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2040 No Build 2040 Build

# Intersection AM PM AM PM
LOS | Delay | Volume | LOS | Delay | Volume | LOS | Delay | Volume | LOS | Delay | Volume
15 |IL-53 and Illiana WB Ramps B | 136 | 2964 | B | 137 | 3,005
16 |IL-53 and Illiana EB Ramps B 17.2 2,682 A 9.6 2,613
17 |IL-53 at Arsenal Rd F 50.1 238 | F |>>1500| 2409 | E | 393 | 2819 | F | 540 | 2954
1g |IL-53 at Wilmington- E | 620 | 2846 | E | 589 | 2846 | D | 401 | 2735 | D | 435 | 2,735
Peotone Rd

19 I?jid ChicagoRd at Arsenal || o35 | 1119 | ¢ | 239 | 1,119 | A | 92 444 | A | 84 | 408
20 I?jid Chicago Rd at Peotone | - 1912 | F ; 2107 | F | 912 | 1,040 | E | 446 | 1,033
g |WiltonCenterat Arsenal Rd | o 0on o0 1304 | B |>>1500| 1258 | F - 1455 | F | 585 | 1,438

- north of interchange

Wilton Center at
22 |Wilmington-Peotone Rd - B 10.8 996 A 9.8 1,001 B 14.5 792 C 16.8 797
south of interchange

Wilton Center (Cedar) Rd at

2 |Iliana WB Ramps c | 217 | 1,498 B | 130 | 1,509

g4 |Wilton Center (Cedar) Rd at B | 186 | 1152 | B | 151 | 1,190
[liana EB Ramps
US 45 at Wilmington-

25 |Peotone Rd - north of F [>1500]| 1,629 F [>>1500| 1,629 F 812 | 1,336 F | 640 | 1,256
interchange

26 |US 45 atKennedy Rd-south |y 26.7 637 A 36 637 A 59 501 A | 50 524
of interchange

g7 |US45and Illiana WB A 7.9 1,388 A 7.6 1,235
Ramps

28 |US 45 and Illiana EB Ramps B 159 | 1,391 B | 117 | 1,197
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2040 No Build 2040 Build
# Intersection AM PM AM PM
LOS | Delay | Volume | LOS | Delay | Volume | LOS | Delay | Volume | LOS | Delay | Volume
pg |County Hwy9at[-57 58 B | 127 | 1261 | B | 122 | 1,236 | B | 189 | 1211 | B | 158 | 1,335
Ramps
3o |Sounty Hwy9at[-57 NB F 1374 | 1,346 F 513 | 1273 | A 7.8 1,166 | A 58 | 1,165
Ramps
I-57 at Wilmington-Peotone >>
31 Rd NB Ramps F >>150.0 1,611 F >>150.0 1,468 E 38.7 1,688 EF 150.0 1,993
I-57 at Wilmington-Peotone >>
32 Rd SB Ramps D 29.0 1,660 F 145.8 1,888 F >>150.0| 1,727 F 150.0 1,299
Wilmington-Peotone Rd at
33 Rathje Rd - east of B 16.5 1,790 D 39.3 1,889 B 12.5 1,554 B 14.7 1,713
interchange
Wilmington-Peotone Rd at
34 [88th Ave - west of F - 2,704 F - 2,996 F - 2,610 F - 2,854
interchange
- - >>
35 |[L-S0atTuckerRd-northof o __1on o) 3008 | F [>>1500| 3008 | F |>>1500| 3505 | F 3,505
interchange 150.0
36 |!L-50at Kennedy Rd - south | 17.0 1,852 | C | 210 | 1,883 | D | 321 1883 E | 476 | 1,886
of interchange
37 |IL-50 and Illiana WB Ramps B 19.7 2,509 B 13.8 2,425
38 |IL-50 and Illiana EB Ramps A 8.4 930 A 9.3 1,059
39 |IL-1 at 311th St/ Corning Rd F - 1,358 F 133.5 1,347 F - 2,019 F - 2,051
40 |IL-1 at Kentucky Rd C 15.1 1,140 E 38.6 1,160 A 4.5 1,235 A 6.3 1,261
41 |IL-1 and Illiana WB Ramps B 10.7 2,036 A 8.9 2,065
42 |IL-1 and Illiana EB Ramps C 20.8 1,541 C 20.5 1,619
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2040 No Build 2040 Build
# Intersection AM PM AM PM
LOS | Delay | Volume | LOS | Delay | Volume | LOS | Delay | Volume | LOS | Delay | Volume
g3 |US4latls7th Ave-north | p - 1894 | F ] 1875 | F - 1906 | F - 1,903
of interchange
g4 |US41atSR2 -south of B 17.9 2218 C 2.8 2,339 C 208 | 2,369 C | 240 | 1,865
interchange
45 |US4landllliana WB A 4.1 1,593 A 5.4 1,733
Ramps
46 |US 41 and Illiana EB Ramps A 5.0 1,652 A 5.0 1,778
g7 [SR55at153rd Ave -north F - 1,605 F - 1,689 F - 1,853 F - 1,865
of interchange
48 |SR55at163rd Ave-south | 3.1 1,132 A 43 1,132 B 103 | 1,466 c | 211 | 1,581
of interchange
49 |SR 55 and Illiana WB Ramps B 14.8 1,922 A 7.5 1,733
50 |SR 55 and Illiana EB Ramps C 26.7 1,982 A 8.6 1,713
51 |SR 2 atI-65 SB Ramps B 14.4 1,993 B 13.7 2130 | A 9.0 1,807 B 102 | 2,038
52 |SR 2 atI-65 NB Ramps B 143 1,832 B 10.4 1,846 B 109 | 2,066 B 102 | 2,065
53 |US 231 at1-65 SB Ramps B 11.3 1,965 B 11.4 2,095 | A 7.9 1,928 B 13.0 | 2,046
54 |US 231 at1-65 NB Ramps A 6.1 1,412 A 5.8 1,404 A 7.4 1,410 A 7.1 1,415

Source: Parsons Brinckerhoff, 2013
Shaded cells = intersection does not exist in the No-Action Alternative
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intersection was chosen because it demonstrates the highest volume in the PM peak
period. The nine intersections selected also show proximity to sensitive receptors and
even geographical representation across the project area. Seven of these intersections
are in Illinois; two are in Indiana. The intersections chosen for analyses were:

Illinois

e #12 —Riley Road at Peotone Road

e #17 —1IL-53 at Arsenal Road

e #21 — Wilton Center at Arsenal Road

e #31 —I-57 at Wilmington-Peotone NB Ramps

e #32—1-57 at Wilmington-Peotone SB Ramps

e #34 — Wilmington-Peotone Road at 88" Avenue
e #39—IL-1 at 311t Street

Indiana
e #43 —US 41 at 157t Avenue
e #47 — SR 55 at 153 Avenue

2.4.4 lllinois Analysis

COSIM pre-screen worksheets were submitted to IDOT for the seven selected
intersections in Illinois. In accordance with the Illinois COSIM Carbon Monoxide Screen
for Intersection Modeling Air Quality Manual Version 4.0, the Illinois portion of this
project is exempt from a project-level carbon monoxide analysis because the highest
design-year approach volume on the busiest leg of each of the seven intersections
analyzed is less than 5,000 vehicles per hour. Refer to Appendix A for the pre-screen
modeling results for each of the seven intersections analyzed in Illinois.

2.45 Indiana Analysis

Maximum one-hour and eight-hour CO levels were predicted for the existing (2010),
opening (2018) and design year (2040) at the two intersections selected for analysis in
Indiana. Maximum one-hour CO concentrations are shown in Table 2-4. Maximum
eight-hour CO concentrations are shown in Table 2-5. The CO levels estimated by the
model are the maximum concentrations that could be expected to occur at each air
quality receptor site analyzed. This assumes simultaneous occurrence of a number of
worst case conditions: peak hour traffic conditions, conservative vehicular operating
conditions, low wind speed, low atmospheric temperature, neutral atmospheric
conditions, and maximizing wind direction.
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Table 2-4. Predicted Worst-Case One-Hour CO Concentrations (ppm)

2010 2018 2040
Intersection Existing No Build Build* No Build Build*
AM PM | AM PM | AM PM | AM PM | AM PM
US 41 at 157t Avenue 5.9 5.9 5.9 5.9 5.9 5.9 59 59 5.8 5.8
IN 55 at 1537 Avenue 5.8 59 5.8 5.8 5.9 5.9 5.9 5.9 6.0 5.9

Notes: Concentrations = modeled results + 1-hour CO background.
1-hour CO background = 5.6 ppm; 1-hour CO standard = 35 ppm.
*The build alternative results represent all three build alternatives.
Abbreviations: AM = morning; PM = evening; ppm = parts per million.

Table 2-5. Predicted Worst-Case Eight-Hour CO Concentrations (ppm)

: 2010 2018* 2040*
Intersection — - : : .
Existing No Build Build No Build Build
US 41 at 157t Avenue 2.6 2.6 2.6 2.6 2.5
IN 55 at 1534 Avenue 2.6 2.5 2.6 2.6 2.7

Notes: Concentrations = (modeled results x persistence factor [0.7]) + 8-hour CO background.
8-hour CO background = 2.4 ppm; 8-hour CO standard =9 ppm.

*The build alternative results represent all three build alternatives, as traffic is not expected to
differ for the three build alternatives based on the alignment differences in the three build
alternatives.

Abbreviations: ppm = parts per million.

Based on the 1-hour values presented in Table 2-4, the build alternatives are predicted to
slightly increase CO levels (less than 2%) at one location and slightly decrease CO levels
at one location in 2040, when compared to the No-Action Alternative. The alternatives
are not predicted to cause or exacerbate a violation of the NAAQS for CO, as all levels are
below the 1-hour NAAQS of 35 ppm.

Based on the eight-hour values presented in Table 2-5, the build alternatives are
predicted to slightly increase CO levels at one location and slightly decrease CO levels at
one location in 2040, when compared to the No-Build Scenario. The alternatives are not
predicted to cause or exacerbate a violation of the NAAQS for CO, as all levels are below
the 8-hour NAAQS of 9 ppm. The CAL3QHC Version 2 input and output data for each
site is contained in Appendix C.

In summary, a microscale CO analysis was conducted to determine if any of the
alternatives have the potential to cause or exacerbate a violation of the applicable CO
standards. The result of this analysis, which was conducted following USEPA’s
Guideline for Modeling Carbon Monoxide from Roadway Intersections (USEPA 1992a), is that
the alternatives are not predicted to cause or exacerbate a violation of the NAAQS for
CO.
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2.5 Microscale PM:z.s Analysis

The PM analysis follows USEPA’s nine-step process, as shown in Figure 2-3, which is
detailed in USEPA’s the Transportation Conformity Guidance for Quantitative Hot-Spot
Analysis in PMzsand PMi Nonattainment and Maintenance Areas, November 2013
(http://www.epa.gov/otag/stateresources/transconf/policy/420b13053-sec.pdf. The hot-
spot analysis compares the air quality concentrations with the proposed project (the
build scenario) to the 1997 annual PM2.5 NAAQS (15 ug/m?). These air quality
concentrations are determined by calculating a future design value, which is a statistic
that describes future air quality concentrations in the project area that can be compared
to a particular NAAQS. This report serves as documentation of the PM hot-spot
analysis and includes a description of all steps.

2.5.1 Determination of Need

The Illiana Corridor traverses Will County in Illinois and Lake County in Indiana. Will
County is within the Chicago PM2.5 area, which is currently classified as a maintenance
area, and Lake County is classified as a maintenance area for the 1997 (annual) PM2s
standard. Section 93.123(b)(1) of the conformity rule, defines those projects that require
a PMas or PMuo hot-spot analysis as including “(i) New highway projects that have a
significant number of diesel vehicles, and expanded highway projects that have a
significant increase in the number of diesel vehicles.” As shown in Table 2-6 and Table
2-7, the Illiana Corridor is predicted to have between 6,100 to 8,100 Average Annual
Daily Traffic (AADT) diesel trucks in 2040 and between 3,450 and 5,340 AADT diesel
trucks in 2018. This information was brought to the interagency group on February 14,
2013 and they determined that the project would complete a quantitative hot-spot
analysis following USEPA’s “Transportation Conformity Guidance for Quantitative Hot-Spot
Analysis in PMzsand PMi Nonattainment and Maintenance Areas”, November 2013.

llliana Corridor 2-19 Air Quality Technical Report


http://www.epa.gov/otaq/stateresources/transconf/policy/420b13053-sec.pdf

Figure 2-3. Overview of PM Quantitative Hot-Spot Analysis
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Table 2-6. Preliminary Projected 2040 Change in Bi-Directional AADT

Projected 2040 Change in AADT
i ) : (Build vs. No Build)
llliana Corridor Section -
Passenger Diesel Total
Car Truck

Illiana Corridor from I-55 to IL-53 23,600 6,600 30,200
Illiana Corridor from IL-53 to Wilton-Center Road 12,800 6,100 18,900
Illiana Corridor from Wilton-Center Road to US 45 16,100 8,100 24,200
Illiana Corridor from US 45 to I-57 11,800 8,000 19,800
Illiana Corridor from I-57 to IL-50 17,7 00 7,700 25,400
Illiana Corridor from IL-50 to IL-1 11,300 7,100 18,400
Illiana Corridor from IL-1 to US 41 9,700 7,500 17,200
Illiana Corridor from US 41 to SR 55 9,200 7,400 16,600
Illiana Corridor from SR 55 to I-65 11,200 7,300 18,500
I-55 north of Illiana Corridor -600 -600 -1,200

I-55 south of Illiana Corridor 4,200 1,400 5,600
I-57 north of Illiana Corridor -8,000 -800 -8,800
I-57 south of Illiana Corridor -9,100 -1,400 -10,500

I-65 north of Illiana Corridor 3,800 1,400 5,200

I-65 south of Illiana Corridor 2,400 1,000 3,400

Source — PB Travel Demand Modeling, No Build and B3 Alternatives
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Table 2-7. Preliminary Projected 2018 Change in Bi-Directional AADT

Projected 2018 Change in AADT
; : ; (Build vs. No Build)
[lliana Corridor Section -
Passenger Diesel Total
Car Truck
Illiana Corridor from I-55 to IL-53 10,720 3,980 14,700
Illiana Corridor from IL-53 to Wilton-Center Road 6,450 3,450 9,900
Illiana Corridor from Wilton-Center Road to US 45 10,550 5,250 15,800
Illiana Corridor from US 45 to I-57 6,860 5,340 12,200
Illiana Corridor from I-57 to IL-50 9,760 4,640 14,400
Illiana Corridor from IL-50 to IL-1 5,210 4,490 9,700
Illiana Corridor from IL-1 to US 41 3,470 4,530 8,000
Illiana Corridor from US 41 to SR 55 3,840 4,460 8,300
Illiana Corridor from SR 55 to I-65 8,260 4,840 13,100
[-55 north of Illiana Corridor -560 -40 -600
1-55 south of Illiana Corridor 2,880 1,320 4,200
1-57 north of Illiana Corridor -5,940 -260 -6,200
1-57 south of Illiana Corridor 6,210 990 -7,200
I-65 north of Illiana Corridor 2,050 550 2,600
[-65 south of Illiana Corridor -430 630 200

Source — PB Travel Demand Modeling, No Build and B3 Alternatives

2.5.2 Determination of Approach, Models and Data

2.5.2.1 Approach

In consultation with the interagency working group, those locations of the project with

the highest expected air quality concentrations were analyzed. Based on the data in
Table 2-6 and in consultation with the interagency group, the following sites were

analyzed:

e I-55 to IL-53 — has the highest overall AADT and sensitive receptors nearby such as

Midewin Tallgrass Prairie — 8 highest truck volumes, but 1<t highest total traffic.
Includes the I-55 interchange.

US 45 to I-57 — (including west of US 45) highest truck volumes, nearby residential,
new interchange and farm nearby — will also encompass 3rd highest truck volume
site (I-57 to IL-50).

IL-1 to US 41 — 4* highest truck volumes, crosses both states, new interchange, has
nearby sensitive receptors.

SR 55 to I-65 — nearby sensitive receptors, 6™ highest truck volumes, 6 highest total
traffic, Indiana location. In addition the AADT on I-65 is the highest within the
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Study Area. As such, this location is expected to have the highest air quality
concentrations within the Study Area.

SR 55 to I-65 (Site 4) is the focus of the PM2shot-spot analysis and will be analyzed in
greater detail to ensure that the project does not cause or exacerbate a violation of the
applicable NAAQS. Information on other sites is provided for informational purposes.

2.5.2.2 Years

The analysis was performed for both the opening (2018) and design (2040) years of the
project, for the predicted traffic conditions at each location identified above. Since the
project is located in an area designated as maintenance for the annual 1997 PM2s
NAAQS, but attainment for the 24-hour PM2s NAAQS and 24-hour PMio NAAQS, the
quantitative PM hot-spot analysis was limited to comparing the project’s impact to the
1997 annual PM:sstandard (15 pug/m?).

2.5.2.3 PM Emissions

As agreed upon during the June 20, 2013 Tier Two Consultation Meeting, the PM hot-
spot analysis included directly emitted PM2s emissions. PM:s precursors were not
considered in PM hot-spot analyses, since precursors take time at the regional level to
form into secondary PM. Exhaust, brake wear, and tire wear emissions from on-road
vehicles were included in the project’s PMzs analysis. For this analysis, both running
and crankcase running exhaust were considered because start exhaust is unlikely to
occur on the roadways included in the model domain. Re-entrained road dust was not
included because the SIPs do not identify that such emissions are a substantial
contributor to the PM:2s air quality in the nonattainment area. Emissions from
construction-related activities were not included because they are considered temporary
as defined in 40 CFR 93.123(c)(5) (i.e., emissions that occur only during the construction
phase and last five years or less at any individual site).

2.5.2.4 Model

The analysis was performed using the USEPA’s MOVES emissions model
(MOVES2010b) and the latest version of Trinity’s BREEZE roads model which
incorporates USEPA’s CAL3QHCR.

2.5.2.5 Data

MOVES input files were obtained from CMAP and NIRPC. Project-specific traffic data,
including link specific hourly volume, average vehicle speeds, and facility type, were
obtained from the traffic network developed for the traffic analysis presented in this Tier
Two FEIS, for each roadway section in the project area. Hourly vehicle volumes were
obtained for A.M. peak, midday, P.M. peak, and off-peak traffic conditions. Detailed
information regarding each analysis link can be found in Appendix B.

In consultation with USEPA, meteorological data for the years 2006-2010 measured at
the Greater Kankakee Airport was obtained in the format required for use in
CAL3QHCR. This meteorological data is representative of the terrain, climate, and
topography of the Study Area.
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2.5.3 Estimation of On-Road Vehicle Emissions

On-road vehicle emissions were estimated using MOVES2010b. MOVES input files
were provided by each of the MPOs. MOVES input relies on link-specific data. The PM
emissions vary by time of day and time of year. Volume and speed data for each link
were obtained from the traffic analysts for A.M. peak, P.M. peak, midday, and off-peak
traffic conditions. MOVES was run 16 times (A.M. peak, P.M. peak, midday, and off-
peak) using quarterly climate conditions, as developed by the MPO staff. For every link,
a set of 4 emission factors in units of grams per mile were developed for use. Traffic
projection time periods and time period groupings that were used in the analysis are
shown in Table 2-8.

Table 2-8. Traffic Analysis Time Periods

Time Period Name Description From To # of Hours
Off peak Period 1 Overnight 8:00 PM 6:00 AM 10
Period 2 Pre- AM Shoulder 6:00 AM 7:00 AM 1
AM peak Period 3 AM Peak 7:00 AM 9:00 AM 2
Period 4 Post- AM Shoulder 9:00 AM 10:00 AM 1
Period 5 Midday 10:00 AM 2:00 PM 4
Midday
Period 6 Pre- PM Shoulder 2:00 PM 4:00 PM 2
Period 7 PM Peak 4:00 PM 6:00 PM 2
PM peak
Period 8 Post- PM Shoulder 6:00 PM 8:00 PM 2

Source — Parsons Brinckerhoff Travel Demand Modeling

Emission factors were developed for Will County, Illinois and Lake County, Indiana.
All possible combinations of gasoline and diesel fueled vehicles on rural roadways were
selected since all vehicle types are present in the project area. Link specific emission
factors were obtained using link specific vehicle mix information developed from the
project specific traffic model. The Illiana Corridor and major crossroads such as I-55, I-
57, and I-65 were classified as rural restricted roadways. Other smaller local roadways
were classified as rural unrestricted roadways. Further information regarding MOVES
input and output values can be found in Appendix B.

2.5.4 Estimation of Emissions from Road Dust, Construction and
Additional Sources

As mentioned earlier, road dust emissions were not included in the analysis.
Construction emissions were not included because construction is not expected to occur
at any individual location for more than five years. No additional sources of PM2s
emissions were included. It is assumed that PM2s concentrations due to any other
nearby emissions sources were included in the ambient monitor values used for
background concentrations. In addition, this project is not expected to result in changes
to emissions from nearby sources.
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2.5.5 Selection of Air Quality Model, Data Inputs and Receptors

2.5.5.1 Model

The USEPA’s CAL3QHCR air dispersion model was used to estimate concentrations of
PM:5 due to project operation. The model uses traffic data, emission factor data, and
meteorological data to estimate ground-level concentrations of PMas at a series of
receptors. For each modeled alternative, the model setup included a series of links, or
roadway sections, in the vicinity of the freeflow section or interchange modeled.

2.5.5.2 Data Inputs

Link-specific inputs included length, mixing zone width, hourly volume, and emission
factor. A conservative link height of zero feet was assumed for all links, as confirmed at
the Tier Two Consultation Meeting on June 20, 2013.

Meteorological input files were processed using surface data and upper air data as
detailed earlier. Asrecommended in USEPA’s “Guideline on Air Quality Models”
(Appendix W to 40 CFR Part 51), five consecutive years of the most recent and readily
available meteorological data were used for the dispersion modeling analysis. For this
area, the 2006-2010 meteorological surface data from the Greater Kankakee Airport and
upper air data from Lincoln, Illinois was used. CAL3QHCR was run separately for each
of the five years of meteorological data. CAL3QHCR can only be run for one season at a
time, therefore a total of 20 model runs were executed for each scenario. A surface
roughness of 74 cm (corn fields) and an averaging time of 60 minutes were used in the
model.

2.5.5.3 Receptors

Receptors were placed in order to estimate the highest concentrations of PM2s to
determine any possible violations of the NAAQS. Highest concentrations are expected
to occur at the intersections/interchanges with the highest-volume roadways. Receptors
were placed along the right of way and five meters away from any project features, as
well as at sensitive receptors and on stringlines back from the project corridor. These
receptor locations are expected to capture the highest concentrations from the project (at
the edge of roadway and right of way), concentrations at sensitive receptors in the
project area (homes, farms, etc.), as well as demonstrate the pollutant concentrations at
varying distances from the project corridor with the stringlines. Identical receptor
locations were used for No-Action and build alternatives in order to directly compare
project effects. Receptors that fall within five meters of any project feature or other
locations where the public would normally be present for a limited timed were
removed, according to the PM guidance. Receptors and roadway links included at each
analysis sites are shown in Figure 2-4, Figure 2-5, Figure 2-6, and Figure 2-7.
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Figure 2-4. PM:s Analysis Site 1 - I-55 to IL-53

Illiana Corridor

Note: yellow dots = receptors; blue lines = roadway links; blue dots = link endpoints
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Figure 2-5. PM:s Analysis Site 2 - US 45 to I-57

Illiana Corridor

Note: yellow dots = receptors; blue lines = roadway links; blue dots = link endpoints
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Figure 2-6. PM:s Analysis Site 3 - IL-1 to US 41

Illiana Corridor

Note: yellow dots = receptors; blue lines = roadway links; blue dots = link endpoints
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Figure 2-7. PM:s Analysis Site 4 — SR 55 to I-65

Illiana Corridor

Note: yellow dots = receptors; blue lines = roadway links; blue dots = link endpoints
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For the site with the highest AADT (Site 4), a detailed analysis was done with grid
receptors placed in the geometry in addition to the receptors described above. Grid
receptors were placed 50, 100, 200, 300, 400, and 500 meters from the centerline of the
roadway with 100 meter horizontal spacing, as shown in Figure 2-8

A receptor height of 1.8 meters was used to reflect breathing height for ground-level
receptors.

2.5.6 Determination of Background Concentrations from Nearby and
Other Sources

As recommended in the Tier Two Consultation Meeting, monitored data from the
Braidwood monitoring site was used as background concentrations. This monitor was
used due to its proximity to the project area, its location in a similar rural setting as the
project area, as well as its classification as a “regional scale” monitor (Figure 2-9). Other
monitors, such as the East Chicago monitor in Indiana, were discussed as possible
background monitors; however, these monitors did not reflect the nature of the Study
Area as accurately as the Braidwood monitor. The Braidwood monitor location was
approved by the Tier Two Consultation Meeting on June 20,2013, and reconfirmed as
the appropriate monitor for use in this study on the October 24, 2013. Using USEPA’s
design value database, (http://www.epa.gov/airtrends/values.html), the 2010-2012
design value is 9.9 ug/m? at this location.

The background value(s) were added to the CAL3QHCR modeled design values for
comparison to the NAAQS. The background values are likely conservative, because it is
expected that ambient PM:5 concentrations will be lower in future years as a result of
SIPs and the general trend in declining vehicle emissions due to technological advances.
It is assumed that emissions from other nearby sources are already included in the
ambient monitoring data.

2.5.7 Calculation of Design Values and Conformity Determination

The model results were added to the background concentration(s) in order to calculate
the design values. The annual PM:2s design value is currently defined as the average of
three consecutive years” annual averages, each estimated using equally-weighted
quarterly averages. The NAAQS is met when the three-year average concentration is
less than or equal to the 1997 annual PM25s NAAQS. CAL3QHCR output provided the
maximum quarterly average PM2s concentration at each receptor. For the receptor with
the maximum modeled concentration, the following steps were used to determine the
design value, as outlined in the guidance:

i.  For each year of meteorological data, the average concentration in each quarter
was determined.

ii. ~ Within each year of meteorological data, the average concentrations of all four
quarters were added and divided by four to calculate the average annual
modeled concentration for each year of meteorological data.
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Figure 2-8. PM:s Analysis Site 4 — SR 55 to I-65 with Grid Receptor System

Illiana Corridor

Note: yellow dots = receptors; blue lines = roadway links; blue dots = link endpoints
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Figure 2-9. PM:s Air Monitoring Locations
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iii.

1v.

The modeled average annual concentrations from each year of meteorological
data were summed and divided by five, which is the number of years of

meteorological data used.

The average annual background concentration was added to the average annual
modeled concentration to determine the total average annual concentration.

The maximum design values at each of the project sections are shown in Table 2-9. As
shown in the table, all values are below the 1997 standard of 15 ug/m?. The highest
value, 10.8 ug/m?3, is predicted to occur at site 4 (Illiana Corridor and I-65) in 2018. As
the design values for the Build alternative are less than or equal to the 1997 PM NAAQS
at appropriate receptors, the project meets the PMzshot-spot conformity requirements.
CAL3QHCR input and output files for the hot-spot analysis along with maps showing
the highest receptor locations can be found in Appendix C.

Table 2-9. Annual PMzs Concentrations (ug/m?)

Site . - UL 2040 No 1 5440 Build
Site Description Opening Build .
Number 1 .1 | Alternative
Year Alternative
1 .Ill1ana-C0rr1dor between.I-SS and IL-53, 105 101 10.2
including I-55 and IL-53 interchanges
5 .Hhana -Corrldor between .US 45 and I-57, 105 101 101
including US 45 and I-57 interchanges
3 .Hhana -Corrldor between I.L—l and US 41, 104 10.0 101
including IL-1 and US 41 interchanges
0 Illiana Corridor between SR 55 and I-65, 10.8 102 102

including SR 55 and I-65 interchanges

1 Annual PM2s Concentrations include a background design value of 9.9 ug/m?.
2Focus of the PM:zshot-spot analysis

2.5.8

demonstrates that the changes would not significantly impact concentrations.

Changes Not Significantly Impacting Concentrations
The PM:s hot-spot analysis includes the major design features that would significantly
impact PM2sconcentrations. In two locations, the IL-53 interchange design options and
at I-65, the PM:s hot-spot analysis differs from the Preferred Alternative. A sensitivity

analysis was completed to confirm that major design features that significantly impact
concentrations had been included. It is described below for each of these locations, and

IL-53 Area Interchange Design Options

The PMozs hot-spot analysis used traffic conditions that assumed an Illiana Corridor
interchange at IL-53, because it would have the highest traffic volumes compared to the
other design options near IL-53. The Preferred Alternative does not include an
interchange at IL-53, but includes an interchange just west of Riley Road (Riley Road is
located one-mile east of IL-53). As part of the sensitivity analysis, the expected 2040
intersection level of service (LOS), delay, and intersection volumes were analyzed for
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both the Riley Road and IL-53 interchanges with the Illiana Corridor. As seen in Table
2-10 below, the traffic volumes and delay are higher for the interchange at IL-53 design
option than the interchange at Riley Road design option. The projected 2040 truck
percentages for the Riley Road interchange ramps and the IL-53 ramps are similar. The
table and lack of change in truck percentages demonstrates that the footprint
modification change from an interchange at IL-53 to an interchange at Riley Road would
not be expected to significantly impact concentrations.

Table 2-10. 2040 Build Traffic Conditions: Interchanges at IL-53 and Riley Road

2040 Build
Interchange Location AM PM
LOS Delay | Volume | LOS Delay | Volume

Riley @ Illiana EB Ramps B 11.0 917 A 8.0 70
(Preferred)

Riley @ Illiana WB Ramps A 6.0 1017 B 64 885
(Preferred)

IL-53 @ llliana EB Ramps (Worst B 172 2964 B 13.7 3,005
Case)

Ié;:j) @ Illiana WB Ramps (Worst B 136 2682 A 9.6 2613

I-65 Interchange

The PM:25 hot-spot analysis used traffic conditions that assumed an Illiana Corridor
interchange at I-65. For the PMzs hot-spot analysis, I-65 was assumed to be a four-lane
facility at the Illiana Corridor interchange location, between US 231 and SR 2. As part of
a separate project from the Illiana Corridor, with independent utility and its own
separate environmental review process under NEPA, INDOT committed to widening I-
65 from SR 2 to US 231 from four-lanes to six-lanes. This widening of I-65 from US 231
to SR 2 was amended into the fiscally constrained long range transportation plan of
NIRPC at their April 17, 2014 meeting. As seen below, the difference in projected 2040
daily traffic on the Illiana Corridor and I-65 is minor.

e For the Illiana Corridor (just west of the I-65 interchange) there is a projected
difference in 2040 daily traffic of approximately 150 vehicles per day (vpd) out of a
total of 18,500 vpd.

e TFor I-65 (just north of the Illiana Corridor interchange) there is a projected difference
in 2040 daily traffic of approximately 1,200 vpd out of a total of 61,000 vpd.

e For I-65 (just south of the Illiana Corridor interchange) there is a projected difference
in 2040 daily traffic of approximately 1,100 vpd out of a total of 59,000 vpd.

e Projected 2040 truck percentages for I-65 and Illiana Corridor traffic remain the
same.
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The projected 2040 daily traffic is less than two percent difference on I-65 and less than
one percent on the Illiana Corridor when comparing a four-lane I-65 versus a six-lane I-
65. The change in I-65 from 4-6 lanes is not a design feature of the Illiana project; and
traffic changes were evaluated and found to be minimal. Furthermore, a separate
consultation among FHWA, USEPA, and Indiana Department of Environmental
Management was held for the I-65 project and it was determined that the I-65 project
was not a project of air quality concern per EPA regulation. This demonstrates that the
change at the I-65 interchange is not expected to significantly impact concentrations.
Therefore, the PM2.5 hot-spot analysis considered the entire project and includes the
major design features that are expected to significantly impact concentrations.

At the August 21, 2014 joint consultation meeting, this revised Illiana Corridor Air
Quality Technical Report (Appendix L in the Tier Two FEIS) was reviewed and
concurrence on the PM2.5 hot-spot analysis was received from the C MAP and NIRPC
interagency consultation groups.

2.5.9 2012 PM2s NAAQS

While the project meets PM:2s conformity requirements, as outlined above, it is
additionally noted that the design value concentrations are below the 2012 PM25NAAQS
of 12 ug/m? USEPA has yet to designate areas that do not meet the 2012 PM2sNAAQS;
therefore, conformity does not apply to this standard.

2.6 Climate Change Analysis

2.6.1 Introduction

Climate change is an important national and global concern. The earth has gone
through many natural changes in climate in its history. There is general agreement that
the earth’s climate is currently changing at an accelerated rate and will continue to do so
for the foreseeable future. Anthropogenic (human-caused) greenhouse gas (GHG)
emissions have been documented as contributing to this rapid change. CO: makes up
the largest anthropogenic component of these GHG emissions. Other prominent
transportation GHGs include methane (CHs) and nitrous oxide (N:0).

Many GHGs occur naturally. Water vapor is the most abundant GHG and makes up
approximately two thirds of the natural greenhouse effect. However, the burning of
fossil fuels and other human activities are adding to the concentration of GHGs in the
atmosphere. Many GHGs remain in the atmosphere for time periods ranging from
decades to centuries. GHGs trap heat in the earth’s atmosphere. Because atmospheric
concentration of GHGs continues to climb, our planet will continue to experience
climate-related phenomena. For example, warmer global temperatures can cause
changes in precipitation and sea levels.

To date, no national standards have been established regarding GHGs, nor has the USEPA
established criteria or thresholds for ambient GHG emissions pursuant to its authority to
establish motor vehicle emission standards for CO: under the CAA. However, there is a
considerable body of scientific literature addressing the sources of GHG emissions and their
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adverse effects on climate, including reports from the Intergovernmental Panel on Climate
Change, the US National Academy of Sciences, and USEPA and other federal agencies.
GHGs are different from other air pollutants evaluated in federal environmental reviews
because their impacts are not localized or regional due to their rapid dispersion into the
global atmosphere, which is characteristic of these gases. The affected environment for CO-
and other GHG emissions is the entire planet. From a quantitative perspective, global
climate change is the cumulative result of numerous and varied emissions sources (in terms
of both absolute numbers and types), each of which makes a relatively small addition to
global atmospheric GHG concentrations. In contrast to broad scale actions such as actions
involving an entire industry sector or very large geographic areas, it is difficult to isolate and
understand the GHG emissions impacts for a particular transportation project.
Furthermore, presently there is no scientific methodology for attributing specific
climatological changes to a particular transportation project’s emissions.

Under NEPA, detailed environmental analysis should be focused on issues that are
significant and meaningful to decision-making.” FHWA has concluded, based on the nature
of GHG emissions and the exceedingly small potential GHG impacts of the proposed action,
as discussed below and shown in Table 2-11, that the GHG emissions from the proposed
action will not result in “reasonably foreseeable significant adverse impacts on the human
environment” (40 CFR 1502.22(b)). The GHG emissions from the project build alternatives
will be insignificant, and will not play a meaningful role in a determination of the
environmentally preferable alternative or the selection of the preferred alternative. More
detailed information on GHG emissions “is not essential to a reasoned choice among
reasonable alternatives” (40 CFR 1502.22(a)) or to making a decision in the best overall
public interest based on a balanced consideration of transportation, economic, social, and
environmental needs and impacts ( 23 CFR 771.105(b)). For these reasons, no alternatives-
level GHG analysis has been performed for this project.

7 See 40 CFR 1500.1(b), 1500.2(b), 1500.4(g), and 1501.7
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Table 2-11. Statewide and Project Emissions Potential, Relative to Global Totals

llinois and Illinois and Percent Change
. Indiana Motor in Statewide
Global Indiana Motor .
o . Vehicle VMT Due to
CO,Emissions Vehicle CO, C :
) o Emissions Project
(MMTY) Emissions .
(MMT®) (Percentage of | (Alternatives 1,
Global Total) 2 and 3)
Current Conditions o
(2010) 29,670 102.7 0.346% (None)
Future Projection o o
(2040) 45,500 118.0 0.259% 0.041%

MMT = million metric tons. Global emissions estimates are from International Energy Outlook
2010, data for Figure 104, projected to 2040. Illinois and Indiana emissions and statewide VMT
estimates are from MOVES2010b.

The context in which the emissions from the proposed project will occur, together with
the expected GHG emissions contribution from the project, illustrate why the project’s
GHG emissions will not be significant and will not be a substantial factor in the
decision-making. The transportation sector is the second largest source of total GHG
emissions in the US, behind electricity generation. The transportation sector was
responsible for approximately 27 percent of all anthropogenic (human caused) GHG
emissions in the US in 2010.1° The majority of transportation GHG emissions are the
result of fossil fuel combustion. CO2 makes up the largest component of these GHG
emissions. US CO:z emissions from the consumption of energy accounted for about 18
percent of worldwide energy consumption CO:z emissions in 2010." US transportation
CO: emissions accounted for about 6 percent of worldwide CO: emissions.'?

While the contribution of GHGs from transportation in the US as a whole is a large
component of US GHG emissions, as the scale of analysis is reduced the GHG
contributions become quite small. Using CO: because of its predominant role in GHG
emissions, Table 2-11 presents the relationship between current and projected Illinois

8 These estimates are from the EIA’s International Energy Outlook 2010, and are considered the
best-available projections of emissions from fossil fuel combustion. These totals do not include
other sources of emissions, such as cement production, deforestation, or natural sources;
however, reliable future projections for these emissions sources are not available.

9 MOVES projections suggest that Illinois and Indiana motor vehicle CO2 emissions may increase
by 15 percent between 2010 and 2040; more stringent fuel economy/GHG emissions standards
will not be sufficient to offset projected growth in VMT.

10 Calculated from data in USEPA, Inventory of Greenhouse Gas Emissions and Sinks, 1990-2010.
http://www .epa.gov/climatechange/ghgemissions/usinventoryreport.html

11 Calculated from data in US Energy Information Administration International Energy Statistics,
Total Carbon Dioxide Emissions from the Consumption of Energy,
http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm?tid=90&pid=44&aid=8, accessed 2/25/13.
12 Calculated from data in EIA figure 104:

http://www .eia.gov/forecasts/archive/ieo10/emissions.html and USEPA table ES-3: :
http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html
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and Indiana highway CO: emissions and total global COz emissions, as well as
information on the scale of the project relative to statewide travel activity.

Based on emissions estimates from USEPA’s Motor Vehicle Emissions Simulator
(MOVES) model®, and global CO: estimates and projections from the Energy
Information Administration, CO2 emissions from motor vehicles in the entire states of
Illinois and Indiana contributed less than one half of one percent of global emissions in
2010 (0.346 percent). These emissions are projected to contribute an even smaller
fraction (0.259 percent) in 2040.1* VMT in the Study Area under 2040 No Build
conditions represents approximately two percent of total Illinois and Indiana travel
activity; and the project itself would increase statewide VMT by approximately 0.041
percent. (Note that the project Study Area includes travel on many other roadways in
addition to the proposed project.) As a result, based on the build alternatives, FHWA
estimates that the proposed project could result in a potential increase in global CO2
emissions in 2040 of 0.0001 percent (less than one thousandth of one percent). This very
small change in global emissions is well within the range of uncertainty associated with
future emissions estimates.!5 1°

2.6.2 Mitigation for Global GHG Emissions

To help address the global issue of climate change, USDOT is committed to reducing
GHG emissions from vehicles traveling on our nation’s highways. USDOT and USEPA
are working together to reduce these emissions by substantially improving vehicle

13 http://www.epa.gov/otag/models/moves/index.htm. USEPA’s MOVES model can be used to
estimate vehicle exhaust emissions of CO:2 and other GHGs. CO:z is frequently used as an
indicator of overall transportation GHG emissions because the quantity of these emissions is
much larger than that of all other transportation GHGs combined, and because CO2 accounts for
90-95 percent of the overall climate impact from transportation sources. MOVES include
estimates of both emissions rates and VMT, and these were used to estimate the Illinois and
Indiana statewide highway emissions in Table 2-11.

14 llinois and Indiana emissions represent a smaller share of global emissions in 2040 because
global emissions increase at a faster rate.

15 For example, Figure 114 of the Energy Information Administration’s International Energy
Outlook 2010 shows that future emissions projections can vary by almost 20%, depending on
which scenario for future economic growth proves to be most accurate.

16When an agency is evaluating reasonably foreseeable significant adverse effects on the human
environment in an environmental impact statement and there is incomplete or unavailable
information, the agency is required make clear that such information is lacking (40 CFR 1502.22).
The methodologies for forecasting GHG emissions from transportation projects continue to
evolve and the data provided should be considered in light of the constraints affecting the
currently available methodologies. As previously stated, tools such as USEPA’s MOVES model
can be used to estimate vehicle exhaust emissions of CO2 and other GHGs. However, only
rudimentary information is available regarding the GHG emissions impacts of highway
construction and maintenance. Estimation of GHG emissions from vehicle exhaust is subject to
the same types of uncertainty affecting other types of air quality analysis, including imprecise
information about current and future estimates of vehicle miles traveled, vehicle travel speeds,
and the effectiveness of vehicle emissions control technology. Finally, there presently is no
scientific methodology that can identify causal connections between individual source emissions
and specific climate impacts at a particular location.
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efficiency and shifting toward lower carbon intensive fuels. The agencies have jointly
established new, more stringent fuel economy and first ever GHG emissions standards
for model year 2012-2025 cars and light trucks, with an ultimate fuel economy standard
of 54.5 miles per gallon for cars and light trucks by model year 2025. Further, on
September 15, 2011, the agencies jointly published the first ever fuel economy and GHG
emissions standards for heavy-duty trucks and buses.!” Increasing use of technological
innovations that can improve fuel economy, such as gasoline- and diesel-electric hybrid
vehicles, will improve air quality and reduce CO2 emissions for future years.

Consistent with its view that broad-scale efforts hold the greatest promise for
meaningfully addressing the global climate change problem, FHWA is engaged in
developing strategies to reduce transportation’s contribution to GHGs —particularly CO2
emissions—and to assess the risks to transportation systems and services from climate
change. In an effort to assist States and MPOs in performing GHG analyses, FHWA has
developed a Handbook for Estimating Transportation GHG Emissions for Integration into the
Planning Process (March 2013)'8. The Handbook presents methodologies reflecting good
practices for the evaluation of GHG emissions at the transportation program level, and
will demonstrate how such evaluation may be integrated into the transportation
planning process. FHWA has also developed a tool for use at the statewide level to
model a large number of GHG reduction scenarios and alternatives for use in
transportation planning, climate action plans, scenario planning exercises, and in
meeting state GHG reduction targets and goals'®. To assist states and MPOs in assessing
climate change vulnerabilities to their transportation networks, FHWA has developed
the FHWA Climate Change and Extreme Weather Vulnerability Assessment
Framework?.

At the state level, project planning activities are key to reducing GHGs from highway
projects, and mitigation of GHGs. To this end, Illinois and Indiana have identified
measures to mitigate emissions from transportation, including:

e The launch of the Energy Biosciences Institute based at the University of Illinois
Urbana/Champaign and the University of California, Berkeley. The $500 million
effort funded by BP will invest in research on next-generation homegrown biofuels
made from crops that will cut GHG emissions, boost America’s energy
independence and create new markets for Illinois farmers.

17 For more information on fuel economy proposals and standards, see the National Highway
Traffic Safety Administration’s Corporate Average Fuel Economy website:
http://www.nhtsa.gov/fuel-economy/.

18 Available at

http://www.fhwa.dot.gov/environment/climate change/mitigation/resources and publications/g
hg handbook/chapter00.cfm

19 For more information refer to FHWA’s Climate Change Mitigation website:
http://www.fhwa.dot.gov/environment/climate change/mitigation/

20 Available at

http://www.fhwa.dot.gov/environment/climate change/adaptation/resources and publications/
vulnerability assessment framework/index.cfm
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e The State of Illinois has taken numerous steps to reduce GHG emissions from its
vehicle fleet, including reducing the overall number of state vehicles by 11 percent,
from 13,635 in 2003 to 12,100 in 2007; increasing the number of flex fuel vehicles in
the state fleet from 1,339 in 2000 (10 percent of fleet), to 1,944 now (16 percent of
fleet); and increasing the use of renewable and cleaner burning ethanol and biodiesel
in the state fleet. More than 1 million gallons of biofuels have been consumed by
state vehicles since April 2004.

e The Governor of Illinois has approved incentives and programs that helped make
Illinois the number one consumer of biodiesel in the nation and the state with the
second largest number of retail gasoline stations that offer 85 percent ethanol fuel
(E85). Biodiesel and E85 reduce CO2 emissions compared to diesel and gasoline.

e In 2006, the Governor of Illinois signed legislation to limit idling by diesel vehicles in
the state’s air quality nonattainment areas (metropolitan Chicago and E. St. Louis).
This reduces fuel consumption and greenhouse gas emissions.

e The Governor of Illinois introduced open road tolling on the Illinois Toll Highway
System, which reduces congestion, idling, fuel use and greenhouse gas emissions.

e CMAP had an Action Strategy Paper entitled “Climate Change and
Energy”(October, 2008)*' prepared for them by the Volpe Center with the intent that
the strategies suggested would aid CMAP as it incorporates polices, investments,
and other actions within scenarios to accomplish climate change and energy goals.

e Midwest Clean Diesel Initiative (MCDI) is a collaboration of federal, state and local
agencies, along with communities, nonprofit organizations and private companies
working together to reduce emissions from diesel engines in the Midwest. The
USEPA estimates there are approximately 3.3 million diesel-powered engines in the
Midwest that can be affected through voluntary action. MCDI reduced emissions
through supporting operational changes, technological improvements and use of
cleaner fuels in diesel engines across all fleets. The initiative also supports USEPA
Region 5 state clean diesel coalitions such as Diesel Wise Indiana and the Indiana
Clean Diesel Coalition. As of December 2010, MCDI has impacted more than 1 million
engines, including construction equipment, locomotives, municipal vehicles, school
buses, transit buses, heavy-duty trucks, cargo-handling equipment, marine vessels and
more.

Illinois and Indiana have also initiated activities to prepare infrastructure in the state for
current and future impacts of climate change.

Even though project-level mitigation measures will not have a substantial impact on
global GHG emissions because of the exceedingly small relative amount of GHG
emissions involved, the following measures that will be implemented during
construction, in addition to the MCDI, will have the effect of reducing GHG emissions:

21 Available at http://www.cmap.illinois.gov/documents/20583/a8abf2c4-aaaf-49ae-93ec-
4b803a30debc
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e Adhere to construction practices that encourage efficient energy use, such as limiting
idling equipment and designating staging areas near work sites;

e Encourage carpooling for workers to the project site;

e Purchase construction materials from local suppliers to minimize long-distance
hauling;

e Promote regular vehicle and equipment maintenance to improve efficiency;
e Optimize construction schedules and methods; and

e Increase the use of fuel efficient vehicles in the construction fleet.

These activities are part of a program-wide effort by FHWA to adopt practical means to
avoid and minimize environmental impacts in accordance with 40 CFR 1505.2(c).

2.6.3 Summary

This document does not incorporate an analysis of the GHG emissions or climate change
effects of each of the alternatives because the potential change in GHG emissions is very
small in the context of the affected environment. Because of the insignificance of the
GHG impacts, they will not be meaningful to a decision on the environmentally
preferable alternative or to a choice among alternatives. As outlined above, FHWA is
working to develop strategies to reduce transportation’s contribution to GHGs —
particularly CO2 emissions—and to assess the risks to transportation systems and
services from climate change. FHWA will continue to pursue these efforts as productive
steps to address this important issue. Finally, the construction best practices described
above represent practicable project-level measures that, while not substantially reducing
global GHG emissions, may help reduce GHG emissions on an incremental basis and
could contribute in the long term to meaningful cumulative reduction when considered
across the Federal-aid highway program.
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Appendix A

COSIM Pre-screen
Modeling Results

(Available electronically upon
request)
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Appendix B

MOVES Input Run
Specifications and Output
(Avalilable electronically
upon request)
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Appendix C

CAL3QHC Input and Output
Files (Avallable electronically
upon request)
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