintained.  
2.0 

Background
2.1

Geographical Description
Lake and Porter counties are located in Northwest Indiana and contain such cities as Gary, Hammond, East Chicago, Portage, and Valparaiso.  Lake and Porter counties are bordered by Lake Michigan to the north, Indiana counties of Newton and Jasper to the south, and LaPorte to the east.  The Illinois counties of Cook, Kankakee, and Will border Lake County to the west.  This area is depicted in Figure 2.1.

US EPA designated areas under the 8-hour ozone standard as attainment, nonattainment or unclassifiable, on April 15, 2004.  The Chicago-Gary-Lake County, IL-IN Ozone Nonattainment Area was designated as “Moderate” nonattainment of the ozone standard pursuant to the CAA.  As a result, Section 172(c) of the CAA set forth requirements for Illinois and Indiana’s State Implementation Plan (SIP) submittals.

The agencies responsible for assuring the Nonattainment Area complies with the CAA requirements are:

· The Illinois Environmental Protection Agency (IEPA), which is responsible for Cook, DuPage, Grundy (partial), Kane, Kendall (partial), Lake, McHenry, and Will counties, Illinois; and

· The Indiana Department of Environmental Management (IDEM), which is responsible for Lake and Porter counties, Indiana.

These state agencies have worked cooperatively with US EPA Region V to address attainment planning issues.

Although the agencies have worked together on a comprehensive plan for the multi-state Nonattainment Areas, each State is required to make a separate submittal for its portion of the planning components to US EPA.  Attainment demonstrations are SIP submittals and US EPA action on them is taken separately.  
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3.0 

Clean Air Act Requirements
Section 172(c) of the CAA specifies the various planning requirements that apply to basic ozone Nonattainment Areas.  Sections 182(a) and 182(b) outline additional requirements that are applicable to “Moderate” Nonattainment Areas.  Also, because the Chicago-Gary-Lake County, IL-IN Ozone Nonattainment Area includes portions of 2 States, Section 182(j) of the CAA adds additional plan provisions.  The CAA specifies the following requirements:

· General requirements for Reasonably Available Control Measures (RACM)/Reasonably Available Control Technology (RACT);
· Reasonable Further Progress (RFP); 
· Emission inventories;
· Basic/enhanced vehicle monitoring (previously required under the 1-hour ozone standard)

· Stage 2 vapor recovery (previously required under the 1-hour ozone standard)

· Identification and quantification of emissions;
· Permit program for new and modified sources;
· Other measures;
· Compliance with section 110(a)(2);
· Equivalent techniques; 
· Contingency measures; 
· Demonstration of attainment based upon photochemical grid modeling or equivalent analytical method; and

· Mobile source emission budget.

These components were due June 15, 2007.  However, Indiana submitted a redesignation request in 2007 which was intended to fulfill the state’s obligations under the CAA.  The following section provides an overview of Indiana’s current progress in meeting the CAA requirements mentioned above.

3.1

General Requirements
3.1.1

Reasonably Available Control Measures (RACM)
The CAA requires a demonstration that the state has adopted all reasonable and available control measures to demonstrate attainment as expeditiously as practicable and that no additional measures that are reasonably available will advance the attainment date.  
Per Table 3.1, the Chicago-Gary-Lake County, IL-IN Ozone Nonattainment Area has already attained the 8-hour ozone standard. Therefore, no additional controls are necessary to attain the standard prior to June 15, 2009. Nonetheless, several control measures have been implemented in Lake and Porter counties as part of previous SIP submittals.  The following information outlines the measures implemented in association with previous SIP submittals that have resulted in permanent and enforceable emission reductions in Lake and Porter counties:

15% Rate of Progress (ROP) Plan

Indiana’s final 15% ROP plan was approved by US EPA on July 18, 1997.  The measures include a mix of point, area, and mobile source control measures:

1.  Enhanced Vehicle Inspection and Maintenance Program
Regulatory Basis: 326 IAC 13-1.1 

Implementation Status: Control remains in place.

2.  Stage II Vapor Recovery

Regulatory Basis: 326 IAC 8-11-2

Implementation Status: Control remains in place.

3.  Reformulated Gasoline Program
Regulatory Basis: CAA-Federal Control Program

Implementation Status: Control remains in place.

4.  National Volatile Organic Compound Emission Standards for Architectural Coatings Rule

Regulatory Basis: 40 CFR Part 59

Implementation Status: Control remains in place.

5.  Residential Opening Burning Ban
Regulatory Basis: 326 IAC 4-1

Implementation Status: Control remains in place.

6.  Non-CTG RACT

Regulatory Basis: 326 IAC 8


Implementation Status: Control remains in place.

1999 9 % Rate of Progress (ROP) Plan
Indiana’s final 1999 9% ROP plan was approved by US EPA on January 26, 2000.  The reductions included a variety of state and federal measures that affected various industrial and area sources, such as steel mills, small engines (e.g.  lawnmowers), gasoline reformulation, and personal solvent usage.  The measures included the following:

1.  The National Emission Standards for Benzene from Coke Oven By-Product Recovery Plants

Regulatory Basis: 40 CFR 61 Subpart L

Implementation Status: Control remains in place.

2.  National Emission Standards for Coke Oven Batteries,

Regulatory Basis: 40 CFR 63 Subpart L

Implementation Status: Control remains in place.

3.  Federal Phase I Reformulated Gasoline on Small Non-Road Engines

Regulatory Basis: CAA; Section 211 of the Clean Air Act

Implementation Status: Control remains in place.

4.  Federal Controls on Small Spark-Ignited Engines


Regulatory Basis: Court-ordered standards for small spark-ignited engines; 40 CFR Part 90 

Implementation Status: Control remains in place.

5.  Commercial/Consumer Solvent Reformulation Rule


Regulatory Basis: CAA; Federal Rule 60 FR 15264

Implementation Status: Control remains in place.

6.  Volatile Organic Liquid Storage RACT

Regulatory Basis: 326 IAC 8-9

Implementation Status: Control remains in place.

2002 9 % Rate of Progress (ROP) Plan
Indiana’s 2002 9 % ROP plan consists of several federal regulations and some measures specific to Indiana, including state rules and negotiated agreements.  The reductions included measures that control the VOC emissions from steel mill sinter plants, non-road mobile sources, and municipal solid waste landfills.  The measures included the following:

1.  Additional Reductions from Federal Controls on Small Spark-Ignited Engines


Regulatory Basis: Court-ordered standards for small spark-ignited engines; 40 CFR Part 90 

Implementation Status: Control remains in place.

2.  Sinter Plant Rule

Regulatory Basis: 326 IAC 8-13 

Implementation Status: Control remains in place.

3.  Municipal Solid Waste Landfill
Regulatory Basis: State rule based on the federal New Source Performance Standards for new and existing sources (326 IAC 8-8 and 326 IAC 8-8.1) 

Implementation Status: Control remains in place.

2005 9 % Rate of Progress (ROP) Plan
Since there were surplus emission reductions from previous plans, no emission reductions were necessary to meet the additional 9% reduction in VOC emissions for the 2005 ROP.  However, the 2005 plan includes a federal regulation that will further reduce the amount of VOCs emitted by non-road small engine sources.  The measure includes the following:

1.  Further Reductions from Federal Controls on Small Spark-ignited Engines

Regulatory Basis: Federal Standards for small spark-ignited engines; 40 CFR Part 90 

Implementation Status: Control remains in place.

2007 6 % Rate of Progress (ROP) Plan

Indiana’s 2007 6 % ROP plan consists of several federal regulations and some measures specific to Indiana, including state rules and negotiated agreements.  The reductions included measures that control the VOC emissions from petroleum refineries, non-road mobile sources, volatile organic liquid storage operations, cold cleaning degreasing operations, and the reformulation of commercial and consumer products.  The measures included the following:

1.  Further Reductions from Federal Controls on Small Spark-Ignited Engines


Regulatory Basis: Court-ordered standards for small spark-ignited engines; 40 CFR Part 90 

Implementation Status: Control remains in place.

2.  Commercial/Consumer Solvent Reformulation Rule


Regulatory Basis: CAA; Federal Rule 60 FR 15264

Implementation Status: Control remains in place.

3.  Petroleum Refineries NESHAP

Regulatory Basis: CAA
Implementation Status: Control remains in place.

4.  United States Steel Agreed Order with IDEM (March 1996)

Control Method: Halts the use of untreated water for quenching (NESHAP-Post ROP).  
Implementation Status: Control remains in place.

5.  Volatile Organic Liquid Storage RACT

Regulatory Basis: 326 IAC 8-9

Implementation Status: Control remains in place.

6.  Cold Cleaners

Regulatory Basis: 326 IAC 8-3-8

Implementation Status: Control remains in place.

3.1.2

Reasonably Available Control Technology (RACT)

As required by Section 172 of the 1990 CAA, in the mid-1990s Indiana promulgated rules requiring RACT for emissions of VOCs.  There were no specific rules required by the CAA such as RACT for existing sources beyond statewide rules.  Statewide RACT rules have applied to all new sources locating in Indiana since that time.  The Indiana rules are found in 326 IAC 8.  The following is a list of applicable rules:

326 IAC 8-1
Best Available Control Technology-New Facilities

326 IAC 8-2
Surface Coating Emission Limitations

326 IAC 8-3
Solvent Degreasing Operations

326 IAC 8-4
Petroleum Sources

326 IAC 8-5
Miscellaneous Operations

326 IAC 8-6
Organic Solvent Emission Limitations
3.2

Reasonable Further Progress

Lake and Porter counties were previously nonattainment under the 1-hour ozone standard.  The area met all of its 1-hour ozone SIP obligations, including an EPA-approved attainment demonstration.  All of the control measures outlined within the post-1999 (2002, 2005, and 2007) Rate of Progress plans have been fully implemented.  
3.3

Emission Inventories

US EPA guidance requires the submittal of a comprehensive SIP quality emissions inventory of ozone precursor emissions (volatile organic compounds (VOCs) and oxides of nitrogen (NOx)) representative of the base year (2002 in this case per the 1997 ozone NAAQS), and a projection of the emissions inventory to the attainment year (2009).  The comprehensive 2002 emission inventory for Indiana is included as Appendix C-1. Detailed 2005 point source emissions data for Lake and Porter counties is included as Appendix C-2. The LADCO Technical Support Document is included as Appendix C-3. This document summarizes how the 2005 and 2009 modeling inventories were prepared. Detailed information concerning the 2005 and 2009 modeling inventories by source sector are available at www.LADCO.org.  
3.4

Identification and Quantification of Emissions

Section 172(c)(4) requires the SIP to identify and quantify the emissions of NOx and VOC that sources will be allowed from the construction and operation of major new and modified sources in accordance with  section 173(a)(1)(B), and that will not interfere with attainment of the ozone standard by the attainment date.  This requirement is outlined in rule 326 IAC 2-3.  
3.5

Permit Program for New and Modified Sources

Section 172(c)(5) requires the State to implement a permit program consistent with the requirements of Section 173.  Indiana has a long standing and fully-implemented New Source Review (NSR) permitting program that is outlined in 326 IAC 2-3.  Indiana’s NSR program was approved by US EPA, on October 7, 1994 (94 FR 24838), as part of the SIP.  
Any facility that is not listed in the 2005 emission inventory, or for the closing of which credit was taken in demonstrating attainment, will not be allowed to construct, reopen, modify, or reconstruct without meeting all applicable permit rule requirements, including an air quality analysis to evaluate whether the new source will threaten the NAAQS.

3.6

Other Measures

In addition to the area already measuring attainment of the standard, modeling conducted by US EPA and the MRPO for future year ozone design values consistently shows that existing emission control measures will bring the Chicago-Gary-Lake County IL-IN Ozone Nonattainment Area into attainment of the 8-hour ozone NAAQS.  Federal and local control measures to be phased-in or implemented in the next several years will provide even greater assurance that air quality will continue to meet the standard into the future.  
In addition, US EPA modeling conducted to support the Heavy Duty Engine and Highway Diesel Fuel, Tier II/Low Sulfur Fuel and Clean Air Interstate Rule shows that future year design values for the Chicago-Gary-Lake County IL-IN Ozone Nonattainment Area will attain the ozone standard with values below 0.085 ppm.  This same US EPA future year modeling for national emission control strategies demonstrates that the Chicago-Gary-Lake County IL-IN Ozone Nonattainment Area will attain the 8-hour ozone NAAQS without additional local control measures.  
Existing and future national and regional control measures will ensure that attainment in each county will be maintained with an increasing margin of safety over time.  These measures are discussed in greater detail in the Control Strategy Section (Section 4.0).  
Therefore, no additional control measures are being implemented and modeled to demonstrate attainment.  However, additional control measures are being implemented region-wide to provide assurance of the area maintaining air quality below the standard.
3.7

Compliance with Section 110(a)(2) of the CAA
Section 172(c)(7) requires nonattainment SIPs to meet the applicable provisions of Section 110(a)(2).  IDEM has reviewed the requirements of Section 110(a)(2) and has concluded that prior rule submittals, along with this attainment demonstration, have addressed the relevant requirements associated with rule development, state implementation plan submissions, and implementation and enforcement of required control measures.

3.8

Equivalent Techniques

IDEM has followed US EPA guidance on procedures for modeling, preparing emission inventories and plan submittal; therefore, IDEM is not requesting approval for equivalent techniques, as allowed under Section 172(c)(8).

3.9

Contingency Measures

Section 172(c)(9) of the CAA requires States with ozone nonattainment areas to include contingency measures as part of their attainment demonstration.  Contingency measures are specific measures to be undertaken in the event that the area fails to attain the standard by the applicable attainment date.  The selected contingency measures are discussed in greater detail in Section 8.0.
3.10

Attainment Demonstration

3.10.1
Photochemical Grid Modeling
A detailed discussion of the photochemical grid modeling, model selection, methodologies, meteorology, and model input and analysis methods is included in the Photochemical Modeling Analysis Section of the Technical Elements of Demonstration (Section 5.1).  
3.10.2
Air Quality Trends Analysis

Implementation of control strategies has resulted in a significant improvement in air quality in the Chicago-Gary-Lake County, IL-IN Ozone Nonattainment Area.  The data show emissions are decreasing (see section 3.10.3 and 5.3), air quality peak values are on the decline (see section 5.2), and the number of exceedances is also decreasing.  
Table 3.1 Controlling Ozone Design Values 

for the Chicago Ozone Nonattainment Area
	Year
	Value (ppm)
	3-Year Period

	2005
	0.08
	2003-2005

	2006
	0.077
	2004-2006

	2007
	0.085
	2005-2007

	2008
	0.077
	2006-2008


3.10.3
Emissions Trends Analysis

Control measures have been implemented requiring substantial emissions reductions from mobile, point, and area sources.  Chart 3.1 shows the overall drop in both VOC and NOx emissions from 2005 to 2009 and the projected continued drop by 2018.  
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A more detailed discussion of emission trends is included in Section 5.3.

3.11

Mobile Source Emission Budgets

US EPA requirements outlined in 40 CFR 93.118(e)(4) stipulate that a mobile source emissions budget (for both NOx and VOC) be established as part of the attainment demonstration.  The mobile source emissions budget is necessary to demonstrate conformity of transportation plans with the SIP.  
The purpose of transportation conformity is to ensure that Federal transportation actions occurring in the Nonattainment Area do not hinder the area from attaining and maintaining the 8-hour ozone standard.  This means that the level of emissions estimated by the metropolitan planning organization for the Transportation Implementation Plan (TIP) and the Long Range Transportation Plan must not exceed the motor vehicle emission budgets as defined in this attainment demonstration.  
The motor vehicle emission budgets are included in Section 7.0 of this document.  
4.0 

Control Strategy
Several control measures already in place or being implemented over the next few years will reduce point, on-road mobile, and non-road mobile source emissions.  The Federal and State control measures included in the photochemical modeling for the future year design value are discussed below.

4.1

Tier II Vehicle Standards
Federal Tier II vehicle standards will require all passenger vehicles in a manufacturer’s fleet, including light-duty trucks and sport utility vehicles (SUVs), to meet an average standard of 0.07 grams of NOx per mile.  Implementation began in 2004, and should be completely phased in by 2009.  The Tier II standards also cover passenger vehicles over 8,500 pounds gross vehicle weight rating (the larger pickup trucks and SUVs), which are not covered by the current Tier I regulations.  For these vehicles, the standards will be phased in beginning in 2008, with full compliance in 2009.  The new standards require vehicles to be 77% to 95% cleaner than those on the road today.  Most gasoline sold in Indiana prior to January 2006 had a sulfur content of about 500 ppm.  The Tier II standards also reduce the sulfur content of gasoline to 30 ppm starting in January 2006.  Sulfur occurs naturally in gasoline, but interferes with the operation of catalytic converters on vehicles resulting in higher NOx emissions.  Lower sulfur gasoline is necessary to achieve the Tier II vehicle emission standards.
4.2

Heavy-Duty Gasoline and Diesel Highway Vehicle Standards

New US EPA standards designed to reduce NOx and VOC emissions from heavy-duty gasoline and diesel highway vehicles began to take effect in 2004.  A second phase of standards and testing procedures began in 2007, reducing particulate matter from heavy-duty highway engines, and also reducing highway diesel fuel sulfur content to 15 ppm.  This reduction in sulfur content enables after-treatment exhaust technologies to perform appropriately.  The total program is expected to achieve a 90% reduction in direct particulate matter (PM) emissions and a 95% reduction in NOx emissions for these new engines using low sulfur diesel, compared to existing engines using higher-content sulfur diesel.  
4.3

Large Non-Road Diesel Engine Standards

In May 2004, US EPA promulgated new rules for large non-road diesel engines, such as those used in construction, agricultural and industrial equipment, to be phased in between 2008 and 2014.  The non-road diesel rules also reduce the allowable sulfur in non-road diesel fuel by over 99%.  Non-road diesel fuel currently averages approximately 3,400 ppm sulfur.  This rule limited non-road diesel sulfur content to 500 ppm in 2006 and will limit sulfur content to 15 ppm in 2010.  The combined engine and fuel rules would reduce NOx and PM emissions from large non-road diesel engines by over 90%, compared to current non-road engines using higher-content sulfur diesel.

4.4

Non-Road Spark-Ignition Engines and Recreational Engine Standards

The standard, effective in July 2003, regulates NOx, VOCs, and carbon dioxide (CO), for groups of previously unregulated non-road engines.  The new standard applies to all engines sold in the United States and imported after the standards went into effect.  The standard applies to large spark-ignition engines (forklifts and airport ground service equipment), recreational vehicles (off-highway motorcycles and all-terrain vehicles), and recreational marine diesel engines.  The regulation varies based upon the type of engine and vehicle.  
The large spark-ignition engines contribute to ozone formation and ambient CO and PM levels in urban areas.  Tier I of this standard was implemented in 2004 and Tier II started in 2007.  Like the large spark-ignition engines, recreational vehicles contribute to ozone formation and ambient CO and PM levels.  For the off-highway motorcycles and all-terrain vehicles, model year 2006, the standard was phased-in by 50% and for model year 2007 and later, at 100%.  Recreational marine diesel engines over 37 kilowatts are used in yachts, cruisers, and other types of pleasure craft.  Recreational marine engines contribute to ozone formation and PM levels, especially surrounding marinas.  Depending on the size of the engine, the standard began phasing-in in 2006.

When all of the non-road spark-ignition engines and recreational engine standards are fully implemented, an overall 72% reduction in VOCs, 80% reduction in NOx, and 56% reduction in CO emissions are expected by 2020.  These controls will help reduce ambient concentrations of ozone, CO and PM.

4.5

NOx SIP Call

The US EPA NOx SIP Call required 22 states to adopt rules that would result in significant emission reductions from large electric generating units (EGUs), industrial boilers, and cement kilns in the eastern United States.  Indiana adopted this rule in 2001.  Beginning in 2004, this rule accounts for a reduction of approximately 31 % of all NOx emissions statewide compared to previous uncontrolled years.  
A total of 21 other states have also adopted these rules, including Illinois.  The result is that significant reductions have occurred upwind and within the Chicago-Gary-Lake County IL-IN Ozone Nonattainment Area because of the number of affected units within the region.  
5.0 

Technical Elements of Demonstration
This section presents details of the technical work done to analyze air quality data to demonstrate attainment of the ozone standard.  The results of the computer modeling and an analysis of air quality and emissions inventory trends presents strong evidence that pending control measures will improve air quality, thereby assuring air quality levels below the ozone standard by June 15, 2009.

5.1 
Photochemical Modeling Analysis

Section 182(j) of the CAA requires that photochemical grid modeling be used to demonstrate attainment in multi-state ozone Nonattainment Areas.  The attainment modeling analysis for the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area was performed in conjunction with the fine particulate matter (PM2.5) and regional haze modeling conducted by the Midwest Regional Planning Organization (MRPO).  The MRPO is made up of the 5 Midwest states (Illinois, Indiana, Michigan, Ohio, and Wisconsin).  The following paragraphs briefly describe the methods, inputs used, and major components of this analysis.  
5.1.1
Modeling Methodology
The modeling analysis is a complex technical evaluation that begins with selection of the modeling system.  The MRPO decided to use the following modeling system:

· Meteorological Model: Mesoscale Model (MM5), version 3.7
· Emissions Model:  Emissions Modeling System (EMS-2003) and Consolidated Community Emissions Processing Tool (CONCEPT)
· Air Quality Model: Comprehensive Air Quality Model with Extensions (CAMx version 4.50).

Additionally, a base year is selected that represents typical meteorological conditions in the region when high ozone, PM, and poor visibility are observed.  Once the year is selected, meteorological inputs are developed using the meteorological model.  Emission inventories are also constructed for the base year and processed through the emissions model.  These inputs are used in the air quality model to predict ozone, PM, and visibility, with the results compared to the historical data.  The model performance is evaluated by comparing the modeled predicted data to historic air quality data.

Once model performance is deemed adequate, typical baseline and future year emissions are processed through the emissions model.  For this demonstration, the baseline year is 2005 (based on EPA guidance) which corresponds with the same year as the historic meteorology used in the modeling.  The attainment future year selected for this demonstration is 2009, since the mandatory attainment date for Lake and Porter counties is June 15, 2010.  The attainment date is set prior to the completion of the 2010 ozone season; therefore, attainment of the standard would have to be met by the end of the 2009 ozone season.  These emissions are processed through the air quality model with the meteorological inputs.  The air quality modeling results are used to determine a relative response in future ozone concentrations, which is used in the attainment demonstration.  
Following US EPA guidelines, a modeling protocol was prepared by MRPO and approved by US EPA in 2006.  The complete modeling protocol used for this analysis can be found in Appendix G.
5.1.2
Modeling Preparation and Objectives

The modeling analysis included (1) preparation of a protocol; (2) preparation of emission inventories; (3) preparation of meteorological inputs; (4) application of the model and diagnostic analysis of inputs; (5) evaluation of performance; (6) evaluation of reduction scenarios, and (7) analysis of modeling results.  The specific objectives of the analysis were to:

· apply the model to 2005 meteorological and emissions data and evaluate CAMx model performance;
· prepare future-year (2009) emissions to evaluate future federal, regional and local emission control strategies for the attainment of federal ozone standards; and 

· run the model for the future year to evaluate the combined effects of growth and emission reductions resulting from national, regional and local measures.

5.1.3
Model Selection

Specific recommendations for photochemical models to be used for attainment demonstrations are not provided in Title 40 CFR, Part 51, Appendix W.  However, the models selected must be scientifically appropriate for the intended application and be freely available for review and available to stakeholders and their consultants for execution and verification at no or low cost.  Each of the models selected for use in this analysis meets these criteria and has been peer reviewed.  Past performance has shown that the models are not biased toward under or overestimates.  
The air quality model selected for this technical analysis was CAMx (version 4.50), an Eulerian photochemical grid model developed by ENVIRON and approved by US EPA for this use.  CAMx allows for integrated “one-atmosphere” assessment of ozone and PM.  More notable features of CAMx include flexi-nesting, which allows for reconfiguration of nested grids within the model, multiple gas phase chemistry mechanism options, Plume-in-Grid (PiG) and Ozone Source Apportionment Technology.  CAMx modeling is performed on a Linux computing platform with a Portland Group (PGI) Fortran compiler to create executable files.  
5.1.4
Meteorology Selection

Domain and grid resolution for the modeling analyses included a national Regional Planning Organization grid at 36 kilometers for both the meteorological and emissions modeling.  Landuse files were based on the Biogenic Emissions Landuse Database, version 3 (BELD3) 1 kilometer data and photolysis rates were calculated with the Tropospheric Ultraviolet-Visible (TUV) radiation model.

The final version of the US EPA’s “Guidance on the Use of Models and Other Analyses for Demonstrating Attainment of Air Quality Goals for Ozone, PM2.5 and Regional Haze” (EPA-454/B-07-002, April 2007) recommends using episode days with peak 8-hour ozone model predictions of 0.085 parts per million or higher in the attainment test.  
There are 4 criteria recommended by US EPA to be met in order to establish meteorology and time periods to base an adequate attainment demonstration.  The 4 factors are: 

1) simulate a variety of meteorological conditions during a summer in which observed 8-hour daily maxima for ozone is greater than .084 ppm at multiple monitoring sites; 

2) model time periods in which observed concentrations are close to the baseline design value; 

3) model periods for which extensive air quality/meteorological data exists; and 

4) model a sufficient number of days so the modeled attainment test applied at each monitoring site violating the NAAQS is based on multiple episode days.  
Meteorological conditions are one of the most important factors that influence ozone development and transport.  A temperature analysis was conducted to determine how the temperatures during the high ozone months of May, June, July, August and September compare to normal temperatures for the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area.  Temperature information was taken from the National Weather Service (NWS) Station at O’Hare International Airport in Chicago, Illinois (Station Number 230700).  Table 5.1 shows the average maximum temperatures and the % difference from normal for each year.
Table 5.1

Analysis of Maximum Temperatures for the Chicago-Gary-Lake County

IL-IN Ozone Nonattainment Area 

(% Change from Maximum Temperature (oF) Normal (1971 – 2000))
	
	May
	June
	July
	August
	September
	AVE.
May-Sept.

	Normal Max
	69.9
	79.2
	83.5
	81.2
	73.9
	77.5

	1998
	Max
	75.5
	78.1
	81.8
	81.2
	79.4
	79.2

	
	%
	8
	-1
	-2
	0
	7
	2

	1999
	Max
	73.5
	80
	86.7
	77.6
	76.7
	78.9

	
	%
	5
	1
	4
	-4
	4
	2

	2000
	Max
	71.8
	76.8
	78.5
	80.7
	74.5
	76.5

	
	%
	3
	-3
	-6
	-1
	1
	-1

	2001
	Max
	71.5
	77
	82.3
	82.8
	73.2
	77.4

	
	%
	2
	-3
	-1
	2
	-1
	0

	2002
	Max
	65.2
	81.3
	85.9
	81.8
	79.1
	78.7

	
	%
	-7
	3
	3
	1
	7
	1

	2003
	Max
	65.4
	74.5
	81
	82.1
	72.1
	75

	
	%
	-6
	-6
	-3
	1
	-2
	-3

	2004
	Max
	71.3
	76.4
	79.6
	75.1
	77.1
	75.9

	
	%
	2
	-4
	-5
	-8
	4
	-2

	2005
	Max
	67.6
	82.6
	85
	82.5
	79.3
	79.4

	
	%
	-3
	4
	2
	2
	7
	2

	2006
	Max
	69.7
	78.8
	85.7
	83
	71.1
	77.7

	
	%
	0
	-1
	3
	2
	-4
	0

	2007
	Max
	75.5
	81.6
	83.5
	83.2
	79.2
	80.6

	
	%
	8
	3
	0
	2
	7
	4

	2008
	Max
	66.2
	80.9
	83.5
	81.8
	75.2
	77.6

	
	%
	-5
	2
	0
	1
	2
	0


Monthly maximum temperatures for the previous 10 years (1998 – 2008) during the summer months of May, June, July, August, and September are compared to normal summer month temperatures in Table 5.1.  Overall, the temperatures during the 1998, 1999, 2002, 2005, 2007, and 2008 summer months were as much as 3% above normal while temperatures during the 2000, 2001, 2003, 2004 and 2006 summer months were at normal to 3% lower than the normal temperatures.
The modeling used for this attainment demonstration focused on the summer months of June, July and August of 2005.  The meteorological period meets the 4 criteria listed above.  The number of days that were modeled with concentrations at 0.085 ppm or greater for each of the Indiana, Illinois, and Wisconsin monitors with the maximum number of days modeled at 0.085 ppm or greater can be found in Table 5.2.
Table 5.2

Number of Modeled Days Exceeding 0.085 ppm 
for Ozone Attainment Test

	State
	County
	Site
	Monitor ID
	Number of Days at

.085 ppm or greater

	Indiana
	Lake
	Gary
	180890022
	27

	Indiana
	Lake
	Whiting
	180890030
	19

	Indiana
	Lake
	Hammond
	180892008
	19

	Indiana
	Porter
	Ogden Dunes
	181270024
	30

	Indiana
	Porter
	Valparaiso
	181270026
	21

	Illinois
	Cook
	Evanston
	170317002
	21

	Wisconsin
	Kenosha
	Chiwaukee
	550590019
	16


Episodes are based upon weather features such as location of high or low pressure systems influencing the area, wind speed, and wind direction.  Modeling episodes were selected on the basis of similarity of peak ozone to the design value with the minimum baseline threshold value of 0.085 ppm (recommended by US EPA), frequency of the episode type’s occurrence, data availability, and geographic extent of high concentrations.  Ozone episodes usually feature surface high-pressure systems and upper-level ridges which generally bring sunny skies, hot temperatures, light winds, and trap ozone closer to the ground.  US EPA recommends a minimum of 10 modeled days in order to produce a robust RRF for the attainment test.  There were more than the required 10 days for the attainment test for the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area attainment test analysis. Table 5.3 lists the actual number of days modeled at each monitor within Indiana’s portion of the nonattainment area.
Table 5.3

Number of Days Modeled for Attainment Test

	County
	Monitor
	# of days

	Lake
	Gary
	27

	Lake
	Whiting
	19

	Lake
	Hammond
	19

	Porter
	Ogden Dunes
	30

	Porter
	Valparaiso
	21


5.1.5
Modeling Domain

The domain for this modeling analysis was approximately centered on the Midwest portion of the country, including the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area.  The meteorological modeling domain consisted of a 36 kilometer grid that extended over the entire continental United States with a 12 kilometer modeling domain over the Midwest and Central parts of the United States.  The photochemical modeling grid consisted of a 36 kilometer grid with a 2-way nested 12 kilometer grid over the MRPO 5-state region and adjacent states.  Selection of the domain was based upon distribution of emission sources, locations of meteorological and air quality monitoring sites, and typical meteorological conditions associated with ozone episodes in the area.  Figure 5.1 shows the meteorological and emissions modeling domain.

Figure 5.1

MRPO Modeling Domains


Meteorological                   
Photochemical
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Meteorological inputs were processed using MM5 versions 3.6.3 and 3.7.  A more detailed explanation of the inputs for the MM5 model can be found in the “Regional Air Quality Analyses for Ozone, PM2.5 and Regional Haze: Technical Support Document” (MRPO 2008), included in Appendix H.

5.1.6
Emissions and Chemistry Inputs

Emissions data for input to the photochemical model were processed using EMS-2003 and CONCEPT.  Anthropogenic emissions were determined for weekday, Saturday and Sunday for each month.  Point and area source emission inventories were developed from 2005 National Emission Inventory (NEI) and State Consolidated Emissions Reporting Rule (CERR), as well as submittals and inventories received from surrounding Regional Planning Organizations.  Electric generating units (EGU) annual and summer season emissions were based on continuous emissions monitoring (CEM) data.
On-road emissions were estimated using the CONCEPT model and vehicle miles traveled (VMT) supplied by the state and local planning agencies in the MRPO states and Minnesota traffic networks.  On-road temporal data were based on traffic count data and default temporal tables were modified for better weekend day VMT data.  Non-road emissions were estimated with NONROAD2004 and National Mobile Inventory Model (NMIM) models while railroad and commercial marine emissions were prepared by Environ contractors.
Biogenic emissions were estimated with an updated version of the CONCEPT/MEGAN biogenic model.  Land use dataset, taken from the BELD3 was input to the biogenic model.  Temperature data output and hourly satellite photosynthetically activated radiation (PAR) were also input into the biogenic emissions model.

Photolysis rates used in the model were calculated from the Tropospheric Ultraviolet-Visible (TUV) radiation model.  Gas phase chemistry was based on Carbon Bond 2005 (CB05) and Statewide Air Pollution Research Center (SAPRC99) mechanisms.  The Secondary Organic Aerosol Formation/ Partitioning (SOAP) organic chemistry and Inorganic Aerosol Thermodynamics/Partitioning (ISORROPIA) sectional models for inorganic chemistry were used in CAMx v4.50.
5.1.7
Comparison of Predicted and Actual Ozone Values

The purpose of the CAMx photochemical model is to predict ozone levels in the future: Its performance can be verified by comparing modeled episodes to actual episodes of the baseline year.  The modeled concentrations were similar to actual 2005 monitored concentrations both in character and ozone level.  The combination of high temperatures, lighter winds and clear days that maximize ozone production and transport were evident in 2005.  The year 2005 is considered an above normal ozone summer because 8-hour ozone readings throughout the Midwest were at high levels in many areas of the modeling domain.  
5.1.8
Model Performance

Various inputs such as emissions, air quality, and meteorology were assembled and the model was run for the summer of 2005.  This simulation used actual emissions and meteorology from 2005 that were modeled to predict ozone concentrations throughout the domain.  CAMx performance was compared to US EPA acceptance criteria and found to be acceptable.  It was concluded that base case inputs and simulation results provided an adequate basis for the evaluation of the effects of future-year emissions changes on ozone within the modeling domain.
One way to assess model performance is to compare the time series plots which compare the observed monitored data with the modeled concentrations.  By comparing the modeled data to the monitored data in this way, model performance can be qualitatively assessed.  The stronger the correlation between the modeled and monitored data, the better the model has performed.  Figure 5.2 below shows the time series plots for Lake and Porter counties’ nonattainment area.  The diurnal (daily) pattern of ozone can be seen for each day and the concentrations track fairly well.  The observed monitored concentrations are compared to both the modeled concentration at the grid cell that the monitor resides and the modeled concentration at the array of grid cells surrounding the monitor.  
Figure 5.2

Time Series Plots for Chicago 8-Hour Ozone Nonattainment Area
Gary, Lake County 
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Model performance metrics that US EPA recommend be used to evaluate the accuracy of the modeled concentrations compared to the observed concentrations are:

1) Mean Normalized Bias (MNB) – Averages the model/observation residual, paired in time, normalized by observations over all monitors

2) Mean Normalized Gross Error (MNGE) – Averages the absolute value of the  model/observation residual, paired in time, normalized by observations over all monitors

3) Average Peak Prediction Bias and Error - Assesses the ability of the model to predict daily peak 1-hour and 8-hour ozone, considering only the daily maxima data at each monitoring location.

Examples of the MRPO Round 5 model performance, based on the mean normalized bias, are found in Figure 5.3.  As shown in this figure, the overall model performance for predicting ozone improves as the minimum 8-hour ozone threshold increases, from 0.040 ppm to 0.060 or 0.080 ppm.  When more days are used in the attainment test (i.e., all days where ozone reaches at least 0.040 ppm or higher), the model does not predict ozone as accurately to the observed values as when a higher 8-hour ozone threshold of 0.060 or 0.080 ppm is evaluated.  The higher 8-hour ozone threshold for attainment demonstrations is consistent with US EPA criteria.
Figure 5.3

Model Performance Metrics for MRPO’s Round 5 Attainment Demonstration

Mean Normalized Bias
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US EPA guidance recommends that model performance thresholds for Mean Normalized Bias fall within + 15 % and Mean Normalized Error fall within + 35%.  The Bias and Error tile plots show the statistical difference between the observed and modeled concentrations.  As can be seen in Indiana, the bias is within + 15% and the error is within 20%.  Results of the model performance show that the MRPO Round 5 ozone modeling is within model performance guidance and is acceptable as SIP quality photochemical modeling.

5.1.9
Future Year Applications

After the base episodes were modeled and determined to be within accuracy parameters, several future-year exercises were performed such as projecting emissions to 2009 and modeling the projected emission reductions from national, regional and local control measures that are in effect or considered “on the books”.  This includes the NOx SIP Call as well as the latest gasoline and engine control measures.

5.1.10
Results of 2005/2009 CAMx Modeling Analysis

The modeled attainment demonstration consists of analyses that estimate whether existing and future emissions reductions along with appropriate growth factors for future emissions will result in future ambient concentrations that will meet the NAAQS and identify a set of emission control measures that will ensure that an area will continue to attain the NAAQS in the future.  In order to make this determination, a modeled attainment test is required.  The modeled attainment test is an analysis that uses an air quality model (i.e., photochemical model – CAMx) to simulate current and future air quality for a region.  US EPA recommends this test be used in a “relative” sense rather than an “absolute” sense.  Future year design values are calculated using the RRF and gives a relative estimate of modeled concentrations, based on growth and control factors.
Attainment Test

In modeling the current and future air quality, ratios of the future modeled air quality to the current modeled air quality at all monitors are calculated.  These ratios are called relative response factors (RRFs) and are used to determine the relative response of modeled concentrations to emission control strategies at each monitoring site.  The RRFs are then multiplied by the observation-based, monitor-specific, “baseline” design value.  The resulting modeled future design value is then compared to the NAAQS.

The formula used to calculate the RRF and the future year design value from the attainment test is listed below:

Relative Response Factor
RRF = (mean 8-hour daily future maximum modeled concentration) / (mean 8-hour daily baseline maximum modeled concentration)

Modeled Attainment Test
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DVb = baseline concentration monitored design value

RRF = RRF
DVf  = estimated future design value for the attainment period 

Table 5.4 shows the results of the 2009 modeling and illustrates that all monitored areas in the the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area will attain the NAAQS.  
Table 5.4
MRPO Round 5 Modeling for the Chicago-Gary-Lake County, IN-IL Ozone
Nonattainment Area Modeled Attainment Year 2009 (ppm)
	Monitor
	County
	Site
	AVGDV
	RRF
	FYDV

	180890022
	Lake
	Gary
	0.077
	0.970
	0.075

	180890030
	Lake
	Whiting
	0.081
	0.955
	0.077

	180892008
	Lake
	Hammond
	0.079
	0.971
	0.077

	181270024
	Porter
	Ogden Dunes
	0.078
	0.971
	0.075

	181270026
	Porter
	Valparaiso
	0.075
	0.960
	0.073

	550590019
	Kenosha
	Chiwaukee
	0.084
	0.972
	0.082

	550790026
	Milwaukee
	SER HQ
	0.076
	0.962
	0.073

	550790041
	Milwaukee
	UW-Milwaukee
	0.081
	0.962
	0.078

	550790085
	Milwaukee
	Bayside
	0.082
	0.965
	0.079

	550890008
	Ozaukee
	Grafton
	0.081
	0.972
	0.079

	550890009
	Ozaukee
	Harrington Beach
	0.083
	0.961
	0.080

	551010017
	Racine
	Racine
	0.080
	0.965
	0.077


US EPA’s ozone modeling guidance allows states to conduct a “weight-of-evidence” (WOE) demonstration if future year modeled design values are “close” to the standard (i.e., 0.082 - 0.087 ppm), to determine if aggregate supplemental information support the modeling result.
5.2

Air Quality Trends

One benchmark for attainment with the ozone standard is the area’s design value.  Table 5.5 shows the yearly trend in the design values for the area since 2003.  Chart 5.1 is a visual representation of the trend in design values for 1998 to 2008.  These values are obtained from the fourth-highest value from all the monitor locations in the nonattainment area for the 3 year period of interest.  The average of these fourth-high readings is the design value.  These values show an overall decrease trend in the nonattainment area’s design values over time.  They also indicate that the area has met and should continue to meet the ozone standard.
Table 5.5
Yearly Ozone Design Values for the Chicago-Gary-Lake Co., IL-IN Ozone Nonattainment Area 2003-2008

	
	Site
	4th Highest Values
	Design Values

	
	
	2003
	2004
	2005
	2006
	2007
	2008
	03-05
	04-06
	05-07
	06-08

	Indiana
	Gary
	0.076
	0.064
	0.089
	0.073
	0.085
	0.058
	0.076
	0.075
	0.082
	0.072

	
	Hammond
	0.081
	0.067
	0.087
	0.075
	0.077
	0.065
	0.078
	0.076
	0.079
	0.073

	
	Ogden Dunes
	0.077
	0.069
	0.09
	0.07
	0.084
	0.069
	0.078
	0.076
	0.081
	0.074

	
	Valparaiso
	0.082
	0.072
	0.078
	0.071
	0.08
	0.061
	0.077
	0.073
	0.076
	0.07

	
	Whiting
	N/A
	0.064
	0.088
	0.081
	0.088
	0.061
	N/A
	0.077
	0.085
	0.077

	Illinois
	Alsip 
	0.077
	0.065
	0.084
	0.078
	0.085
	0.059
	0.075
	0.075
	0.082
	0.074

	
	Chicago-Cheltenham
	0.08
	0.067
	0.076
	0.075
	0.082
	0.054
	0.074
	0.073
	0.078
	0.07

	
	Chicago-Adams
	0.078
	0.069
	0.08
	0.073
	0.084
	 
	0.076
	0.074
	0.08
	 

	
	Chicago-Luella
	0.069
	 
	 
	 
	 
	 
	0.069
	 
	 
	 

	
	Chicago-Ellis Ave
	0.067
	0.054
	0.084
	0.07
	0.079
	0.052
	0.068
	0.069
	0.076
	0.066

	
	Chicago-Ohio St
	0.075
	0.06
	0.081
	0.065
	0.075
	0.051
	0.072
	0.068
	0.073
	0.063

	
	Chicago-Lawndale
	 
	0.068
	0.084
	0.075
	0.08
	0.056
	0.076
	0.075
	0.08
	0.07

	
	Chicago-Hurlbut St
	0.077
	0.067
	0.083
	0.077
	0.079
	0.054
	0.076
	0.075
	0.08
	0.07

	
	Lemont
	0.075
	0.067
	0.086
	0.07
	0.085
	0.059
	0.076
	0.074
	0.08
	0.07

	
	Cicero 
	0.07
	0.059
	0.075
	0.06
	0.068
	0.051
	0.068
	0.064
	0.066
	0.06

	
	Des Plaines 
	0.073
	0.064
	0.079
	 
	 
	 
	0.072
	0.072
	 
	 

	
	Northbrook 
	0.08
	0.068
	0.081
	0.068
	0.076
	0.056
	0.076
	0.072
	0.076
	0.066

	
	Evanston 
	0.082
	0.075
	0.082
	0.072
	0.08
	0.05
	0.08
	0.076
	0.076
	0.066

	
	Lisle
	0.066
	0.065
	0.078
	0.062
	0.072
	0.052
	0.07
	0.068
	0.07
	0.063

	
	Elgin 
	0.076
	0.069
	0.087
	0.062
	0.075
	0.055
	0.077
	0.072
	0.075
	0.064

	
	Waukegan 
	0.074
	0.068
	0.087
	0.071
	0.081
	0.053
	0.076
	0.075
	0.08
	0.068

	
	IL Beach St Pk
	0.078
	0.071
	0.09
	0.068
	0.08
	0.059
	0.08
	0.076
	0.079
	0.069

	
	Cary 
	0.079
	0.068
	0.087
	0.057
	0.074
	0.057
	0.078
	0.071
	0.073
	0.063

	
	Sout
	0.077
	0.064
	 
	 
	 
	 
	0.071
	0.021
	 
	 

	
	Essex Rd 
	0.073
	0.068
	0.077
	0.068
	0.071
	0.054
	0.073
	0.071
	0.072
	0.064


Chart 5.1 Trends in Northwest Indiana 8-Hour Design Values

1998 through 2008
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5.3

Emissions Trends Analysis

Overall emissions of VOCs and NOx within the Nonattainment Area are projected to decline sharply over the next 10 years.  Table 5.6 displays VOC and NOx emissions that were modeled, broken down by state and by emission source sectors (point, area, mobile, and non-road).  The projected 2009 and 2018 emissions from each of the nonattainment counties were derived from the MRPO emission inventory files (Appendix J), which includes Indiana’s own emissions inventory information.  Charts 5.2 and 5.3 are graphical representations of the projected change in emissions over this period.  Only point sources show an appreciable increase in emissions, and this increase is more than offset by large decreases in the mobile and nonroad emission sectors.  These overall decreases in both VOC and NOx emissions should result in continued decreases in ozone concentrations within the area.
Table 5.6 – Projected Change in Emissions 2005-2018

Tons/Summer Day

	
	VOCs
	NOx

	
	2005
	2009
	2018
	Change
	2005
	2009
	2018
	Change

	Indiana
	Point
	18
	18
	22
	22%
	136
	110
	115
	-15%

	
	Area
	32
	29
	29
	-9%
	6
	7
	7
	17%

	
	Mobile 
	16
	11
	6
	-63%
	65
	44
	12
	-82%

	
	Nonroad
	17
	14
	12
	-29%
	31
	29
	21
	-32%

	
	Total
	83
	72
	69
	-17%
	238
	190
	155
	-35%

	Illinois
	Point
	69
	75
	90
	30%
	176
	137
	147
	-16%

	
	Area
	281
	225
	225
	-20%
	33
	34
	34
	3%

	
	Mobile 
	139
	99
	52
	-63%
	359
	225
	76
	-79%

	
	Nonroad
	205
	160
	138
	-33%
	259
	214
	129
	-50%

	
	Total
	694
	559
	505
	-27%
	827
	610
	386
	-53%

	Total
	Point
	87
	93
	112
	29%
	312
	247
	262
	-16%

	
	Area
	313
	254
	254
	-19%
	39
	41
	41
	5%

	
	Mobile 
	155
	110
	58
	-63%
	424
	269
	88
	-79%

	
	Nonroad
	222
	174
	150
	-32%
	290
	243
	150
	-48%

	
	Total
	777
	631
	574
	-26%
	1065
	800
	541
	-49%


Table 5.7 – Demonstration of Reasonable Further Progress 2002-2010

Tons/Summer Day

	
	2002
	2010
	Change

	NOx
	287
	196
	91(-32%)

	VOC
	110
	91
	19(-17%)
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Local Reductions
Several permanent and enforceable reductions in emissions from local point sources have occurred beyond Clean Air Act Requirements.

The last operating year for the NIPSCO Mitchell electric generation utility was 2001.  If it were proposed to be restarted, it would be required to go through IDEM's PSD/NSR process.  Annual reductions in NOx are greater than 3000 tons and VOCs are approximately 40 tons.  

Through an agreed order with IDEM, in 2005, USS Gary Works shut Coke Battery #3 down.  This resulted in annual reductions of over 650 tons of VOCs and over 500 tons of NOx.

In 2000, the U.S. EPA and BP entered into a consent decree, which included the Whiting Refinery.  This agreement called for installation of NOx control equipment and fuel changes for several units at the refinery.  In 2000, annual NOx emissions were 9798 tons, which were reduced to 3635 tons in 2007, a reduction of over 6000 tons annually. These reductions have been incorporated into BP’s Title V permits and are therefore federally enforceable.

5.4

NOx Emissions

The US EPA NOx SIP Call required 22 states to adopt rules that would result in significant emission reductions from large EGUs, industrial boilers, and cement kilns in the eastern United States.  Indiana adopted this rule in 2001.  Beginning in 2004, this rule accounted for a reduction of approximately 31% of all NOx emissions statewide from affected sources compared to the previous year (2003), and more than 55% compared to 1999 levels.  
Twenty-two other states have also adopted these rules.  The result is that significant reductions will occur upwind and within the Nonattainment Area because of the number affected units within the region.  Table 5.8, compiled from data taken from the US EPA Clean Air Markets website, quantifies the gradual NOx reductions that have occurred in Indiana as a result of Title IV of the CAA and the beginning of the NOx SIP Call Rule.  
Further, US EPA has recently implemented Phase II of the NOx SIP Call that establishes a budget for large (greater than 1 ton per day emissions) stationary internal combustion engines.  This rule will decrease emissions statewide from natural compressor gas stations by 4,263 tons during the ozone season.  This rule became effective in Indiana on February 26, 2006 and was implemented in 2007.

 TABLE 5.8 Trends in EGU Ozone Season

NOx Emissions Statewide in Indiana
Tons/Ozone Season
	Year
	NOx Emissions 

	1997
	152,834

	1998
	159,931

	1999
	149,827

	2000
	133,881

	2001
	136,052

	2002
	113,996

	2003
	99,283

	2004
	66,568

	2005
	55,486

	2006
	53,768

	2007
	54,816

	Cap 2004-2015
	43,654

	2015 and Beyond
	39,273


Chart 5.4 NOx Emissions from Northwest Indiana Electric Generating Units 

1999-2007
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Chart 5.5 Statewide NOx Emissions from Electric Generating Units 

1999-2007

[image: image17.emf]0

20000

40000

60000

80000

100000

120000

140000

160000

1999 2000 2001 2002 2003 2004 2005 2006 2007


5.5

Additional Control Measures

This section provides a summary of the additional control measures that have been or may be implemented in the nonattainment area that were not included in the modeling demonstration.
5.5.1

Federal Control Measures
Portable Fuel Container (Gas Can) Controls

US EPA issued a proposed rule on March 29, 2006 (71 FR 15830) to regulate VOC emissions from portable gasoline containers, or gas cans.  Portable fuel containers are consumer products used to refuel a wide variety of gasoline-powered equipment, including lawn and garden equipment, recreational equipment, and passenger vehicles that have run out of gas.  The proposed standards would reduce hydrocarbon emissions from evaporation, permeation, and spillage.  These standards would significantly reduce benzene and other toxics, as well as VOC more generally.  
The rule proposed a performance-based standard of 0.3 grams per gallon per day of hydrocarbons, based on the emissions from the can over a diurnal test cycle.  The standard would apply to gas cans manufactured on or after January 1, 2009.  They also proposed testing procedures and a certification and compliance program, in order to ensure that gas cans would meet the emission standard over a range of in-use conditions.  The proposed standards would result in the use of best available control technologies, such as durable permeation barriers, automatically closing spouts, and cans that are well-sealed.  
Emission reductions are expected to be 18% by 2009 and 54% reduction at full implementation in 2015.

Small Non-Road Engine Rule

On April 17, 2007, US EPA proposed a rule to control emissions from new gasoline-powered small non-road engines, including lawn and garden equipment (<25 hp) and recreational watercraft.  Under the proposed rule, the exhaust emission standards for Class I non-road engines would take effect in 2012 and for Class II engines in 2011; the watercraft standards would take effect in 2009.  US EPA anticipates that when fully implemented, the proposed standards would result in a 70% reduction in hydrocarbon and NOx emissions and a 20% reduction in CO from new engines’ exhaust, as well as a 70% reduction in evaporative emissions.
5.5.2

State Control Measures – Indiana

Clean Air Interstate Rule (CAIR)

On May 12, 2005, the US EPA promulgated the “Rule to Reduce Interstate Transport of Fine Particulate Matter and Ozone (Clean Air Interstate Rule); Revisions to Acid Rain Program; Revisions to the NOx SIP Call”, referred to as CAIR.  This rule established the requirement for States to adopt rules limiting the emission of NOx and sulfur dioxide (SO2) and a model rule for the states to use in developing their rules.  The purpose of CAIR is to reduce interstate transport of precursors to fine particulates and ozone.  CAIR was vacated by the US Court of Appeals for the District of Columbia Circuit (D.C.  Circuit Court) on July 11, 2008.  US EPA filed a petition to the D.C. Circuit Court on September 24, 2008 for a rehearing on the vacatur.  On December 23, 2008, CAIR was remanded without vacatur by the D.C. Circuit Court.
CAIR would apply to:

(1) any stationary, fossil-fuel-fired boiler or stationary, fossil-fuel-fired combustion turbines, a generator with nameplate capacity of more than 25MWe producing electricity for sale and 
(2) for a unit that qualifies as a cogeneration unit during the 12 month period starting on the date that the unit first produces electricity and continues to qualify as a cogeneration unit, a cogeneration unit serving at any time a generator with a nameplate capacity of more than 25 MWe and supplying in any calendar year more than 1/3 of the unit’s potential electric output capacity or 219,000 MWh, whichever is greater to any utility power distribution system for sale.  
This rule would provide annual State caps for NOx and SO2 in 2 phases, with the Phase I caps for NOx and SO2 starting in 2009 and 2010, respectively.  Phase II caps become effective in 2015.  The US EPA is allowing the caps to be met through a cap and trade program if a State chooses to participate it the program.  
On July 11, 2008, the D.C. Circuit Court of Appeals vacated U.S. EPA's Clean Air Interstate Rule (CAIR).  CAIR was created primarily as a control strategy for PM2.5. Modeling results for ozone with or without CAIR do not differ significantly (0.001 parts per million or less) because the summertime CAIR program is essentially the same as the NOx  SIP Call, which remains in effect. Nevertheless, Indiana is proceeding with a Clean Air Interestate Replacement Rule to ensure that the reductions associated with CAIR are realized in the State of Indiana.
In response to US EPA’s rulemaking, IDEM adopted its state rule in 2006 based on the federal rule.  IDEM’s rule includes an annual and seasonal NOx trading program, and an annual SO2 trading program.  This rule requires compliance beginning in 2009.

CAIR was modeled with and without its associated emissions reductions to determine 8-hour ozone future year design values.  The latest modeled results presented in this document do not include CAIR as a state control strategy.
Consumer and Commercial Products (326 IAC 8)

This is a proposed new rule to adopt the OTC model rule with additional product coverage and more stringent VOC limits, 14.2 % reduction beyond the 40 CFR 59 rule, for a total reduction of 21% from uncontrolled emissions.  
Architectural and Industrial Maintenance (AIM) Coatings (326 IAC 8-14)

This rule will adopt more stringent VOC limits for AIM coatings based on the OTC model rule, 21% reduction beyond the 40 CFR 59 limits.

Automobile Refinishing Operations (326 IAC 8-10)

This rule extends existing regulations statewide.  It became effective on April 26, 2009 and is expected to provide 55% reduction from uncontrolled emissions, 24% reduction beyond the 40 CFR 59 limits.  
Cold Cleaning Degreasing (326 IAC 8-9)

The existing regulation establishes a vapor pressure limit for solvents used in cold cleaning degreasers in Lake and Porter counties.  Reducing the vapor pressure of the solvent used in turn results in decreased emission of VOC and Hazardous Air Pollutants (HAPs).  IDEM proposed new regulations to extend this requirement statewide.  
Stage I Vapor Recovery (326 IAC 8-4)

The existing regulation requires gasoline dispensing facilities with a monthly gasoline throughput of 10,000 gallons per month or greater to install vapor balance systems to collect gasoline vapors displaced during the transfer of gasoline between storage tanks and delivery trucks.  The proposed rulemaking will amend 326 IAC 4-1 to apply to all gasoline dispensing facilities regardless of when the storage tank was installed.  IDEM estimates that the rules requiring submerged loading and vapor balancing achieve a 90% reduction in VOC emissions versus uncontrolled underground storage tank loading.  The most recent documents related to these rulemakings are in Appendix K. 
6.0

Weight of Evidence (WOE) Demonstration
6.1

Results from Existing Modeling
6.1.1 
US EPA Modeling for Clean Air Interstate Rule (CAIR), 2005
The US EPA performed modeling to support the associated emission reductions from CAIR.  US EPA’s modeling conducted a basecase future year run to show future year concentrations resulting from existing emissions controls, then conducted future year modeling with emission reductions attributed to CAIR.  Results in Table 6.1 show the modeled results without CAIR emission reductions included.  The modeling was based on 1999 – 2003 design values.  Future year modeling was conducted, including for Lake and Porter counties, and the future year design values for 2010 and 2015 were evaluated for attainment of the 8-hour ozone NAAQS, as shown below in Table 6.1.  Results of the base future year modeling without CAIR show that both Indiana counties will attain the 8-hour ozone NAAQS in 2010 with modeled concentrations below 0.085 ppm.  With further reductions projected in CAIR for 2015, all design values continue to decrease and attain the 8-hour ozone NAAQS.

On July 11, 2008, the D.C. Circuit Court of Appeals vacated CAIR.  On December 23, 2008, CAIR was remanded without vacatur by the D.C. Circuit Court.  While NOx emission reductions associated with CAIR were projected to lower ozone concentrations in Northwest Indiana by 0.001 ppm or less, CAIR was created primarily as a control strategy for PM2.5.  Therefore, air quality benefits for reducing ozone concentrations as a result of CAIR are not as great and the vacatur of CAIR does not significantly impact future year 8-hour ozone design values when modeled without CAIR.  
Table 6.1
Modeling Results from US EPA for the Clean Air Interstate Rule

	County
	MSA/CMSA
	Design Value

(ppm)
	Future Year

Design Value

(ppm)
	Future Year

Design Value

(ppm)

	
	
	1999-2003
	2010 Base
	2015 Base

	Lake Co., IN
	Chicago, IL-IN
	0.0907
	0.0830
	0.0810

	Porter Co., IN
	Chicago, IL-IN
	0.0890
	0.0810
	0.0790

	Cook Co., IL
	Chicago, IL-IN
	0.0877
	0.0821
	0.0821

	DuPage Co., IL
	Chicago, IL-IN
	0.0707
	0.0667
	0.0671

	Kane Co., IL
	Chicago, IL-IN
	0.0777
	0.0720
	0.0710

	Lake Co., IL
	Chicago, IL-IN
	0.0833
	0.0770
	0.0754

	McHenry Co., IL
	Chicago, IL-IN
	0.0833
	0.0769
	0.0754

	Will Co., IL
	Chicago, IL-IN
	0.0793
	0.0707
	0.0699

	Kenosha Co., WI
	Chicago, IL-IN
	0.0987
	0.0913
	0.0894

	Milwaukee Co., WI
	Milwaukee, WI
	0.0907
	0.0825
	0.0796

	Ozaukee Co., WI
	Milwaukee, WI
	0.0953
	0.0862
	0.0829

	Racine Co., WI
	Milwaukee, WI
	0.0917
	0.0842
	0.0820


While US EPA’s modeling showed modeled results were over the 8-hour ozone standard for Kenosha and Ozaukee Counties in Wisconsin, the design values used in the modeling were much higher than current design values and therefore would yield higher results than when current design values are used.  Table 6.2 below shows a comparison of the design values EPA modeled (1999-2003) and the current design values (2004-2008).  On average, the reduction was over 0.01 ppm for all sites, while the Kenosha and Ozaukee County design values were approximately 0.016 ppm lower.  Therefore, the modeled results would be lower, and they would fall below the standard under current design values.
Table 6.2

Comparison of Modeled and Current Design Values for EPA’s CAIR Modeling
	County
	MSA/CMSA
	Design Value

(ppm)
	Design Value

(ppm)
	Difference in

Design Values

(ppm)

	
	
	1999-2003
	2004-2008
	

	Lake Co., IN
	Chicago, IL-IN
	0.0907
	0.0800
	-0.0107

	Porter Co., IN
	Chicago, IL-IN
	0.0890
	0.0773
	-0.0117

	Cook Co., IL
	Chicago, IL-IN
	0.0877
	0.0781
	-0.0096

	DuPage Co., IL
	Chicago, IL-IN
	0.0707
	0.0680
	-0.0027

	Kane Co., IL
	Chicago, IL-IN
	0.0777
	0.0713
	-0.0064

	Lake Co., IL
	Chicago, IL-IN
	0.0833
	0.0758
	-0.0075

	McHenry Co., IL
	Chicago, IL-IN
	0.0833
	0.0693
	-0.0140

	Will Co., IL
	Chicago, IL-IN
	0.0793
	0.0701
	-0.0092

	Kenosha Co., WI
	Chicago, IL-IN
	0.0987
	0.0823
	-0.0164

	Milwaukee Co., WI
	Milwaukee, WI
	0.0907
	0.0791
	-0.0116

	Ozaukee Co., WI
	Milwaukee, WI
	0.0953
	0.0789
	-0.0164

	Racine Co., WI
	Milwaukee, WI
	0.0917
	0.0768
	-0.0149


6.1.2 
US EPA Modeling Analysis for HDE Final Rulemaking

US EPA conducted modeling for Tier II vehicles and low-sulfur fuels.  This analysis was performed in 2000 to support final rulemaking for the Heavy Duty Engine (HDE) and Vehicle Standards and Highway Diesel Fuel Rule and its expected impact on ozone levels.  “Technical Support Document for the Heavy Duty Engine and Vehicle Standards and Highway Diesel Fuel Sulfur Control Requirements: Air Quality Modeling Analyses” (EPA420-R-00-028) was referenced for support of this ozone attainment demonstration for the 2 counties.  Base year emissions from 1996 were modeled for 3 ozone episodes: June 12-24, 1995; July 5-15, 1995; and August 7-21, 1995.  Results of this modeling show that ozone impacts from these fuel emission control measures, as well as the NOx SIP Call, would be substantial in Lake and Porter counties.  RRFs were calculated for each monitor in Lake and Porter County for future years 2007 and 2020.  These RRFs were applied to the 3-year (2001-2003) design values for each monitor in Lake and Porter County.  The resulting future year design values for 2007 and 2020 were calculated and shown below in Table 6.3.  The modeled future year design values for all monitors in Lake and Porter counties will attain the 8-hour ozone NAAQS of 0.085ppm.  
Table 6.3 - Modeling Results from US EPA HDE Rulemaking 
for the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area
	Monitor ID
	Site Name
	County
	State
	DV
2001-2003
	2007
	2020

	
	
	
	
	
	Modeled

RRFs
	Modeled Future Year DV
	Modeled

RRFs
	Modeled Future Year DV

	180890022
	Gary
	Lake
	IN
	0.0843
	0.9042
	0.0763
	0.8940
	0.0754

	180892008
	Hammond
	Lake
	IN
	0.0907
	0.9049
	0.0820
	0.9015
	0.0817

	180890024
	Lowell
	Lake
	IN
	0.0813
	0.8893
	0.0723
	0.8669
	0.0705

	181270024
	Ogden Dunes
	Porter
	IN
	0.0877
	0.9042
	0.0793
	0.8940
	0.0784

	181270026
	Valparaiso
	Porter
	IN
	0.0863
	0.9246
	0.0798
	0.9113
	0.0787

	181270020
	National Lakeshore
	Porter
	IN
	0.0860
	0.9077
	0.0788
	0.9077
	0.0781

	170310001
	4500 W.  123rd St.
	Cook
	IL
	0.083
	0.9265
	0.0766
	0.9462
	0.0782

	170310032
	3300 E.  Cheltenham
	Cook
	IL
	0.088
	0.9111
	0.0799
	0.9071
	0.0795

	170310050
	103rd And Luella
	Cook
	IL
	0.075
	0.9111
	0.0680
	0.9071
	0.0677

	170310064
	5720 S.  Ellis Ave
	Cook
	IL
	0.076
	0.9163
	0.0696
	0.9165
	0.0697

	170310072
	1000 E.  Ohio
	Cook
	IL
	0.080
	0.9363
	0.0752
	0.9444
	0.0759

	170311003
	6545 W.  Hurlbut St.
	Cook
	IL
	0.082
	0.9022
	0.0743
	0.8897
	0.0733

	170311601
	729 Houston
	Cook
	IL
	0.075
	0.9292
	0.0694
	0.9254
	0.0691

	170314002
	1820 S.  51st Ave.
	Cook
	IL
	0.074
	0.9114
	0.0671
	0.8994
	0.0663

	170314201
	750 Dundee Rd.
	Cook
	IL
	0.083
	0.9171
	0.0761
	0.9268
	0.0769

	170317002
	531 E.  Lincoln
	Cook
	IL
	0.086
	0.9171
	0.0792
	0.9268
	0.0800

	170436001
	Rt.  53
	DuPage
	IL
	0.079
	0.9390
	0.0692
	0.9441
	0.0695

	170890005
	665 Dundee Rd
	Kane
	IL
	0.082
	0.9417
	0.0747
	0.9441
	0.0749

	170971002
	Golf & Jackson Sts
	Lake
	IL
	0.087
	0.9168
	0.0752
	0.9044
	0.0754

	170971007
	IL Beach State Park
	Lake
	IL
	0.083
	0.9250
	0.0805
	0.9226
	0.0803

	171110001
	First St & 3 Oaks Rd
	McHenry
	IL
	0.079
	0.9389
	0.0792
	0.9404
	0.0738

	171971008
	South Lockport
	Will
	IL
	0.080
	0.9281
	0.0739
	0.9268
	0.0692

	171971011
	36400 S.  Essex Rd.
	Will
	IL
	0.079
	0.8908
	0.0707
	0.8722
	0.0782

	550590019
	Pleasant Prairie
	Kenosha
	WI
	0.101
	0.9250
	0.0934
	0.9226
	0.0932

	550790041
	UW-Milwaukee
	Milwaukee
	WI
	0.087
	0.9132
	0.0794
	0.8979
	0.0781

	550790085
	Bayside
	Milwaukee
	WI
	0.095
	0.9026
	0.0857
	0.8814
	0.0837

	550890008
	Grafton
	Ozaukee
	WI
	0.093
	0.9091
	0.0845
	0.8939
	0.0831

	550890009
	Harrington Beach
	Ozaukee
	WI
	0.098
	0.9183
	0.0900
	0.9064
	0.0888

	551010017
	Racine
	Racine
	WI
	0.095
	0.9214
	0.0875
	0.9196
	0.0874


DV – Design Value
RRF – Relative Response Factor

6.1.3 
MRPO Modeling Analysis for 8-Hour Ozone Standard Assessment

MRPO performed modeling to evaluate the effect of the NOx SIP Call and Tier II / Low Sulfur rule for future-year 2007 ozone in the Lake Michigan area.  This modeling was originally designed to assess the 1-hour ozone standard.  Further analysis was conducted and documented in MRPO’s White Paper “8-Hour Ozone Assessment,” dated May 2, 2001.  Base year design values used were the average of the design values for the 3 3-year periods (1994-1996, 1995-1997, and 1996-1998).  Base year emissions were taken from 1996 and 4 ozone episodes were evaluated: June 22-28, 1991; July 14-21, 1991; June 13-25, 1995; and July 7-18, 1995.  Results are shown in Table 6.4 below.

Table 6.4
MRPO Modeling Results for 8-Hour Ozone Assessment
	Monitor Name
	County
	State
	Base Year Average

Design Value (ppm)
	Future Year

Design Value

	
	
	
	’94-’96, ’95-’97, ’96-‘98
	2007

	Gary
	Lake
	Indiana
	0.092
	0.084

	Hammond
	Lake
	Indiana
	0.093
	0.085

	Lowell
	Lake
	Indiana
	0.087
	0.079

	Ogden Dunes
	Porter
	Indiana
	0.094
	0.085

	Valparaiso
	Porter
	Indiana
	0.086
	0.078

	National Lakeshore
	Porter
	Indiana
	0.090
	0.082

	Northbrook
	Cook
	Illinois
	0.085
	0.084

	Des Plaines
	Cook
	Illinois
	0.085
	.0.085

	Evanston
	Cook
	Illinois
	0.087
	0.084

	Chicago-SWFP
	Cook
	Illinois
	0.088
	0.082

	Chicago-Jardine
	Cook
	Illinois
	0.086
	0.081

	Pleasant Prairie
	Kenosha
	Wisconsin
	0.095
	0.090

	Racine
	Racine
	Wisconsin
	0.090
	0.085

	South Milwaukee
	Milwaukee
	Wisconsin
	0.091
	0.084

	Milwaukee-Alverno
	Milwaukee
	Wisconsin
	0.085
	0.079

	Milwaukee-UWMN
	Milwaukee
	Wisconsin
	0.085
	0.080

	Milwaukee-Bayside
	Milwaukee
	Wisconsin
	0.093
	0.087

	Grafton
	Ozaukee
	Wisconsin
	0.092
	0.086

	Harrington Beach
	Ozaukee
	Wisconsin
	0.093
	0.087


The resulting future year design values were calculated for Hammond at 0.085 ppm for Lake County and for Ogden Dunes, Porter County, respectively.  Base-year average design values (1994-1996, 1995-1997, 1996-1998) used in the MRPO modeling were 0.005 to 0.010 ppm greater than current base -year average design values (2004-2006, 2005-2007, 2006-2008) for most monitors.  Therefore, the modeling results would be lower if the current base year average design values were used.  Chart 6.1 below shows a comparison of the 3 base-year average design values over the past 14 years.  The trend for the design values at all monitors has dropped over this time period.

Chart 6.1
Comparison of Design Values from 1994 through 2008
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It should also be noted that this modeling was conducted in the year 2000 and used 1996 emission inventories.  More recent modeling uses updated emissions inventories from 2005 with revised growth factors and control reductions for future year modeling purposes as well as photochemical modeling updates that better characterize ozone formation and transport.  These factors also illustrate the changes between the older modeling results and current modeling for the NOx SIP call.   

Table 6.5
Comparison of Modeled Design Values:

’94-’96, ’95-’97, ’96-’98 versus ’04-’06, ’05-’07, ’06-’08
	Monitor Name
	County
	State
	Base Year Average

Design Value (ppm)

1990s
	Base Year Average

Design Value (ppm)

2000s
	Difference

	Gary
	Lake
	IN
	0.092
	0.077
	-0.015

	Hammond
	Lake
	IN
	0.093
	0.076
	-0.017

	Lowell
	Lake
	IN
	0.087
	Not Operational
	

	Ogden Dunes
	Porter
	IN
	0.094
	0.077
	-0.017

	Valparaiso
	Porter
	IN
	0.086
	0.074
	-0.012

	National Lakeshore
	Porter
	IN
	0.090
	Not Operational
	

	Northbrook
	Cook
	IL
	0.085
	0.072
	-0.013

	Des Plaines
	Cook
	IL
	0.085
	0.072
	-0.013

	Evanston
	Cook
	IL
	0.087
	0.075
	-0.012

	Chicago-SWFP
	Cook
	IL
	0.088
	0.077
	-0.011

	Chicago-Jardine
	Cook
	IL
	0.086
	0.077
	-0.009

	Pleasant Prairie
	Kenosha
	WI
	0.095
	0.082
	-0.013

	Racine
	Racine
	WI
	0.090
	0.077
	-0.013

	South Milwaukee
	Milwaukee
	WI
	0.091
	Not Operational
	

	Milwaukee-Alverno
	Milwaukee
	WI
	0.085
	0.073
	-0.012

	Milwaukee-UWMN
	Milwaukee
	WI
	0.085
	0.077
	-0.008

	Milwaukee-Bayside
	Milwaukee
	WI
	0.093
	0.079
	-0.014

	Grafton
	Ozaukee
	WI
	0.092
	0.077
	-0.015

	Harrington Beach
	Ozaukee
	WI
	0.093
	0.079
	-0.014


6.1.4 
MRPO Round 5 Modeling for 8-Hour Ozone Standard

MRPO recently performed updated CAMx modeling for ozone to support attainment demonstrations for the 5-state MRPO region.  Meteorology and base year emissions for 2005 were used to conduct Round 5 modeling.  The Round 5 modeling included several scenarios for attaining the ozone NAAQS.  One scenario included the implementation of "on-the-books" controls for future years such as the NOx SIP Call and the US EPA motor vehicle and fuel standards without the inclusion of the CAIR.  The future years modeled were 2009, 2012 and 2018.  Modeling results show ozone concentrations in Northwest Indiana will be below the 8-hour ozone standard of 0.08 ppm.  All sites in the Lake Michigan area modeled attainment by 2012.  Table 6.6 shows all the modeled results for 2009, 2012 and 2018 for ozone monitors in the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area.  
Table 6.6
Application of Round 5 RRFs to Most Current Base-Year Design Values 
for the Chicago-Gary-Lake County, IN-IL Ozone Nonattainment Area
	
	
	
	
	2009
	
	2012
	
	2018

	Monitor ID
	Site
	2003-2007

Base DV
	2009

RRF
	Future DV
	2012

RRF
	Future DV
	2018RRF
	Future DV

	180890022
	Gary
	0.078
	0.97
	0.075
	0.96
	0.074
	0.919
	0.071

	180890030
	Whiting
	0.079*
	0.971
	0.077
	0.96
	0.076
	0.922
	0.073

	180892008
	Hammond
	0.078
	0.971
	0.075
	0.96
	0.074
	0.922
	0.071

	181270024
	Ogden Dunes
	0.078
	0.966
	0.075
	0.953
	0.074
	0.909
	0.071

	181270026
	Valparaiso
	0.075
	0.963
	0.072
	0.949
	0.071
	0.907
	0.068

	170310032
	Cheltenham, IL
	0.072
	0.969
	0.071
	0.958
	0.068
	0.924
	0.068

	170314201
	Northbrook, IL
	0.072
	0.981
	0.072
	0.973
	0.069
	0.933
	0.055

	170317002
	Evanston, IL
	0.075
	0.976
	0.075
	0.967
	0.071
	0.926
	0.071

	170971007
	IL Beach, IL
	0.076
	0.976
	0.075
	0.962
	0.070
	0.908
	0.070

	550590019
	Chiwaukee, WI
	0.085
	0.972
	0.082
	0.956
	0.080
	0.900
	0.076

	550890009
	Harrington Beach, WI
	0.083
	0.961
	0.080
	0.939
	0.078
	0.870
	0.072

	551010017
	Racine, WI
	0.080
	0.965
	0.077
	0.947
	0.076
	0.886
	0.071

	551170006
	Sheboygan, WI
	0.088
	0.955
	0.081
	0.930
	0.079
	0.857
	0.075


* Represents 4 year design value averaging period (2004 through 2007)
6.1.5

Summary of Existing Modeling Results

US EPA and MRPO modeling shows that existing national emission control measures have brought Lake and Porter counties into attainment of the 8-hour ozone NAAQS.  Rulemakings to be implemented in the next several years will provide even greater assurance that air quality will continue to meet the standard into the future.  Modeling support for the NOx SIP Call, Heavy Duty Engine and Highway Diesel Fuel and Tier II/Low Sulfur Fuel and CAIR shows future year design values for Lake and Porter counties will attain the ozone standard with modeled future year design values below 0.08 ppm.  CAIR was vacated on July 11, 2008 and as a result, MRPO conducted modeling without the emissions reductions associated with CAIR.  MRPO’s results continue to show future year design values below 0.08 ppm without CAIR.  US EPA modeled base case future years with existing emission controls only and showed that Lake and Porter counties would attain the 8-hour ozone NAAQS without proposed additional national emission control strategies.  The application of the most current RRFs from MRPO’s Round 5 modeling demonstrates that the area will continue to attain the standard into the future.  Future national and local emission control strategies would ensure that each county’s attainment will be maintained with an increasing margin of safety over time.  
7.0

Mobile Source Emissions Budgets
US EPA requirements outlined in 40 CFR 93.118(e)(4) stipulate that mobile source emissions budgets for VOC and NOx be established as part of a SIP.  The mobile source emissions budgets are necessary to demonstrate conformance of transportation plans and transportation improvement programs with the SIP.  
An example of the detailed mobile input and output calculation files is located in Appendix I.
7.1
On-Road Emissions Estimates
The Northwest Indiana Regional Planning Commission (NIRPC) is the Metropolitan Planning Organization (MPO) for the area that includes Lake and Porter counties.  This organization maintains a travel demand forecast model that is used to simulate the traffic in the area and is used to predict what that traffic would be like in future years given growth expectations.  The model is used mostly to identify where travel capacity will be needed and to determine the infrastructure requirements necessary to meet that need.  It is also used to support the calculation of mobile source emissions.  The travel demand forecast model is used to predict the total daily VMT and a US EPA software program called MOBILE6 is used to calculate the emissions per mile.  The product of these 2 outputs, once combined, is the total amount of pollution emitted by on-road vehicles for the particular analyzed area.
7.2
Overview

Broadly described, MOBILE6 is used to determine “emission factors”, which are the average emissions per mile (grams/mile) for ozone precursors NOx and VOCs.  There are numerous variables that can affect the emission factors.  The vehicle fleet (vehicles on the road) age and the vehicle types have a major effect on the emission factors.  The facility-type the vehicles are traveling on (MOBILE6 facility-types are Freeway, Arterial, Local and Ramp) and the vehicle speeds also affect the emission factor values.  Meteorological factors such as air temperature and humidity, and the area’s Inspection/Maintenance program affect the emission factors as well.  Once emission factors are determined, the emission factor(s) is multiplied by the VMT to ultimately determine the quantity of vehicle emissions.  
It should be noted that each year analyzed will have different emission factors, volumes, speeds, and likely some additional links.  Example MOBILE6 input and output files can be found in Appendix I.
7.3
Emissions Estimations

Table 7.1 outlines the on-road emission estimates for the Lake and Porter counties for the years 2005 and 2009.  The 2005 emission estimates are based on the actual travel demand model network for the year 2005 under the Connections 2030 Regional Transportation Plan.  The 2009 emission estimates are interpolated values based on the travel demand model network projected to exist for 2005 and 2010 under the Connections 2030 Regional Transportation Plan.

Table 7.1 - Emission Estimations for On-Road Mobile 
Sources for the Lake and Porter Ozone Nonattainment Area
	Lake and Porter
	2005
	2009

	VOC (tons/day)
	16.16
	11.18

	NOx (tons/day) 
	65.45
	44.01


Table 7.2 contains the 2009 regional motor vehicle emissions budget for the Lake and Porter counties.  
Table 7.2 - Motor Vehicle Emission Budgets for the 

Lake and Porter Ozone Nonattainment Area
	Lake and Porter
	2009

	VOC (tons/day)
	11.8

	NOx (tons/day)
	46.3


This budget includes the emission estimates calculated for 2009 with a 5% cushion.  This budget is based on the emission estimations for on-road mobile sources for the year 2009 as listed in Table 7.1.  For purposes of establishing the motor vehicle emission budget, the cushion was applied and the final budget was then rounded up to the next tenth of a ton.  The emission estimates derive from the NIRPC travel demand model and MOBILE6 as described above under the NIRPC 2030 Long Range Plan, which was adopted on June 21, 2007.  The emissions calculation methodology, latest planning assumptions, and cushion were determined through the interagency consultation process described in the Transportation Conformity Memorandum of Understanding (MOU) for NIRPC.

Base M (2005) CAMx modeling results, excluding electric generating unit emission reductions from CAIR, indicated a worst case future year (2009) design value for the Lake and Porter ozone Nonattainment Area of 0.077 ppm.  In an effort to accommodate future variations in travel demand models (TDM) and VMT forecast when no change to the network is planned, IDEM consulted with the interagency consultation group for Lake and Porter counties, including US EPA, to determine a reasonable approach to address this variation.  Based on this discussion, a 5% cushion was approved and has been added to the MVEB as described above for the Lake and Porter ozone Nonattainment Area.
A 5% cushion is appropriate because; 1) there is an acknowledged 1 to 2 % potential variation in VMT forecast and potential estimated mobile source emissions due to expected modifications to TDM and mobile emissions models; and 2) air quality modeling indicates that a 5% increase in projected mobile source emissions will still provide for modeled attainment of the Lake and Porter ozone Nonattainment Area.  
While IDEM believes that this is sufficient to support the requested increase, IDEM and its partners will be conducting additional air quality modeling which will include the adjusted on-road mobile emissions as well as any additional corrections and modifications that may be necessary due to the constant review and evaluation of the model inputs.
8.0
Contingency Measures
Section 172(c)(9) requires that the attainment demonstration contain specific measures that would take effect upon a State’s failure to attain the ozone standard in a given area, without further action by the State or US EPA.   

As part of the regional planning effort through the MRPO, Indiana and Illinois, along with Ohio, Michigan and Wisconsin, agreed to implement various VOC control measures to help maintain air quality in the Chicago Nonattainment Area and the entire Midwest region.  IDEM proposes to implement rules to reduce emissions from all or some of the following area source categories; automobile refinishing, architectural and industrial maintenance (AIM) coatings, consumer products, stage I vapor recovery and cold-cleaning degreasing.  These potential rules have been evaluated and agreed to by the MRPO states to address regional ozone and particulate matter nonattainment.  
US EPA guidance indicates that States must pre-adopt rules with implementation dates pending demonstration of attainment and States will have 60 days after US EPA notification of failure to attain to perform all actions needed to affect full implementation of the measures.  
Contingency measures to be considered will be selected from a comprehensive list of measures deemed appropriate and effective at the time the selection is made.  Listed below are example measures that may be considered.  The selection of measures will be based upon cost-effectiveness, emission reduction potential, economic and social considerations, or other factors that IDEM deems appropriate.  IDEM will solicit input from all interested and affected persons in the maintenance area prior to selecting appropriate contingency measures.  All of the listed contingency measures are potentially effective or proven methods of obtaining significant reductions of ozone precursor emissions.  Because it is not possible at this time to determine what control measure will be appropriate at an unspecified time in the future, the list of contingency measures outlined below is not comprehensive.  Indiana anticipates that if contingency measures should ever be necessary, it is unlikely that a significant number (i.e., all those listed below) will be required.

1. Vehicle emissions testing program enhancements (liquid leak inspection, increased weight limit, addition of diesel vehicles, etc.)

2. Asphalt paving (lower VOC formulation)

3. Diesel exhaust retrofits

4. Traffic flow improvements

5. Idle reduction programs

6. Portable fuel container regulation (statewide)

7. Park and ride facilities

8. Rideshare/carpool program

9. VOC cap/trade program for major stationary sources

10. Commercial/consumer solvents (statewide)

IDEM rules will follow model rules developed by the Ozone Transport Commission, rules developed by other states, or federal rules.  Since US EPA has indicated that they will be moving forward with rulemakings in many of these categories as well, IDEM will monitor progress of the federal rules and consider the implications on state rulemakings.  IDEM intends to implement the state rule if federal rules are not finalized and effective prior to the beginning of the 2009 ozone season.  Draft and final rules that IDEM has begun the rulemaking process are included in Appendix K.
No contingency measure shall be implemented without providing the opportunity for full public participation during which the relative costs and benefits of individual measures, at the time they are under consideration, can be fully evaluated.

9.0

Indiana’s Potential Impact on Downwind Nonattainment Areas
Since the original designation of this area as nonattainment under the 1-hour standard and continuing with the 8-hour designations, monitors outside the area in southeastern Wisconsin as well as LaPorte County, Indiana have, at various times, been considered the controlling monitors in developing attainment strategies.  The ozone values at these sites have steadily declined as controls have been implemented and now show attainment as well.  Therefore, the Chicago-Gary-Lake County, IL-IN Ozone Nonattainment Area is no longer contributing to violations of the NAAQS in these areas.

In addition, modeling is currently being conducted to determine the impacts of the Chicago-Gary-Lake County, IL-IN Ozone Nonattainment Area on Holland, MI.  Upon completion of the work, an addendum to this attainment demonstration may be submitted detailing the findings.

10.0

Public Participation
Please refer to Appendix D of the Redesignation Request and Maintenance Plan that accompanies this submittal.
11.0

Conclusion
Monitored air quality in the Nonattainment Area has shown steady decreases in ozone as a result of national and local control strategies implemented since designation.  In fact, Lake and Porter counties have already attained the NAAQS for ozone as has the rest of the Nonattainment Area.
It is clear that NOx and VOC emission reductions since designation have had a positive effect on regional ozone levels.  Although the 2008 photochemical modeling results were slightly above 0.085 ppm, the 2008 results were very close to demonstrating attainment, and the 2009 photochemical modeling results do demonstrate attainment.  This attainment demonstration shows that once the photochemical modeling results are considered along with additional national, regional, and local control measures to be phased-in or implemented in 2007, 2008 and 2009, air quality in the area will exceed previous photochemical model predictions and the area will maintain attainment of the ozone standard well beyond June 15, 2009.  
Indiana has performed an analysis that shows the air quality improvements are due to permanent and enforceable measures and that significant regional NOx reductions will ensure continued compliance (maintenance) with the standard.  Indiana will also demonstrate that the redesignation of Lake and Porter counties will not adversely affect a downwind area’s ability to attain the standard.  Additionally, Indiana has ensured that all CAA requirements necessary to support redesignation have been met.  
Under the previous 1-hour standard, and under the current 8-hour standard for ozone, controls that are more stringent than in any other portion of Indiana have been implemented in Lake and Porter counties.  These controls are comparable to those implemented elsewhere within the Nonattainment Area, despite the fact that Lake and Porter counties only account for about 7% of the total population within the entire Nonattainment Area.  These controls shall remain in effect following redesignation to ensure continued compliance with the standard.

In addition to the corrective actions (should they be necessary) outlined in this submittal, Indiana continues to participate in the regional air quality planning efforts sponsored by MRPO.  The current goal of the planning process is to establish a regional control strategy that provides for attainment of the ozone and fine particle standards throughout Illinois, Indiana, Michigan, Ohio, and Wisconsin.  Along with the other MRPO states, Indiana is considering the implementation of local and statewide emission control measures, where photochemical modeling and culpability analyses demonstrate a clear need, and cost-effectiveness analyses justify the implementation of such measures.

This plan satisfies Indiana’s obligation under Section 172(c) of the CAA to demonstrate how the area will attain the air quality standard for ozone by the attainment date, and, as a result, realize cleaner air.  The development of this plan, along with the plan from Illinois, will bring this region into compliance with state and federal ozone quality standards, and provide real progress in the state’s journey toward cleaner air.  
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