Appendix D
Air Quality

This appendix describes the methodology and inputs for the air quality analyses in more detail than
was described in Section 3.6 Air Quality. Additionally, technical language that istypically used in
IDOT and/or FHWA analysesisincluded here to more thoroughly describe Transportation
Conformity and Mobile Source Air Toxics (MSATS). Following are the topics addressed in this
appendix:

e General Conformity
0 Construction Year Analysis
0 Design Year Analysis
e Transportation Conformity
e PM Hot-Spot Analysis
0 Truck/Train Anaysis
0 TrainArrival Anaysis
e Locomotive Analysis
e MSATs

1.1 General Conformity

A General Conformity analysis was undertaken on this proposed improvement for HC, NO,, PM 1
and PM 5. Project related emissions were analyzed for the construction year with the greatest
construction emissions, and for the project’ s design year. The project-related increase in emissions
for these two time-frames was then compared to the 100-ton per year per de minimis pollutant
threshold.

For the construction year with the greatest construction emissions, construction equipment type and
associated operations hours required to accomplish the construction activitiesin that year were
estimated. Equipment types with their associated horsepower were cross-referenced to emission
factors generated from USEPA’ s “NonRoad2008a” model. The emission factors were based on an
average fleet age for the specific year being analyzed. Table 1-1 details the estimated construction
equipment and the associated emission factors for the construction year assumed to use the most
equipment.

In some cases, the equipment’ s exact horsepower was not included on the emission factor table for
that type of equipment. In those cases, the closest horsepower was utilized to obtain emission
factors. If the equipment’s horsepower was not specified, the horsepower and associated emission
factor that would most likely produce the worst case scenario for emissions was utilized.

Footnotes are listed at the end of this section
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Table 1-1: Construction Year Equipment, Emission Factors and Calculations

Total | HCEmissions | NOxEmissions | PM10Emissions | PM25Emissions |
H Tons/ Tons/ Tons/ Tons/
ours | EF/HP EF/HP EFHP | vear | EFHP | year

Grading for Track Work - 2 months, 2 crews, 5 days/wk, 8 hr/day, 320 hours at site

Excavators (2/crew) 300 4 1280 0.153 0.065 1.070 0.452 0.057 0.024 0.055 0.023
Roller 175 2 640 0.187 0.023 1.735 0.214 0.177 0.022 0.172 0.021
Off Road Truck (2/crew) 550 4 1280 0.147 0.114 1.060 0.821 0.056 0.043 0.054 0.042
Rubber Tire Loader 300 2 640 0.175 0.037 1.600 0.338 0.106 0.022 0.103 0.022
Dozer (2/crew) 300 4 1280 0.161 0.068 1.278 0.540 0.078 0.033 0.076 0.032
4 Viaducts w/ Structure Modifications - 10 months, 2 crew, 1600 hours at site

Crane 400 2 3200 0.186 0.261 2.583 3.637 0.108 0.153 0.105 0.148
Rough Terrain Fork Truck 100 2 3200 0.205 0.072 1.995 0.702 0.191 0.067 0.186 0.065
Skid Steer 75 2 3200 1.055 0.278 5.149 1.359 0.789 0.208 0.765 0.202
JLG 75 2 3200 1.412 0.373 6.216 1.641 1.097 0.290 1.064 0.281
Other 40 2 3200 1.091 0.154 5.444 0.766 0.784 0.110 0.761 0.107
14 Viaducts w/ Underpass Modifications (storm sewer, sidewalk, lighting, paving) 2 week/ viaduct, 1 crew, 1120 hours at site

Excavator 200 1 1120 0.153 0.038 1.070 0.264 0.057 0.014 0.055 0.014
Roller 175 1 1120 0.187 0.040 1.735 0.374 0.177 0.038 0.172 0.037
Skid Steer 75 1 1120 1.055 0.097 5.149 0.476 0.789 0.073 0.765 0.071
Other 60 1 1120 1.412 0.104 6.216 0.459 1.097 0.081 1.064 0.079
Paving (14 Viaducts) - 2 day/ viaduct, 1 crew, 224 hours at site

Paver w/ Trucks 400 1 224 0.175 0.017 2.230 0.220 0.134 0.013 0.130 0.013
Track Work - 80th Ave area and Columbus Ave area - 10 Month, 2 crews, 1600 hours at site

Tie Crane 200 2 3200 0.174 0.123 1.672 1477 0.077 0.054 0.074 0.052
Rubber Tire Crane 175 2 3200 0.174 0.107 1.672 1.030 0.077 0.047 0.074 0.046
Loader 300 2 3200 0.524 0.554 3.447 3.640 0.337 0.356 0.327 0.346
Threader 100 2 3200 1.464 0.515 6.347 2.234 1.206 0.424 1.169 0.412
Spiker (2/crew) 100 4 6400 1.464 1.030 6.347 4.468 1.206 0.849 1.169 0.823
Anchor Machine (2/crew) 100 4 6400 1.464 1.030 6.347 4.468 1.206 0.849 1.169 0.823
Mark IV Tamper 250 2 3200 0.965 0.849 6.037 5.313 0.656 0.577 0.637 0.560
Back-up Tamper 150 2 3200 1.059 0.559 6.337 3.346 0.759 0.401 0.736 0.389
Ballast Regulator 300 2 3200 0.965 1.019 6.037 6.375 0.656 0.693 0.637 0.672
Misc. Trucks 100 2 3200 0.144 0.051 0.675 0.237 0.040 0.014 0.039 0.014
General Equipment (Delivery Trucks and Low Boys) - 4 Delivery/week, 4 hours/delivery, 40 weeks, 640 hours at site

Misc Trucks 200 1 640 0.142 0.020 0.633 0.089 0.021 0.003 0.021 0.003
Drainage - 4 Months, 1 crew, 640 hours at site

Trencher 175 1 640 0.223 0.028 2.242 0.276 0.205 0.025 0.198 0.024
Excavator 200 1 640 0.153 0.022 1.070 0.151 0.057 0.008 0.055 0.008
Loader 300 1 640 0.524 0.111 3.447 0.728 0.337 0.071 0.327 0.069
Roller 175 1 640 0.187 0.023 1.735 0.214 0.177 0.022 0.172 0.021
Misc. Equipment 100 1 640 1.464 0.103 6.347 0.447 1.206 0.085 1.169 0.082

Construction Year 1 assumed to be year using most equipment. Work is assumed to consist of: Columbus Ave and 80th St. track improvements
including 14 viaduct improvements, 4 viaducts with structure modification, 14 with underpass modifications
Source: IDOT, CONSTILL11.xls, page “2015 CNAA Diesel Const-RRMaint”, EPA’'s NONROAD Emission Model,

Core Model Ver 2008a, Jacobs 2013.
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If the engine typeis not specified, and if there were both gas and diesel emission factors available for
a specific equipment type for a specific horsepower, the emission factors that would produce the
worst case for each pollutant was utilized. In cases where the equipment type was not included in
the construction equipment table, emission factors for "other construction equipment” for the
specified horsepower were utilized or emission factors from the railroad maintenance equi pment
table were utilized.

Table 1-2 summarizes the construction year analysis. The analysis demonstrates that the peak
construction year emissions for HC, NO, PM 1o or PM2 s are estimated to be |ess than the 100

ton/year de minimis threshold level. For thisreason, this project is not required by the lllinois
General Conformity regulations to complete afull General Conformity determination.

Table 1-2: Construction Year Analysis

NOx PMo PM;5
tonsl ear) | (tonsl/year) | (tonsl/year) | (tons/year
5.7 55

Construction Emissions 2017 46.5
Threshold 100 100 100 100
Does Construction Year Total Emissions
Exceed Threshold? No No No No

Source: Jacobs, 2013

1.1.2 Design Year Analysis

Emissions resulting from the change in operations in the design year were determined through
obtaining fuel consumption information based on the CTCO Train Model that projects operations for
the design year in both the No-Build and Build scenarios (Refer to Table 1-3). The fud usageisthen
multiplied by the USEPA emission factors for locomotives, shown in Table 1-4, to determine the
total emissions associated with each aternative. Table 1-5 summarizes the General Conformity
emissions analysis. The analysis demonstrates that the increase in project-related emissions for HC,
NO,, PM1o or PM s isless than the 100 ton/year de minimisthreshold level. For this reason, this
project is not required by the lllinois’ General Conformity regulationsto complete afull General
Conformity determination.

Table 1-3: Rail Fuel Usage

Alternative Fuel Usage (gallons/year

No -Build 1,978,118
Build 1,573,606
Delta Emissions due to Build (404,511)

Source: Chicago Transportation Coordination Office. "75" CIP Air Quality Results”. April 28, 2011.
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Table 1-4: USEPA 2029 Emission Factors for Locomotives

HC NOx PM1o PM: s
(grams/gallon) (grams/gallon) (grams/gallon) (grams/gallon)
2.4 64 1.3

1.26
Source: USEPA, April 2009, Technical Highlights, Emission Factors for Locomotives, EPA Office of
Transportation and Air Quality, EPA-420-F-09-025 and IDOT, April 2011, Air Quality Methodology CREATE
Projects.

Table 1-5: Design Year Analysis

Alternative HC NOx PM1 PM.s
(tonslyear) | (tonslyear) | (tons/year) | (tons/year)

No-Build 5.22 139.26 2.83 2.74
Build 4.15 110.78 2.25 2.18
Delta Emissions due to Build -1.07 -28.48 -0.58 -0.56
Threshold 100 100 100 100
Does Design Year Delta Exceed Threshold? No No No No

Source: Jacobs, 2011

1.2 Transportation Conformity

The Nationa Ambient Air Quality Standards (NAAQS), established by the US Environmental
Protection Agency, set maximum allowable concentration limits for six criteriaair pollutants. Areas
in which air pollution levels persistently exceed the NAAQS may be designated as “ honattainment.”
States where a nonattainment areais located must develop and implement a State Implementation
Plan (SIP) containing policies and regulations that will bring about attainment of the NAAQS. Areas
that had been designated as nonattainment, but that have attained the NAAQS for the criteria
pollutant(s) associated with the nonattainment designation, will be designated as maintenance aress.

All areas of Illinois currently are in attainment of the standards for four of the six criteria pollutants:
carbon monoxide, nitrogen dioxide, sulfur dioxide, and lead. The portion of Cook County where the
project islocated has been designated as attainment for the PM 3 standards. For the eight-hour ozone
and PM, 5 standards, all of Cook County has been designated as a nonattainment area.

This project isincluded in the FY 2010-2015 Transportation Improvement Program (T1P) endorsed
by the Metropolitan Planning Organization Policy Committee of the Chicago Metropolitan Agency
for Planning (CMAP) for the region in which the project islocated. Projectsinthe TIP are
considered to be consistent with the 2010 regional transportation plan endorsed by CMAP (GO TO
2040). Portions of the project are contained in the fiscally constrained T1P; however, the project has
funding needs beyond the horizon years of the TIP. Segments of the project will be moved into the
TIP asits horizon years are advanced and funding isidentified. There are three TIP identification
numbers associated with the 75" Street CIP: 01-07-0001 for the passenger corridor from LaSalle
Street Station/Union Station to Canal Interlocking/Chicago Ridge Interlocking; 01-06-0058 for the
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71 Street/CSX grade separation; and 01-05-0012 for the East-West Corridor, including Belt
Junction.

On October 25, 2010", the Federal Highway Administration (FHWA) and the Federal Transit
Administration (FTA) determined that the 2010 regional transportation plan conforms with the State
Implementation Plan (SIP) and the transportation-related requirements of the 1990 Clean Air Act
Amendments. On August 7, 2013?, the FHWA and the FTA determined that the updated TIP also
conforms with the SIP and the Clean Air Act Amendments. These findings were in accordance with
40 CFR Part 93, “ Determining Conformity of Federal Actionsto State or Federal Implementation
Plans.”

The scope of the project has not changed significantly from what was reflected in the TIP.
Therefore, this project conforms to the existing SIP and the transportation-rel ated requirements of
the 1990 Clean Air Act Amendments.

1.3 PM Hot-Spot Analysis

A Hot-Spot Analysisisrequired only if the passenger rail portion of the project is deemed to be a
project of air quality concern (with regardsto PM,and PM,5). The Transportation Conformity
Guidance for Qualitative Hot-spot Analysisin PM,s and PM;, Non-Attainment and Maintenance
Areas (EPA 420-B-06-902) document has been released to assist with determining projects of air
quality concern (Cook County isin a PM, s non-attainment area). The CREATE team then

devel oped the “Methodology for Determining if CREATE Passenger Rail Projects are “ Projects of
Air Quality Concern” in PM,sand PM 9 Nonattainment and Maintenance Areas’ for use with
CREATE rail projects. The CREATE methodology identifies two conditions which are applicable to
this type of project that would alow determination of whether this project isa“project of air quality
concern”:

e Anincrease of emissions similar to that of 10,000 trucks, referred to below as a “truck/train
analysis’.

e The new construction of alarge terminal or station, referred to below asa“train arrival
analysis’.

The 2029 PM, s emission rate for heavy-duty diesel vehiclesis 0.06854 grams/vehicle-mile.® Total
PM, s emissions for 10,000 trucks per day for one mile would be 685.4 grams.

The 2029 PM, s emission rate for locomotivesis 1.26 grams/gallon.* The increase in passenger
locomoatives between the No-Build and Build Alternativesis 6 per day (refer to Table 1-6). At afuel
consumption rate of 2.8 gallons/mile’, the emissions per day for one mile would be 21.2 grams.
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Table 1-6: Passenger Train Locomotive Volumes within 75" Street CIP

Passenger Service m No-Build m

Metra Southwest Service (1 locomotive per train)

Metra Rock Island District (1 locomotive per train) 78 78 78
Amtrak (2 locomotives per train) 4 8 12
Total 112 118 124

Source: CTCO, 2011

The net increase in emissions of PM2.5 from CREATE 75" Street CIP trains (21.2 grams/day) does
not closely approach or exceed the PM2.5 emissions for 10,000 trucks (685.4 grams/day) during the
Build year of 2029. Under this criterion the 75™ Street CIP would not be a“project of air quality
concern.”

1.3.2 Train Arrival Analysis

Theonly potentia change affecting the number of passenger train arrivals would result from shifting
the terminus of the Southwest Service from Union Station to LaSalle Street Station by connecting the
Metra Southwest Service (SWS) Lineto the Rock Island Digtrict (RID) Line. Although thiswould
not be anew bus or rail terminal, the project would cause increase use of aterminal, thus possibly
expanding it to be considered alarge terminal. A small terminal is considered afacility with 10
busesin the peak hour. From the CTCO data, the peak number of trains during the peak hour would
be 11 in the build year (2029). To ensure aworst-case analysis of potential impacts, LaSalle Street
Station is assumed not to be small terminal for the purposes of this analysis.

The rulesthen consider theincrease in service at the terminal. If the increase closely approaches or
exceeds 50%, it is an indication that the project is one of air quality concern. This shift would cause
the passenger trains at LaSalle Street Station to increase from 78 in the existing conditions (2009) to
112 in the build conditions (2029). The net increase would be 34 trains, which is a 44% increase
(Refer to Table 1-7). Asthisincrease does not closely approach or exceed 50%, under this criterion,
the 75" Street CIP would not be a“project of air quality concern.”

Table 1-7: Train Arrival Analysis at LaSalle Street Station

Daily Passenger Trains Arrivals at LaSalle Street Rock Island
Station District Total

Existing
Build 78 34 112
Increase 0 34 34
% increase of Build over Existing 44%

Source: CTCO, 2011
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1.3.3 Conclusion

The project does not meet the definition of a project of air quality concern as defined in 40 CFR
93.123(b)(1). Because 75™ Street CIP would not exceed the particul ate-emission equivalent of
10,000 trucks and would not increase passenger trains by 50% or more, it has been determined that
the project will not cause or contribute to any new localized PM, 5 and PM 4, violations or increase
the frequency or severity of any PM, s and PM violations. USEPA has determined that such
projects meet the Clean Air Act’s requirements without any further Hot-Spot analysis.

1.4 Locomotive Analysis

For the locomotive emissions anaysis, the fuel consumption data from the CTCO Train Model were
multiplied by the emission factors for HC, NO,, PM 1o, PM, 5, and SO, (refer to Table 1-8) to
estimate the annual emissions associated with each alternative (refer to Table 1-9). Table 1-9
compares the No-Build and Build emission levels with existing emission levels. While the number
of train movementsin 2029 with either the Build or No-Build Alternatives would increase
substantially over existing conditions, improvements in fuel composition and engine emission
controls will substantially reduce future total emissions below current levelsfor al criteria pollutants
except CO, a benefit of the project. While total annual emissions of CO increase over the 2009
Existing Conditions, the emissions of CO would be lower for the Build Alternative than for the No-
Build Alternative. The elimination of most train delays and locomotive idling with the Build
Alternative are the principal reason for thisimprovement. Additionally, current and future USEPA
locomoative regulations, as well asimprovementsin fuel composition, will continue to perpetuate
better emissions performance.

Table 1-8: EPA Emission Factors for Locomotives

Year NOx PM1o SO;
(gramslgallon) (gramslgallon) (gramslgallon) (gramslgallon) (Ibs/gallon)

2009 26.6 0.0360
2029 2.4 26.6 64 1.3 0.000216*

* SO2 fuel content assumed to be 15 ppm, as required by EPA regulations for locomotives by 2012.

Source: USEPA, April 2009, Technical Highlights, Emission Factors for Locomotives, EPA Office of
Transportation and Air Quality, EPA-420-F-09-025 and USEPA, December 1992, Procedures for Emission
Inventory Preparation, Volume IV: Mobile Sources. EPA-420-R-92-009.
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Table 1-9: Annual Locomotive Emissions

HC co NO« PM1o PM25 SO;
(tons/ year) | (tons/year) | (tons/year) | (tonslyear) | (tonslyear)* | (tonslyear)

Existing 11.04 32.27 208.66 5.04 5.77 19.85

Build 4.15 46.04 110.78 2.25 2.18 0.17
Alternative

No-Build 5.22 57.88 139.26 2.83 2.74 0.21
Alternative

*Per USEPA Publication EPA-420-F-09-025, Emission Factors for Locomotives, (April 2009), “PM2.5
emissions can be estimated as 0.97 times the PM10 emissions...”

Source: Jacobs, 2011

1.5 Mobile Source Air Toxics

The Clean Air Act identified 188 air toxics, also known as hazardous air pollutants. The USEPA has
assessed this expansive list of toxics and identified a group of 93 compounds emitted from mobile
sources, listed in the USEPA Integrated Risk Information System (IRIS). The USEPA aso
identified a subset of thislist of 93 that are considered the seven priority Mobile Source Air Toxics
(MSATS). These are acrolein, benzene, 1,3-butidiene, diesel particular matter plus diesel exhaust
organic gases (diesel PM), formaldehyde, naphthalene, and polycyclic organic matter. While FHWA
considered these to be the priority MSATS, USEPA stresses that the list is subject to change and may
be revised in future rules.

FHWA has identified three levels of analysis required for analyzing MSATsin NEPA projects,
depending upon the project circumstances:

e Noanalysisfor projects with no potentia for meaningful MSAT effects,
e Quadlitative analysisfor projects with low potential MSAT effects, or

e Quantitative analysis to differentiate alternatives for projects with higher potential MSAT
effects.

Since the 75™ Street CIP would improve transit and freight operations while reducing idling times
and fuel usage, this project was classified as a project with low potential MSAT effects, requiring a
qualitative analysis.® The qualitative analysis focuses on what the rel ative difference would be
among the studied aternatives on potential MSAT emissions. Since emissions are related to fuel
usage, the annual fuel usage for each alternative will be compared.

Unavailable Information for Project Specific MSAT Health Impacts Anaysis

In FHWA'’ s view, information is incomplete or unavailable to credibly predict the project-specific
health impacts due to changes in MSAT emissions associated with a project. The outcome of such an
assessment, adverse or not, would be influenced more by the uncertainty introduced into the process
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through assumption and speculation rather than any genuine insight into the actual health impacts
directly attributable to MSAT exposure associated with a proposed action.

USEPA Role

The US Environmental Protection Agency (USEPA) isresponsible for protecting the public health
and welfare from any known or anticipated effect of an air pollutant. They are the lead authority for
administering the Clean Air Act and its amendments and have specific statutory obligations with
respect to hazardous air pollutants and MSAT. The USEPA isin the continual process of ng
human health effects, exposures, and risks posed by air pollutants. They maintain the Integrated Risk
Information System (IRIS), which is “acompilation of electronic reports on specific substances
found in the environment and their potential to cause human health effects.” The IRIS can be
accessed through the USEPA website (http://www.epa.gov/nced/iris/index.html). Each report
contains assessments of non-cancerous and cancerous effects for individual compounds and
guantitative estimates of risk levels from lifetime oral and inhal ation exposures with uncertainty
spanning perhaps an order of magnitude.

Role of Other Organizations

Other organizations are also active in the research and analyses of the human health effects of
MSAT, including the Health Effects Institute (HEI). Two HEI studies are summarized in Appendix
D of FHWA'’s " Interim Guidance Update on Mobile Source Air Toxic Analysisin NEPA
Documents.” Among the adverse headlth effects linked to MSAT compounds at high exposures are
cancer in humans in occupational settings; cancer in animals; and irritation to the respiratory tract,
including the exacerbation of asthma. Less obviousis the adverse human health effects of MSAT
compounds at current environmental concentrations or in the future as vehicle emissions
substantially decrease. See research reports available through the HEI website
(http://pubs.healtheffects.org/view.php?id=282 and http://pubs.heal theffects.org/view.php?d=306).

Problems with Modeling Methodol ogies

The methodol ogies for forecasting health impacts include emissions modeling, dispersion modeling,
exposure modeling, and then final determination of health impacts; each step in the process building
on the model predictions obtained in the previous step. All are encumbered by technical
shortcomings or uncertain science that prevents a more complete differentiation of the MSAT health
impacts among a set of project alternatives. These difficulties are magnified for lifetime (i.e., 70
year) assessments, particularly because unsupportabl e assumptions would have to be made regarding
changesin travel patterns and vehicle technology, which affects emissions rates over that time frame,
because such information is unavailable. The results produced by the USEPA’s MOBILE6.2 model,
the California EPA's Emfac2007 model, and the USEPA’ s DraftM OV ES2009 model in forecasting
MSAT emissions are highly inconsistent. Indications from the development of the MOV ES model
arethat MOBILES.2 significantly underestimates diesel particul ate matter (PM) emissions and
significantly overestimates benzene emissions.



It is particularly difficult to reliably forecast MSAT exposure near roadways, and to determine the
portion of time that people are actually exposed at a specific location.

MSAT Toxicity Estimates

There are considerable uncertainties associated with the existing estimates of toxicity of the various
MSAT, because of factors such as |low-dose extrapolation and translation of occupational exposure
datato the genera population, a concern expressed by HEI. As aresult, thereis no nationa
consensus on air dose-response val ues assumed to protect the public health and welfare for MSAT
compounds, and in particular for diesel PM. The USEPA and the HEI have not established abasis
for quantitative risk assessment of diesel PM in ambient settings

(http://www.epa.gov/risk/basi cinformation.htm#q ) and
http://pubs.healtheffects.org/getfile.php?2u=395).

Level of Risk

Thereisalso the lack of anational consensus on an acceptable level of risk. The current context is
the process used by the USEPA, as provided by the Clean Air Act, to determine whether more
stringent controls are required in order to provide an ample margin of safety to protect public health
or to prevent an adverse environmental effect for industrial sources subject to the maximum
achievable control technology standards (e.g., benzene emissions from refineries). The decision
framework is a two-step process. Thefirst step requires USEPA to determine a“safe” or
“acceptable” level of risk due to emissions from a source, which is generally no greater than
approximately 100 in amillion. Additiona factors are considered in the second step, the goal of
which isto maximize the number of people with risks less than 1 in amillion due to emissions from
asource. The results of this statutory two-step process do not guarantee that cancer risks from
exposureto air toxics are less than 1 in amillion; in some cases, the residua risk determination could
result in maximum individual cancer risks that are as high as approximately 100 in amillion. In a
June 2008 decision, the US Court of Appealsfor the District of Columbia Circuit upheld USEPA’s
approach to addressing risk in its two-step decision framework. Information is incompl ete or
unavailable to establish that even the largest transportation project would result in levels of risk
greater than safe or acceptable.

Conclusions

Because of the limitationsin the methodol ogies for forecasting health impacts described, any
predicted difference in health impacts between alternatives islikely to be much smaller than the
uncertai nties associated with predicting the impacts. Consequently, the results of such assessments
would not be useful to decision makers, who would need to weigh this information against project
benefits (e.g., reducing traffic congestion, crash rates, and fatalities plus improved access for
emergency response) that are better suited for quantitative analysis.
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Qualitative Analysis

For each dternative in this DEIS, the amount of MSAT emitted would be proportional to the amount
of rail activity, assuming that other variables (such astravel not associated with the project) are the
same for each alternative. The estimated fuel usage for the Build Alternative is lower than that for
the No-Build Alternative, because of the reduction in time it would take trains to operate within or
traverse the corridor and the reduction in the time trains spend idling, leading to lower MSAT
emissions (particularly diesel particulate matter) in the vicinity of the rail corridor.

Also, regardless of the alternative chosen, emissions will likely be lower than present levelsin the
design year as aresult of EPA's national control programs that are projected to reduce annual MSAT
emissions by over 80 percent from 2010 to 2050. Local conditions may differ from these national
projectionsin terms of fleet mix and turnover, VMT growth rates, and local control measures.
However, the EPA-projected reductions are so significant (even after accounting for VMT growth)
that MSAT emissionsin the study area are likely to be lower in the future as well.

A Technical Memorandum was prepared for the CREATE Grand Crossing Rail Project (P4), which
analyzed emissions specific to Cook County (see Attachment). The study concluded that future
region-wide MSA emission levels would be significantly lower than today. Emissions from
locomotives were estimated to be reduced by more than 60 percent from 2010 to 2030.

The additional freight activity contemplated as part of the Build Alternative will have the effect of
increasing diesdl emissionsin the vicinity of nearby homes, schools, and businesses; therefore, under
the Build Alternative there may be localized areas where ambient concentrations of MSAT would be
higher than under the No-Build Alternative. However, as discussed above, the magnitude and the
duration of these potential differences cannot be reliably quantified due to incomplete or unavailable
information in forecasting project-specific health impacts. Even though there may be differences
among the Alternatives, on aregion-wide basis, EPA's vehicle and fuel regulations, coupled with
fleet turnover, will cause substantial reductions over time that in aimost al casesthe MSAT levelsin
the future will be significantly lower than today.



TECHNICAL MEMORANDUM

Locomotive and On-Road Vehicle Class-Specific MSAT Emissions Trends Data
Incorporating County-Specific Baseline Emissions Estimates — CREATE Grand Crossing
Rail Project

August 2013

This memorandum documents the development and analysis of Mobile Source Air Toxics
(MSAT) emissions for Cook County, lllinois. This data, which is more specific to the project
context, is being developed to supplement the national-level trends presented the FHWA's
Interim MSAT Guidance (FHWA, 2012). This data will be used as part of the MSAT analysis
conducted for the Chicago Region Environmental and Transportation Efficiency (CREATE)
Program Grand Crossing Rail Project (CREATE Project P4).

1. Background

Controlling air toxic emissions became a national priority with the passage of the Clean Air Act
Amendments (CAAA) of 1990, whereby Congress mandated that the EPA regulate 188 air
toxics, also known as hazardous air pollutants (HAPs). The Environmental Protection Agency
(EPA) has assessed this expansive list in their latest rule on the Control of Hazardous Air
Pollutants from Mobile Sources (EPA, 2007), and identified a group of 93 compounds emitted
from mobile sources that are listed in their Integrated Risk Information System, or IRIS (EPA,
2012a). These compounds are commonly referred to as Mobile Source Air Toxics (MSATSs). In
addition, from their 1999 National Air Toxics Assessment (NATA) the EPA identified seven
compounds with significant contributions from mobile sources that are among the national and
regional-scale cancer risk drivers. These are acrolein, benzene, 1,3-butidiene, diesel particulate
matter (DPM), formaldehyde, naphthalene, and polycyclic organic matter (POM). The Federal
Highway Administration (FHWA) has published updated guidance (Interim MSAT Guidance) for
analyzing MSAT impacts generated by highway projects (FHWA, 2012). The FHWA identifies
the preceding seven compounds as priority MSATs. The following summarizes HAPs of
particular concern for which mobile sources make substantial contributions to total emissions.
This information is taken from the most recently-released NATA (EPA, 2012b), which uses 2005
as a base analysis year:

National cancer risk driver:
* Formaldehyde
Regional cancer risk drivers:
= Benzene
* Polycyclic Aromatic Hydrocarbons (PAHs), a subset of POM
= Naphthalene
National cancer risk contributors:

= 1,3-Butadiene
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= Acetaldehyde

National noncancer hazard drivers:
= Acrolein

Regional noncancer hazard drivers:
= DPM

2. Methodology

The FHWA’s Interim MSAT Guidance includes a chart that demonstrates predicted future
national trends in vehicle miles traveled (VMT) and emissions of the priority MSATs for the
entire on-road vehicle fleet. However, relevant, source category-specific future MSAT emissions
predictions for a region-wide superset of the study area (i.e., Cook County) were not available.

To better assess the MSAT implications of the Grand Crossing Rail Project, the Project Team
developed Cook County trend data that is more specific to the project context than the national-
level trends presented in the FHWA's Interim MSAT Guidance for on-road vehicles as a whole
(FHWA, 2012). The benefits of this greater specificity include:

= Provision of a more geographically-specific emissions baseline;

* Inclusion of a key mobile emissions source (locomotives) that is both the subject of
this project and an unusually important baseline emissions source within the project
study area; and

= |solation of an on-road vehicle source category — heavy-duty trucks — that is also
particularly important within the project study area and whose activity could be
affected by CREATE projects that influence freight transportation modes.

These trend data are not intended to represent project- and CREATE Program-specific MSAT
emissions predictions; such predictions are beyond the reasonable scope of the air quality
assessment conducted as part of the Environmental Impact Statement to fulfill the requirements
of the National Environmental Policy Act (NEPA). Rather, they are intended to provide a more
appropriate and relevant estimate of baseline and future emissions that takes into account both
the geographic context and the type of vehicles affected by the proposed project.

Cook-County-specific Baseline Emissions Estimates

To accomplish this, the Project Team utilized EPA-promulgated predictions of future nationwide
trends in emissions (EPA, 2008) to forecast relative changes in predicted 2008 baseline county-
wide emissions (EPA, 2013). Predicted changes in emissions over time reflect both anticipated
changes in emissions rates per unit of activity (e.g., vehicle miles traveled, gallons of fuel
consumed, etc.) and changes in activity rates (e.g., the number of active vehicles and the
amount of activity — miles traveled or gallons consumed, etc. — per vehicle). The baseline
national data was taken from the most recent (2008) EPA National Emissions Inventory (NEI).



Table 1 presents an excerpt of an emissions data processing spreadsheet that includes Cook-
County-specific estimates of locomotive MSAT emissions from that dataset (EPA, 2013). Table
2 presents corresponding data for on-road vehicular emissions.

Incorporation of National-level Predicted Future Emissions Trends

In the absence of identified geographically-specific future MSAT emissions predictions, this
assessment applies predicted relative trends in future nationwide MSAT emissions to the
aforementioned Cook County baseline emissions data. Table 3 includes relevant EPA-derived
(EPA, 2008) predicted future trends in gaseous MSAT emissions from locomotives. Table 4
provides analogous data for particulate matter less than 10 microns in diameter (PM,), the
relative trend data for which is applied here as a surrogate for future trends in diesel PM (DPM)
emissions. Finally, Table 5 summarizes EPA-promulgated predictions of future nationwide
MSAT emissions from on-road vehicles (EPA, 2005 and 2006) and the relative future emissions
trends derived from them.

3. Results

The microscale analysis completed for the Grand Crossing Rail Project showed that the project
is predicted (relative to the future No Build alternative) to generate beneficial emissions impacts
for CAA criteria pollutants including hydrocarbons (HC) and PM;,. MSAT impacts tend to be
roughly proportional to exhaust emissions of organic gases (e.g., HC or volatile organic
compounds (VOC)) and/or particulate matter (e.g., PMy) depending on the specific toxic
compound. Therefore, predicted reductions in HC and PM,, emissions with the project indicate
that the project would reduce locomotive-generated MSAT emissions. The project has not been
linked with any special MSAT concerns that would represent an exception to this assessment.

Moreover, adopted EPA regulations for diesel locomotive engine/exhaust systems and fuels are
predicted to result in reductions in activity-based emission rates that more than counteract
predicted increases in locomotive activity levels throughout the nation. As Figure 1(a) shows,
the anticipated result is a decrease in annual MSAT emissions from locomotives despite those
projected activity level increases.

Figures 1(b) and 1(c) demonstrate that MSAT emissions from light- and heavy-duty on-road
motor vehicles are expected to decrease or — in the case of DPM for light-duty on-road vehicles
— increase slightly over time. In the case of DPM, future reductions in emissions from heavy-
duty on-road vehicles are predicted to exceed future increases in emissions from corresponding
light-duty vehicles. Given the projected future reductions in DPM emissions from locomotives,
the overall national trend for DPM emissions from ground transportation sources is downward
for areas influenced by emissions from both on-road vehicles and locomotives. In the case of
formaldehyde and acetaldehyde, the corresponding overall nationwide trend for ground
transportation sources is a decrease in emissions through 2020 followed by a slight increase in
emissions (driven by heavy-duty on-road vehicles) over the subsequent ten years.
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Along the proposed project corridor, the magnitude and the duration of these potential increases
compared to the No-Build alternative cannot be reliably quantified due to incomplete or
unavailable information in forecasting project-specific MSAT health impacts. In sum, the
localized level of MSAT emissions for the Build Alternative could be higher relative to the No
Build Alternative, but this could be offset due to increases in speeds and reductions in
congestion (which are associated with lower MSAT emissions). Also, MSAT emissions will be
lower in other locations when traffic shifts away from them. However, on a regional basis, EPA's
vehicle and fuel regulations, coupled with fleet turnover, will over time cause substantial
reductions that, in almost all cases, will cause region-wide MSAT emission levels to be
significantly lower than today.
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Endnotes:

ICMAP Annua Report, Fiscal Y ear 2012-13, http://www.cmap.illinois.gov/annual -reports, accessed 11/5/13.

2 bonovan, John M. "Transportation Improvement Program Amendment Chicago Metropolitan Area" Letter to Charles Ingersoll. 7 April.
2013. TIP Schedule and Approvals. CMAP, http://www.cmap.illinois.gov/documents/20583/1307820/08-02-
13 TIP Approval.pdf/ab713ab3-1a59-4182-9987-56a26€958637, accessed 11/5/13..

3 Emission factor generated by IDOT using EPA’s MOV ES model, transmitted in email from Adin McCann, HNTB to
Kim Glinkin, Jacobs, November 20, 2012.

4 USEPA, 2009. Emission Factors for Locomotives. EPA Office of Transportation and Air Quality, April, 2009, EPA-420-
F-09-025. Per this guidance, the emission rate of 1.3 grams/gallon for PM 10 was multiplied by 97% to estimate the
emission rate for PM2.5.

5 Metra, 2004. CREATE Project P1 Data Request Responses. Letter from W.K. Tupper, Metra Chief Engineering Officer,
to Charles J. Stenzel, TranSystems. Dated December 14, 2004. Transmitted in TranSystems memo to Larry Wilson/Walt
Zyznieuski, IDOT, subject: CREATE Project P1 Preliminary Air Quality Hot Spot Analysis, dated February 19, 2008.
Confirmed by CTCO on 11/22/11 to continue to use this rate as Metra’ s fleet has remained unchanged.

5 FHWA, Air Quality, Transportation & Toxic Air Pollutants,
http://www fhwa.dot.gov/environment/air_quality/air_toxics/, accessed 11/5/13.
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