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2162 W. Grove Pkwy, Ste. 400 

Pleasant Grove, UT 84062 
801-763-5100 

www.horrocks.com 
 
 
To:   I-15 NB Project Team       Memorandum 
From:  Horrocks Traffic Group 
Date:    July 10, 2018  
Subject:  I-15 Northbound No Build Traffic Analysis 
 
 
PURPOSE 

This memorandum describes the traffic 
analysis performed in support of the I-15 
Northbound Environmental Study. The 
memorandum details data collection efforts, 
roadway configurations, study methodology, 
model calibration and traffic operations for 
2017 existing and 2040 future conditions. 

 
DATA COLLECTION 

Data collected for the project included 
roadway geometry, field visits to observe 
existing traffic conditions, volume and speed 
information collected from the UDOT 
Performance Measurement Systems (PeMS), 
and travel time information collected from 
UDOT’s HERE data tool (iPeMS).  Traffic 
counts were obtained at each of the I-15 exit 
and entrance ramps between Bangerter 
Highway and I-215 and at two I-15 mainline 
locations.  These were performed to collect 
volumes and vehicle classifications and to 
verify PeMS data.  
 
 
 
 
 

 
 
 
ROADWAY 
CONFIGURATIONS 

2017 – The study area consists of a nine-mile 
stretch of northbound I-15 in Salt Lake 
County, beginning south of Bangerter 
Highway and extending north of I-215. The 
current northbound cross section consists of 
four to five general purpose lanes, a high-
occupancy vehicle lane (HOV) and an 
auxiliary lane at some locations. The 
interstate has a posted speed limit of 70 mph.  
 
2040 – For 2040 base conditions, it was 
assumed that a second HOV lane would be in 
place per the Wasatch Front Regional Council 
(WFRC) Regional Transportation Plan.  

TRAFFIC SOFTWARE 

The basic tools used for the traffic analysis 
included the WFRC Regional Travel 
Demand Model (TDM) and Vissim traffic 
simulation software from the PTV Group.  
 
The TDM predicts future travel demand 
based on projections of land use, 
socioeconomic patterns, and transportation 
system characteristics. The model is run 
using the Cube software (currently version 
6.4.3).  
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Vissim is a microscopic simulation software 
program that is used to perform detailed 
traffic operations analysis.  
 
The following table details the analysis type 
and use of each of the software packages. 
 

Software 
Package 

Use/Analysis 
Type 

Output/Performance 
Measure 

WFRC 
Cube 

Travel 
Demand 
Model 
v8.1 

Development 
of future 

travel 
demand 

Daily and peak hour 
turning movement 

volumes 

VISSIM 
v10.0-8 

Basic 
Freeway 

Segments, 
Weaving 

Areas 

Density, Speed, 
Percent of Traffic 
Demand Served 

Ramp 
Junctions 

Density, Speed, 
Percent of Traffic 
Demand Served 

Table 1 – Traffic Software 

 
REGIONAL TRAVEL 
DEMAND MODEL 
OVERVIEW 

WFRC is the designated metropolitan 
planning organization for the Wasatch Front 
including Salt Lake, Weber, and Davis 
counties. Mountain Land Association of 
Governments (MAG) is the designated 
metropolitan planning organization for Utah 
and Wasatch counties. These agencies work 
in partnership with UDOT, UTA, local 
governments, and other stakeholders to 
develop long-range transportation plans for 
the communities within their jurisdictions. 
WFRC and MAG also maintain a regional 

TDM for their jurisdictional areas. 
References to “the model” in this report refer 
to the scripts and data maintained by WFRC 
and MAG, not to the Cube software. 

The TDM is a state-of-the-practice tool that 
allows transportation analysts to input 
various land use and growth scenarios for 
different road and transit networks to forecast 
the expected traffic for each scenario. At its 
core, it uses the common four step modeling 
process which consists of trip generation, trip 
distribution, mode split, and trip assignment.   

Based on a review in August 2013 
(Transportation Planning Certification 
Review for the Wasatch Front Regional 
Planning Area), FHWA and the Federal 
Transit Administration certified that the 
transportation planning process carried out 
by WFRC met transportation planning 
requirements. The WFRC/MAG travel 
demand model has been reviewed by experts 
from the FHWA Resource Center, and the 
model has been shared at numerous federal 
conferences as a best practice (FHWA 2013). 
The travel demand model was found to be 
acceptable for planning and NEPA purposes 
by FHWA. It will be used for this study to 
generate future demand volumes for the build 
and no build scenarios.   

The study utilized the model from the Lehi 
Technology Corridor Study, a previous I-15 
study in the Lehi area just to the south of the 
study area. Many improvements were made 
to the model for the Lehi Technology 
Corridor study, including traffic analysis 
zone (TAZ) splits and additional local 
roadways.  Because of the close proximity 
between study areas, it was desirable to use 
the same model for improved accuracy and 
consistency. 
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TRAVEL DEMAND MODEL 
MODIFICATIONS AND 
IMPROVEMENTS 

As mentioned in the previous section, some 
TAZs were split in the model. TAZs are 
geographical areas represented in the model 
which specify socioeconomic data such as 
population, households, employment, and 
vehicle ownership.  The model uses the 
information in each TAZ for trip generation, 
trip distribution, and mode split. Trips 
generated by each TAZ are loaded onto the 
roadway network using special links called 
centroid connectors. The model then uses the 
roadway network in an iterative process to 
assign routes for each trip destination. 

The original TAZ in the model are well suited 
for regional traffic forecasts but generally do 
not provide adequate detail for a smaller-
scale study. Smaller TAZs can provide better 
loading of traffic onto the roadway network. 
For these reasons, many of the original TAZs 
within Lehi study area and Lehi City 
boundaries were split into smaller zones. 
Two additional zones were split in the current 
study area. In most instances, the TAZs were 
split along barriers such as existing or 
planned roads, rivers, railroads, and/or major 
land-use changes.  After the splits, the 
socioeconomic data from the original TAZs 
were distributed into the new zones. It was 
assumed that variables such as income and 
household size for the smaller TAZs were the 
same as the original TAZs.   

PEAK HOUR VOLUMES 

2017 Volumes – AM and PM peak hour 
volumes were obtained from UDOT’s PeMS 
which collects real-time data on the I-15 
corridor.  The PeMS data was supplemented 
and/or verified with manual traffic count data 
performed in August 2017.  Peak hour truck 
percentages were also obtained from the 
manual traffic counts. The volumes from 
PeMS and the counts were adjusted to 
balance between the I-15 mainline and ramp 
exits and entrances.  An origin-destination 
study was performed using the 2017 travel 
demand model for each entrance ramp in the 
study corridor.  The results were used to help 
determine trip routes which were input into 
the Vissim microsimulation software. 2017 
volumes are available in the appendix. 

2040 Volumes - The TDM generates 
volumes for a three-hour AM and three-hour 
PM period, so it was necessary to convert the 
three-hour volumes to one-hour volumes by 
using a factor of 0.40 in the AM and 0.37 in 
the PM.  The factors were calculated based 
on traffic count data in the TDM area.  The 
2017 balanced traffic volumes along with the 
2017 and 2040 model output data were used 
for calculating volumes as described in the 
UDOT document “Utah Travel Demand 
Forecasting,” which follows Chapter 8 of the 
National Cooperative Highway Research 
Program’s (NCHRP) Report 255.  This 
process involves comparing the 2017 model 
volumes with actual 2017 count data.  The 
difference between the two volumes is used 
to make an adjustment to the 2040 volumes.  
This helps to correct for errors in the model 
where it might be over-predicting or under-
predicting volumes.  The final 2040 volumes 
were converted to trip route volumes for 
Vissim analysis with origin-destination 
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percentages based on the final 2017 volumes. 
2040 volumes are available in the appendix. 

 

VISSIM MODEL OVERVIEW 

Model Limits - The Vissim model extends 
south of Bangerter Highway on the south end 
to north of I-215 on the north end. The model 
includes all entrance and exit ramps between 
Bangerter Highway and I-215 including ramp 
meters.  Ramp terminal intersections were 
not included in the model; however, signals 
were included per existing conditions for the 
left and right turn movements to help 
replicate queuing at the ramp terminals. 
 
Geometry – Roadway geometric features 
such as the number of lanes, curvature, and 
HOV access areas were built into the Vissim 
model using aerial photography, CADD and 
field visits. 
 
Analysis Period - Traffic was modeled for 
4-hour periods in the AM and PM between 
6:00 AM to 10:00 AM and 3:00 PM to 7:00 
PM. The time periods were selected to 
capture the beginning and end of the AM and 
PM congested periods.  
 
Vehicle Composition - The vehicle 
composition, including truck percentages 
used for the model’s vehicle inputs, was 
determined using a combination of manual 
traffic counts, information from previous 
UDOT I-15 Vissim models, and PeMS data.  
Details of the vehicle composition used for 
the analysis are contained in the appendix.  
 
Routing - Origin-destination pairs used to 
route vehicles through the model’s network 
were determined using the select-link 
analysis tool from the WFRC TDM and 
supplemented with Bluetooth data collected 

between 9000 South and I-215. Truck traffic 
and HOV traffic were routed separately from 
general traffic. Truck traffic was routed 
separately because of the significant 
difference in truck percentages between the 
entrance/exit ramps and mainline I-15. 
 
 
MODEL CALIBRATION 

The Vissim software is based on two 
different driving behavior models, the 
Wiedemann-74 and Wiedemann-99 
methodologies.  The Wiedemann-74 model is 
used primarily in urban traffic conditions, 
and the Wiedemann-99 model is used for 
inter-urban motorway or freeway conditions.  
Since the model only includes I-15 mainline 
and the entrance and exit ramps, the 
Widemann-99 methodology was used. 

Criteria used in calibrating the Vissim model 
were taken from FHWA’s Traffic Analysis 
Toolbox Volume III: Guidelines for 
Applying Traffic Microsimulation Modeling 
Software (FHWA, 2004). The calibration 
uses the GEH statistic to compare observed 
vs modeled volume flow. The formula used 
to calculate the GEH statistic is: 

 

Where E equals the modeled volumes and V 
equals the observed volume. 

Based on FHWA’s document the following 
calibration criteria and targets where used: 
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Criteria and 
Measure 

Calibration 
Acceptance 

Targets 

Condition 
Met? 

Hourly Flows, Model Versus Observed 

Within 400 veh/h, 
for Flow >2700 

veh/h 

> 85% of 
cases Yes 

Sum of All Link 
Flows 

Within 5% 
of sum of all 
link counts 

Yes 

GEH Statistic < 5 
for Individual 

Link Flows 

> 85% of 
cases Yes 

GEH Statistic for 
Sum of All Link 

Flows 

GEH < 4 
for sum of 

all link 
counts 

Yes 

Travel Times, Model Versus Observed 

Travel Times 
Within 15% 

> 85% of 
cases Yes 

Visual Audits 

Individual Link 
Speeds: Visually 

Acceptable Speed-
Flow Relationship 

To analyst’s 
satisfaction Yes 

Bottlenecks: 
Visually 

Acceptable 
Queueing 

To analyst’s 
satisfaction Yes 

Table 2 – Calibration Criteria and Targets 

 
The Vissim model was calibrated by testing 
various combinations of driver behavior 
parameter adjustments against field 
measurements and observations. Two 
different sets of driving behavior parameters 
where developed, one for I-15 between 
Bangerter Highway and 10600 South, and 
another for I-15 between 10600 South and I-
215. The tight interchange spacing between 
Bangerter Highway and 10600 South appears 
to lend itself to different driving behaviors 

compared to the section between 10600 
South and I-215. 
 
 
Based on the comparison of the Vissim 
model outputs to field measurements (travel 
times, traffic flows, and speeds) the Vissim 
model meets the calibration targets and 
accurately represents AM and PM peak hour 
conditions. 
 
Tables and figures detailing the calibration 
analysis are contained in the appendix. 

 

MEASURES OF 
EFFECTIVENESS  

The primary measure of effectiveness (MOE) 
used for this analysis was Level of Service 
(LOS) determined by freeway density. LOS 
is a term used by the Highway Capacity 
Manual (HCM) to describe the traffic 
operations of an intersection or highway 
segment based on congestion and delay. LOS 
ranges from A (almost no congestion or 
delay) to F (traffic demand exceeds capacity 
and roadway experiences long queues and 
delay).  
 
A LOS grade was assigned to each segment 
for AM and PM peak hours based on 
thresholds obtained from the 6th Edition 
HCM as determined from the Vissim 
analysis. The following table details the LOS 
thresholds for freeway segments based on the 
number of passenger cars per mile per lane 
(pc/mi/ln):  
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LOS 

 
 

Traffic Conditions 

Freeway Density 
(pc/mi/ln) 

Basic 
Segment 

Weave/ 
Merge/ 
Diverge 
Segment 

A
cc

ep
ta

bl
e 

A 

Free Flow 
Operations / 
Insignificant 

Delays 

0 ≤ 11 0 ≤ 10 

B 
Smooth 

Operations / 
Short Delays 

11 ≤ 18 10 ≤ 20 

C 

Stable 
Operations / 
Acceptable 

Delays 

18 ≤ 26 20 ≤ 28 

D 

Approaching 
Unstable 

Operations / 
Tolerable 

Delays 

26 ≤ 35 28 ≤ 35 

U
na

cc
ep

ta
bl

e E 

Unstable 
Operations / 
Significant 

Delays Begin 
 

35 ≤ 45 35 ≤ 43 

F 

Very Poor 
Operations / 

Excessive 
Delays Occur 

> 45 > 43 

Table 3 - Level of Service Parameters 

 

TRAFFIC OPERATIONS  

2017 Traffic Conditions Summary – 
Under current conditions during the AM and 
PM peak periods, the I-15 NB corridor 
experiences LOS E/F conditions from 
Bangerter Highway to the 7200 South and I-
215 exit ramps area. Generally, the AM peak 
hour operates worse from 12300 South to 
10600 South when compared to the PM peak 

hour. The PM peak hour operates worse 
around the 9000 South area.  This is in large 
part because of the heavy entrance ramp 
volume on Bangerter Highway in the AM and 
heavy 9000 South entrance ramp volume in 
the PM. The congested period lasts roughly 
two hours during the AM peak period and 
two and a half hours during PM.  
 
2040 Traffic Conditions Summary – 
Under 2040 No Build conditions, congestion 
worsens despite the additional HOV/HOT 
lane.  From Bangerter Highway to I-215 the 
I-15 NB corridor experiences LOS F 
conditions with the congested period 
extending to 3+ hours in both the AM and PM 
peak periods.  LOS information for each of 
the freeway segments is contained in the 
appendix. 
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APPENDIX 
 

Contents 

AM Peak Hour Volumes Figure 

PM Peak Hour Volumes Figure 

Vehicle Composition 

Driving Behavior Parameters 

Travel Time Comparison Table 

I-15 Traffic Flow Table 

IPEMS vs Vissim Speed Comparison 

2017 I-15 Traffic Analysis Summary 

2040 I-15 Traffic Analysis Summary 
 



  
 

8 

 

 

 

  



  
 

9 

 

 



  
 

10 

VISSIM VEHICLE COMPOSITION 

2017 AM   2040 AM    
Freeway Relative Flow  Freeway Relative Flow  
1: Car          0.257  1: Car          0.252   
2: Sports Car 0.193  2: Sports Car 0.189  
3: SUV/VAN 0.329  3: SUV/VAN 0.322  
4: Pickups 0.164  4: Pickups 0.161  
5: HGV Small 0.025  5: HGV Small 0.033  
6: HGV Big 0.031  6: HGV Big 0.042  

       
Ramps Relative Flow  Ramps Relative Flow  
1: Car 0.283  1: Car 0.282  
2: Sports Car 0.193  2: Sports Car 0.192  
3: SUV/VAN 0.321  3: SUV/VAN 0.320  
4: Pickups 0.167  4: Pickups 0.167  
5: HGV Small 0.024  5: HGV Small 0.026  
6: HGV Big 0.012  6: HGV Big 0.013  

       

2017 PM   2040 PM    
Freeway Relative Flow  Freeway Relative Flow  
1: Car 0.247  1: Car 0.245  
2: Sports Car 0.185  2: Sports Car 0.184  
3: SUV/VAN 0.316  3: SUV/VAN 0.314  
4: Pickups 0.158  4: Pickups 0.157  
5: HGV Small 0.059  5: HGV Small 0.062  
6: HGV Big 0.035  6: HGV Big 0.037  

       
Ramps Relative Flow  Ramps Relative Flow  
1: Car 0.287  1: Car 0.286  
2: Sports Car 0.195  2: Sports Car 0.195  
3: SUV/VAN 0.325  3: SUV/VAN 0.325  
4: Pickups 0.169  4: Pickups 0.169  
5: HGV Small 0.018  5: HGV Small 0.019  
6: HGV Big 0.006  6: HGV Big 0.006  
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DRIVING BEHAVIOR PARAMETERS 

Calibration 
Parameter Description Default Value Freeway: 146th 

to 106th 
Freeway: 106th 

to I-215 
CC0 Standstill distance: 4.92 ft 6.15 ft 4.92 ft 

CC1 Headway Time: 0.90 sec 1.68 sec 1.25 sec 

CC2 Following 
Variation: 13.12 ft 13.12 ft 13.12 ft 

CC3 
Threshold for 

Entering 
‘Following’ State: 

-8.00 sec -8.00 sec -8.00 sec 

CC4 
Negative 

‘Following’ 
Threshold: 

-0.35 ft/s -0.35 ft/s -0.35 ft/s 

CC5 Positive ‘Following 
Threshold’: 0.35 ft/s 0.35 ft/s 0.35 ft/s 

CC6 
Speed 

Dependency of 
Oscillation: 

11.44 11.44 11.44 

CC7 Oscillation 
Acceleration: 0.82 ft/s2 0.82 ft/s2 0.82 ft/s2 

CC8 Standstill 
Acceleration: 11.48 ft/s2 11.48 ft/s2 11.48 ft/s2 

CC9 Acceleration at 50 
mph: 4.92 ft/s2 4.92 ft/s2 4.92 ft/s2 
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2017 TRAVEL TIME COMPARISON - AM 

 

 
  

Time Period From To
Vissim Travel 

Time (Seconds)

iPeMS Travel 

Time (Seconds)
Difference % Difference

<= 15% 

Difference

Bangerter Hwy 12300 S 74 71 3 4% Yes
12300 S 11400 S 61 63 ‐2 ‐2% Yes
11400 S 10600 S 76 77 ‐1 ‐1% Yes
10600 S 9000 S 102 101 1 1% Yes
9000 S 7200 S 120 122 ‐2 ‐2% Yes

433 434 ‐1 0% Yes

Bangerter Hwy 12300 S 118 124 ‐7 ‐5% Yes
12300 S 11400 S 97 111 ‐14 ‐12% Yes
11400 S 10600 S 128 125 3 3% Yes
10600 S 9000 S 108 130 ‐22 ‐17% No
9000 S 7200 S 142 147 ‐4 ‐3% Yes

593 637 ‐44 ‐7% Yes

Bangerter Hwy 12300 S 113 116 ‐4 ‐3% Yes
12300 S 11400 S 125 106 20 19% No
11400 S 10600 S 145 123 22 18% No
10600 S 9000 S 114 135 ‐20 ‐15% Yes
9000 S 7200 S 147 154 ‐7 ‐4% Yes

644 633 11 2% Yes

Bangerter Hwy 12300 S 71 76 ‐5 ‐6% Yes
12300 S 11400 S 60 67 ‐7 ‐10% Yes
11400 S 10600 S 80 84 ‐4 ‐5% Yes
10600 S 9000 S 103 110 ‐8 ‐7% Yes
9000 S 7200 S 128 135 ‐8 ‐6% Yes

442 472 ‐31 ‐6% Yes

7:00 ‐ 8:00

Total

8:00 ‐ 9:00

Total

Total

Total

6:00 ‐ 7:00

9:00 ‐ 10:00
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2017 TRAVEL TIME COMPARISON - PM 

 

  

Time Period From To
Vissim Travel 

Time (Seconds)

PEMS Travel 

Time (Seconds)
Difference % Difference

<= 15% 

Difference

Bangerter Hwy 12300 S 75 74 1 2% Yes
12300 S 11400 S 66 66 0 0% Yes
11400 S 10600 S 78 84 ‐6 ‐8% Yes
10600 S 9000 S 108 118 ‐10 ‐8% Yes
9000 S 7200 S 127 141 ‐15 ‐10% Yes

454 483 ‐29 ‐6% Yes

Bangerter Hwy 12300 S 96 96 0 0% Yes
12300 S 11400 S 104 98 6 6% Yes
11400 S 10600 S 105 123 ‐19 ‐15% Yes
10600 S 9000 S 144 153 ‐8 ‐5% Yes
9000 S 7200 S 166 161 4 3% Yes

614 632 ‐18 ‐3% Yes

Bangerter Hwy 12300 S 115 108 6 6% Yes
12300 S 11400 S 114 116 ‐2 ‐2% Yes
11400 S 10600 S 116 144 ‐27 ‐19% No
10600 S 9000 S 210 171 40 23% No
9000 S 7200 S 191 171 20 12% Yes

745 709 36 5% Yes

Bangerter Hwy 12300 S 83 89 ‐6 ‐7% Yes
12300 S 11400 S 76 84 ‐8 ‐9% Yes
11400 S 10600 S 78 113 ‐35 ‐31% No
10600 S 9000 S 159 142 17 12% Yes
9000 S 7200 S 170 155 15 10% Yes

566 583 ‐17 ‐3% Yes

3:00 ‐ 4:00

Total

4:00 ‐ 5:00

Total

6:00 ‐ 7:00

Total

5:00 ‐ 6:00

Total
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I-15 TRAFFIC – OBSERVED VS MODELED (2017 AM) 

 

 
 

I-15 TRAFFIC – OBSERVED VS MODELED (2017 PM) 

6:00 AM 7:00 AM 8:00 AM 9:00 AM 6:00 AM 7:00 AM 8:00 AM 9:00 AM 6:00 AM 7:00 AM 8:00 AM 9:00 AM 6:00 AM 7:00 AM 8:00 AM 9:00 AM

I‐15 NB Mainline 6,875 7,583 7,025 6,301 6,688 7,454 7,285 6,527 2.3 1.5 3.1 2.8 Yes Yes Yes Yes
7200 So On‐Ramp to I‐15 1,149 1,265 1,169 1,047 1,110 1,288 1,140 986 1.2 0.6 0.9 1.9 Yes Yes Yes Yes

I‐15 NB Mainline 5,726 6,318 5,856 5,254 5,595 6,176 6,151 5,542 1.7 1.8 3.8 3.9 Yes Yes Yes Yes
I‐215 C/D Off‐Ramp 3,406 3,677 3,328 2,929 3,130 3,480 3,398 3,092 4.8 3.3 1.2 3.0 Yes Yes Yes Yes

I‐15 NB Mainline 9,132 9,995 9,184 8,183 8,728 9,645 9,528 8,611 4.3 3.5 3.6 4.7 Yes Yes Yes Yes
7200 So Off‐Ramp 505 544 492 432 450 514 512 463 2.5 1.3 0.9 1.5 Yes Yes Yes Yes

I‐15 NB Mainline 9,637 10,539 9,676 8,615 9,252 10,205 10,057 9,043 4.0 3.3 3.8 4.6 Yes Yes Yes Yes
9000 So On‐Ramp 1,443 1,588 1,468 1,315 1,381 1,589 1,485 1,315 1.6 0.0 0.4 0.0 Yes Yes Yes Yes

I‐15 NB Mainline 8,194 8,951 8,208 7,300 7,919 8,644 8,584 7,630 3.1 3.3 4.1 3.8 Yes Yes Yes Yes
9000 So Off‐Ramp 629 677 611 537 586 627 640 550 1.7 2.0 1.2 0.6 Yes Yes Yes Yes

I‐15 NB Mainline 8,823 9,628 8,819 7,837 8,556 9,277 9,250 8,108 2.9 3.6 4.5 3.0 Yes Yes Yes Yes
10600 So On‐Ramp 1,185 1,305 1,206 1,081 1,161 1,242 1,227 1,089 0.7 1.8 0.6 0.2 Yes Yes Yes Yes

I‐15 NB Mainline 7,638 8,323 7,613 6,756 7,424 8,034 7,999 6,976 2.5 3.2 4.4 2.7 Yes Yes Yes Yes
10600 So Off‐Ramp 639 688 620 543 594 660 632 561 1.8 1.1 0.5 0.8 Yes Yes Yes Yes

I‐15 NB Mainline 8,277 9,011 8,233 7,299 8,057 8,707 8,587 7,465 2.4 3.2 3.9 1.9 Yes Yes Yes Yes
11400 So On‐Ramp 1,186 1,305 1,207 1,080 1,132 1,263 1,263 1,096 1.6 1.2 1.6 0.5 Yes Yes Yes Yes

I‐15 NB Mainline 7,091 7,706 7,026 6,219 6,957 7,490 7,312 6,318 1.6 2.5 3.4 1.3 Yes Yes Yes Yes
11400 So Off‐Ramp 783 841 757 663 749 796 775 670 1.2 1.6 0.7 0.3 Yes Yes Yes Yes

I‐15 NB Mainline 7,874 8,547 7,783 6,882 7,765 8,375 8,046 6,930 1.2 1.9 3.0 0.6 Yes Yes Yes Yes
12300 So On‐Ramp 1,103 1,214 1,123 1,005 1,076 1,149 1,131 1,000 0.8 1.9 0.2 0.2 Yes Yes Yes Yes

I‐15 NB Mainline 6,771 7,333 6,660 5,877 6,697 7,268 6,850 5,905 0.9 0.8 2.3 0.4 Yes Yes Yes Yes
12300 So Off‐Ramp 965 1,036 931 815 939 1,016 936 807 0.8 0.6 0.2 0.3 Yes Yes Yes Yes

I‐15 NB Mainline 7,736 8,369 7,591 6,692 7,659 8,299 7,696 6,692 0.9 0.8 1.2 0.0 Yes Yes Yes Yes
Bangerter On‐Ramp 2,050 2,257 2,086 1,867 2,009 2,216 2,060 1,841 0.9 0.9 0.6 0.6 Yes Yes Yes Yes

I‐15 NB Mainline 5,686 6,112 5,505 4,825 5,665 6,135 5,536 4,832 0.3 0.3 0.4 0.1 Yes Yes Yes Yes

Segment
Vissim Input 1‐Hr Volumes (Observed) Vissim Output 1‐Hr Volumes (Modeled) GEH Factor GEH < 5

3:00 PM 4:00 PM 5:00 PM 6:00 PM 3:00 PM 4:00 PM 5:00 PM 6:00 PM 3:00 PM 4:00 PM 5:00 PM 6:00 PM 3:00 PM 4:00 PM 5:00 PM 6:00 PM

I‐15 NB Mainline 6,409 6,797 6,223 5,621 6,282 6,410 6,338 6,222 1.6 4.8 1.5 7.8 Yes Yes Yes No
7200 So On‐Ramp to I‐15 922 974 895 814 943 971 905 877 0.7 0.1 0.3 2.2 Yes Yes Yes Yes

I‐15 NB Mainline 5,487 5,823 5,328 4,807 5,355 5,443 5,442 5,349 1.8 5.1 1.6 7.6 Yes No Yes No
I‐215 C/D Off‐Ramp 3,645 3,772 3,525 3,304 3,487 3,578 3,524 3,520 2.6 3.2 0.0 3.7 Yes Yes Yes Yes

I‐15 NB Mainline 9,132 9,595 8,853 8,111 8,830 9,015 8,947 8,854 3.2 6.0 1.0 8.1 Yes No Yes No
7200 So Off‐Ramp 650 672 629 591 633 615 633 632 0.7 2.2 0.2 1.7 Yes Yes Yes Yes

I‐15 NB Mainline 9,782 10,267 9,482 8,702 9,515 9,697 9,582 9,478 2.7 5.7 1.0 8.1 Yes No Yes No
9000 So On‐Ramp 2,100 2,218 2,038 1,852 2,026 2,150 1,990 1,980 1.6 1.5 1.1 2.9 Yes Yes Yes Yes

I‐15 NB Mainline 7,682 8,049 7,444 6,850 7,523 7,699 7,563 7,331 1.8 3.9 1.4 5.7 Yes Yes Yes No
9000 So Off‐Ramp 962 992 930 876 903 956 929 916 1.9 1.2 0.0 1.3 Yes Yes Yes Yes

I‐15 NB Mainline 8,644 9,041 8,374 7,726 8,470 8,755 8,546 8,056 1.9 3.0 1.9 3.7 Yes Yes Yes Yes
10600 So On‐Ramp 1,119 1,182 1,085 987 1,098 1,150 1,092 971 0.6 0.9 0.2 0.5 Yes Yes Yes Yes

I‐15 NB Mainline 7,525 7,859 7,289 6,739 7,378 7,657 7,450 6,983 1.7 2.3 1.9 2.9 Yes Yes Yes Yes
10600 So Off‐Ramp 823 847 795 751 787 843 805 754 1.3 0.1 0.4 0.1 Yes Yes Yes Yes

I‐15 NB Mainline 8,348 8,706 8,084 7,490 8,174 8,496 8,210 7,685 1.9 2.3 1.4 2.2 Yes Yes Yes Yes
11400 So On‐Ramp 1,158 1,223 1,124 1,021 1,118 1,249 1,119 1,019 1.2 0.7 0.1 0.1 Yes Yes Yes Yes

I‐15 NB Mainline 7,190 7,483 6,960 6,469 7,072 7,261 7,076 6,659 1.4 2.6 1.4 2.3 Yes Yes Yes Yes
11400 So Off‐Ramp 1,005 1,033 971 920 991 1,024 990 927 0.4 0.3 0.6 0.2 Yes Yes Yes Yes

I‐15 NB Mainline 8,195 8,516 7,931 7,389 8,101 8,306 8,044 7,565 1.0 2.3 1.3 2.0 Yes Yes Yes Yes
12300 So On‐Ramp 1,511 1,596 1,466 1,333 1,478 1,495 1,447 1,377 0.9 2.6 0.5 1.2 Yes Yes Yes Yes

I‐15 NB Mainline 6,684 6,920 6,465 6,056 6,631 6,835 6,548 6,141 0.6 1.0 1.0 1.1 Yes Yes Yes Yes
12300 So Off‐Ramp 1,047 1,074 1,011 960 1,051 1,085 1,017 952 0.1 0.3 0.2 0.3 Yes Yes Yes Yes

I‐15 NB Mainline 7,731 7,994 7,476 7,016 7,677 7,951 7,498 7,042 0.6 0.5 0.3 0.3 Yes Yes Yes Yes
Bangerter On‐Ramp 1,570 1,659 1,524 1,385 1,540 1,633 1,499 1,369 0.8 0.6 0.6 0.4 Yes Yes Yes Yes

I‐15 NB Mainline 6,161 6,335 5,952 5,631 6,142 6,333 5,961 5,647 0.2 0.0 0.1 0.2 Yes Yes Yes Yes

Segment
Vissim Input 1‐Hr Volumes (Observed) Vissim Output 1‐Hr Volumes (Modeled) GEH Factor GEH < 5
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VISSIM TRAFFIC ANALYSIS SUMMARY (2017 AM) 

 

 
VISSIM TRAFFIC ANALYSIS SUMMARY (2017 PM) 

 

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

I‐15 NB Mainline Basic Freeway 19.9 C 22.6 C 21.8 C 19.6 C
7200 South On‐Ramp Merge 19.4 B 22.1 C 21.3 C 19.1 B

I‐15 NB Mainline Basic Freeway 16.6 B 18.7 C 18.5 C 16.7 B
I‐215 Off‐Ramp Diverge 25 C 30.4 D 29.8 D 25.4 C

7200 South Off‐Ramp Diverge 27.9 C 36 E 36.3 E 28.7 D
I‐15 NB Mainline Basic Freeway 26 C 41.4 E 40.8 E 28.7 D

9000 South On‐Ramp Merge 24.4 C 34.3 D 38.9 E 27.2 C
I‐15 NB Mainline Basic Freeway 26 C 30.9 D 32.5 D 25.7 C

9000 South Off‐Ramp Diverge 29.8 D 36.3 E 39.6 E 30.1 D
I‐15 NB Mainline Basic Freeway 20.8 C 22.8 C 23.1 C 20.3 C

10600 South On‐Ramp Merge 21.8 C 24.5 C 24.8 C 20.5 C
I‐15 NB Mainline Basic Freeway 24.4 C 30.6 D 32.6 D 22.8 C

10600 South Off‐Ramp Weave 27.5 C 45.1 F 47.6 F 26.2 C
11400 South On‐Ramp Weave 27.1 C 53.7 F 55.6 F 26.5 C

I‐15 NB Mainline Basic Freeway 22.6 C 49.5 F 54.9 F 22.3 C
11400 South Off‐Ramp Weave 24 C 44.7 F 51.9 F 21.7 C
12300 South On‐Ramp Weave 23.2 C 42.5 E 51.9 F 21.1 C

I‐15 NB Mainline Basic Freeway 21.3 C 34.9 D 44.4 E 18.2 C
12300 South Off‐Ramp Diverge 24.4 C 35.6 E 33.8 D 20 B

I‐15 NB Mainline Basic Freeway 23.6 C 44.7 E 36.8 E 19.7 C
Bangerter Hwy On‐Ramp Merge 18 B 52 F 38.6 E 15.5 B

I‐15 NB Mainline Basic Freeway 16.8 B 20.3 C 17 B 14 B

9:00 AM

Segment Type

6:00 AM 7:00 AM 8:00 AM

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

I‐15 NB Mainline Basic Freeway 19.4 C 19.9 C 19.6 C 19.3 C
7200 South On‐Ramp Merge 18.8 B 19.3 B 19.1 B 18.8 B

I‐15 NB Mainline Basic Freeway 17 B 17.7 B 17.7 B 17.4 B
I‐215 Off‐Ramp Diverge 28 C 33.1 D 33.1 D 29.7 D

7200 South Off‐Ramp Diverge 34.4 D 41.1 E 40.3 E 37.6 E
I‐15 NB Mainline Basic Freeway 31.3 D 47.3 F 49.6 F 46.2 F

9000 South On‐Ramp Merge 27.7 C 51.6 F 63.6 F 51.2 F
I‐15 NB Mainline Basic Freeway 26.7 D 36.3 E 47.8 F 34.8 D

9000 South Off‐Ramp Diverge 36.6 E 57.8 F 74.4 F 59 F
I‐15 NB Mainline Basic Freeway 21.9 C 36.1 E 60.5 F 40.2 E

10600 South On‐Ramp Merge 22.6 C 26.9 C 36.6 E 24 C
I‐15 NB Mainline Basic Freeway 26.2 D 32.2 D 39.3 E 25.7 C

10600 South Off‐Ramp Weave 27.8 C 38.1 E 40.6 E 26.5 C
11400 South On‐Ramp Weave 27.1 C 41.3 E 40.5 E 25.9 C

I‐15 NB Mainline Basic Freeway 24.4 C 35.4 E 35.8 E 23.3 C
11400 South Off‐Ramp Weave 28.2 D 35.2 E 36.8 E 27.6 C
12300 South On‐Ramp Weave 28.5 D 46.6 F 45.8 F 31.5 D

I‐15 NB Mainline Basic Freeway 22.3 C 42.7 E 45.3 F 27.2 D
12300 South Off‐Ramp Diverge 25.1 C 37.2 E 36.9 E 26.3 C

I‐15 NB Mainline Basic Freeway 24 C 33.3 D 36.2 E 25.2 C
Bangerter Hwy On‐Ramp Merge 18.5 B 24.2 C 34.2 D 21.5 C

I‐15 NB Mainline Basic Freeway 19.7 C 20.6 C 19.9 C 18.5 C

6:00 PM

Segment Type

3:00 PM 4:00 PM 5:00 PM
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VISSIM TRAFFIC ANALYSIS SUMMARY (2040 AM) 

 

VISSIM TRAFFIC ANALYSIS SUMMARY (2040 PM) 

 

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

I‐15 NB Mainline Basic Freeway 52.7 F 72.5 F 69 F 65.4 F
7200 South On‐Ramp Merge 53.4 F 77.6 F 73.7 F 69.9 F

I‐15 NB Mainline Basic Freeway 44.4 E 108.7 F 109.9 F 104.3 F
I‐215 Off‐Ramp Diverge 31.8 D 79 F 81.7 F 75.5 F

7200 South Off‐Ramp Diverge 35.1 E 68.2 F 71.2 F 65.1 F
I‐15 NB Mainline Basic Freeway 36.5 E 71.3 F 74 F 69.8 F

9000 South On‐Ramp Merge 36.9 E 91.2 F 99 F 94.3 F
I‐15 NB Mainline Basic Freeway 33.2 D 86.2 F 93.2 F 87.6 F

9000 South Off‐Ramp Diverge 59.5 F 97.8 F 104.8 F 100.8 F
I‐15 NB Mainline Basic Freeway 41.5 E 100.6 F 110.3 F 105.3 F

10600 South On‐Ramp Merge 31.5 D 85.7 F 101.9 F 96.5 F
I‐15 NB Mainline Basic Freeway 28.6 D 76.3 F 94.4 F 87.5 F

10600 South Off‐Ramp Weave 33.7 D 66.7 F 86.7 F 82.3 F
11400 South On‐Ramp Weave 41.3 E 77.2 F 92.8 F 86.1 F

I‐15 NB Mainline Basic Freeway 34.9 D 86.1 F 111.3 F 100.6 F
11400 South Off‐Ramp Weave 33.7 D 79.1 F 106.3 F 99.6 F
12300 South On‐Ramp Weave 35.4 E 82.1 F 110.3 F 103.1 F

I‐15 NB Mainline Basic Freeway 27.9 D 90.6 F 130 F 123.6 F
12300 South Off‐Ramp Diverge 32.1 D 73.5 F 116 F 108.9 F

I‐15 NB Mainline Basic Freeway 36.7 E 75.9 F 120.1 F 112.2 F
Bangerter Hwy On‐Ramp Merge 39.8 E 104 F 135.2 F 131.5 F

I‐15 NB Mainline Basic Freeway 23.1 C 103.9 F 154.5 F 148.5 F

9:00 AM

Segment Type

6:00 AM 7:00 AM 8:00 AM

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

Average 

Density 

(pc/hr/ln)

LOS

I‐15 NB Mainline Basic Freeway 23.8 C 23.7 C 23.9 C 22.9 C
7200 South On‐Ramp Merge 23.2 C 23.2 C 23.4 C 22.3 C

I‐15 NB Mainline Basic Freeway 20.8 C 20.6 C 21 C 20.3 C
I‐215 Off‐Ramp Diverge 29.8 D 29.2 D 30.2 D 28.7 D

7200 South Off‐Ramp Diverge 39.4 E 38.8 E 40.7 E 38.7 E
I‐15 NB Mainline Basic Freeway 39.9 E 50.2 F 53.8 F 51.1 F

9000 South On‐Ramp Merge 41.4 E 69.9 F 76.4 F 70.4 F
I‐15 NB Mainline Basic Freeway 32.7 D 55.5 F 49.2 F 43.7 E

9000 South Off‐Ramp Diverge 50.6 F 73.3 F 76.2 F 79.5 F
I‐15 NB Mainline Basic Freeway 28.7 D 54.1 F 76.4 F 80 F

10600 South On‐Ramp Merge 24.8 C 32.8 D 48.6 F 49.2 F
I‐15 NB Mainline Basic Freeway 29.5 D 32.9 D 43.2 E 43.6 E

10600 South Off‐Ramp Weave 38.9 E 41.5 E 44.7 F 44.2 F
11400 South On‐Ramp Weave 45.5 F 53.5 F 52.5 F 46.4 F

I‐15 NB Mainline Basic Freeway 37.6 E 53.6 F 51.6 F 40 E
11400 South Off‐Ramp Weave 36.8 E 48.6 F 50.1 F 40.4 E
12300 South On‐Ramp Weave 36.4 E 56.8 F 60.6 F 54.1 F

I‐15 NB Mainline Basic Freeway 26.3 D 50.3 F 63.7 F 54.5 F
12300 South Off‐Ramp Diverge 33.9 D 40.4 E 46 F 39.7 E

I‐15 NB Mainline Basic Freeway 45.4 F 50 F 53.3 F 49.1 F
Bangerter Hwy On‐Ramp Merge 63.3 F 83.8 F 86.7 F 81.7 F

I‐15 NB Mainline Basic Freeway 46 F 78.5 F 82.4 F 73 F

6:00 PM

Segment Type

3:00 PM 4:00 PM 5:00 PM
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2162 W. Grove Pkwy, Ste. 400 

Pleasant Grove, UT 84062 
801-763-5100 

www.horrocks.com 
 
 
To:   I-15 NB Project Team       Memorandum 
From:  Horrocks Traffic Group 
Date:    July 12, 2018  
Subject:  I-15 Northbound Alternatives Analysis 
 
 
PURPOSE 

This memorandum describes the alternatives 
analysis performed for the I-15 Northbound 
Environmental Study.  Each alternative will 
be defined, and the results from the Vissim 
microsimulation models for the 2040 design 
year will be presented.  In addition, results 
will be provided from a phasing study which 
was performed for interim years.  Finally, the 
results will be presented from a sensitivity 
analysis which was performed for the Full 
CD Road alternative using higher projected 
volumes for 2040. 
 

ALTERNATIVES 
DESCRIPTIONS 

The following alternatives were considered 
during the I-15 Northbound Environmental 
Study: 

No-Action – No additional improvements to 
I-15 other than the second HOV/HOT lane 
proposed in the 2040 Regional 
Transportation Plan.  The two HOV/HOT 
lanes are included in all alternatives except 
the Full CD Road which only needs a single 
HOV/HOT lane. 

 

 

 

North CD Road – Consists of a collector-
distributor road from 9000 South to 7200 
South.  This road combines the I-15 exits for 
7200 South and I-215 into a single exit and 
moves it south of the 9000 South entrance 
ramp creating a braided ramp alignment. 

North CD with Added General Purpose 
Lane – In addition to the North CD Road 
described above, this alternative adds a 
general purpose lane to I-15 from Bangerter 
Highway to 10600 South.   

Full CD Road – Includes the North CD Road 
described above and a south collector-
distributor road from Bangerter Highway to 
9000 South.  The South CD Road begins after 
the Bangerter Highway interchange exit ramp 
and braids with the entrance ramp.  All 
northbound accesses to 12300 South, 11400 
South, 10600 South, and the 9000 South exit 
occur from the South CD Road.  It ties back 
into I-15 after the North CD Road exit from 
I-15 creating braided ramps and keeping 
traffic weaving on I-15 mainline minimized.  
The two CD roads are connected by a ramp 
located before the braid.  Under this 
alternative, I-15 mainline has a single 
HOV/HOT lane and three general purpose 
lanes from Bangerter Highway to 7200 
South.  The two HOV/HOT lanes shown in 
the RTP are not needed where the two CD 
roads are provided. 
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Left Exit – This alternative relocates the I-
215 exit ramp to the left side of the I-15 
northbound lanes within the median.  The 
ramp is grade separated over I-15 and then 
ties into the existing I-125 CD road.  The 
HOV/HOT lanes are suspended north of 
9000 South in order to accommodate the I-
215 exiting traffic. 

Left Exit with Added General Purpose 
Lane – In addition to the Left Exit alternative 
described above, this alternative adds a 
general purpose lane to I-15 from Bangerter 
Highway to 10600 South. 

General Purpose Lane Only – This 
alternative adds a general purpose lane to I-
15 from Bangerter Highway to 7200 South.  
No additional improvements other than the 
second HOV/HOT lane proposed in the 2040 
RTP are included. 

 

VISSIM RESULTS SUMMARY 

The alternatives that were considered during 
the I-15 Northbound Environmental Study 
were modeled using the Vissim 
microsimulation software.  The models were 
run 10 times for each alternative using a 
random seed increment of one for each run 
and the results were averaged.  Data were 
collected to compare the alternatives 
including average speeds, total network 
delay, and vehicles served.   

The delay data includes both network delay 
and latent delay, which is delay assigned to 
vehicles that were not able to enter the 
network due to congestion.  The vehicles 
served data includes three types, 1) Vehicles 
Arrived are the vehicles that travel through 
the network to their destination and exited the 
network, 2) Latent Demand are the vehicles 
that are unable to enter the network due to 

congestion, and 3) Active in Network 
vehicles are still within the network at the end 
of the time period.  The following figure and 
tables summarize the results of the Vissim 
models. 
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Figure 1: I-15 Northbound AM 1-Hour Peak Average Speed 

 
Table 1: Network-Wide Delay Summary – AM 4-Hour Period 
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146TH TO BANG BANG TO 123RD 123RD TO 114TH 114TH TO 106TH 106TH TO 90TH 90TH TO 72ND 72ND TO 53RD

I‐15 Northbound 2040 AM 1‐Hour Peak Average Speed

No‐Action North CD Road North CD w/+GP Full CD Road Left Exit Left Exit w/+GP +GP Lane Only

2040 Scenario

Network 

Delay (Hr)

Latent 

Delay (Hr)

Combined 

Delay (Hr)

No‐Action 11,549 8,993 20,542
North CD Road 9,321 10,410 19,730
North CD with +GP Lane 5,426 898 6,324
Full CD Road 2,705 859 3,563
Left Exit 9,915 7,731 17,647
Left Exit with +GP Lane 9,924 2,088 12,012
+GP Lane (Bangerter to I‐215) 5,325 134 5,459
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Table 2: Vehicles Served Summary - AM 1-Hour Peak Period 

 

2040 Scenario

Vehicles 

Arrived

Latent 

Demand

Active in 

Network

Total 

Vehicles

No‐Action 19,652 4,531 5,483 29,666
North CD Road 19,992 5,068 4,517 29,577
North CD with +GP Lane 21,940 624 3,774 26,338
Full CD Road 22,696 502 2,523 25,721
Left Exit 20,125 3,866 4,920 28,911
Left Exit with +GP Lane 20,952 1,254 5,487 27,693
+GP Lane (Bangerter to I‐215) 22,102 101 3,906 26,109



WASATCH FRONT REGIONAL 
TRANSPORTATION PLAN (RTP): 
2015-2040 PROJECT LIST

PREPARED BY
Wasatch Front Regional Council

CONTACT
Nicole Tolley

Horrocks Engineers
2162 W. Grove Parkway, Suite 400

Pleasant Grove, Utah 84602
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4567�6589�:;<=7>?�=;@7AB4;<7A�C5:D6D7D944BEF 4@BGGG�HIJKI�LMNIOOPQRST��UV�PQR��� WXY�Z[\]̂_̀ab[\c�d�̂[�e�fg\X]hijckdlm�n�d�op�q�kded�n�llr�op stuvwuxyz�{tU|tuyz�}�S~���uz|��}�PQR����u�|�QV�U|����Vv|}stuVtuU� �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R������TT�TTTs�y�|��R������TT�TTT4BE� 4@BGGG���LI����O�A�J��IM��TT�PV�U��UV�PV�U���Vt�yv�syt��y�����TTT�PV�U�� �u�|vuv���S�UV���zyv|�hijckdlm�n�ld��op�q�kded�n�llr�op stuvwuxyz�{tU|tuyz�}� ~���uz|��}�PQR���}¡Vwyz�u�|�QV�U|���stuVtuU� �||�|��s�y�|�R�S��v�|��s�y�|�R�S ST���R��� ��TT�TTTs�y�|��R���SS�STT�TTT4BE¢ �£¤¤�¥¦O§PV�U���Vt�yv�syt��y�����TTT�PV�U���UV����TT�PV�U� WXY�Z[\]̂_̀ab[\c�d�̂[�k�fg\X]hijckdlm�n�d�op�q�kded�n�llr�op V̈zz|wUVt�}�S~���uz|��}�¡Vwyz�u�|�QV�U|����Vv| �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R���S��TT�TTTs�y�|��R���T���TT�TTT4BG�¢4@BGGG���¢©¤¤�¥¦O§PQRST��UV�S TT�PV�U� �u�|vuv���S�UV���zyv|�hijckdlm�n�ªk�op�q�kded�n�llr�op stuvwuxyz�{tU|tuyz�}�T~���uz|��}�PQR����u�|�QV�U|���stuVtuU� �||�|��s�y�|�R����v�|��s�y�|�R�S ST���R�����TT�TTTs�y�|��R�����TT�TTT4BG�«¬­®ON¦­�§M�@®Īẗu��Vv�°u|��±tu²|���T�TT�PV�U���UV����TT�PV�U� WXY�Z[\]̂_̀ab[\c�d�̂[�e�fg\X]hijckdlm�n�d�op�q�kded�n�³��op V̈zz|wUVt�}��~���uz|��}�¡Vwyz�u�|�QV�U|����Vv| �||�|��s�y�|�R�S��v�|��s�y�|�R�S ST���R��SS�TTT�TTTs�y�|��R����� TT�TTT4BG¢¤F©¤¤�¥¦O§���TT�PV�U��UV�́|ttu�yv�µyuv�PUt||U WXY�Z[\]̂_̀ab[\c�d�̂[�e�fg\X]hijckdlm�n�d�op�q�kded�n�³��op V̈zz|wUVt�}��~���uz|��}�¡Vwyz�u�|�QV�U|����Vv|}�y�| �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R������TT�TTTs�y�|��R��S���TT�TTT4BF¤ H®�K§I�K�¶�¦��:®­­�̄®­·R�T�UV�PQRST� WXY�Z[\]̂_̀ab[\c�d�̂[�e�fg\X]hijckdlm�n�d�op�q�kded�n�rk³�op stuvwuxyz�{tU|tuyz�}��~S��uz|��}�PQR���u�|�QV�U|����Vv| �||�|��s�y�|�R�S��v�|��s�y�|�R�� ST���R����T�TTT�TTTs�y�|�R�����S�� TT�TTT4BFG H®�K§I�K�¶�¦��:®­­�̄®­PQRST��UV���TT�PV�U� WXY�Z[\]̂_̀ab[\c�d�̂[�e�fg\X]hijckdlm�n�d�op�q�kded�n�rk³�op stuvwuxyz�{tU|tuyz�}��~���uz|��}�PQR���u�|�QV�U|����Vv|}stuVtuU� �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R����T�TTT�TTTs�y�|��R�������TT�TTT4BF© H®�K§I�K�¶�¦��:®­­�̄®­sVtU|t�QVw��|zz�QVy��UV��Uy��̈V�vU��¡uv| WXY�Z[\]̂_̀ab[\c�d�̂[�e�fg\X]hijckdlm�n�d�op�q�kded�n�rk³�op stuvwuxyz�{tU|tuyz�}�S~���uz|��}�PQR���u�|�QV�U|����Vv| �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R���T��TTT�TTTs�y�|��R���S � TT�TTT4BFE H®�K§I�K�¶�¦��:®­­�̄®­·R�T�UV�PQRST� �u�|vuv��yv��·vU|tw�yv�|�����UV���zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}��~S��uz|��}�PQR���u�|�QV�U|����Vv| �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R������TTT�TTTs�y�|��R����T��TT�TTT4BFF H®�K§I�K�¶�¦��:®­­�̄®­PQRST��UV���TT�PV�U� �u�|vuv��yv��·vU|tw�yv�|�����UV���zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}��~���uz|��}�PQR���u�|�QV�U|����Vv|}stuVtuU� �||�|��s�y�|�R�S��v�|��s�y�|�R�S ST���R��S���TTT�TTTs�y�|��R���� �STT�TTT4BF� H®�K§I�K�¶�¦��:®­­�̄®­��TT�PV�U��UV���TT�PV�U� �u�|vuv��yv��·vU|tw�yv�|�����UV���zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}�S~S��uz|��}�PQR���u�|�QV�U|���stuVtuU� �||�|��s�y�|�R�S��v�|��s�y�|�R�S ST���R�� T�TTT�TTTs�y�|��R���S���TT�TTT4BF¢ H®�K§I�K�¶�¦��:®­­�̄®­��TT�PV�U��UV��TTT�PV�U� �u�|vuv��yv��·vU|tw�yv�|�����UV���zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}��~ ��uz|��}�PQR���u�|�QV�U|���stuVtuU� �||�|��s�y�|�R�S��v�|��s�y�|�R�S ST���R�������TT�TTTs�y�|��R������TTT�TTT4BF« H®�K§I�K�¶�¦��:®­­�̄®­�TTT�PV�U��UV��TSTT�PV�U� �u�|vuv��yv��·vU|tw�yv�|�����UV���zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}��~���uz|��}�PQR���u�|�QV�U|���stuVtuU� �||�|��s�y�|�R�S��v�|��s�y�|�R�� ST���R������TT�TTTs�y�|��R����S�STT�TTT4B�¤ H®�K§I�K�¶�¦��:®­­�̄®­�TSTT�PV�U��UV�sVtU|t�QVw��|zz�QVy� �u�|vuv��yv��·vU|tw�yv�|�����UV���zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}��~���uz|��}�PQR���u�|�QV�U|���stuVtuU� �||�|��s�y�|�R�S��v�|��s�y�|�R�� ST���R������TTT�TTTs�y�|��R���TS�TTT�TTT4B�G H®�K§I�K�¶�¦��:®­­�̄®­sVtU|t�QVw��|zz�QVy��UV��Uy��̈V�vU��¡uv| �u�|vuv��yv��·vU|tw�yv�|�����UV���zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}�S~���uz|��}�PQR���u�|�QV�U|����Vv| �||�|��s�y�|�R�S��v�|��s�y�|�R�S ST���R������TT�TTTs�y�|��R�� ���TT�TTT4B�̧ H®�K§I�K�¶�¦��:®­­�̄®­PQRST��UV��Uy��̈V�vU��¡uv| �u�|vuv�����UV��¹́º»�zyv|�hijckdlm�n�rk³�op�q�kded�n�rk³�op �t||�y��}�S���uz|��}�PQR���u�|�QV�U|���stuVtuU� �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R����� TT�TTTs�y�|��R��S����TT�TTT4B�£ EF¤¤�¥¦O§·R�T�UV�PQRST� �u�|vuv���S�UV���zyv|�hijckdlm�n�³��op�q�kded�n�lmd�op stuvwuxyz�{tU|tuyz�}�S~���uz|��}�PQR� S�u�|�QV�U|���stuVtuU� �||�|��s�y�|�R����v�|��s�y�|�R�� ST���R������TT�TTTs�y�|��R������TT�TTT4B�© EF¤¤�¥¦O§PQRST��UV��STT�PV�U� i¼X_gb[\gfhijckdlm�n�ldd�op�q�kded�n�ldd�op stuvwuxyz�{tU|tuyz�}��~T��uz|��}�PQR� S�u�|�QV�U|����y�| �||�|��s�y�|�R����v�|��s�y�|�R�S ST���R�����TTT�TTTs�y�|��R��S �TTT�TTT4B�F EF¤¤�¥¦O§�STT�PV�U��UV��|���uv��y��́u���y� i¼X_gb[\gfhijckdlm�n�ldd�op�q�kded�n�ldd�op µuvVt�{tU|tuyz�}��~���uz|��}�¡Vwyz�u�|�QV�U|����y�| �||�|��s�y�|�R����v�|��s�y�|�R�S ST���R�� ��TT�TTTs�y�|��R�����TTT�TTT
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4567 89:;<=>�?@:ABC:�8C@DEF=GHIJKK�LMNOP�OM�JQKK�LMNOP RST�UVWXYZ[\]VŴ�_�YV�̀�abWSXcde^̀_fg�h�_�ij�k�̀_l_�h�mn�ij oMppqrOMs�t��uK�vwpqx�t�yMrzp{w|q�}MNOqx~�{zxq �qq�q���Pzxq�����N��q���Pzxq���� �K����������KK�KKK�Pzxq������Q��KK�KKK4566 ������������������������KK�LMNOP�OM���Q�K�LMNOP �w�q�w��~���OM�Q�pz�qxcde^̀_fg�h��_�ij�k�̀_l_�h�m��ij oMppqrOMs�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~�{zxqt�swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K����������KK�KKK�Pzxq���������KK�KKK45����������������� �¡��QKK�LMNOP�OM�����K�LMNOP �w�q�w��~���OM�Q�pz�qxcde^̀_fg�h�ng�ij�k�̀_l_�h����ij ¢w�Ms�£sOqswzp�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K���������QKK�KKK�Pzxq������K��KK�KKK45����������������� �¡����K�LMNOP�OM�{z��qsOqs�¤w�P¥z� RST�UVWXYZ[\]VŴ�_�YV�l�abWSXcde^̀_fg�h�_�ij�k�̀_l_�h����ij ¢w�Ms�£sOqswzp�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~��M�qt�swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K�������Q��KK�KKK�Pzxq���������KK�KKK45��¦§���̈�©ª{z��qsOqs�¤w�P¥z��OM��Q�KK�LMNOP RST�UVWXYZ[\]VŴ�_�YV�̀�abWSXcde^̀_fg�h�_�ij�k�̀_l_�h��_�ij ¢w�Ms�£sOqswzp�t��uQ�vwpqx�t�yMrzp{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K�������Q�KKK�KKK�Pzxq������Q��KK�KKK45��«¬5�­�®����̄ª��©�����°±©ª�±²�ª��©IJKK�LMNOP�OM��K�KK�LMNOP RST�UVWXYZ[\]VŴ�_�YV�f�abWSXcde^̀_fg�h�_�ij�k�̀_l_�h��_�ij oMppqrOMs�t�Iu��vwpqx�t�yMrzp{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K������I��KKK�KKK�Pzxq���������QKK�KKK45�7§¬5�­³źwx�oMN�O��yw�q�OM�µOzP�oMN�O��yw�q d¶SZb]VWbacde^̀_fg�h�·̀m�ij�k�̀_l_�h�·̀m�ij �sqq¥z��t���u��vwpqx�t�̧���{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K����������KK�KKK�Pzxq�����JK��KK�KKK45�7¹¬5�­�º»¼� ±ª½�¾�¿À©�KK��MsOP�OM�{z��qsOqs�¤w�P¥z� �w�q�w��~�JÁ��¤ÂÃ�OM�JÁQ�¤ÂÃ�pz�qxcde^̀_fg�h�·̀m�ij�k�̀_l_�h�·̀m�ij �sqq¥z��t���uJ�vwpqx�t�̧���{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K����������QKK�KKK�Pzxq�����JIJ�QKK�KKK45¦�¦Ä������4ª���ª�KKK�LMNOP�OM��KKKK�LMNOP RST�UVWXYZ[\]VŴ�_�YV�̀�abWSXcde^̀_fg�h�_�ij�k�̀_l_�h��_�ij oMppqrOMs�t��uK�vwpqx�t�yMrzp{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K���������KKK�KKK�Pzxq��������QKK�KKK45��¹ÅCÆC:ÇCCH�ÈÉGEEÉQ�KK�LMNOP�OM�Êw�q�LOsqqO RST�UVWXYZ[\]VŴ�_�YV�̀�abWSXcde^̀_fg�h�_�ij�k�̀_l_�h�mn�ij oMppqrOMs�t�Ku��vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K�������K�KKK�KKK�Pzxq���������KK�KKK45�77ÅCÆC:ÇCCH�ÈÉGEEÉÊw�q�LOsqqO�OM��w�rPqxOqs�LOsqqO d¶SZb]VWbacde^̀_fg�h�mn�ij�k�̀_l_�h�mn�ij oMppqrOMs�t��uQ�vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K��������KKK�KKK�Pzxq������K�JKK�KKK45��74ª�ª��4ª���ª�KK�LMNOP�OM�̧���� d¶SZb]VWbacde^̀_fg�h�f__�ij�k�̀_l_�h�f__�ij �sw�rwËzp�£sOqswzp�t�Ju��vwpqx�t�L}�J�{w|q�}MNOqx~��M�qt{zxq �qq�q���Pzxq�����N��q���Pzxq���� �K����������KK�KKK�Pzxq������J�IKK�KKK45��64ª�ª��4ª���ª�̧����OM����KK�LMNOP d¶SZb]VWbacde^̀_fg�h�f__�ij�k�̀_l_�h�f__�ij �sw�rwËzp�£sOqswzp�t�Iu��vwpqx�t�L}�J�{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K�������J��KK�KKK�Pzxq���������KK�KKK45���4ª�ª��4ª���ªJKKK�LMNOP�OM��KKK�LMNOP �w�q�w��~�Q�OM���pz�qxcde^̀_fg�h�f__�ij�k�̀_l_�h�f__�ij �sw�rwËzp�£sOqswzp�t��u��vwpqx�t�L}�J�{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K���������KK�KKK�Pzxq���������KK�KKK45�764ª�ª��4ª���ª�K�KK�LMNOP�OM���QKK�LMNOP �w�q�w��~�Q�OM���pz�qxcde^̀_fg�h�f__�ij�k�̀_l_�h�f__�ij �sw�rwËzp�£sOqswzp�t��uK�vwpqx�t�L}�J�{w|q�}MNOqx~��M�q �qq�q���Pzxq�����N��q���Pzxq���� �K������I�IKK�KKK�Pzxq�������QKK�KKK45���6���Ì�©ª��KK�LMNOP�OM�Q�KK�LMNOP d¶SZb]VWbacde^̀_fg�h�nn�ij�k�̀_l_�h�nn�ij oMppqrOMs�t��uJ�vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K������Q��KK�KKK�Pzxq��������KK�KKK45��¦6���Ì�©ª�Í�¹���Ì�©ª�MsO�µ�wM��{MNpq́zs��OM��QKK�LMNOP �w�q�w��~�Q�OM���pz�qxcde^̀_fg�h�f_n�ij�k�̀_l_�h�f̀·�ij �sw�rwËzp�£sOqswzp�t��uK�vwpqx�t�L}�I�{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K����������KK�KKK�Pzxq�����I��IKK�KKK45��«¹���Ì�©ª��QKK�LMNOP�OM����KK�LMNOP �w�q�w��~���OM�Q�pz�qxcde^̀_fg�h�m_�ij�k�̀_l_�h�ff_�ij �sw�rwËzp�£sOqswzp�t��u��vwpqx�t�L}�I�{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K����������KK�KKK�Pzxq������K��KK�KKK45�6��«���Ì�©ª��KK�LMNOP�OM�Êz���w�|pq�ÎÏËsqxx¥z� d¶SZb]VWbacde^̀_fg�h�mn�ij�k�̀_l_�h�mn�ij ¢w�Ms�£sOqswzp�t��uI�vwpqx�t�yMrzp{w|q�}MNOqx~�{zxqt�swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K�������Q��KK�KKK�Pzxq������I��KK�KKK45��ÐÑ�±������������������Í��«���Ì�©ª�MsO�µ�wM��{MNpq́zs��OM�IJKK�LMNOP d¶SZb]VWbacde^̀_fg�h�mn�ij�k�̀_l_�h�mn�ij ¢w�Ms�£sOqswzp�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~��M�qt�swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K��������KKK�KKK�Pzxq��������KK�KKK45��­º±Ò½�����°�±����KK�LMNOP�OM�Êz���w�|pq�ÎÏËsqxx¥z� d¶SZb]VWbacde^̀_fg�h�mn�ij�k�̀_l_�h�mn�ij ¢w�Ms�£sOqswzp�t��uQ�vwpqx�t�yMrzp{w|q�}MNOqx~��M�qt{zxq �qq�q���Pzxq�����N��q���Pzxq���� �K������J��KK�KKK�Pzxq���������KK�KKK45��§¦����Ì�©ª�MsO�µ�wM��{MNpq́zs��OM��QKK�LMNOP �w�q�w��~�Q�OM���pz�qxcde^̀_fg�h�ffl�ij�k�̀_l_�h�ffl�ij �sw�rwËzp�£sOqswzp�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K�������I��KK�KKK�Pzxq������I��KK�KKK45��¹º±Ò½�����°�±���QKK�LMNOP�OM��JKK�LMNOP �w�q�w��~���OM�Q�pz�qxcde^̀_fg�h�ffl�ij�k�̀_l_�h�ffl�ij �sw�rwËzp�£sOqswzp�t�Ku��vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K���������KK�KKK�Pzxq�������QKK�KKK45��7º±Ò½�����°�±���JKK�LMNOP�OM�³szËqs�owO��ywvwO RST�UVWXYZ[\]VŴ�_�YV�l�abWSXcde^̀_fg�h�_�ij�k�̀_l_�h�ffl�ij �sw�rwËzp�£sOqswzp�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K���������KKK�KKK�Pzxq���������QKK�KKK45��6º±Ò½�����°�±��³szËqs�owO��ywvwO�OM��Q�KK�LMNOP �w�q�w��~���OM�Q�pz�qxcde^̀_fg�h�f_n�ij�k�̀_l_�h�ffl�ij �sw�rwËzp�£sOqswzp�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~��swMswO� �qq�q���Pzxq�����N��q���Pzxq���� �K����������KK�KKK�Pzxq�������I��KK�KKK45�¦�Ó9;<D=:H�ÔG9FE�ÅC::EABC:Ãsźqsxq�}w��q�}Mz��OM���JKK�LMNOP �w�q�w��~���OM�Q�pz�qxcde^̀_fg�h�f_n�ij�k�̀_l_�h�ff_�ij �sw�rwËzp�£sOqswzp�t��u��vwpqx�t�yMrzp{w|q�}MNOqx~�{zxq �qq�q���Pzxq�����N��q���Pzxq���� �K�������K��KK�KKK�Pzxq���������KK�KKK
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456768999�:;<=�>??�@ABCD�CA�E???�@ABCD FGHIJGJKL�>�CA�M�NOJIPQRSTUVWX�Y�WVV�Z[�\�UV]V�Y�WVV�Z[ ÂNNI_CÀ�a�?bc�dGNIP�a�eA_ONfGgI�hABCIPL�iAJIaj̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�m >?�o�l�p�q>??q???jDOPIH�l�p�oq>??q???456r6s99�4tu=v�w�xtt=vyzz�{tuz|};~��m??��OPC�CA�>m??��OPC R���������QRSTUVWX�Y�WVV�Z[�\�UV]V�Y�WVV�Z[ j̀GJ_G�ON��̀CÌGON�a�>bM�dGNIP�a�@hl�c�fGgI�hABCIPL�iAJIafOPI iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�� >?�o�l�p�q???q???jDOPIH�l�pEqm??q???456rrxtt=vyzz�{tuz|};~�>m??��OPC�CA��lc? FGHIJGJKL�M�CA���NOJIPQRSTUVWX�Y�WVV�Z[�\�UV]V�Y�WVV�Z[ j̀GJ_G�ON��̀CÌGON�a��bo�dGNIP�a�@hl�c�fGgI�hABCIPL�fOPI iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�� >?�o�l�p��q�??q???jDOPIH�l�p�Mq�??q???4567r�;<;=�v�{tuz|};~�Mo??�@ABCD�CA��>??�@ABCD FGHIJGJKL�>�CA�M�NOJIPQRSTUVWX�Y����Z[�\�UV]V�Y����Z[ �GJÀ��̀CÌGON�a�mb>�dGNIP�a�eA_ONfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�m >?�o�l�p>Mq�??q???jDOPIH�l�p�?qE??q???45678�;<;=�v�{tuz|};~�������������������������������������ÔJkAJ FGHIJGJKL�>�CA�M�NOJIPQRSTUVWX�Y�WXV�Z[�\�UV]V�Y�WXV�Z[ j̀GJ_G�ON��̀CÌGON�a�>bE�dGNIP�a�eA_ONfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�>nBJHIH�jDOPI�l�> >?�o�l�p>mqc??q???jDOPIH�l�pM>qc??q???4�������:� ¡¢£�¤¥�4¦¡��x� §�§�§:4456r8 4̈5r96�§©=|~�v;©ª|�«��lc? ¬�K̀OHI ǹII­Ok�a�@hl>?�fGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�>nBJHIH�jDOPI�l�> >?�o�l�p�oq???q???jDOPIH�l�p>Eq???q???456r® 4̈5r96�§©=|~�v;©ª|�«�@hl����fk�OPP �̄�����°���±��� ǹII­Ok�a�@hl>?�fGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬J²BJHIH >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???456rs 4̈5r96�§©=|~�v;©ª|�«�cM??�FIPC �̄�����°���±��� ǹII­Ok�a�@hl>?�fGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???456ŕ 4̈5r96�§©=|~�v;©ª|�«�E>??�FIPC �̄�����°���±��� ǹII­Ok�a�@hl>?�fGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�> >?�o�l�pmcq???q???jDOPIH�l�p�cqM??q???456rµ 4̈5r96�§©=|~�v;©ª|�«��l>�o ¬�K̀OHI ǹII­Ok�a�@hl>?�fGgI�hABCIPL�iAJI iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�> >?�o�l�p�?Eq???q???jDOPIH�l�p�³>qE??q???456r7§5¶9�§©=|~�v;©ª|�«�o�??�FIPC ¬�K̀OHI ǹII­Ok�a��lc?fGgI�hABCIPL�iAJI iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�p�oq???q???jDOPIH�l�pmEq???q???45689 ś99��|<=�̈;yz~t;�� ~t<<y©ª�«�Eo?�@ABCD� �̄�����°���±���T�U����]�����° �GJÀ��̀CÌGON�a�@hl�E>fGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�� >?�o�l�p>?q???q???jDOPIH�l�p>Mqm??q???4568r{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�̂ONG²ÀJGO��ºIJBI �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???45688{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�@hl>?� ¬�K̀OHI ǹII­Ok�a�@hl�oMfGgI�hABCIPL�iAJI iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�> >?�o�l�p�?Eq???q???jDOPIH�l�p�³>qE??q???4568®{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�eOgI�jÒg�fABNIºÒH�»>E??�@ABCD¼ �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???4568s{;©ª|~=|~�·yªv̧ ;¹�¡}|~½;<<�«�m�??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�p>?q???q???jDOPIH�l�pM³qm??q???4568́ {;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�mo??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�iAJI iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???4568µ{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�M�??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???4568¶{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�ME??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�mnBJHIH�jDOPI�l�¬ >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???45687{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�oM??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�fOPI iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�� >?�o�l�pmcq???q???jDOPIH�l�pM�q>??q???456®9{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«��>??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�>nBJHIH�jDOPI�l�m >?�o�l�pmcq???q???jDOPIH�l�p³mqE??q???456®6{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�E???�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�fOPI iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�� >?�o�l�pmcq???q???jDOPIH�l�pM�q>??q???456®8{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�³???�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�� >?�o�l�pmcq???q???jDOPIH�l�pM�q>??q???456®®{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«�³c??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l�>nBJHIH�jDOPI�l�> >?�o�l�pmcq???q???jDOPIH�l�p�cqM??q???456®s{;©ª|~=|~�·yªv̧ ;¹�§©=|~�v;©ª|�«��?M??�@ABCD �̄�����°���±��� ǹII­Ok�a�@hl�oMfGgI�hABCIPL�j̀GÀGCk iIIHIH�jDOPI�l��nBJHIH�jDOPI�l�� >?�o�l�pmcq???q???jDOPIH�l�pM�q>??q???
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456789:;<=>?=>�@A<BC:D�E;?=>FB:;<=�G���HII�JKLMN OPQ�RSTUVWXYZST [\]]̂ _̀�a�Jbc�dHefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�� nI�d�c�opqrIIIrIIIjN_h]l�c�oHsrnIIrIII4567t9:;<=>?=>�@A<BC:D�E;?=>FB:;<=�G��nsII�JKLMN OPQ�RSTUVWXYZST [\]]̂ _̀�a�Jbc�dHefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c�n[Lml]l�jN_h]�c�n nI�d�c�opqrIIIrIIIjN_h]l�c�osqrHIIrIII4567u9:;<=>?=>�@A<BC:D�E;?=>FB:;<=�G��pHII�JKLMN OPQ�RSTUVWXYZST [\]]̂ _̀�a�Jbc�dHefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�n nI�d�c�opqrIIIrIIIjN_h]l�c�osqrHIIrIII4567v9:;<=>?=>�@A<BC:D�E;?=>FB:;<=�G�n�II�w]hM OPQ�RSTUVWXYZST [\]]̂ _̀�a�Jbc�dHefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c�n[Lml]l�jN_h]�c�n nI�d�c�opqrIIIrIIIjN_h]l�c�osqrHIIrIII456x69:;<=>?=>�@A<BC:D�E;?=>FB:;<=�G�sII�w]hM OPQ�RSTUVWXYZST [\]]̂ _̀�a�Jbc�dHefg]�bKLM]hi�kKm] k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�� nI�d�c�opqrIIIrIIIjN_h]l�c�oHsrnIIrIII456xy9:;<=>?=>�@A<BC:D�E;?=>FB:;<=�G�zc�d {|}\_l] [\]]̂ _̀�a�Jbc�dHefg]�bKLM]hi�kKm] k]]l]l�jN_h]�c�n[Lml]l�jN_h]�c�{ nI�d�c�o�I�rIIIrIIIjN_h]l�c�onspr�IIrIII456x7E5y6x�E;?=>FB:;<=�G�dHII�JKLMN OPQ�RSTUVWXYZST [\]]̂ _̀�a�zcn�defg]�bKLM]hi�e_h] k]]l]l�jN_h]�c�p[Lml]l�jN_h]�c�{ nI�d�c�oHdrIIIrIIIjN_h]l�c�o��Ir~IIrIII456xxE5y6x�E;?=>FB:;<=�G�b]l̂KKl�bK_l��JKLMN� {|}\_l] [\]]̂ _̀�a�zcn�defg]�bKLM]hi�kKm] k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�n nI�d�c�o�drIIIrIIIjN_h]l�c�on�rIIIrIII456x8E56x�E;?=>FB:;<=�G��II�JKLMN������b_�|h� OPQ�RSTUVWXYZST [\]]̂ _̀�a�zc�defg]�bKLM]hi�e_h] k]]l]l�jN_h]�c�p[Lml]l�jN_h]�c�{ nI�d�c�oHdrIIIrIIIjN_h]l�c�o��Ir~IIrIII456xtE56x�E;?=>FB:;<=�G�zcn�d��JKLMN� {|}\_l] [\]]̂ _̀�a�zc�defg]�bKLM]hi�kKm] k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�� nI�d�c�o�I�rIIIrIIIjN_h]l�c�o�pIrnIIrIII456v7E56x�E;?=>FB:;<=�G��nII�JKLMN {|}\_l] [\]]̂ _̀�a�zc�defg]�bKLM]hi�e_h] k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�n nI�d�c�o�drIIIrIIIjN_h]l�c�on�rIIIrIII456vxE56x�E;?=>FB:;<=�G�~HII�JKLMN OPQ�RSTUVWXYZST �K��]�MK\�a�zc�defg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�� nI�d�c�oHdrIIIrIIIjN_h]l�c�odHr�IIrIII456v8E5u��E;?=>FB:;<=�G�JM_M]�JM\]]M {|}\_l] [\]]̂ _̀�a�zcqIefg]�bKLM]hi�kKm] k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�� nI�d�c�o�drIIIrIIIjN_h]l�c�o�qrnIIrIII456xu6�u���4��?B���=>�:���G�zc�d OPQ�RSTUVWXYZST����VS�����TPU �K��]�MK\�a��K�_�efg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c�p[Lml]l�jN_h]�c�p nI�d�c�onIrIIIrIIIjN_h]l�c�oH~rpIIrIII456xv678���4��?B��:A����:��4?>�F?�>=�G���b�w {|}\_l]i���MK�n��_m]h �fmK\��\M]\f_��a�Jbc�HIefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c�p[Lml]l�jN_h]�c�{ nI�d�c�onIrIIIrIIIjN_h]l�c�oH~rpIIrIII45686E5u��E;?=>FB:;<=�G�zcn�d�MK�[KKMNf����\f�] {|}\_l] [\]]̂ _̀�a�zcqIefg]�bKLM]hi�kKm] k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�n nI�d�c�o�I�rIIIrIIIjN_h]l�c�o�~nr�IIrIII4568yE5y6x�E;?=>FB:;<=�G�HdII�JKLMN {|}\_l] [\]]̂ _̀�a�zcn�defg]�bKLM]hi�e_h] k]]l]l�jN_h]�c�n[Lml]l�jN_h]�c�n nI�d�c�o�drIIIrIIIjN_h]l�c�on�rIIIrIII45y�6E5y6x�E;?=>FB:;<=�G�snII�JKLMN {|}\_l] [\]]̂ _̀�a�zcn�defg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c�p[Lml]l�jN_h]�c�{ nI�d�c�o�drIIIrIIIjN_h]l�c�op�rIIIrIII4568�� ¡¢¡£¤¥¦�§£̈©�§¥¦ª�̈ ¦«�¬­®¢¦�¯̈®̈£©̈ ª̈�̄¡£°̈£�±̈¡ª�²�³¥­́¦µ­£¦�¶B�?=� OPQ�RSTUVWXYZST �fmK\��\M]\f_��a�Jbcn�Iefg]�bKLM]hi�e_h] k]]l]l�jN_h]�c�p[Lml]l�jN_h]�c�{ nI�d�c�onIrIIIrIIIjN_h]l�c�oH~rpIIrIII·̧¹E4�¶�º»¼½¾�¿̧4¼5À¿4¼�Á̧¶EÂE¼E¿4·56 6u���»�>?Bw]hM��_�fh��K\\flK\�MK�nIII�w]hM wfl]mfm}i�n�MK�H��_m]hÃÄÅ���ÆÇ�È�É��ÊË�Ì���Í��È�Æ���ÊË �fmK\��\M]\f_��a�nÎI��f�]h�a�Jbcp�efg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c�n[Lml]l�jN_h]�c�n nI�d�c�on�rqIIrIIIjN_h]l�c�op~rpIIrIII·5y 6u���»�>?BnIII�w]hM�MK�Jbc�ns wfl]mfm}i�n�MK�H��_m]hÃÄÅ���ÆÇ�È�ÏÏ�ÊË�Ì���Í��È�Æ���ÊË �fmK\��\M]\f_��a�nÎI��f�]h�a�Jbcp�efg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�� nI�d�c�onprpIIrIIIjN_h]l�c�onqrHIIrIII·5� 4�56v��¿Ð?=;�A�;w]hM��_�fh��K\\flK\�MK�pIII�w]hM OPQ�RSTUVWXYZST����VS�Í���TPUÃÄÅ���ÆÇ�È���ÊË�Ì���Í��È�ÆÆ��ÊË j\fm�f|_���\M]\f_��a�IÎ���f�]h�a�Jbc�~pefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c�n[Lml]l�jN_h]�c�n nI�d�c�o~rdIIrIIIjN_h]l�c�o��rIIIrIII·5t� 4�56v��¿Ð?=;�A�;pIII�w]hM�MK�nIII�w]hM OPQ�RSTUVWXYZST����VS�Í���TPUÃÄÅ���ÆÇ�È���ÊË�Ì���Í��È�ÆÆ��ÊË j\fm�f|_���\M]\f_��a��ÎI��f�]h�a�Jbc�~pefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�� nI�d�c�o�prdIIrIIIjN_h]l�c�o�srHIIrIII·5x� 4�56v�zc�d�MK��f���[f]�l�bK_l��Jbcnpn� wfl]mfm}i�H�MK�s��_m]hÃÄÅ���ÆÇ�È�ÆÆ��ÊË�Ì���Í��È�ÆÇ��ÊË j\fm�f|_���\M]\f_��a��Îd��f�]h�a�Jbc�~pefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�n nI�d�c�o�srHIIrIIIjN_h]l�c�on~rdIIrIII·58 4�56v��f���[f]�l�bK_l��Jbcnpn��MK�{Jcq~ ÄÑPW�ZST��ÃÄÅ���ÆÇ�È�ÆÇ��ÊË�Ì���Í��È�ÆÇ��ÊË j\fm�f|_���\M]\f_��a�pÎH��f�]h�a�Jbc�~pefg]�bKLM]hi�j\fK\fM̀ k]]l]l�jN_h]�c��[Lml]l�jN_h]�c�n nI�d�c�oqrdIIrIIIjN_h]l�c�o�drpIIrIII
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4567 89:;<=>;�4?@A;�BCD57EFGHIJJ�KLMN�NO�KLMN�PQRSM�TOUUSVOU KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ea�fg�h�̀aia�d�je�fg kSWOU�lUNLUSQ[�m��no�pS[LM�m�qrs�ZotSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s�{|vWVLV�wzQML�s�} ZJ�I�s�~�I�HJJ�JJJwzQMLV�s�~{��JJJ�JJJ45F 89:;<=>;�4?@A;�BCD57EFGKLMN�PQRSM�TOUUSVOU�NO�ZJJJ�KLMN KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ee�fg�h�̀aia�d�bba�fg kSWOU�lUNLUSQ[�m�Jn��pS[LM�m�qrs�ZotSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~��JJJ�JJJwzQMLV�s�~���JJ�JJJ457� �=?�=9�8A;9�;�B7�����=?:�G��JJ��QMN�NO�}qs�� ���������������_�a����̀������\]̂ _̀abc�d�a�fg�h�̀aia�d�je�fg TO[[L�NOU�m��n{�pS[LM�m��O�Q[tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s�Z|vWVLV�wzQML�s�Z ZJ�I�s�~�I��JJ�JJJwzQMLV�s�~Z��oJJ�JJJ4577 �;�:��@<<��@;<��D=��{�IJ�KLMN���QxNOW��NO�ZZJJ�KLMN���QxNOW�KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ea�fg�h�̀aia�d�bba�fg kSWOU�lUNLUSQ[�m��nI�pS[LM�m��O�Q[tSuL�rOvNLMY�yOWL yLLVLV�wzQML�s�Z|vWVLV�wzQML� �{ ZJ�I�s�~�I�IJJ�JJJwzQMLV�s�~{��ZJJ�JJJ456E ¡¢£¤¥¢�¦§̈¢¢§©�ª��«���������¬�ª�­��®�\��® KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ej�fg�h�̀aia�d�je�fg kSWOU�lUNLUSQ[�m��n��pS[LM�m��O�Q[tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s�Z|vWVLV�wzQML�s�Z ZJ�I�s�~Z��IJJ�JJJwzQMLV�s�~I{�ZJJ�JJJ457E �̄°:=9�±�?²³�°KLMN�PQRSM�TOUUSVOU�m�ZoJJ�KLMN�NO��oJJ�KLMN ���������������_�a����i������\]̂ _̀abc�d�a�fg�h�̀aia�d�je�fg kSWOU�lUNLUSQ[�m��nJ�pS[LM�m��O�Q[tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~�Z�ZJJ�JJJwzQMLV�s�~�H��JJ�JJJ457́ E����=?:��Bµ�°�A@<<;GKLMN�PQRSM�TOUUSVOU�NO�¶s�I KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ea�fg�h�̀aia�d�··�fg kSWOU�lUNLUSQ[�m�Zn{�pS[LM�m��O�Q[tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~ZZ�HJJ�JJJwzQMLV�s�~Zo�{JJ�JJJ456́ C�;>�?��̄�9;KLMN�PQRSM�TOUUSVOU�NO�¶s�I ���������������_�a����̀hi������\]̂ _̀abc�d�a�fg�h�̀aia�d�baa�fg kSWOU�lUNLUSQ[�m��nZ�pS[LM�m��O�Q[tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~�I��JJ�JJJwzQMLV�s�~���JJJ�JJJ4576 ;̧9:;?�C:?;;:�LXQ�x�wQUu¹Qx�NO�}qs�� ]º��������\]̂ _̀abc�d�je�fg�h�̀aia�d�je�fg TO[[L�NOU�m��n��pS[LM�m��O�Q[tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~H�JJJ�JJJwzQMLV�s�~H��JJ�JJJ48»¼C�̧½¾�¿ÀÁ��½D¿�5C½¾¿���8̧¼̄¼¿¼ÂC457Ã �;�:�4�A@��̧=??@�=?KLÄLU�TOvWNx��SWL�NO�lWNL[OÅL�PUSRL��qrs�Zo� ���������������_�a����i������\]̂ _̀abc�d�a�fg�h�̀aia�d�Æ̀a�fg |ULL¹Qx�m�Hn��pS[LM�m�qrs�otSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s�Z|vWVLV�wzQML�s�Z ZJ�I�s�~o��oJJ�JJJwzQMLV�s�~�H{�IJJ�JJJ457F �;�:�4�A@��̧=??@�=?lWNL[OÅL�PUSRL��qrs�Zo��NO�¶s�Im}qs��m�LXQ�x�wQUu¹Qx ���������������_�a����i������\]̂ _̀abc�d�a�fg�h�̀aia�d�Æ̀a�fg |ULL¹Qx�m��HnZ�pS[LM�m�qrs�otSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~IJJ�JJJ�JJJwzQMLV�s�~�J��{JJ�JJJ457Ç �;�:�4�A@��̧=??@�=?KLÄLU�TOvWNx��SWL�NO�lWNL[OÅL�PUSRL��qrs�Zo� ����ª®���È�����É����\]̂ _̀abc�d�a�fg�h�̀aia�d�Æ̀a�fg |ULL¹Qx�m�Hn��pS[LM�m�qrs�otSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~ZH�{JJ�JJJwzQMLV�s�~Z���JJ�JJJ45E� E�����;�:�BCD57�ÇGKLÄLU�TOvWNx��SWL�NO�{JJ�yOUNz KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ee�fg�h�̀aia�d�bba�fg wUSW�SÅQ[�lUNLUSQ[�m�ZnI�pS[LM�m�qrs�J�tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~�I��JJ�JJJwzQMLV�s�~�J�ZJJ�JJJ456Ê E�����;�:�BCD57�ÇG{JJ�yOUNz�NO�lWNL[OÅL�PUSRL��qrs�J�� KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ee�fg�h�̀aia�d�bba�fg wUSW�SÅQ[�lUNLUSQ[�m�ZnJ�pS[LM�m�qrs�J�tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~IZ�oJJ�JJJwzQMLV�s�~�H�ZJJ�JJJ45E7 E�����;�:lWNL[OÅL�PUSRL��qrs�J���NO�KLMN�PQRSM�TOUUSVOU KSVLWSWXY�Z�NO�H�[QWLM\]̂ _̀abc�d�ee�fg�h�̀aia�d�··�fg TO[[L�NOU�m��nH�pS[LM�m��O�Q[tSuL�rOvNLMY�tQML yLLVLV�wzQML�s�{|vWVLV�wzQML�s�{ ZJ�I�s�~�{�ZJJ�JJJwzQMLV�s�~{Z��JJ�JJJ4566 7�����;�:�JJ�yOUNz�NO�lWNL[OÅL�PUSRL ]º��������\]̂ _̀abc�d�je�fg�h�̀aia�d�je�fg TO[[L�NOU�m�ZnI�pS[LM�m��O�Q[tSuL�rOvNLMY�tQMLmwUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~��{JJ�JJJwzQMLV�s�~o��JJ�JJJ456Ã 6����;�:lWNL[OÅL�PUSRL�NO����J�qOvNz ���������������_�a����̀������\]̂ _̀abc�d�a�fg�h�̀aia�d�ji�fg TO[[L�NOU�m�JnI�pS[LM�m��O�Q[tSuL�rOvNLMY�tQML yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~���JJ�JJJwzQMLV�s�~o�HJJ�JJJ456F 6����;�:���J�qOvNz�NO�ËOUVOW�lRLWvL��ZoJJ�qOvNz� ]º��������\]̂ _̀abc�d�ji�fg�h�̀aia�d�ji�fg TO[[L�NOU�m�JnI�pS[LM�m��O�Q[tSuL�rOvNLMY�tQML yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~��{JJ�JJJwzQMLV�s�~��IJJ�JJJ45EE Ã́6���;�:�B̄�°:=9GÌaa�����Í����Î������«����� ���������������_�a����̀������\]̂ _̀abc�d�a�fg�h�̀aia�d�··�fg TO[[L�NOU�m�Jn��pS[LM�m��O�Q[tSuL�rOvNLMY�tQML yLLVLV�wzQML�s�{|vWVLV�wzQML�s�{ ZJ�I�s�~�J�{JJ�JJJwzQMLV�s�~ZI�IJJ�JJJ45É EF����;�:�B̄�°:=9G�IJ�yOUNz�NO��QxNOW�wQUu¹Qx ���������������_�a����i������\]̂ _̀abc�d�a�fg�h�̀aia�d�··�fg TO[[L�NOU�m��nZ�pS[LM�m��O�Q[tSuL�rOvNLMY�yOWLmwUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~�I�IJJ�JJJwzQMLV�s�~����JJ�JJJ456Ç Ï�@9�C:?;;:�Ð�C:�:;�C:?;;:�BCD57EÃG{JJ�yOUNz�NO��QxNOW�wQUu¹Qx ]º��������\]̂ _̀abc�d�baa�fg�h�̀aia�d�baa�fg wUSW�SÅQ[�lUNLUSQ[�m�InI�pS[LM�m�qrs�Z�tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~�{��JJ�JJJwzQMLV�s�~���oJJ�JJJ456Ñ 7����Â��:qrs��{�NO�lWNL[OÅL�PUSRL ]º��������\]̂ _̀abc�d�ee�fg�h�̀aia�d�Ìa�fg TO[[L�NOU�m��nJ�pS[LM�m��O�Q[tSuL�rOvNLMY�wUSOUSNx yLLVLV�wzQML�s��|vWVLV�wzQML�s�� ZJ�I�s�~��IJJ�JJJwzQMLV�s�~o��JJ�JJJ
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4567 8597:;<;=�>?@ABC�DEA;�B?�FEGG�HE;GI�J?KI�LMJNOPOQ :EI;AEARS�T�B?�TUFVW�GKA;XYZ[\]̂_̀�a�b]c�de�f�]̂ĝ�a�b]c�de H=;;hKC�i�TjP�kEG;X�i�lN�mnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�t�s�uTssusssqrKX;I�N�t�PPuPssusss45vw xyz{|}~z�����}������|{�}�MJN��P�B?��AB;G?�;��=E�; Z���������YZ[\]̂_̀�a�c��de�f�]̂ĝ�a�c��de >?GG;�B?=�i��js�kEG;X�i�D?�KGnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�O Os�m�N�tOumssusssqrKX;I�N�t�umssusss456� ���}�����}||�����|y~z�ylN���B?�MJN��P  �¡�¢��£¤�¥¦���\�̂�¤��]�����£YZ[\]̂_̀�a�̂�de�f�]̂ĝ�a����de §EA?=��=B;=EKG�i��jT�kEG;X�i�D?�KGnEo;�J?@B;XS�nKX; p;;I;I�qrKX;�N�PH@AI;I�qrKX;�N�P Os�m�N�t�ssu�ssusssqrKX;I�N�tO�̈umssusss45v9 ©|�ª����©���>;AB;=�MB=;;B�Lp?=Br�MKGB�DKo;Q�B?�MKGB�DKo;�>?@ABC�DEA; :EI;AEARS�O�B?���GKA;XYZ[\]̂_̀�a�__̂�de�f�]̂ĝ�a�__̂�de q=EA�E�KG��=B;=EKG�i��j��kEG;X�i�MJNT�nEo;�J?@B;XS�nKX;iq=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�t�su�ssusssqrKX;I�N�t�Pu�ssusss456« ©|�ª����©���mss�M?@Br�B?�OTss�M?@Br :EI;AEARS�O�B?���GKA;XYZ[\]̂_̀�a�_̂ �̂de�f�]̂ĝ�a�__̂�de q=EA�E�KG��=B;=EKG�i��jT�kEG;X�i�MJNT�nEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�O Os�m�N�t�PuOssusssqrKX;I�N�tOPüssusss45v¬ 967w�­|~��®�v7w�­|~���ss�p?=Br�B?��Öm�p?=Br  �¡�¢��£¤�¥¦���\�̂�¤��]�����£YZ[\]̂_̀�a�̂�de�f�]̂ĝ�a����de >?GG;�B?=�i��js�kEG;X�i�D?�KGnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�t�u�ssusssqrKX;I�N�t�süssusss456̄ x�5̄¬lN���B?��AB;G?�;��=E�; :EI;AEARS���B?�T�GKA;XYZ[\]̂_̀�a�_]̂�de�f�]̂ĝ�a�_̀ �̂de H=;;hKC�i�mjm�kEG;X�i�°MN��nEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N�PH@AI;I�qrKX;�N�° Os�m�N�t�s̈üssusssqrKX;I�N�tOTmumssusss456¬ x�5̄¬�AB;G?�;��=E�;�B?�lN�m�LHK=kEARB?AQ :EI;AEARS���B?�T�GKA;XYZ[\]̂_̀�a�_]̂�de�f�]̂ĝ�a�_̀ �̂de H=;;hKC�i��j��kEG;X�i�°MN��nEo;�J?@B;XS�nKX;iq=E?=EBC p;;I;I�qrKX;�N�OH@AI;I�qrKX;�N�P Os�m�N�t�̈�uPssusssqrKX;I�N�t�O�uTssusss45�9 x�5̄¬VKo�FEGGX��=E�;�B?�pE�r?GGX�J?KI  �¡�¢��£¤�¥¦���\�̂�¤��]�����£YZ[\]̂_̀�a��̂�de�f�]̂ĝ�a��̂�de H=;;hKC�i�Ojm�kEG;X�i�°MN��nEo;�J?@B;XS�nKX; p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�t�PuPssusssqrKX;I�N�t�Tu�ssusss45v6 ±²³́µ¶·̧¹¶�±³¹¶̧²·º�»¹²¼�½¹¶¶º¾¿¹¶DKR??A��=E�;�B?�Oss�:;XB�LMJNOÖQ  �¡�¢��£¤�¥¦���\�̂�¤��]�����£YZ[\]̂_̀�a�̂�de�f�]̂ĝ�a�À̂�de >?GG;�B?=�i�sj��kEG;X�i�D?�KGnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N�OH@AI;I�qrKX;�N�O Os�m�N�t�usssusssqrKX;I�N�t�u�ssusss4ÁÂ8���ÃxÄÅÆÇ���ÃÅ�ÈÁ�8É8Å8��45Êw 9̄ww�Ä�}���Ã{|}Ë�~~�Ì�mss�:;XB�JKEG=?KI�>=?XXEAR  �¡�¢��£¤�¥¦���\�]�¤��g�����£YZ[\]̂_̀�a��de�f�]̂ĝ�a��de §EA?=��=B;=EKG�i�MJNP̈nEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�tOsusssusssqrKX;I�N�tO�uPssusss45Ê9 8597�8y�|}���yÍ|�Ì���ss�p?=Br  �¡�¢��£¤�¥¦��� H=;;hKC�i�lN�mnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�t�musssusssqrKX;I�N�tm�üssusss45Ê6 8597�8y�|}���yÍ|�Ì�Tms�p?=Br °�R=KI; H=;;hKC�i�lN�mnEo;�J?@B;XS�nKX; p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�O Os�m�N�t�musssusssqrKX;I�N�tÖusssusss45vÊ 8597�8y�|}���yÍ|�Ì�MJN��P °�R=KI; H=;;hKC�i�lN�mnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�t�musssusssqrKX;I�N�tm�üssusss45ÊÊ 8597�8y�|}���yÍ|�Ì��AB;G?�;��=E�; °�R=KI; H=;;hKC�i�lN�mnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�O Os�m�N�t�musssusssqrKX;I�N�tÖusssusss45Ê« 96ww�Ä�}���Ã{|}Ë�~~�ÎÉ����yÏ�Ì�lN�m  �¡�¢��£¤�¥¦���\�̂�¤��g�����£ >?GG;�B?=�i�D?�KGnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�� Os�m�N�tOsusssusssqrKX;I�N�tO�uPssusss45Êv 8597�8y�|}���yÍ|�Ì�Mr;�K=I�DKA;  �¡�¢��£¤�¥¦��� H=;;hKC�i�lN�mnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�Ð�� Os�m�N�t�musssusssqrKX;I�N�tm�u�ssusss45Ê� 8597�8y�|}���yÍ|�Ì�qK==EXr�DKA; °�R=KI; H=;;hKC�i�lN�mnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N�OH@AI;I�qrKX;�N�O Os�m�N�t�musssusssqrKX;I�N�tÖusssusss45v« ��}�|}�É�y|�Ã{|}Ë�~~�Ì�lN�m  �¡�¢��£¤�¥¦���\�̂�¤��]�����£ >?GG;�B?=�i�D?�KGnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N�PH@AI;I�qrKX;�N�P Os�m�N�tOsusssusssqrKX;I�N�t��uPssusss45Ê̄ 8597�8y�|}���yÍ|�Ì�mss�:;XB °�R=KI; H=;;hKC�i�lN�mnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N�PH@AI;I�qrKX;�N�° Os�m�N�t�musssusssqrKX;I�N�tP̈usssusss45v7 7ww�������Ì��ss�:;XB�JKEG=?KI�>=?XXEAR  �¡�¢��£¤�¥¦��� §EA?=��=B;=EKG�i�D?�KGnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�O Os�m�N�tOsusssusssqrKX;I�N�tPTusssusss45«9 6vww�������®�99ww�Ä�}���Ì��sms�:;XB�JKEG=?KI�>=?XXEAR  �¡�¢��£¤�¥¦��� §EA?=��=B;=EKG�i�D?�KGnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�O Os�m�N�tOsusssusssqrKX;I�N�tPTusssusss45«6 É|Í������}�ª���8y�|}���yÍ|�Ì�>;AB;=�MB=;;B  �¡�¢��£¤�¥¦��� H=;;hKC�i�MJNT̈nEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N�PH@AI;I�qrKX;�N�° Os�m�N�tP�usssusssqrKX;I�N�t�Püssusss45vv �|y�|}���}||��Ì�Pss�:;XB�JKEG=?KI�>=?XXEAR  �¡�¢��£¤�¥¦��� >?GG;�B?=�i�D?�KGnEo;�J?@B;XS�q=E?=EBC p;;I;I�qrKX;�N��H@AI;I�qrKX;�N�O Os�m�N�tOsusssusssqrKX;I�N�tPTusssusss45«Ê 85697�8y�|}���yÍ|�Ì�D;RK�C�qK=ohKC °�R=KI; H=;;hKC�i�lNO�mnEo;�J?@B;XS�p?A; p;;I;I�qrKX;�N�PH@AI;I�qrKX;�N�° Os�m�N�t�s̈usssusssqrKX;I�N�tOTPüssusss
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5678 96:;<�9=>?@ABC=D?�E�FGHIJJH�FJKH LMNOKHG POGGIKQ�R�ST��UVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�Ub���b���]_K[GH�T�a�cb���b���56dd 96:;<�9=>?@ABC=D?�E�ST�U�R�LeTcf LMNOKHG POGGIKQ�R�ST��UVWXG�FJYZG[\�̂J̀G ĜGHGH�]_K[G�T�gPỲHGH�]_K[G�T�L ���U�T�a��hb���b���]_K[GH�T�a�igbh��b���567j 96:;<�9=>?@ABC=D?�E�ST�U�R�LeTcf S̀ZGOkGHWKZG�S̀Zl�SkMOJmGkG̀Z[ POGGIKQ�R�ST��UVWXG�FJYZG[\�̂J̀G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�Ub���b���]_K[GH�T�a�hb���b���56d< no6jp�9=>?@ABC=D?�E�q̀ZGrJMG�sOWmG tuv�wxyz{|}~�xy POGGIKQ�R�LeTcfVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�agcb���b���]_K[GH�T�aicb���b���56d7 no6jp�9=>?@ABC=D?�E��JOHJ̀�qmG̀YG tuv�wxyz{|}~�xy POGGIKQ�R�LeTcfVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�agcb���b���]_K[GH�T�aicb���b���56d8 no6jp�9=>?@ABC=D?�E��KX��Wrr[�sOWmG��eFT��f� tuv�wxyz{|}~�xy POGGIKQ�R�LeTcfVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�aggb���b���]_K[GH�T�aUfb���b���56dj no6jp�9=>?@ABC=D?�E�����̂JOZ_��POYWZ��GWN_Z[� tuv�wxyz{|}~�xy POGGIKQ�R�LeTcfVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�aggb���b���]_K[GH�T�a��b���b���56dp ��AB��������C����?@�C���E�LeTcf tuv�wxyz{|}~�xy����{x�����yuz �JrrG�ZJO�R��J�KrVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�Ub���b���]_K[GH�T�a�cb���b�����������n������ o�6��o��¡ �9¢9�9�o�6; o£¤��=?�5@��?�¥��@>B¦LeTcf�ZJ���U��§K[Z tuv�wxyz{|}~�xy����{x�����yuz©̈ª���«¬�­���®̄�°���±��­�²³�®̄ �JrrG�ZJO�R�gl��kWrG[�R��J�KrVWXG�FJYZG[\�VK[G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�agfb���b���]_K[GH�T�a�hbh��b����6: o£¤��=?�5@��?�¥��@>B¦�U��§K[Z�ZJ��i���̂JOZ_ tuv�wxyz{|}~�xy����{x�����yuz©̈ª���«¬�­���®̄�°���±��­�²³�®̄ �JrrG�ZJO�R�gl��kWrG[�R��J�KrVWXG�FJYZG[\�VK[GR]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�aghbf��b���]_K[GH�T�aicbg��b����6d< :8́ �́��@>B�����µG[Z�ZJ�ST�U ©¶u|��xy��©̈ª���«¬�­�²��®̄�°���±��­�²��®̄ ·ẀJO�qOZGOWKr�R�gl��kWrG[�R�eFT�g�VWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�acb���b���]_K[GH�T�a��b���b����678 :8́ �́��@>BST�U�ZJ�LeTcf µWHG̀ẀN©̈ª���«¬�­�«�³�®̄�°���±��­�«�³�®̄ ]OẀ�WMKr�qOZGOWKr�R��lfkWrG[�R�eFT�g�VWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�ahbf��b���]_K[GH�T�afbi��b����6d7 :<<́���@>BLeTcf�ZJ�µK[_ẀNZJ̀�VJYrGmKOHR����§K[Z©¶u|��xy��©̈ª���«¬�­�²³�®̄�°���±��­�²³�®̄ �JrrG�ZJO�R��lh�kWrG[�R��J�KrVWXG�FJYZG[\�VK[G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�bg��b���]_K[GH�T�aUb���b����6̧ ;8́ �́��@>BLeTcf�ZJ�µK[_ẀNZJ̀�VJYrGmKOHR����§K[Ztuv�wxyz{|}~�xy����{x�����yuz©̈ª���«¬�­���®̄�°���±��­�³³�®̄ �JrrG�ZJO�R��l��kWrG[�R��J�KrVWXG�FJYZG[\�̂J̀G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�afbh��b���]_K[GH�T�a�hb���b����6d ¢C@�?=�¢C=?LeTcfRµKrr�qmG̀YG�ZJ�µK[_ẀNZJ̀�VJYrGmKOHR����§K[Z µWHG̀ẀN\���ZJ���rK̀G[©̈ª���«¬�­�³³�®̄�°���±��­�²¹�®̄ ·ẀJO�qOZGOWKr�R��lU�kWrG[�R��J�KrVWXG�FJYZG[\�̂J̀G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�bU��b���]_K[GH�T�aUb���b����6d8 º��=??@���C��¥d́ �́��@>B¦�h���µG[Z�ZJ�ST�U ©¶u|��xy��©̈ª���«¬�­�²²�®̄�°���±��­�²²�®̄ �JrrG�ZJO�R�glf�kWrG[�R��J�KrVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�afbc��b���]_K[GH�T�a�hbi��b����6< º��=??@���C��¥d́ �́��@>B¦ST�U�ZJ������µG[Z FGT[ZOWMG\���ZJ���rK̀G[©̈ª���«¬�­�««��®̄�°���±��­�««��®̄ �JrrG�ZJO�R��lf�kWrG[�R��J�KrVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�]_K[GH�T�a��6dj ��@>B�o>@??>Ug��µG[Z�ZJ�·J̀OJG�VJYrGmKOH ©¶u|��xy��©̈ª���«¬�­�»��®̄�°���±��­�»��®̄ �JrrG�ZJO�R��li�kWrG[�R��J�KrVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�b���b���]_K[GH�T�a�bf��b����6dp ;:́ �́o�¼>B������µG[Z�ZJ�µG[Z�µG½GO��JOOWHJO ©¶u|��xy��©̈ª���«¬�­�««��®̄�°���±��­�««��®̄ ]OẀ�WMKr�qOZGOWKr�R��lf�kWrG[�R��J�KrVWXG�FJYZG[\�VK[G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a��bg��b���]_K[GH�T�a��bf��b����67 ;:́ �́o�¼>BµG[Z�µG½GO��JOOWHJO�ZJ���h���µG[Z µWHG̀ẀN\���ZJ���rK̀G[©̈ª���«¬�­�»³�®̄�°���±��­�««��®̄ ]OẀ�WMKr�qOZGOWKr�R��lg�kWrG[�R��J�KrVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�aggbc��b���]_K[GH�T�a��b���b����68 ;:́ �́o�¼>B�¥o�6̧p¦�h���µG[Z�ZJ�ST�U µWHG̀ẀN\���ZJ���rK̀G[©̈ª���«¬�­�»³�®̄�°���±��­�««��®̄ ]OẀ�WMKr�qOZGOWKr�R��l��kWrG[�R�eFTgfVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�aU�b���b���]_K[GH�T�ai�bc��b����6<́ ;8>B�o>@??>�����µG[Z�ZJ�µKrr�qmG̀YG ©¶u|��xy��©̈ª���«¬�­�»��®̄�°���±��­�»��®̄ �JrrG�ZJO�R��li�kWrG[�R��J�KrVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�b���b���]_K[GH�T�a�bf��b����6j :́>B�o>@??>µKrr�qmG̀YG�ZJ��KOOW[J̀�VJYrGmKOH ©¶u|��xy��©̈ª���«¬�­�²³�®̄�°���±��­�²³�®̄ ·ẀJO�qOZGOWKr�R��li�kWrG[�R��J�KrVWXG�FJYZG[\�̂J̀G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�b���b���]_K[GH�T�a�bf��b����6p :;�>�o>@??>µKrr�qmG̀YG�ZJ�qHKk[�qmG̀YG ©¶u|��xy��©̈ª���«¬�­�²³�®̄�°���±��­�²³�®̄ ·ẀJO�qOZGOWKr�R��li�kWrG[�R��J�KrVWXG�FJYZG[\�̂J̀G ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a�bU��b���]_K[GH�T�a�bc��b����6;́ :d>B�o>@??>ST�U�ZJ��Ẁ�Jr̀�qmG̀YG µWHG̀ẀN\���ZJ���rK̀G[©̈ª���«¬�­�²³�®̄�°���±��­�««��®̄ ·ẀJO�qOZGOWKr�R��li�kWrG[�R�eFTUgVWXG�FJYZG[\�]OWJOWZQ ĜGHGH�]_K[G�T��PỲHGH�]_K[G�T�� ���U�T�a���bg��b���]_K[GH�T�a��Ubf��b���
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4567 8669�:;<=>?@AA�BCDE�EF�GH�I JKLMNOPQNRSJTUVWXY�Z�[\�]̂�_�VẀW�Z�[\�]̂ aFbbCcEFd�e�?fg�hibCD�e�jFckblimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x��yIAAyAAAqukDCt�H�x�?yAAAyAAA4568 zz99�:;<=>?@AA�BCDE�EF�{itbkwt�|di}C JKLMNOPQNRSJTUVWXY�Z�[~�]̂�_�VẀW�Z�[~�]̂ aFbbCcEFd�e��f?�hibCD�e�jFckblimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�yIAAyAAAqukDCt�H�x�Ay�AAyAAA457z �999�:;<=>��:�5z��BCDE�BC�Cd�aFdditFd�EF�{itbkwt�|di}C BitCwiw�p���EF�?�bkwCDSJTUVWXY�Z�[~�]̂�_�VẀW�Z�XXW�]̂ {iwFd��dECdikb�e��f��hibCD�e��nH�@limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�Iy�AAyAAAqukDCt�H�x�AyIAAyAAA456z �999�:;<=>��:�5z��{itbkwt�|di}C�EF���AA�BCDE���nH��g� JKLMNOPQNRSJTUVWXY�Z�XXW�]̂�_�VẀW�Z�XXW�]̂ {iwFd��dECdikb�e��f��hibCD�e��nH�@limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�yAAAyAAAqukDCt�H�x�ygAAyAAA4578 �;<�=���������������tkhD��}CwoC�EF��dkhCdcr��}CwoC BitCwiw�p���EF�?�bkwCDSJTUVWXY�Z�~~�]̂�_�VẀW�Z�\\�]̂ {iwFd��dECdikb�e�Afg�hibCD�e�jFckblimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�xIy@AAyAAAqukDCt�H�xgy�AAyAAA4576 ��99�:;<=>��AA�BCDE���nH��g��EF�@AA�BCDE JKLMNOPQNRSJTUVWXY�Z�XXW�]̂�_�VẀW�Z�XXW�]̂ aFbbCcEFd�e��fg�hibCD�e�jFckblimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x?yAAAyAAAqukDCt�H�x?y�AAyAAA457� 6�99�:;<=>���6699�:;<=>BCDE�BC�Cd�aFdditFd�EF��IAA�BCDE BitCwiw�p���EF�?�bkwCDSJTUVWXY�Z�~~�]̂�_�VẀW�Z�[~�]̂ qdiwci�kb��dECdikb�e��f��hibCD�e��nH�@limC�nFoECDp�lkDCeqdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x��y?AAyAAAqukDCt�H�x��y�AAyAAA457� 6�99�:;<=>�IAA�BCDE�EF���AA�BCDE���nH��g� BitCwiw�p���EF�?�bkwCDSJTUVWXY�Z�~~�]̂�_�VẀW�Z�[~�]̂ qdiwci�kb��dECdikb�e��fA�hibCD�e��nH�@limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�@yIAAyAAAqukDCt�H�xg@ygAAyAAA456� 6�99�:;<=>��AA�BCDE���nH��g��EF�GH�I BitCwiw�p�I�EF�g�bkwCDSJTUVWXY�Z�XW~�]̂�_�VẀW�Z�XW~�]̂ qdiwci�kb��dECdikb�e�Af��hibCD�e��nH�@limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�yIAAyAAAqukDCt�H�x�y�AAyAAA4566 ����;��������;� ��;����=;�GH�I�EF���IA�BCDE ¡L¢�£PQ¤¥M¦§OPQU�W�¥P�V�RNQL¤SJTUVWXY�Z�W�]̂�_�VẀW�Z�[~�]̂ aFbbCcEFd�e��f?�hibCD�e�jFckblimC�nFoECDp�sFwC sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x��y?AAyAAAqukDCt�H�x@�y?AAyAAA4 ©̈̈���ª«¬­®̄�¬ª�­�5:ª«­���°�±²±­±̈:457³ 4��=�4�́����;��� ;�GH�I��sFdEu��EF�?AAA��FoEu £PMMµ¶PM�·ML¤LM̧NOPQSJTUVWXY�Z�W�]̂�_�VẀW�Z�VVW�]̂ vdCC¹kr�e��?f��hibCD�e��nHg@limC�nFoECDp�lkDC sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�xI�ygAAyAAAqukDCt�H�xg�y@AAyAAA4589 4��=�4�́����;��� ;�?AAA��FoEu�EF�|k}iD�aFowEr�jiwC £PMMµ¶PM�·ML¤LM̧NOPQSJTUVWXY�Z�W�]̂�_�VẀW�Z�VVW�]̂ vdCC¹kr�e��f@�hibCD�e��nHg@limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�y?AAyAAAqukDCt�H�x��y?AAyAAA4587 4��=�4�́����;��� ;�?AAA��FoEu�EF�IIAA��FoEu ¡L¢�£PQ¤¥M¦§OPQU�W�¥P�̀�RNQL¤SJTUVWXY�Z�W�]̂�_�VẀW�Z�VVW�]̂ vdCC¹kr�e��f��hibCD�e��nHg@limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�º �A�I�H�x��y�AAyAAAqukDCt�H�x�?y�AAyAAA4588 4��=�4�́����;��� ;�IIAA��FoEu�EF�|k}iD�aFowEr�jiwC ¡L¢�£PQ¤¥M¦§OPQU�W�¥P�̀�RNQL¤SJTUVWXY�Z�W�]̂�_�VẀW�Z�VVW�]̂ vdCC¹kr�e��fA�hibCD�e��nHg@limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�gygAAyAAAqukDCt�H�x��y�AAyAAA458� ��99�4��=?gAA��FoEu�EF�?�AA��FoEu ¡L¢�£PQ¤¥M¦§OPQU�W�¥P�V�RNQL¤SJTUVWXY�Z�W�]̂�_�VẀW�Z�XXW�]̂ aFbbCcEFd�e�Af��hibCD�e�jFckblimC�nFoECDp�sFwC sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x?y�AAyAAAqukDCt�H�x?y�AAyAAA45�� ��99�4��=?�AA��FoEu�EF�IIAA��FoEu JKLMNOPQNRSJTUVWXY�Z�~~�]̂�_�VẀW�Z�~~�]̂ aFbbCcEFd�e�Af��hibCD�e�jFckblimC�nFoECDp�sFwC sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x��yAAAyAAqukDCt�H�x�y@AAyAAA4586 z699�4��=��AA��FoEu�EF�{itbkwt�|di}C JKLMNOPQNRSJTUVWXY�Z�XXW�]̂�_�VẀW�Z�XXW�]̂ aFbbCcEFd�e�?fg�hibCD�e�jFckblimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x��yIAAyAAAqukDCt�H�x�Ay@AAyAAA456� »� ��� ��������:�579��GH�I�EF���AA�BCDE���nH��g� ¡L¢�£PQ¤¥M¦§OPQU�W�¥P�̀�RNQL¤SJTUVWXY�Z�W�]̂�_�VẀW�Z�[~�]̂ {iwFd��dECdikb�e��f?�hibCD�e��nH�A�limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�@y�AAyAAAqukDCt�H�x�Ay�AAyAAA457� »� ��� ��������:�579����AA�BCDE���nH��g��EF�¼iwmbCr�|di}C���nH@�� BitCwiw�p���EF�?�bkwCDSJTUVWXY�Z�~~�]̂�_�VẀW�Z�XXW�]̂ qdiwci�kb��dECdikb�e�Af��hibCD�e��nH�A�limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x��y@AAyAAAqukDCt�H�x?�y@AAyAAA458� z699�4��=���»� ��� ��������:�579��?�@I��FoEu�EF�|k}iD�aFowEr�jiwC BitCwiw�p���EF�?�bkwCDSJTUVWXY�Z�~~�]̂�_�VẀW�Z�XXW�]̂ qdiwci�kb��dECdikb�e��fI�hibCD�e��nH�A�limC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�xgIy�AAyAAAqukDCt�H�x�Ay�AAyAAA458� 7³99�4��=���8999�4��=��:�578���@AA�sFdEu�EF���AA��FoEu BitCwiw�p���EF�?�bkwCDSJTUVWXY�Z�~~�]̂�_�VẀW�Z�XYW�]̂ qdiwci�kb��dECdikb�e�?f��hibCD�e��nH��glimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�º �A�I�H�xIgy�AAyAAAqukDCt�H�x�?Ay�AAyAAA458� 7³99�4��=��:�578��ni}CdtkbC�nFkt�EF�IgAA��FoEu BitCwiw�p�?�EF�g�bkwCDSJTUVWXY�Z�XWW�]̂�_�VẀW�Z�XYW�]̂ qdiwci�kb��dECdikb�e�Af?�hibCD�e��nH��glimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x?ygAAyAAAqukDCt�H�xIygAAyAAA458³ ±576lF½�¾btCd�aFowEr�jiwC�EF��@AA�sFdEu BitCwiw�p�?�EF�g�bkwCDSJTUVWXY�Z�¿V[�]̂�_�VẀW�Z�¿V[�]̂ vdCC¹kr�e��f?�hibCD�e�GH�IlimC�nFoECDp�sFwC sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x��y@AAyAAAqukDCt�H�x�gy@AAyAAA45z9 ±576GH�?�EF�|k}iD�aFowEr�jiwC BitCwiw�p�g�EF�gÀ¼ÁÂ�bkwCDSJTUVWXY�Z�¿V[�]̂�_�VẀW�Z�¿V[�]̂ vdCC¹kr�e��f��hibCD�e�GH�IlimC�nFoECDp�sFwC sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�xIAy?AAyAAAqukDCt�H�xg�y?AAyAAA456� 7899�4��=��Eu��EdCCE�EF��@Eu��EdCCE JKLMNOPQNRSJTUVWXY�Z�[~�]̂�_�VẀW�Z�[~�]̂ aFbbCcEFd�e�AfI�hibCD�e�jFckblimC�nFoECDp�qdiFdiEr sCCtCt�qukDC�H��vowtCt�qukDC�H�� �A�I�H�x�y�AAyAAAqukDCt�H�x�yIAAyAAA
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RESOLUTION OF THE WASATCH FRONT 
REGIONAL COUNCIL APPROVING AMENDMENT 
6 TO THE WASATCH FRONT RTP: 2015-2040
WITH AIR QUALITY MEMORANDUM 38

PREPARED BY
Wasatch Front Regional Council

CONTACT
Nicole Tolley

Horrocks Engineers
2162 W. Grove Parkway, Suite 400

Pleasant Grove, Utah 84602



AMENDMENT NUMBER 6 PROJECT OVERVIEWS 
 

 
 

UTAH DEPARTMENT OF TRANSPORTATION       Cost:  $135 Million 
1.  Widening on I-15 
This request is for the widening of one additional lane northbound on I-15 from Bangerter 
Highway to I-215.  This additional lane is needed to ensure the safe movement of autos 
as they change lanes along I-15.  The additional lane is also part of the planned I-15 
connector / distributor system.  This I-15 improvement project is funded through the 
Transportation Investment Fund (TIF) and is a new Phase 1 project. 

 
WEST VALLEY CITY AND KEARNS           Cost: $15 Million 

2.  Widening of 4700 South 
West Valley City is requesting an amendment to the 2015 RTP that would allow for the 
widening of 4700 South to five lanes from 4000 West to 5600 West.  This project allows 
for capacity improvements for east / west traffic flow.  The street profile would include two 
travel lanes in both directions with a center turn lane, uniform geometrics and horizontal 
geometry, a four-foot shoulder, and the addition of bicycles lanes.  This project is multi-
jurisdictional with possible funding provided by STP and local sources.  This amendment 
would move this project form Phase 2 to Phase 1 in the RTP.    
 

BLUFFDALE CITY           Cost: $6.12 Million 
3.  Operational Improvements on 14600 South 
This project calls for operational improvements on 14600 South from Redwood Road to 
Porter Rockwell Blvd.  The amendment redefines the project from widening to operation 
improvements and the new construction of a roadway segment near Redwood Road.  This 
major collector connects Redwood Road to I-15 at the 14600 South interchange.  In 
addition to operational improvements, such as a center turn lanes and upgrades to existing 
roadway geometrics, this project also includes bicycle and pedestrian elements.  It will 
help link communities with recreational trails, such as the Jordan River Parkway.  This 
amendment modifies the scope of a project and moves an unfunded project to Phase 1 
with possible funding sources from Salt Lake County corridor preservation money, STP, 
and local funds.  
 
   

SALT LAKE CITY           Cost: $21.3 Million 
4.  New Construction of the 700 South and a new Railroad Bridge  
Salt Lake City is requesting an amendment that will allow for the new construction of 700 
South from 5600 West to approximately 5300 West.  This project also includes an upgrade 
to the existing Union Pacific railroad bridge on 700 South near 4800 West.  The new bridge 
will improve safety for autos and trains.  The realignment of 700 South will move the 
intersection approximately 400 feet to the north, which will improve sight lines and safety.  
Funding sources include possible Union Pacific money, Salt Lake City funds, Salt Lake 
County funds, or other grants.  This Phase 1 project is new to the RTP.     
 
 

HOOPER CITY             Cost: $3.9 Million 
5.  Operation Improvements on 5500 West 
This proposed amendment calls for operational improvements on 5500 West from 3500 
South to 5500 South, along with a functional classification change to a major collector.  



The widening of a narrow two-lane roadway will include 12-foot lanes, paved shoulders, 
curb, gutter and sidewalk, and will address near and future traffic and safety concerns in 
a growing community.  Potential funding sources include STP and local money.  This is a 
new Phase 1 RTP project. 
 
 

PLAIN CITY                         Cost: $7.4 Million 
6.  Operation Improvements on 2800 North / North Plain City Road  
A request to amend the RTP from Plain City is asking for operational improvements on 
2800 North and North Plain City Road from 4200 West to SR-126.  Also requested is a 
change in functional classification to a Minor Collector.  This project will provide for 
increased safety with the addition of a shoulder and the reconfiguration of the street cross-
section.  The project is being developed in close cooperation with Farr West City.  Funding 
for these improvements includes possible STP and local sources.  This Phase 1 project is 
new to the RTP. 

 



DRAFT Air Quality Memorandum 38

\\server1\volumef\shared\kip\_conform\conf18\aq memo38_rtp_2015-2040_amended#6_draft.docx Page 1

Air Quality Memorandum
REPORT NO. 38 - DRAFT

DATE April 10, 2018

SUBJECT CONFORMITY ANALYSIS FOR AMENDMENT #6 OF THE WFRC 2015-2040
REGIONAL TRANSPORTATION PLAN.

ABSTRACT The FAST Act and the Clean Air Act Amendments (CAAA) require that all
regionally significant highway and transit projects in air quality non-attainment and
maintenance areas be derived from a “conforming” Regional Transportation Plan
and Transportation Improvement Program.  A conforming Plan or Program is one
that has been analyzed for emissions of controlled air pollutants and found to be
within emission limits established in the State Implementation Plan (SIP) or within
guidelines established by the Environmental Protection Agency (EPA) until such
time that a SIP is approved.  This conformity analysis is made by the Wasatch Front
Regional Council (WFRC), as the Metropolitan Planning Organization for the Salt
Lake- West Valley and Ogden-Layton Urbanized Areas, and submitted to the
Federal Highway Administration (FHWA) and the Federal Transit Administration
(FTA) for their concurrence.  This conformity analysis is being prepared according
to the transportation conformity rulemakings promulgated by the EPA as of March
2010 and according to FHWA final rulemakings found in the FAST legislation.
The EPA approved MOVES model for estimating vehicle emissions was used for
this conformity analysis.

This conformity analysis addresses the emissions impact of the November 2017
amendments to 2015-2040 RTP which are described in detail in Appendix 4.  The
projected vehicle activity is based on Version 8.1 of the WFRC travel demand
model and the 2012 Household Travel Survey of trip making activity. For a
detailed description of projects included in the 2040 RTP, see
http://www.wfrc.org/new_wfrc/index.php/projects/project-lists and select the link
for “Highway Projects List” or “Transit Projects List”.  Refer to Appendices 2 and 3
of this document for projects in Box Elder and Tooele Counties.

Wasatch Front Regional Council
295 North Jimmy Doolittle Road

Salt Lake City, Utah 84116
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Based on the analysis presented in this document, the amended WFRC 2015-2040
RTP conforms to the State Implementation Plan or the Environmental Protection
Agency interim conformity guidelines for all pollutants in applicable non-
attainment or maintenance areas.  Therefore, all transportation projects in Box
Elder, Weber, Davis, Salt Lake, and Tooele Counties included in the amended
2015-2040 RTP are found to conform.
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A.  Conformity Requirements
Conformity Process
Since the commencement of the federal transportation planning requirements in the late 1960s,
further requirements (most recently the 2015 Fixing America’s Surface Transportation Act (FAST)
and the 1990 Clean Air Act Amendments) have added to the responsibilities and the decision
making powers of local governments through the Metropolitan Planning Organization.  The Wasatch
Front Regional Council (WFRC) is the Metropolitan Planning Organization for the Salt Lake/West
Valley and Ogden / Layton Urbanized Areas.  This report summarizes WFRC’s conformity analysis
of the 2015-2040 RTP with the Division of Air Quality’s State Implementation Plan (SIP) and the
Environmental Protection Agency’s interim conformity guidelines.  This conformity analysis is
subject to public and agency review, and requires the concurrence of the Federal Highway
Administration and Federal Transit Administration.

In November, 1993, the Environmental Protection Agency and the U.S. Department of
Transportation issued rules establishing the procedures to be used to show that transportation plans
and programs conform to the SIP.  The conformity rules establish that federal funds may not be used
for transportation projects that add capacity in areas designated as “non-attainment (or maintenance)
with respect to the National Ambient Air Quality Standards”, until and unless a regional emissions
analysis of the Plan and TIP demonstrates that the projects conform to the SIP. This restriction also
applies to “regionally significant” transportation projects sponsored by recipients of federal funds
even if the regionally significant transportation project uses local funds exclusively.

Davis and Salt Lake Counties, Salt Lake City, Ogden City and portions of Weber, Box Elder and
Tooele Counties are designated as non-attainment (or maintenance) for one or more air pollutants.
Specifically, there are four areas in the Wasatch Front region for which the conformity rules apply.
These areas are listed in Table 1 below.

Table 1
Wasatch Front Region Non-attainment Designations

Area Designation Pollutant
Salt Lake City Maintenance Area Carbon Monoxide (CO)

Ogden City Maintenance Area Carbon Monoxide (CO)

Moderate Non-Attainment Area Particulate Matter (PM10)

Salt Lake County Moderate Non-Attainment Area Particulate Matter (PM10)

Salt Lake
(including Davis, Salt Lake,
and portions of Weber, Box
Elder, and Tooele Counties)

Serious Non-Attainment Area Particulate Matter (PM2.5)
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The CAAA established requirements for conformity.  These requirements are outlined in 40 CFR
93.109 and include the following:

- Latest planning assumptions - Latest emissions model
- Transportation Control Measures (TCM) - Consultation
- Emissions budget - Currently conforming plan and TIP
- Project from a conforming plan and TIP - CO and PM10 “hot spots”
- PM10 control measures

Each of these requirements will be discussed in the following paragraphs.

Latest Planning Assumptions
Current travel models are based on socioeconomic data and forecasts from local building permits,
the Utah Division of Workforce Services, and the Governor’s Office of Management and Budget
(GOMB). Base year socioeconomic data are for calendar year 2011. Forecasts of population and
employment by traffic analysis zone were developed by WFRC in 2013 and are controlled to
county-level forecasts published by GOMB in October, 2012.

Latest Emissions Model
The conformity analysis presented in this document is based on EPA mobile source emissions
models: MOVES2014a for tailpipe emissions and AP-42 section 13.2.1 for paved road dust
emissions.  The application of these models will be discussed in greater detail in the Emissions
Model section of this document.

Consultation Process
Section 105 of 40 CFR Part 93 (Conformity Rule) requires, among other things, interagency
consultation in the development of conformity determinations.  To satisfy this requirement, the State
Division of Air Quality (DAQ) prepared a Conformity SIP to outline the consultation procedures to
be used in air quality and transportation planning.  The Conformity SIP also defines the membership
of the Interagency Consultation Team (ICT) as representatives from DAQ, WFRC, Mountainland
Association of Governments, Utah Department of Transportation, Utah Transit Authority, EPA,
FHWA, and the FTA. The Conformity SIP has been approved by EPA. WFRC followed the
consultation procedures as outlined in the Conformity SIP in the preparation of this conformity
analysis. As part of the public involvement procedures referenced in the Conformity SIP, WFRC
presented this report to the Regional Growth Committee for review and comment. The TransCom
committee includes a member of the Utah Air Quality Board as well as representatives of UDOT,
UTA, and FHWA.  Management level staff members from the Utah Division of Air Quality are
notified of meetings and agendas of the above committees. The Utah Division of Air Quality and
other members of the ICT were also provided with a copy of this report during the public comment
period for the 2015-2040 RTP.

This Conformity Analysis for the 2015-2040 RTP was made available for public inspection and
comment for a 30-day period in accordance with EPA conformity regulations.  This analysis was
also posted on the WFRC website during the comment period.  Notification of the comment period
was sent by electronic mail to interested stakeholders.  In addition, public comment was taken during
various committee meetings of the Wasatch Front Regional Council.
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TCM Implementation
A conformity analysis for the 2015-2040 RTP must certify that the RTP does not interfere with the
implementation of any Transportation Control Measure (TCM) identified in the applicable State
Implementation Plan (SIP).  There is one TCM from the original SIP section for the 1-hour ozone
standard which has been carried forward to the current ozone maintenance plan, even though the 1-
hour ozone standard has been revoked. This TCM, the employer-based trip reduction program,
applies to local, state, and federal government employers.  The program emphasizes measures to
reduce the drive-alone rate such as subsidized bus passes, carpooling, telecommuting, and flexible
work schedules.  UTA has in place the ECO pass discount for a number of large employers including
the University of Utah and Weber State University.  Ridesharing, telecommuting, and flexible work
schedules are programs currently managed, promoted, or operated by UTA Rideshare and the UDOT
Travelwise program. Congestion Mitigation and Air Quality (CMAQ) funds and other
transportation funds are used to support these ongoing programs.

Emissions Budget
A comparison of mobile source emission estimates to emission budgets defined in the SIP is outlined
in this document in Section D - Conformity Determination.

Currently Conforming Plan and TIP
The existing 2040 RTP for the Wasatch Front Area conforms to State air quality goals and objectives
as noted in a letter from FHWA and FTA dated March 7, 2018.  The existing 2018-2023 TIP for the
Wasatch Front Area was also found to conform and this was noted in a letter from FHWA and FTA
dated September 11, 2017.

Projects from a Conforming Plan and TIP
TIP Time Frame - All projects which must be started no later than 2023 in order to achieve the
transportation system envisioned by the 2015-2040 RTP are included in the 2018-2023 TIP.  The
TIP is fiscally constrained, meaning that only those projects with an identified source of funds are
included in the TIP.  Estimated funding availability is based on current funding levels and reasonable
assumptions that these funds will continue to be available. Conformity for the 2018-2023 TIP is
addressed separately in Air Quality Memorandum 36a.

Regionally Significant
All regionally significant projects, regardless of funding source (federal, state, or local) are included
in the RTP.  All regionally significant projects are also included in the regional emissions analysis of
the RTP.  Regionally significant projects are identified as those projects functionally classified as a
principal arterial or higher order facility, and certain minor arterials as identified through the
interagency consultation process (see Appendix 1 for a complete definition of regionally significant
projects). The latest Utah Department of Transportation Functional Classification map is used to
identify functional classification.  Interstate highways, freeways, expressways, principal arterials,
certain minor arterials, light rail, and commuter rail are treated as regionally significant projects.

Because of their relative impact on air quality, all regionally significant projects regardless of
funding source must be included in the regional emissions analysis, and any significant change in the



DRAFT Air Quality Memorandum 38

\\server1\volumef\shared\kip\_conform\conf18\aq memo38_rtp_2015-2040_amended#6_draft.docx Page 8

design or scope of a regionally significant project must also be reflected in the analysis. All
regionally significant projects have been included in the regional emissions analysis, and the
modeling parameters used for these projects are consistent with the design and scope of these
projects as defined in the RTP. In order to improve the quality of the travel model, minor arterials
and collectors, as well as local transit service, are also included in the regional travel model (and
thus the regional emissions analysis) but these facilities are not considered regionally significant
since they do not serve regional transportation needs as defined by EPA. For a list of projects
included in this conformity analysis, see http://www.wfrc.org/new_wfrc/index.php/projects/project-
lists and select the link for “Highway Projects List” or “Transit Projects List”.  Refer to Appendices
2 and 3 of this document for projects in Box Elder and Tooele Counties.

CO, PM10 and PM2.5 “Hot Spot” Analysis
In addition to the regional emissions conformity analysis presented in this document, specific
projects within carbon monoxide (CO) and particulate matter (PM10 and PM2.5) non-attainment areas
are required to prepare a “hot spot” analysis of emissions.  The “hot spot” analysis serves to verify
whether localized emissions from a specific project will meet air quality standards.  This
requirement is addressed during the NEPA phase of project development before FHWA or FTA can
issue final project approval.

FHWA has issued guidance on quantitative PM10 and PM2.5 “hot spot” analysis to be used for the
NEPA process. This guidance can be found at:
http://www.epa.gov/otaq/stateresources/transconf/projectlevel-hotspot.htm.

PM10 Control Measures
Construction-related Fugitive Dust - Construction-related dust is not identified in the Utah SIP as
a contributor to the PM10 non-attainment area. Therefore, there is no conformity requirement for
construction dust.  Section 93.122(d) (1) of 40 CFR reads as follows:

“For areas in which the implementation plan does not identify construction-related
fugitive PM10 as a contributor to the non-attainment problem, the fugitive PM10
emissions associated with highway and transit project construction are not required to be
considered in the regional emissions analysis.”

In the Utah PM10 SIP, construction-related PM10 is not included in the inventory, nor is it included in
the attainment demonstration or control strategies.  Control of construction-related PM10 emissions
are mentioned in qualitative terms in Section IX.A.7 of the SIP as a maintenance measure to
preserve attainment of the PM10 standard achieved by application of the control strategies identified
in the SIP.  Section IX.A.7.d of the SIP requires UDOT and local planning agencies to cooperate and
review all proposed construction projects for impacts on the PM10 standard.  This SIP requirement is
satisfied through the Utah State Air Quality Rules.  R307-309-4 requires that sponsors of any
construction activity file a dust control plan with the State Division of Air Quality.
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Other Conformity Requirements
Transit Fares - Transit fares have increased periodically and will continue to increase in response to
rising operating costs. The RTP assumes that transit fare revenues will cover a constant percentage
of all transit operating cost, so future fare increases are consistent with the Plan.  With any price
increase some market reaction is expected.  While there have been some short term fluctuations in
transit patronage in response to fare increases, the implementation of light rail service and other
transit improvements has retained and increased transit patronage consistent with the levels
anticipated by the RTP.

Plans to expand light rail service, to increase and enhance bus service, and to extend commuter rail
operations are moving forward.  These transit projects are envisioned in the Plan and the steps
necessary to implement these projects are moving forward including various voter approved sales
tax increases for transit funding.

B.  Transportation Modeling
Improvement to the WFRC travel demand model practice and procedure is an ongoing process. This
conformity analysis is based on the latest version (8.1) of the travel demand model. Version 8.1 of
the travel demand model updates the former 2007 base year with socio-economic data and
transportation networks for the new 2011 base year. The new model also incorporates the results of
the 2012 Household Travel Survey conducted by WFRC. Version 8.1 of the model adds more traffic
analysis zones, and the transit mode choice portion of the model has been enhanced. Details of
Version 8.1 of the travel model are documented in a report titled “WFRC/MAG Version 8.1 Travel
Demand Model Documentation” which is available upon request.

Planning Process
Federal funding for transportation improvements in urban areas requires that these improvements be
developed through a comprehensive, coordinated, and continuous planning process involving all
affected local governments and transportation planning agencies.  The planning process is certified
annually by the Regional Council and reported to the Federal Highway Administration and Federal
Transit Administration.  Every four years FHWA and FTA conduct a comprehensive certification
review.  The certification review of August 2013 found that the WFRC planning process meets
federal requirements.  Recommendations were made to improve WFRC’s planning process and these
are being addressed.

The documentation of the planning process includes at a minimum, a twenty-year Regional
Transportation Plan updated at least every four years; and a four-year Transportation Improvement
Program (capital improvement program) updated and adopted at least every four years.  The
planning process includes the involvement of local elected officials, state agencies, and the general
public.
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Travel Characteristics
The WFRC travel model is used to estimate and forecast highway Vehicle Miles Traveled (VMT)
and vehicle speeds for Weber, Davis, and Salt Lake Counties. A separate travel model is used to
estimate VMT and speed in Tooele County.  For VMT and speed estimates in Box Elder County,
WFRC relied on forecasts provided by the Utah Department of Transportation. The WFRC travel
demand model is based on the latest available planning assumptions and a computerized
representation of the transportation network of highways and transit service.  The base data for the
travel demand model is reviewed regularly for accuracy and updates. The travel model files used for
this conformity analysis are available upon request.

Shown below in Table 2 is a summary of weekday VMT for the cities and counties in designated
non-attainment areas.  Totals for VMT are given for various air quality analysis years from 2019 to
2040. Note that the VMT values for Box Elder and Tooele Counties are not for the entire county but
only that portion of the county designated as non-attainment for a criteria pollutant.

Table 2

Vehicle Miles Traveled (HPMS Adjusted Average Winter Weekday)
2019 2024 2034 2040

Salt Lake City 6,958,685 7,406,200 8,301,230 8,732,972
Ogden City 1,524,886 1,645,496 1,838,034 1,955,595
Salt Lake County 31,323,413 33,380,866 38,670,273 41,666,107
Davis County 8,109,488 8,841,503 9,872,390 10,401,947
Weber County 5,459,687 5,760,571 6,775,625 7,274,467
Box Elder County* 2,582,199 2,846,983 3,378,619 3,738,885
Tooele County* 2,336,172 2,621,722 3,379,647 4,158,310
*non-attainment portion of the county

Peak and Off-Peak Trip Distribution
The modeled VMT and the modeled vehicle speed depend on the number of vehicle trips assigned
for each time period (AM, midday, PM, and evening) defined in the travel demand model.  The
percentage of trips by purpose varies for each time period.  The percentages in Table 3 and Table 4
below are based on data from the 2012 Household Travel Survey.



DRAFT Air Quality Memorandum 38

\\server1\volumef\shared\kip\_conform\conf18\aq memo38_rtp_2015-2040_amended#6_draft.docx Page 11

Table 3
Percent of Trips by Time of Day

Trip Purpose AM Mid Day PM Evening Grand Total
Home Based - Other 11% 27% 24% 37% 100%
Home Based - Personal Business 9% 50% 25% 16% 100%
Home Based - School 40% 29% 26% 5% 100%
Home Based - Shopping 2% 43% 26% 29% 100%
Home Based - Work 35% 18% 28% 19% 100%
Non-home Based - Non-work 6% 46% 25% 23% 100%
Non-home Based - Work 13% 49% 29% 9% 100%
Grand Total 15% 34% 26% 25% 100%

Table 4
Percent of Trips by Purpose

Trip Purpose AM Mid Day PM Evening Grand Total
Home Based - Other 25% 26% 31% 50% 33%
Home Based - Personal Business 3% 8% 5% 4% 5%
Home Based - School 19% 6% 7% 1% 7%
Home Based - Shopping 1% 13% 10% 12% 10%
Home Based - Work 37% 8% 17% 12% 16%
Non-home Based - Non-work 7% 25% 18% 18% 19%
Non-home Based - Work 8% 13% 11% 3% 9%
Grand Total 100% 100% 100% 100% 100%

Comparison of Modeled Speeds with Observed Data
WFRC continues to adjust modeled speeds to improve consistency with samples of observed speeds.
Observed speed data were collected in 2013 through a FHWA program known as “Here Data” that
uses cell phone signals to track vehicle movements. The observed speeds for freeways and arterials
during AM and PM periods of congestion were compared to speeds estimated using the WFRC
travel demand model for the 2011 base year. A review of median speeds for the three-county WFRC
model area is shown in Table 5. WFRC area modeled speeds are within -3.2% to 3.1% of observed
Here Data speeds.
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Table 5
WFRC Planning Area Modeled Speeds Compared to Observed Speeds

Arterial Freeway
AM
Peak

PM
Peak

AM
Peak

PM
Peak

2011 Modeled Speeds (mph) 33 30 66 63
2013 Observed Speeds (mph) 32 31 64 64

Percent Difference 3.1% -3.2% 3.1% -1.6%

C.  Emission Modeling
I/M Programs
Assumptions for the input files for EPA’s MOVES vehicle emissions model include I/M programs in
Salt Lake, Davis, and Weber Counties. Box Elder and Tooele Counties do not presently have I/M
programs.

VMT Mix
The VMT mix describes how much a particular vehicle type is used in the transportation network.
While no longer a required input for the MOVES model as it was for MOBILE6.2, VMT mix is used
in several instances to generate the input files required to run the MOVES model. The national
default VMT mix found in the MOVES database was used to disaggregate local vehicle type data
collected in 2014.  The local vehicle type data is collected by UDOT as part of the federal HPMS
data collection system and is based on automated counters which classify vehicles based on vehicle
length. The UDOT classification is used to calculate control percentages for light duty (LD)
vehicles and heavy duty (HD) vehicles for each facility type.  The EPA default VMT mix is then
applied to disaggregate the two UDOT control percentages into detailed percentages for the thirteen
vehicle classes used in MOVES.

Vehicle Weights
Facility specific VMT mix data described above was also used to estimate the average vehicle
weight on each facility type.  Since vehicle weight affects the rate of re-entrained road dust
emissions estimated using the AP-42 method, vehicle weight variations on different facilities will
affect the amount of fugitive dust created.  The VMT mix for each facility type was used to estimate
an average vehicle weight for each facility type with the following results:

Facility Average Vehicle Weight
Urban - Freeway 6,500 lbs, or 3.25 tons
Urban - Arterial 6,100 lbs, or 3.05 tons
Urban - Local 3,900 lbs, or 1.95 tons
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Post Model Adjustments
For conformity analyses prior to 2000, the WFRC applied post model adjustments to vehicle
emission estimates.  Emission credits for work trips were modeled for reductions in single occupant
vehicle rates based primarily on increased investments in transit service and rideshare programs, and
the projected increase in telecommuting.  Other less significant post model adjustments were also
estimated for incident management, pavement re-striping, and signal coordination. Additional
emission reducing programs and projects supported by CMAQ funds such as park and ride lots,
bicycle facilities, transit vehicles, intelligent transportation systems (ITS), and intersection
improvements have also been implemented.

WFRC believes that these programs have a positive effect in reducing vehicle emissions.  In
practice, however, WFRC has found that documenting the air quality benefits of these programs can
be challenging.  WFRC will continue to support these emission reduction programs, but credits from
these programs have not been included in this conformity analysis.

MOVES Inputs
The MOVES model is a very data intensive computer program based on the MySQL database
software. Through the interagency consultation process the required MOVES inputs reflecting local
conditions have been established.

Data files defining local conditions by county and year are required inputs to the MOVES model
including vehicle population, emission testing programs, fuel supply, fuel formulation,
meteorological conditions, and vehicle age. Vehicle population estimates are based on 2014
registration data by county and the estimated VMT for the same year.  This vehicle population to
VMT ratio is then applied to model projections of VMT to estimate future year vehicle population.
By estimating vehicle population in this way the calculation considers the effects of human
population and employment projections, as well as mode choice options that are included in the
travel demand model.

Vehicle activity input files for the MOVES model are generated by the WFRC travel demand model
using a customized in-house program for this purpose.  The MOVES input files required include
data for ramp fractions, road distribution, speed distribution, and VMT by vehicle type for each
county (Box Elder, Davis, Salt Lake, Tooele, and Weber) and analysis year (PM2.5 base year for
interim conformity 2008, 2019, 2024, 2034, and 2040) as required for operating the MOVES model.

The input files listed above are read into the MOVES program as database files.  The input database
folders in Table 6 below contain the database files used for each county and year modeled using
MOVES2014a for this conformity analysis. The results of the MOVES model are stored in the
output database “Conf17_out” for each county and analysis year identified in Table 6.
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Table 6
MOVES Data – Input Database Folders

Box
Elder

Weber Davis Salt Lake Tooele Salt
Lake
City

Ogden

conf17_be
_2008w
_IN

conf17_we
_2008w
_IN

conf17_da
_2008w
_IN

conf17_sl
_2008w
_IN

conf17_to
_2008w
_IN

conf17_be
_2019w
_IN

conf17_we
_2019w
_IN

conf17_da
_2019w
_IN

conf17_sl
_2019w
_IN

conf17_to
_2019w
_IN

conf17_sc
_2019w
_IN

conf17_og
_2019w
_IN

Conf17_be
_2024w
_IN

Conf18_we
_2024wa
_IN

Conf18_da_
2024w
_IN

Conf18_sl
_2024w
_IN

Conf18_to_
2024w
_IN

Conf18_sc_
2024w
_IN

Conf18_og_
2024w
_IN

Conf17_be
_2034w
_IN

Conf18_we
_2034w
_IN

Conf18_da_
2034w
_IN

Conf18_sl
_2034w
_IN

Conf18_to_
2034w
_IN

Conf18_sc_
2034w
_IN

Conf18_og_
2034w
_IN

Conf17_be
_2040w
_IN

Conf18_we
_2040w
_IN

Conf18_da_
2040w
_IN

Conf18_sl
_2040w
_IN

Conf18_to_
2040w
_IN

Conf18_sc_
2040w
_IN

Conf18_og_
2040w
_IN
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Road Dust Estimates

In January 2011, the EPA released new guidance for estimating dust emissions from paved roads.
These guidelines are published in Chapter 13.2.1 of the AP-42 document. The new formula is

E = k (sL)0.91 x (W)1.02

where: E = particulate emission factor (grams/mile),
k = particle size multiplier for particle size range and units of interest (for PM10,

k=1.0 and for PM2.5 k=0.25),
sL = road surface silt loading (grams per square meter - g/m2), and
W = average weight (tons) of the vehicles traveling the road.

Based on vehicle type counts on roads in the WFRC region, average vehicle weights for local roads,
arterials, and freeways are 1.95, 3.05, and 3.25 tons respectively. The silt load (sL) factor varies by
highway functional class and by traffic volume. The default silt load factors found in Table 13.2.1-2
of the AP-42 document are summarized below.

Traffic Volume Functional Class Silt Load (grams/meter2)
500-5,000 local roads 0.200
5,000-10,000 arterial roads 0.060
limited access freeways 0.015

A precipitation reduction factor is also applied to the above equation using the following expression:

(1 – P/4N)
Where: P = number of "wet" days with at least 0.254 mm (0.01 in) of precipitation during the

averaging period, and
N = number of days in the averaging period (e.g., 365 for annual, 91 for seasonal, 30
for monthly).

The AP-42 guidance recommends a value of 90 precipitation days per year for the Wasatch Front
region.  Using these values, the precipitation reduction factor yields a value of 0.9384.  Combined
with the basic road dust emission rate, the net PM2.5 and PM10 road dust factors by highway
functional class are as follows:

Functional Class

PM10 Road
Dust Rate

(grams/mile)

PM2.5 Road
Dust Rate

(grams/mile)
local roads 0.429 0.107
arterials 0.226 0.057
freeways 0.068 0.017
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D.  Conformity Determination
The following conformity findings for the 2015-2040 Regional Transportation Plan for the Wasatch
Front are based on the transportation systems and planning assumptions described in this report and
the EPA approved vehicle emissions model (MOVES2014).

Salt Lake City CO Conformity
The carbon monoxide maintenance plan for Salt Lake City was approved by EPA effective
September 30, 2005 as recorded in the Federal Register (Vol. 70, No. 146, August 1, 2005).  The
maintenance plan defines a motor vehicle emission budget for the years 2005 and 2019 of 278.62
tons/day.  Table 7 below demonstrates that projected mobile source emissions are within the
emission budget defined in the maintenance plan for the 2019 budget year.  The other years listed in
Table 7 are in accordance with requirements of the Conformity Rule (40 CFR Part 93) as noted in
the table.

From this demonstration it is concluded that the Amended RTP conforms to the applicable controls
and goals of the State Implementation Plan (Maintenance Plan) for Carbon Monoxide in Salt Lake
City.

Table 7

Salt Lake City - CO
Conformity Determination

b b c c

Year 2019 2024 2034 2040

Budget# (tons/day) 278.62 278.62 278.62 278.62
emission rate (grams/mile) 5.30 4.86 2.19 1.76
seasonal VMT 6,958,685 7,406,200 8,301,230 8,732,972

Projection* (tons/day) 40.67 39.68 20.08 16.98
Conformity
(Projection < Budget?) Pass Pass Pass Pass
a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,
# Federal Register Vol. 70 No. 146, August 1, 2005, Table V-2.

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.



DRAFT Air Quality Memorandum 38

\\server1\volumef\shared\kip\_conform\conf18\aq memo38_rtp_2015-2040_amended#6_draft.docx Page 17

Ogden CO Conformity
The carbon monoxide maintenance plan for Ogden City was approved by EPA effective November
14, 2005 as recorded in the Federal Register (Vol. 70, No. 177, September 14, 2005).  The
maintenance plan defines a motor vehicle emission budget for the years 2005 and 2021 of 75.36 and
73.02 tons/day respectively.  Table 8 below demonstrates that projected mobile source emissions are
within the emission budget defined in the maintenance plan for the 2021 budget year.  The other
years listed in Table 8 are in accordance with requirements of the Conformity Rule (40 CFR Part 93)
as noted in the table.

From this demonstration it is concluded that the 2015-2040 RTP conforms to the applicable controls
and goals of the State Implementation Plan (Maintenance Plan) for Carbon Monoxide in Ogden City.

Table 8

Ogden City - CO
Conformity Determination

c b c c e

Year 2019 2021 2024 2034 2040

Budget# (tons/day) 75.36 73.02 73.02 73.02 73.02
emission rate (grams/mile) 6.01 5.40 4.55 2.43 1.88
seasonal VMT 1,524,886 1,573,130 1,645,496 1,838,034 1,955,595

Projection* (tons/day) 10.10 9.36 8.25 4.92 4.06
Conformity
(Projection < Budget?) Pass Pass Pass Pass Pass
a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,
# Federal Register Vol. 70 No. 177, September 14, 2005, Table V-2.

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.

Ogden PM10 Conformity
Ogden City was designated as a PM10 non-attainment area in August of 1995 based on PM10
violations in 1993 or earlier.  Since a PM10 SIP for Ogden has not yet been approved by EPA, it must
be demonstrated that Ogden PM10 emissions are either less than 1990 emissions or less than “no-
build” emissions.  The analysis years 2019, 2024, 2034, and 2040 were selected in accordance with
the requirements of 40 CFR Section 93.119(e).

PM10 emissions are present in two varieties referred to as primary and secondary PM10. Primary
PM10 consists mostly of fugitive road dust but also includes particles from brake wear and tire wear
and some “soot” particles emitted directly from the vehicle tailpipe. The methods defined in the
January 2011 version of the EPA publication known as “AP-42” were used to estimate dust from
paved roads. Secondary PM10 consists of gaseous tailpipe emissions that take on a particulate form
through subsequent chemical reactions in the atmosphere.  Nitrogen oxides are the main component
of secondary PM10 emissions with sulfur oxides a distant second.
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As summarized in Tables 9a and 9b, emission estimates for the 2015-2040 RTP satisfy the “Build <
1990” test for secondary PM10 (NOx precursors) and primary PM10 (direct tailpipe particulates,
brake wear, tire wear, and road dust) in Ogden City. The 1990 emission estimates based on the
Mobile6.2 vehicle emissions model for the 2003 conformity analysis have been updated for this
conformity analysis using the MOVES model and the January 2011 AP-42 road dust methodology
for consistency with current emission modeling requirements.  Specifically, the NOx precursor
budget (1990 emission estimate) changes from 4.57 tons/day to 6.92 tons/day, and the direct PM10
budget (1990 estimate) changes from 2.28 tons/day to 1.28 tons/day. The 1990 primary PM10
estimate for Ogden City includes emissions from the unpaved access road to the Ogden landfill
which was closed in 1998.

For projections of primary PM10 emissions, no credit was taken for a number of programs adopted
since Ogden City last violated the PM10 standard.  These particulate reducing programs include
covered load ordinances, increased frequency of street sweeping, and reduced application of deicing
and skid resistant materials (salt and sand).  Documentation of these programs has been provided by
Ogden City but the actual benefits of these programs are not included in the emission projections
below.  Other areas that have estimated the benefit of these programs have found a silt load
reduction of over 30% for effective street sweeping programs and a 5% silt load reduction when
limiting the amount of sand and salt applied to the roads.  Ogden City has also implemented a
number of specific projects that have a positive effect in reducing particulate emissions including
park and ride lots, storm water improvements, shoulder widening and edge striping, and addition of
curb and gutter on several projects.

From this demonstration it is concluded that the 2015-2040 RTP conforms under the Emission
Reductions Criteria for areas without motor vehicle emissions budgets for PM10 in Ogden City.

Table 9a

Ogden City - PM10 (NOx Precursor)
Conformity Determination

d c c e

Year 2019 2024 2034 2040
1990 Emissions (tons/day) 6.92 6.92 6.92 6.92

emission rate (grams/mile) 0.93 0.54 0.26 0.21
seasonal VMT 1,524,886 1,645,496 1,838,034 1,955,595

Projection* (tons/day) 1.57 0.97 0.52 0.46
Conformity
(Projection < 1990 Emissions?) Pass Pass Pass Pass
a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.
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Table 9b

Ogden City - PM10 (Primary Particulates**)
Conformity Determination

d c c e

Year 2019 2024 2034 2040
1990 Emissions (tons/day) 1.28 1.28 1.28 1.28
emission rates (grams/mile)

total exhaust particulates 0.0335 0.0180 0.0090 0.0079
brake particulates 0.0605 0.0614 0.0620 0.0628
tire particulates 0.0131 0.0127 0.0128 0.0128
road dust particulates 0.2618 0.2619 0.2578 0.2569
seasonal VMT 1,524,886 1,645,496 1,838,034 1,955,595

Projection* (tons/day) 0.62 0.64 0.69 0.73
Conformity
(Projection < 1990 Emissions?) Pass Pass Pass Pass
** Includes total PM10 exhaust particulates, road dust, tire wear, and brake wear.

a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.
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Salt Lake County PM10 Conformity
The PM10 SIP for Salt Lake County does not define a budget beyond the year 2003. Therefore,
conformity tests are required only for analysis years which are identified in accordance with 40 CFR
93.118.  All analysis years after 2003 must meet the 2003 budgets for primary particulates and
secondary particulates (see the discussion above under Ogden PM10 Conformity for an explanation
of primary and secondary PM10 emissions). The State air quality rule R307-310 allows a portion of
the surplus primary PM10 budget to be applied to the secondary PM10 budget for conformity
purposes. However, for the analysis years 2019, 2024, 2034, and 2040, no budget adjustments were
necessary.

Table 10
Salt Lake County - PM10 Budgets

Direct (Dust) and Precursor (NOx) PM10 Emission Budgets
(tons/day)

Year 2019 2024 2034 2040
Total PM10 Budget# 72.60 72.60 72.60 72.60

Direct PM10 Budget to be Traded 0.00 0.00 0.00 0.00
Direct PM10 Budget 40.30 40.30 40.30 40.30
NOx Precursor PM10 Budget 32.30 32.30 32.30 32.30

Table 11a and Table 11b below demonstrate that projected mobile source emissions are within the
emission budget defined in the SIP.  The years listed in Table 10a and Table 10b are in accordance
with requirements of the Conformity Rule (40 CFR Part 93) as noted in the tables.

From this demonstration it is concluded that the 2015-2040 RTP conforms to the applicable controls
and goals of the State Implementation Plan for PM10 in Salt Lake County.

Table 11a
Salt Lake County - PM10 (NOx Precursor)

Conformity Determination
c c c e

Year 2019 2024 2034 2040
Budget# (tons/day) 32.30 32.30 32.30 32.30

emission rate (grams/mile) 0.66 0.47 0.24 0.20
seasonal VMT 31,323,413 33,380,866 38,670,273 41,666,107

Projection* (tons/day) 22.77 17.16 10.26 9.40
Conformity
(Projection < Budget?) Pass Pass Pass Pass
a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,
# WFRC Memo to Jeff Houk of EPA, April 15, 1994.

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.
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Table 11b
Salt Lake County - PM10 (Primary Particulates**)

Conformity Determination
c c c e

Year 2019 2024 2034 2040
Budget# (tons/day) 40.30 40.30 40.30 40.30
emission rates (grams/mile)

total exhaust particulates 0.0304 0.0202 0.0099 0.0088
brake particulates 0.0446 0.0493 0.0514 0.0508
tire particulates 0.0112 0.0115 0.0117 0.0116
road dust particulates 0.2101 0.2053 0.2008 0.1971
seasonal VMT 31,323,413 33,380,866 38,670,273 41,666,107

Projection* (tons/day) 10.23 10.54 11.67 12.32
Conformity
(Projection < Budget?) Pass Pass Pass Pass
** Includes total PM10 exhaust particulates, road dust, tire wear, and brake wear.
# WFRC Memo to Jeff Houk of EPA, April 15, 1994.

a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.

Salt Lake PM2.5 Conformity
Davis, Salt Lake, and portions of Weber, Tooele, and Box Elder Counties have been designated as a
non-attainment area under the new PM2.5 standard (35 µg/m3) that was established in 2006.  Work
has begun on a PM2.5 section of the State Implementation Plan which will establish a motor vehicle
emission budget for emissions associated with PM2.5.  Until the PM2.5 SIP is completed and
approved by EPA, PM2.5 interim conformity requirements apply.  EPA interim conformity for PM2.5
emissions requires that future NOx emissions (a precursor to PM2.5) and primary particulate
emissions not exceed 2008 levels.

Table 12a below demonstrates that projected mobile source emissions of NOx (a precursor to PM2.5
emissions) in the five-county PM2.5 non-attainment area are less than 2008 NOx emissions. Table
12b below demonstrates that projected mobile source emissions of VOC (also a precursor to PM2.5
emissions) in the five-county PM2.5 non-attainment area are less than 2008 VOC emissions. Table
12c below demonstrates that direct particle emissions of PM2.5 in the five-county PM2.5 non-
attainment area are also less than 2008 direct particle emissions. Direct particle emissions include
exhaust emissions of elemental carbon, organic carbon, and sulfates (SO4); and mechanical
emissions from brake wear and tire wear.

From this demonstration it is concluded that the RTP conforms under the interim conformity
guidelines for PM2.5 areas without an approved motor vehicle emissions budget for the Salt Lake
PM2.5 non-attainment area.
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Table 12a

Salt Lake Area# - PM2.5 (NOx Precursor)
Conformity Determination

c c c e

Year 2019 2024 2034 2040
2008 Emissions (tons/day) 97.98 97.98 97.98 97.98

emission rate (grams/mile) 0.75 0.50 0.26 0.22
seasonal VMT 49,810,959 53,451,645 62,076,554 67,239,716

Projection* (tons/day) 41.44 29.70 17.78 16.56
Conformity
(Projection < Budget?) Pass Pass Pass Pass
# Salt Lake PM2.5 Non-Attainment Area includes:  Davis, Salt Lake, and portions of Weber, Box Elder and Tooele Counties.

a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.

Table 12b

Salt Lake Area# - PM2.5 (VOC Precursor)
Conformity Determination

c c c e

Year 2019 2024 2034 2040
2008 Emissions (tons/day) 61.35 61.35 61.35 61.35

emission rate (grams/mile) 0.54 0.41 0.27 0.25
seasonal VMT 49,810,959 53,451,645 62,076,554 67,239,716

Projection* (tons/day) 29.42 23.86 18.75 18.35
Conformity
(Projection < Budget?) Pass Pass Pass Pass
# Salt Lake PM2.5 Non-Attainment Area includes:  Davis, Salt Lake, and portions of Weber, Box Elder and Tooele Counties.

a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.
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Table 12c
Salt Lake Area# - PM2.5 (Direct PM Emissions**)

Conformity Determination
c c c e

Year 2019 2024 2034 2040
2008 Emissions (tons/day) 7.33 7.33 7.33 7.33

emission rate (grams/mile) 0.09 0.08 0.07 0.07
seasonal VMT 49,810,959 53,451,645 62,076,554 67,239,716

Projection* (tons/day) 4.94 4.60 4.63 4.84
Conformity
(Projection < Budget?) Pass Pass Pass Pass
# Salt Lake PM2.5 Non-Attainment Area includes: Weber, Davis, Salt Lake, and portions of Box Elder and Tooele Counties.

a - attainment year, b - budget year, c - 10-year rule, d - no budget 5-year rule, e - last year of Plan,

* Projection = Emission Rate x Seasonal VMT / 453.6 grams per pound / 2,000 pounds per ton.

** Direct PM for interim conformity includes total PM2.5 exhaust particulates, brake wear, tire wear, and road dust.

Salt Lake and Davis County Ozone Conformity
The 1-hour ozone standard was revoked on June 19, 2005. Therefore, a conformity analysis under
the 1-hour ozone standard in Salt Lake and Davis Counties is no longer required.

The previous 8-hour ozone standard was 75 ppb. All counties within the Wasatch Front area are in
attainment of the previous 8-hour ozone standard.

A new ozone standard of 70 ppb was approved October 2015.  Areas of non-attainment for the new
ozone standard will be designated by EPA in May 2018. Any designated non-attainment areas will
be required to demonstrate conformity for ozone precursor emissions beginning October 2018.
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Appendix – 1
Definition of Regionally Significant Projects
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Process for Determining Regionally Significant Facilities
for Purposes of Regional Emissions Analysis (see CFR 93.105.2.c.1.ii)

Background: 40 FR 93.101 defines “regionally significant project” and associated facilities for the
purpose of transportation conformity.  The federal definition does not specifically include minor
arterials.  The following definitions and processes will be used by the Wasatch Front Regional
Council (WFRC) and Mountainlands Association of Governments (MAG) in consultation with
DAQ, UDOT, UTA, FHWA, FTA, and EPA to determine which facilities shall be considered
regionally significant for purposes of regional emissions analysis. It is the practice of the MPO to
include minor arterials and collectors in the travel model for the purpose of accurately modeling
regional VMT and associated vehicle emissions.  The inclusion of minor arterials and collectors in
the travel model, however, does not identify these facilities as regionally significant.

1. Any new or existing facility with a functional classification of principal arterial or higher on the
latest UDOT Functional Classification Map shall be considered regionally significant (see
http://www.dot.utah.gov/index.php/m=c/tid=1228).

2. Any fixed guide-way transit service including light rail, commuter rail, or portions of bus rapid
transit that involve exclusive right-of-way shall be considered regionally significant.

3. As traffic conditions change in the future, the MPO’s - in consultation with DAQ, UDOT,
FHWA, and EPA (and UTA and FTA in cases involving transit facilities) - will consider 1) the
relative importance of minor arterials serving major activity centers, and 2) the absence of
principal arterials in the vicinity to determine if any minor arterials in addition to those listed in
Exhibit A should be considered as regionally significant for purposes of regional emissions
analysis.



DRAFT Air Quality Memorandum 38

\\server1\volumef\shared\kip\_conform\conf18\aq memo38_rtp_2015-2040_amended#6_draft.docx Page 26

Exhibit A
Minor Arterials Determined to be Regionally Significant

for Purposes of Regional Emissions Analysis

40 FR 93.105(c)(ii), “Consultation – Interagency consultation procedures: Specific processes”
specifies that Interagency Consultation shall include a process to identify which minor arterials
should be considered as “regionally significant” for the purpose of regional emissions analysis. In
consultation with DAQ, UDOT, FHWA, and EPA; and based on inspection and engineering
judgment of current traffic conditions; and based on application of the “Process for Determining
Regionally Significant Facilities for Purposes of Regional Emissions Analysis” agreed upon by the
aforementioned agencies; the WFRC designated eight minor arterials as regionally significant.

Since 2015, all but one of the minor arterials referenced above have been reclassified with the
functional type of principal arterial and are therefore by definition regionally significant.  The
remaining minor arterial to be considered as regionally significant for emissions analysis is listed
below.  It should also be noted that all collectors, minor arterials, and principal arterials are included
in the highway network used in the WFRC travel demand model.

Davis County
none

Salt Lake County
none

Weber County
SR-79 (Hinckley Drive):  SR-108 to I-15
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Process for Determining Significant Change in Design Concept and Scope
for Purposes of Regional Emissions Analysis (see CFR 93.105.2.c.1.ii)

Changes to regionally significant projects may or may not necessitate a new regional emissions
analysis.  The following definitions and processes will be used to determine what changes to project
concept and scope are to be considered significant or not for purposes of regional emissions analysis.

1. Adding or extending freeway auxiliary lanes or weaving lanes between interchanges is not
considered a significant change in concept and scope since these lanes are not normally included
in the travel model.

2. Adding or extending freeway auxiliary/weaving lanes from one interchange to a point beyond
the next interchange is considered a significant change in concept and scope.

3. A change to a regionally significant project defined in the Regional Transportation Plan that does
not change how the project is defined in the travel model is not considered a significant change
in concept and scope.  These changes include but are not limited to lane or shoulder widening,
cross section (other than the number of through lanes), alignment, interchange configuration,
intersection traffic control, turn lanes, continuous or center turn lanes, and storage lanes.

4. A change to a regionally significant project defined in the Regional Transportation Plan that does
alter the number of through lanes, lane capacity, or speed classification as defined in the travel
model is considered a significant change in concept and scope.

5. Advancing or delaying the planned implementation of a regionally significant project that does
not result in a change in the transportation network described in the travel model for any horizon
year (as defined in CFR 93.101) is not considered a significant change in concept and scope.

6. Advancing or delaying the planned implementation of a regionally significant project that does
result in a change in the transportation network described in the travel model for any horizon
year (as defined in CFR 93.101) is considered a significant change in concept and scope.

7. Project changes not addressed in the above statements will be decided on a case by case basis
through consultation by representatives from DAQ, WFRC, MAG, UDOT, UTA, FHWA, FTA,
and EPA.
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Appendix-2

Box Elder County
Highway and Transit Projects

2040 RTP

Box Elder County
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Box Elder County
Regionally Significant Project List – January 2015

Line Source County Need
Phase

Constrained
Phase

Capacity
Need

Priority
Score

Improvement
Type

Project Name Project
Description

Cost 2014 Route Begin End

1 LRP
Box

Elder/
Cache

STIP
2016

1 Before 2012 44 Passing Lane SR-30 MP 97 to MP 101
Add one travel lane
in each direction $5,000,000 0030 97.00 101.34

9 LRP
Box

Elder/
Cache

3 2
begin by
Phase 1 27 Widening SR‐ 30 MP 95.1 to MP 102.3,

SR‐ 38 to SR‐ 23
Add one travel lane
in each direction

$32,040,000 0030 95.10 102.30

10 LRP Box
Elder

4 2 36 Passing Lane I‐ 84 Widen WB from MP 17.3 to
MP 19.9

Add one travel lane
in WB direction

$7,150,000 0084 17.30 19.90

11 LRP Box
Elder

4 2 43 Passing Lane I‐ 84 Widen EB from MP 6.8 to
MP 17.7

Add one travel lane
in EB direction

$29,975,000 0084 6.80 17.70

13 LRP Box
Elder

2 2 before
2012

28 Widening SR‐ 30 MP 90.7 to MP 95.1, I‐
15 to SR‐ 38 (Collinston)

Add one travel lane
in each direction

$19,580,000 0030 90.70 95.10

14 Model Box
Elder

3 3 25 Widening
I‐ 15 Widen from MP 365.7 to
MP 372.6, SR‐ 13 to
Honeyville (WFRC boundary
from MP 365.7 to 368.3)

Add one travel lane
in each direction

$22,145,000 0015 368.30 372.60

15 LRP Box
Elder

4 3 43 Passing Lane I‐ 84 Widen WB from MP 29.3 to
MP 32.3

Add one travel lane
in WB direction

$8,250,000 0084 29.30 32.30

16 LRP Box
Elder

4 3 37 Passing Lane I‐ 84 Widen EB from MP 25.3 to
MP 29.7

Add one travel lane
in EB direction

$12,100,000 0084 25.30 29.70

17 LRP Box
Elder

4 3 46 Passing Lane I‐ 84 Widen WB from MP 33.5 to
MP 35.6

Add one travel lane
in WB direction

$5,775,000 0084 33.50 35.60

22 Model Box
Elder

4 4 37 Widening
I‐ 15 Widen from MP 372.6 to
MP 379.5, Honeyville to
Tremonton

Add one travel lane
in each direction

$35,535,000 0015 372.60 379.50
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Appendix-3

Highway and Transit Projects
2040 RTP

Tooele County
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Tooele Valley RPO Long Range Plan Highway Projects
February 9, 2015

Phase 1 (To be built by 2025)

Main Street (SR-138) in Grantsville (West St – Center St, and Bowery St – SR-112)
Widen from 1 lane to 2 lanes per direction

SR-36 (Stockton Town – Skyline Drive)
Widen from 1 lane to 2 lanes per direction

Tooele Parkway (SR-112 – Droubay Road)
New collector, 1 lane per direction

Midvalley Highway (SR-138 – I-80)
New freeway, 2 lanes per direction

Midvalley Highway (SR-36 – Utah Avenue)
New principal arterial, 2 lanes per direction

SR-112 (Sheep Lane - Utah Ave)
Widen from 1 lane to 2 lanes per direction

Sheep Lane (SR-112 – SR-138)
Widen from 1 lane to 2 lanes per direction

SR-138 (SR-112 – Midvalley Highway)
Widen from 1 lane to 2 lanes per direction

I-80 (SR-36 – SR-201)
Widen from 2 lanes to 3 lanes per direction

SR-112 (SR-138 – Sheep Lane)
Widen from 1 lane to 2 lanes per direction

400 West (2000 North – Village Blvd)
New collector, 1 lane per direction

1000 North (SR-36 – Droubay Road)
Widen from 1 lane to 2 lanes per direction

Tooele Boulevard (SR-36 – Vine St)
New collector, 1 lane per direction

Bates Canyon Road (1200 West – 400 West)
New collector, 1 lane per direction

Village Boulevard (SR-138 – current western terminus)
New collector, 1 lane per direction
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Appendix-4

RTP Amendments
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2015 – 2040 Regional Transportation Plan
WFRC

Proposed 2040 RTP Amendment #6

Capacity Changes
 UDOT – Phase 1, Widening of one additional general purpose lane northbound on I-15 from

Bangerter Hwy. to I-215. (New project to RTP). Level 3.
 Bluffdale – Phase 1, Operational Improvement on 14600 South from Redwood Road (realign straight

to Redwood Road – see map) to Porter Rockwell.  (Re-define project from widening to operations
and change termini). Level 2.

 Salt Lake City – Phase 1, New Construction of 700 South grade-separated railroad bridge near 4800
West.  Phase 1, New Construction of 700 South from 5600 West to approximately 5300 West (see
map).  (New projects to RTP). Level 2.

 Hooper – Phase 1, Operational Improvement on 5500 West from 3500 South to 5500 South, and
functional classification change to Major Collector. (New project to RTP).  Level 2.

 Multijurisdictional (West Valley/Kearns) - Phase 1, Widening to 5 lanes on 4700 South from 5600
West to 4000 West. (Phase 2 to phase 1). Level 3.

 Plain City – Phase 1, Operational on 2800 North/North Plain City Road from 4200 West to SR-126
and functional classification change. (New project to RTP).  Level 2.
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2015 – 2040 Regional Transportation Plan
WFRC

Proposed 2040 RTP Amendment #5

1. Needs Conformity - 5600 W BRT may be considered a "fixed guideway" so removing it from Phase 1
would be a significant change in scope.

a. 5600 West Transit (Salt Lake County)
i. Remove Phase 1 BRT from 6200 South to 2700 South
ii. Add Phase 1 Express Bus/Core Route from Old Bingham LRT Station to the International

Center to the SLCIA to downtown SLC (latest discussion was this part on North
Temple). Ivan Hooper, Avenue Consultants will have frequency, hours of operation,
station location, etc...

2. Does NOT need Conformity - 7200 W is not a principal arterial
a. 7200 West (Salt Lake County)

i. Add Phase 2 New Construction from 700 North to SR-201 as a 3 lane facility
3. Does NOT need Conformity - 700 N is not a principal arterial

a. 700 North/7200 West/1400 North (Salt Lake County)
i. Add Phase 1 New Construction on 700 North from 5600 West to 7200 West, 7200 West

from 700 North to 1400 North, and 1400 North from 7200 West to 8000 West as a 3 lane
facilities

4. Does NOT need Conformity - 8000 W is not a principal arterial
a. 8000 West (Salt Lake County)

i. Add Phase 1 New Construction from 1400 North to the north I-80 Frontage Road
5. Needs Conformity - Wasatch Blvd. is a principal arterial so moving from Phase 2 to Phase 1 would be a

significant change in scope.
a. Wasatch Blvd. (Cottonwood Heights) (this project may be removed if funding hasn't been allocated

yet)
i. Change from Phase 2 to Phase 1 from Bengal Blvd to 9600 South

6. Does NOT need Conformity - 1100 N is not a principal arterial
a. 1100 North (Harrisville City)

i. Add Phase 1 New Construction from 140 West to 140 East as a 3 lane facility
7. Does NOT need Conformity - 3600 W is not a principal arterial

a. 3600 West (Plain City)
i. Add Phase 1 Operational from 2600 North to 1975 North

8. Does NOT need Conformity - Depot Drive is not a principal arterial
a. Depot Drive (Weber County)

i. Add Phase 1 New Construction from 12th Street to the Weber County Sheriff Office and
Juvenile Multi-Use Facility as a 2 lane facility
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AMENDMENT NUMBER 4 PROJECT OVERVIEWS

PROJECTS GUIDED BY STATE REQUIREMENTS FOR INCLUSION
IN THE REGIONAL TRANSPORTATION PLAN (RTP)

Projects Seeking Corridor Preservation Funding
The following amendment requests are based on the State requirement that community applicants
who are interested in utilizing local Corridor Preservation Funds must first have their project as part of
the WFRC’s RTP.  Funding for these amendment projects has not yet been determined, but
amendment into the RTP is the first step to allow communities to pursue local corridor preservation
funds to finance these improvements.

HERRIMAN CITY
1. Operational Improvements on 6000 West Cost: $2.5 Million
This project calls for a new Phase 2 operational improvement along 6000 West from Herriman
Parkway to Herriman Main Street.  Benefits of this amendment would include the completion of
the road cross-section, including curb, gutter, sidewalks, and storm drain improvements.

2. Operational Improvements on 6400 West Cost:   $1.9 Million
This request is for a new Phase 1 operational improvement project on 6400 West from Herriman
Main Street to 13400 South to help reduce traffic congestion and complete the road’s cross-
section, including curb, gutter, sidewalks, and storm drain improvements.

3. Operational Improvements on 7300 West Cost:   $2.5 Million
This is a new Phase 3 operational improvement project on 7300 West from Herriman Main Street
and Rose Canyon Road.  Operational improvements would help complete the road cross-
section, including curb, gutter, sidewalks, and storm drainage.

SOUTH JORDAN CITY
4. Widening of Riverfront Parkway Cost:   $1.8 Million
This request is for a new Phase 1 widening project on Riverfront Parkway between 11050 South
and 11400 South from three to five lanes.  Benefits of this amendment include a consistent
cross-section to 11400 South, along with accommodating increased traffic volumes along
Riverfront Parkway.

5. Operation Improvements on 2700 West Cost:   $4 Million
This request is for a new Phase 1 operational improvement on 2700 West from 9800 South to
11400 South.  The widening of 2700 West will allow for a center turn lane to be added to the
road’s cross-section.  This, in turn, will improve traffic flow which adding needed curb, gutter,
sidewalks, and storm drainage improvements.

COTTONWOOD HEIGHTS
6. Operational Improvements on Bengal Boulevard Cost:   $2.6 Million
This request is for a new Phase 1 operational improvement on Bengal Boulevard from Highland
Drive to 2325 East.  This would include a roundabout joining both 2300 East and 2325 East.
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Benefits would include improved traffic safety and flow, especially for pedestrians traveling to
and from a nearby school.  This project would complete the road’s cross-section with curb,
gutter, sidewalks, and storm drain improvements.

7. Widening of Fort Union Boulevard Cost:   $3.6 Million
This request is for a new Phase 1 widening project on Fort Union Boulevard between 3000 East
and Wasatch Boulevard from two to four lanes.  Benefits of this amendment include a consistent
cross-section on Fort Union to Wasatch Boulevard, along with addressing increased traffic
volumes along Fort Union Boulevard.

MURRAY CITY
8. Widening of Vine Street Cost:   $10 Million
This project calls for the widening of Vine Street in Murray City between 900 East and the Van
Winkle Expressway as a new, Phase 1 project.  Benefits of this amendment include a consistent
cross-section on Vine Street, along with addressing increased traffic volumes and the completion
of the road cross-section, including curb, gutter, sidewalks, and storm drain improvements.

CLEARFIELD CITY
9. New Construction of Depot Street Cost:   $2 Million
This request is for the extension of Deport Street from SR-193 (700 South) to the Clearfield
FrontRunner Station (approximately 1250 South).  This new Phase 1 project would be a three
lane major collector facility providing improved street connectivity, better connection to the transit
via the FrontRunner Station and would serve a planned major economic development project
creating hundreds of new jobs.

SALT LAKE COUNTY
10. Operational Improvements on 8000 West Cost:   $2 Million
This is a new Phase 1 project that would widen 8000 West between SR-201 and 3100 South.
The project would realign the intersection at 2700 South, resulting safety and traffic congestion
improvements, along with improving local street connectivity.

Projects Seeking Weber County Sales Tax Funding
The following amendment request is based on the State requirement that community applicants who
are interested in utilizing 3rd quarter local sales tax funds must first have their project as part of the
WFRC’s Regional Transportation Plan.  Funding for this amendment project has not yet been
determined, but this first step will allow communities to pursue this avenue of possible revenues to
finance these improvements.

CITY OF MARRIOTT-SLATERVILLE
11. Operation Improvement on 1200 West Cost:   $5.6 Million
This request is for an extension of a current Phase 1 operational improvement on 1200 West in
the City of Marriott-Slaterville from 1200 South to 2700 North.  The amendment would provide
better traffic flow along 1200 West and would deliver a consistent cross-section including curb,
gutter, sidewalks, and storm drain improvements.
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MAJOR CAPACITY PROJECTS

Projects Seeking STP Funding
The following amendment requests are major capacity projects that must be included in Phase 1 of
the RTP in order to be eligible for Urban Surface Transportation Program (STP) funding administered
by the Wasatch Front Regional Council. Funding for these amendment projects has not yet been
determined, but this first step will allow communities to pursue this avenue of possible revenues to
finance these improvements.

DRAPER CITY
12. Widening of Lone Peak Parkway Cost:   $6 Million
This request is to move the widening project on Lone Peak Parkway from 12300 South to 12650
South from three to five lanes from Phase 2 to Phase 1.  The widening and realignment will
provide a consistent cross-section to Bangerter Highway, provide better traffic flow along Lone
Peak Parkway, and will support a direct connection to the FrontRunner Station.

TAYLORSVILLE CITY
13. New Construction of I-215 Frontage Road Cost:   $14.5 Million
This request is to move the new southbound I-215 Frontage Road between 4100 South and
4700 South from Phase 2 to Phase 1.  This facility would provide congestion and safety
improvement on both 4700 South and 2700 West, along with providing improved access to
development between 2700 West and I-215.

KAYSVILLE AND LAYTON CITY
14. Widening of Main Street Cost:   $3.1 Million
This request is for the widening of Main Street from three to five lanes from 300 West in Kaysville
City to Layton Parkway in Layton City.  The amendment would be for a new Phase 1 project that
would provide a consistent cross-section.  The project would address increased traffic volumes
along Main Street.

Projects to Utilize TIF Funding
The following amendment requests are major capacity projects that must be included in Phase 1 of
the RTP in order to be eligible for the Transportation Investment Fund (TIF) Program administered by
the Utah Department of Transportation (UDOT).

UTAH DEPARTMENT OF TRANSPORTATION
15. Bangerter Highway Interchange at 4700 South Cost:   $44.3 Million
The Utah Department of Transportation is requesting that the current intersection at Bangerter
Highway and 4700 South be replaced with a freeway interchange and moved from Unfunded to
Phase 1.  This improvement will provide a continuous freeway cross-section from 4700 South to
I-15.  East and West traffic flow will improve, along with an increase in safety.

16. Bangerter Highway Interchange at 13400 South Cost:   $43.2 Million
The Utah Department of Transportation is requesting that the current intersection at Bangerter
Highway and 13400 South be replaced with a freeway interchange and moved from Phase 2 to
Phase 1.  This improvement will provide a continuous freeway cross-section from 4700 South to
I-15.  East and West traffic flow will improve, along with an increase in safety.

17. Widening of US Highway 89 Cost: Currently Funded
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This request from the Utah Department of Transportation is to extend the currently funded US-89
project from Farmington City to Antelope Drive to now extend to I-84.  The amendment would
include the widening from four to six lanes and move this project from the unfunded portion of
the RTP to Phase 1.  Benefits of this improvement would help traffic flow along this major
arterial, increase safety, and is part of an overall plan to upgrade this facility to a north / south
freeway.

For Information Only
Finally, two additional UDOT projects may be funded with the TIF. Neither project requires
amendment into the 2015-2040 RTP; both are included for information only.

UTAH DEPARTMENT OF TRANSPORTATION
18. Construction of Interstate 15 Braided Ramp Cost:   $130 Million
The Utah Department of Transportation anticipates the new construction of a northbound
braided ramp on I-15 between 9000 South and I-215.  An existing operational project is already
in the 2015-2040 RTP making an amendment unnecessary.  However, the project details are
provided for member information.  This type of improvement will provide better traffic flow and
helps to address increased northbound traffic volumes along I-15.  This project will also provide
relief to congestion at the 7200 South and 9000 South interchanges.

19. Construction of SR-201 Extension Cost:   $100 Million
This request is outside the geographic purview of the WFRC Regional Transportation Plan, but is
included for information to WFRC members due to its interaction with the 2015-2040 RTP.  The
project calls for extending and new construction of SR-201 from the SR-201/I-80 connection to
the I-80/SR-36 connection.  This project is a parallel facility alongside of I-80 and would allow for
an emergency bypass, provide better traffic flow, and addresses increased traffic volumes on I-
80.
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2015 – 2040 Regional Transportation Plan
Amendment Number 3 – November 2016

Amendment #3 proposed projects changes for the 2015-2040 RTP

 S-140 - Bangerter Highway Interchange @ 6200 South - Move from Phase 3 to Phase 1
 S-147 - Bangerter Highway Interchange @ 12600 South - Move from Phase 2 to Phase 1
 S-144 - Bangerter Highway Interchange @ 9800 South - Move from Phase 2 to Phase 1
 S-5 - I-80 from I-215 (East) to Lambs Canyon - Move from Phase 1 to Phase 2
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2015 – 2040 Regional Transportation Plan
Amendment Number 2 – May 2016

UTAH DEPARTMENT OF TRANSPORTATION
1. SR-209, 9000 South; From I-15 to 700 East - This project is currently in Phase 1 and is listed an an

“operational” project.  The proposed change is to make it a “widening” project.

2. SR-68, Redwood Road – There are two proposed changes:
 From 9000 South to 11400 South - This project is an operational project and is

currently in Phase 2.  The proposed change would be to move the project forward to
Phase 1

 From 9000 South to Bangerter Highway - This project is a widening of the road and
is currently in Phase 3.  The proposed change would move the project forward to
Phase 1

OGDEN CITY
3. Valley Drive; From 20th Street to SR-39 - Since funding is being sought through the local option sales

tax, this proposed change would be to include this new project in the current RTP.

4. 2nd Street; From Washington Blvd. to Monroe Street - Since funding is being sought through the
local option sales tax, this proposed change would be to include this new project in the current RTP.

5. 17th Street; From Wall Avenue to Washington Blvd. - Since funding is being sought through the local
option sales tax, this proposed change would be to include this new project in the current RTP.

6. 26th Street;  From Wall Avenue to Washington Blvd. - Since funding is being sought through the
local option sales tax, this proposed change would be to include this new project in the current RTP.

NORTH ODGEN CITY
7. 2600 North; From Washington Blvd. to approximately Fruitland Drive - This is a new widening

project, and since funding is being sought, this proposed change would be to include this project in
the current RTP.

HARRISVILLE CITY
8. Wall Avenue Extension; North from Larsen Lane.  This request is for this project to be removed from

the current RTP.

BLUFFDALE CITY
9. 14000 South Road; From 2700 West to 3600 West - Since funding is being sought, this proposed

change would be to include this new project in the current RTP.
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2015-2040 Regional Transportation Plan
Amendment Number 1 - October 2015

BACKGROUND:
Every four years the Wasatch Front Regional Council (WFRC) prepares and adopts a regional
transportation plan (RTP) to identify and implement needed transportation improvements.  The WFRC
adopted the current RTP in May 2015.  While the RTP receives considerable review before being
formally adopted, the identification of new funding sources, the determination of the final environmental
impact statements, or the rapid development of certain projects, may warrant a change to the RTP.  A
process has been formally adopted by WFRC to consider periodic revisions.

Recently, the WFRC received requests from the Utah Department of Transportation (UDOT), the Utah
Transit Authority (UTA), and Layton City to amend the 2015-2040 RTP to consider the changes listed
below.

WFRC staff has analyzed the potential financial implications of including these projects in Phase 1 and
determined that there are adequate resources available and potential cost savings from a reprioritization
of projects.  The plan is able to maintain its fiscal constraint while accommodating construction of these
projects in phase I.  WFRC is reviewing the air quality impacts to ensure that all applicable air quality
conformity requirements are met; results will be provided at the meeting.

The formal public comment period will take place from November 2 to December 1.  The WFRC staff,
UDOT, UTA, and Layton City representatives will present these amendments to the Regional Growth
Committee’s Ogden-Layton Technical Advisory Committee and the Salt Lake County PlanTac on
December 16, 2015.  The Regional Growth Committee and the Regional Council will review all
comments and make a final recommendation in January 2016.

UDOT PROPOSED MODIFICATIONS TO THE 2015-2040 RTP

US-89 Improvements Total Cost:  $275 million

The Utah Department of Transportation is making a request to amend the current 2015-2040 RTP for (1)
construction of new interchanges at Antelope Drive, Gordon Avenue, Oak Hills Drive and 400 North, (2)
construction of frontage roads from Oak Hills Drive to Eagle Way, (3) construction of two overpasses at
Crestwood Road and Nicholls Road, (4) potential widening of US-89 from 4 to 6 lanes from just north of
the US-89/I-15 interchange in Farmington to Antelope Drive. The 2015-2040 RTP includes the
Interchange at 400 North, the overpass at Nicholls Road, and frontage roads from Oak Hills Drive to
Nicholls Road in Phase 1.  The proposed amendment includes the following modifications to the RTP.

1. New Construction of US-89 Interchange @ Antelope Drive
This project will be moved from Phase 2 to Phase 1.

2. New Construction of US-89 Interchange @ Gordon Avenue
This project will be moved from Phase 2 to Phase 1.

3. New Construction of US-89 Interchange @ Oak Hills Drive
This project will be moved from Phase 2 to Phase 1.

4. Widening of US-89 from Antelope Drive to I-15 (Farmington)
This project will be moved from Phase 3 to Phase 1.
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5. New Construction of US-89 Frontage from Eagle Way to Oak Hills Drive
The frontage road project limits will be extended to Eagle Way in the south. This project is currently
in Phase 1.

6. New Construction of Crestwood Road Overpass @ US-89
This new project provides connectivity for pedestrians, bicycles, and vehicular traffic across US-89
and is requested to be included in Phase 1.

While these elements are presented as separate projects in the current RTP and proposed amendment,
they are part of the preferred alternative developed for the US-89 Environmental Impact Statement (EIS)
completed in 1996. Since the completion of the EIS, UDOT has worked to construct elements of the
preferred alternative. With this project, there is an opportunity to complete most of the remaining
elements of the preferred alternative. The priority components include the construction of the
interchanges, the overpasses, and the frontage roads. The widening project is included in the
amendment because UDOT believes a favorable bidding climate could result in enough project savings
to complete the widening from Antelope Drive to I-15 in Farmington. The widening from 4 to 6 lanes
from I-84 to Antelope Drive is not part of this project. The current cost estimate for the US-89 project is
$275 million and is funded from UDOT’s Transportation Improvement Fund (TIF).

Project benefits include costs savings due to project efficiencies and future inflation costs, improved
traffic flow, delay reductions from the elimination of at-grade intersections, and improved access and
connectivity with the development of the frontage road system and overpasses.

UTA PROPOSED MODIFICATIONS TO THE 2015-2040 RTP

7. Ogden-Weber State University Corridor - Transit Project 11 Cost: $ 41.0 million
The Utah Transit Authority is making a request to amend the current 2015-2040 RTP to include 25th

Street as the approved alignment in Ogden City with the project mode as a modern Bus Rapid
Transit (BRT) system in mixed flow traffic and with exclusive lanes.  Currently, the RTP indicates that
30th Street would be the preferred alignment, with the mode undetermined.  On July 28, 2015, the
Ogden City Council and Mayor adopted Resolution #2015-24 approving a locally preferred
alternative (LPA) for the Ogden/WSU Transit Project Study.  This project is in Phase 1 of the RTP
and the Environmental Assessment is expecting to be completed in 2016/2017.

Layton City PROPOSED MODIFICATIONS TO THE 2015-2040 RTP

8. Gordon Avenue from 1600 East to US-89 Cost: $ 28.7 million
Layton City is coordinating with UDOT on the US-89 improvements from Antelope Drive to I-15 in
Farmington.  As part of the US-89 project, an interchange at Gordon Avenue will be constructed.
This project is a new facility and will connect US-89 with the existing Gordon Avenue at 1600 East in
Layton. The construction of Gordon Avenue is a vital component of the US-89 improvement project
and will improve safety, connectivity and accessibility for state and local emergency services,
citizens and pedestrians and bicyclist. The project is currently in Phase 2, and Layton City is
requesting this project be moved to Phase 1 due to the change in the US-89 project.  Layton City
does not have full funds for this project but is planning on utilizing impact fees and pursuing
alternative sources.
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PROPOSED ADDITIONS TO THE 2015-2040 RTP

9. I-15 Improvements Total Cost:  $250 million
The entire I-15 project includes the (1) construction of southbound auxiliary lanes from SR-201 to
SR-71 (12300 South), (2) construction of an additional southbound general purpose lane from SR-
201 to 12300 South (SR-71), (3) upgrade of the I-215/I-15 Interchange, and (4) construction of
Managed Motorways along the corridor.  The 2015-2040 RTP includes an operational project on I-15
throughout Salt Lake County and an Interchange upgrade at I-215/I-15 in Phase 1.  The proposed
amendment calls for an additional southbound general purpose lane in Phase 1 from SR-201 to
12300 South (SR-71).

This project was originally programmed for construction in FY 2015-2016. UDOT put the project on
hold to evaluate additional alternatives, including advanced ramp metering (Managed Motorways),
freeway to freeway ramp meeting, whether to include a GP lane and whether to extend the project to
12300 South (SR-71) from its original terminus of 9000 South (SR-209). The evaluation concluded
that the project should move forward with the components outlined above. The current cost estimate
for the Salt Lake County I-15 project as outlined above is $250 million and is funded from UDOT’s
Transportation Improvement Fund (TIF).

Project benefits include congestion/delay reduction, safety improvements, the elimination of physical
choke points, and improved main-line capacity to handle traffic inflow from adjacent facilities
including I-80, SR-201, and I-215.

10. I-15 Operational Projects in Weber County                                      Total Cost:  $80 million

11. I-15 Operational Projects in Davis County
Operational improvements can include a variety of different project types including axillary lanes,
ramp extensions and technology enhancements. One technology enhancement UDOT is evaluating
is the concept of Managed Motorways. Managed Motorways are smart freeways that prevent
congestion by continuously monitoring traffic flows and controlling access to the freeway with state-
of-the-art ramp metering signal technologies that are more precise and sophisticated than other
applications currently in use. Current project estimates for managed motorways in Davis and Weber
Counties in $80 million. Project benefits include improved facility capacity, travel reliability and
safety performance during heavy traffic demand periods by effectively preventing
congestion. Preliminary analysis indicates that freeway facilities with these improvements could see
a 20% increase vehicle carrying capacity and a 30% reduction in crashes. UDOT requests that this
project be included in Phase 1.
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Section 1: Neighborhood Social Conditions  

 
The questions in this section ask about your experiences and activities in the neighborhood where you live. For each 
question, please check the one box that best represents your situation or opinion. 
 
 
1.  How long have you lived in your current house in this neighborhood? 

ë Less than one year 
ë One to two years 
ë Three to five years 
ë Six to ten years  

ë Eleven to twenty years 
ë Twenty-one to thirty years 
ë Thirty-one to forty years 
ë Over forty years 

 
 
2.  Do you own this home, or are you renting or leasing it? 

ë Own (or are buying) 
ë Renting or leasing 
ë Some other arrangement 

 
 
3.  Out of the ten houses located nearest to yours, how many adults who live in these houses do you know on 
     a first-name basis? 

ë None 
ë One or two 
ë Three to five 

ë Six to nine 
ë Ten to twelve 
ë More than twelve 

 
 
4.   How often do you get out in your neighborhood for a walk, jog or bicycle ride that takes you farther than 
      one block away from your home? 

ë Never or almost never 
ë Less than once a year 
ë Once or twice a year 
ë Several times a year  

ë Once every month or two 
ë Once or twice a month 
ë Several times a month 
ë Once a week or more 

 
 
5.  Besides members of your own household, do you have any adult relatives living in this neighborhood? 

ë No 
ë Yes 

 
 
6.  How many of your close personal friends live in this neighborhood? 

ë None 
ë One 
ë Two or three 

ë Four or five 
ë Six to ten 
ë More than ten 

 
 
7.  On average, how often do you visit or get together with any of your neighbors for informal social activities 
     such as friendly visiting, playing cards, cookouts, or having dinner together? 

ë Never or almost never 
ë Less than once a year 
ë Once or twice a year 
ë Several times a year 

ë Once every month or two 
ë Once or twice a month 
ë Several times a month 
ë Once a week or more 



8.  Do you expect to move away from your current home within the next two to three years? 
ë Definitely WILL move 
ë Probably WILL move 
ë Uncertain 

ë Probably WILL NOT move 
ë Definitely WILL NOT move 

 
 

 
9.  Suppose that for some reason you had to move away from this neighborhood. How sorry or pleased 
     would you be to leave? 

ë Very sorry to leave 
ë Somewhat sorry to leave 
ë Would not care one way or the 

other  

ë Somewhat pleased to leave 
ë Very pleased to leave 

 
 

 
 
 Section 2: Transportation and Traffic Conditions 
 
The questions in this section ask that you share your views about current community traffic conditions, and your use of 
area roadways. 
 
10.  To begin, which of the following best describes your normal travel patterns when going to and from work? 

ë I am not currently employed, so do not travel to work 
ë I operate a home-based business, so do not regularly travel to work 
ë I work for an employer but usually work from home, so do not regularly travel to work 
ë I regularly walk or bicycle to work 
ë I regularly use public transportation (UTA bus or TRAX) to get to work 
ë I regularly drive less than 5 miles one-way to work 
ë I regularly drive between 5 and 10 miles one-way to work 
ë I regularly drive more than 10 miles one-way to work 

 
 
11.  On average, how often do you or members of your household drive on the northbound section of I-15 
       located between Bangerter Highway and I-215? 

ë Daily, or almost every day 
ë Several times a week 
ë Several times a month 

ë Once or twice a month 
ë Less than once a month 
ë Rarely or never

 
 
12.  In your opinion, how much of a problem is traffic congestion on that portion of northbound I-15? 

ë No congestion problems at all 
ë Minor problems 
ë Moderate problems 
ë Serious problems 

 
 

13.  In your opinion, how much of a problem is traffic safety on that portion of northbound I-15? 
ë No safety problems at all 
ë Minor problems 
ë Moderate problems 
ë Serious problems 

 
 
14.  In your opinion, for travelers on I-15 northbound how much of a problem is traffic congestion at any of the 
       off-ramps between Bangerter Highway and I-215?  

ë No congestion problems at all 
ë Minor problems 
ë Moderate problems 
ë Serious problems 



 
 
15.  In your opinion, for travelers on I-15 northbound how much of a problem is traffic congestion at any of the 
       on-ramps between Bangerter Highway and I-215?  

ë No congestion problems at all 
ë Minor problems 
ë Moderate problems 
ë Serious problems 

 
 
 
 

Section 3: Possible Impacts of Changes to the I-15 NB Corridor 
 
As indicated in information provided with this questionnaire, transportation actions being considered by UDOT include 
the addition of a new “Collector-Distributor” roadway that would be located parallel to and immediately east of the 
existing I-15 corridor between Bangerter Highway and I-215.  If approved, construction of the Collector-Distributor 
roadway would require removal of a number of homes and other existing structures located nearest to I-15, particularly 
at Oak Street, Adams Street, and Hoover Street. Although decisions about project design characteristics or alternatives 
have not been finalized, we would like you to consider how these actions might affect the surrounding community, your 
neighborhood, and you along with other members of your household. 
  
 
 
16.  If the proposed transportation improvements occurred, and they included construction of a new Collector- 
       Distributor roadway directly east of I-15, what is your opinion about the overall effects such actions would 
       have on your community as a whole? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative  
 
 

ë Moderately negative 
ë Very negative 

 
17.  If the proposed transportation improvements occurred, what is your opinion about the overall effects such 
       actions would have on this neighborhood? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative 

ë Moderately negative 
ë Very negative 

 
 
 
18.  If the proposed transportation improvements occurred, what is your opinion about the effects such actions 
       would have on you and your family? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative 

ë Moderately negative 
ë Very negative 

 
 
 

19.  If the proposed transportation improvements did include construction of a new Collector-Distributor 
       roadway, nearly all homes and other structures located between I-15 and several local streets (Oak Street, 
       Adams Street and Hoover Street) would need to be removed.  What is your opinion about the overall effects 
       this might have on this neighborhood? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative 

ë Moderately negative 
ë Very negative

 



 
20.  If the proposed transportation improvements did include construction of a new Collector-Distributor 
       roadway, nearly all homes and other structures located between I-15 and several local streets (Oak Street, 
       Adams Street and Hoover Street) would need to be removed.  What is your opinion about the overall effects 
       this might have on you and your family? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative 

ë Moderately negative 
ë Very negative

 
 

 
 

 
21.  In your own words, please tell us what you would consider to be the most important POSITIVE as well as the 
       most NEGATIVE impacts of having these types of types of transportation actions take place along 
       this portion of the I-15 corridor? 
 
 a).  Positive impacts: 
 
 
 
 
 
 
 
 
 
  

b).  Negative impacts: 
 
 
 
 
 
 
 
 
 
 
 
 
22.  If the proposed transportation improvements did occur, what actions or design features can you think of that 
       would help make the project something you could most easily live with? 



Section 4: Impacts of a “No Build” Decision 
 
As required by the National Environmental Policy Act, UDOT is also evaluating the impacts of selecting a “NO BUILD” 
option, which would maintain existing roadway conditions in the area of the I-15 Northbound corridor between 
Bangerter Highway and I-215.  Please assume for the next several questions that this “No Build” option was selected. 
 
 
23.  If a NO BUILD option was selected, what is your opinion about the overall effects such a decision would 
        have on your community as a whole? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative 

ë Moderately negative 
ë Very negative 

  
 
 
24.  If a NO BUILD option was selected, what is your opinion about the effects such a decision would have on 
       this neighborhood? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative 

ë Moderately negative 
ë Very negative

 
 
 
25.  If a NO BUILD option was selected, what is your opinion about the effects such a decision would have on 
       you and your family? 

ë Very positive 
ë Moderately positive 
ë Neither positive or negative 

ë Moderately negative 
ë Very negative

 
 

 
 

 
26.  In your own words, please tell us what you would consider to be the most important POSITIVE as well as 
       NEGATIVE impacts of this NO BUILD option. 
 
 
 a).  Positive impacts: 
 
 
 
 
 
 
 
 
 
 b).  Negative impacts 
 
 
 
 
 
 



 Section 5: Personal and Household Characteristics 
 
The last several questions ask about you and your family situation.  These questions allow us to accurately describe the 
characteristics of local neighborhoods and populations, and check the accuracy of our sample against U.S. Census data 
on area populations.  Please remember that we will report only grouped data that represent the combined responses of 
persons living in particular neighborhoods.  No individuals’ responses will be identified. 
 
 
27.  What is the total number of people (including all children and adults) living in your household at the 
       present time? ____________________ 
 
 
28.  How many of the people who live in your home are: 
 

a.  Over the age of 65?   _______________  
b.  Under the age of 18? _______________ 

 
 
29.  In what year were you born? ______________ 
 
 
30.  What is your sex? 

ë Male 
ë Female 

 
 
31.  Please select the racial or ethnic category or categories with which you most clearly identify (check as many 
       as apply). 

ë Hispanic/Latino (regardless of race) 
ë White/Caucasian (non-Hispanic) 
ë African American/Black 
ë Asian  

ë Pacific Islander 
ë Native American/American Indian 
ë Other (please specify): ___________ 

 
 
 
32.  Please select the racial or ethnic category or categories with which other members of your household 
       identify (check as many as apply). 

ë Hispanic/Latino (regardless of race) 
ë White/Caucasian (non-Hispanic) 
ë African American/Black 
ë Asian  

ë Pacific Islander 
ë Native American/American Indian 
ë Other (please specify): ___________ 

 
 
 
33.  To address federal requirements for evaluating potential impacts of the proposed road reconstruction project 
       on area neighborhoods and households, we are required to ask about your household income.  Please 
       check the one box below that best approximates what you believe your total household income from all 
       sources will be (before taxes) this year (e.g., for calendar year 2018). 

ë $12,140 or less 
ë $12,141 to $16,460 
ë $16,461 to $20,780 
ë $20,781 to $25,100 
ë $25,101 to $29,420 
ë $29,421 to $33,740 
ë $33,741 to $38,060 

 
 
 

ë $38,061 to $42,380 
ë $42,381 to $49,999 
ë $50,000 to $74,999 
ë $75,000 to $99,999 
ë $100,000 to $149,999 
ë $150,000 to $199,999 
ë $200,000 or higher 

 



34.  Which of the following sources do you rely on most heavily as a place to get news about events or issues 
       affecting your local area?  

ë Newspaper 
ë TV or radio 
ë Social media (if so, which platforms or accounts do you use? _______________________) 
ë Local city information sources (community newsletter, city website, etc.) 
ë Some other source of news (please specify_____________________________________) 

 
 
35.  How do you most often communicate with your neighbors when you have information or thoughts about local 
       community issues that you want to share? 

ë In-person conversations 
ë Telephone conversations 
ë Electronic interactions (email, social media, etc.) 
ë Other (please specify__________________________) 

 
 
36.  Did you happen to attend a recent public open house concerning the transportation actions that are being 
       considered for the I-15 Northbound corridor? 

ë No 
ë Yes 

 
 
37.  How likely are you to attend a future public open house concerning possible transportation changes in your 
       community? 

ë Very likely 
ë Somewhat likely 
ë Uncertain 
ë Somewhat unlikely 
ë Very unlikely 

 
 
THANK YOU for your cooperation!  Feel free to use any available space, or a separate sheet of 
paper, to provide us with any additional information that you would like to share.   
 
Please seal your completed questionnaire in the envelope provided, and have it ready for a member 
of our research team when they stop by to pick it up.  If you will not be home or prefer that we not 
knock on your door, please hang it on your doorknob using the plastic bag provided.  
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Project of Air Quality Concern Evaluation 
I-15 Northbound; Bangerter Highway to I-215 
November 2, 2018 

The environmental review, consultation, and other actions required by applicable Federal environmental laws for this project 
are being, or have been, carried‐out by UDOT pursuant to 23 USC 327 and a Memorandum of Understanding dated January 
17, 2017, and executed by FHWA and UDOT. 

 

Project Overview 
The Utah Department of Transportation (UDOT) is preparing an Environmental Assessment to evaluate potential 
transportation‐related improvements on northbound Interstate 15 (I‐15) from State Route 54 (Bangerter 
Highway) to Interstate 215 (I‐215) in Salt Lake County, Utah (see Study Area Map in Appendix A).  
 
I-15 is a major transportation corridor in the western United States that begins near the border of the United 
States and Mexico in San Diego County and continues north to Alberta, Canada, passing through the states of 
California, Nevada, Arizona, Utah, Idaho, and Montana. I-15 is the primary north-south transportation corridor in 
Utah, with the majority of the Utah population living near the corridor.  
 
The study area is approximately 9 miles long. It begins at Bangerter Highway and extends north to I-215. 
Throughout the study area, northbound I-15 varies from four to five general purpose lanes and one high-
occupancy vehicle (HOV)/ express lane. Existing (2016) Average Daily Traffic (ADT) on I-15 (northbound and 
southbound) between Bangerter Highway and I-215 ranges between approximately 170,000 vehicles per day 
(vpd) and 259,000 vpd depending on the entering and exiting traffic volumes at each interchange. By the year 
2040, the ADT on this same stretch of I-15 is projected to range between 258,000 vpd and 326,000 vpd, resulting 
in a substantial increase in traffic congestion. 
 
The Preferred Alternative includes the construction of two separate collector-distributor (C/D) systems. Each 
C/D system would consist of a three-lane roadway that would be separated from mainline northbound I-15 by a 
concrete traffic barrier. Currently, I-15 northbound consists of four general purpose lanes, one HOV lane, and 
one auxiliary lane between the interchanges. After the project, I-15 northbound would consist of three general 
purpose lanes and one HOV lane, while the C/D system would consist of two general purpose lanes, plus one 
auxiliary lane between the interchanges. 

The travel lanes for the C/D system would essentially be in the same location as now, but physically separated 
from the mainline of I-15, plus the addition of the auxiliary lane to facilitate entrance/exit movements. The C/D 
systems would connect to multiple interchanges, allowing I-15 mainline traffic to bypass exit and entrance 
ramps (see Figure 1 – Preferred Alternative and Figure 2 – Typical Section for Collector-Distributor, as well as the 
Preferred Alternative Maps in the Appendix).  
 
The C/D system would facilitate traffic entering or exiting northbound I-15 at one of the interchanges included in 
the project area, thus allowing through traffic on I-15 to flow more smoothly, without congestion and weaving 
movements for traffic seeking to enter and exit the freeway. Also, the existing intersections would be shifted 
further east to accommodate the C/D system. 
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• Northbound Collector-Distributor System A – Collector-Distributor System A would separate from I-15 just 
prior to 9000 South and connect to the I-215 east/westbound entrance ramps. At 9000 South, connections 
would be provided to northbound I-15 and Collector-Distributor System A. 

• Northbound Collector-Distributor System B – Collector-Distributor System B would separate from I-15 just 
after Bangerter Highway and would rejoin I-15 just prior to 9000 South. Collector-Distributor B would 
provide connections to the following locations: 12300 South, 11400 South, 10600 South, and 9000 South. At 
9000 South, connections from Collector-Distributor B would be provided to northbound I-15, 9000 South, 
and Collector Distributor System A.   

 
Figure 1. Preferred Alternative 

 

 
Figure 2. Typical Section for Collector-Distributor  
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Purpose and Need 
The purpose of the project is to: 
 

• Address the current and future travel demand on northbound I-15 from Bangerter Highway to I-215. 
• Improve safety on northbound I-15 from Bangerter Highway to I-215. 

 
The need for the project is based on the following: 
 

• Current conditions indicate that various stretches of northbound I-15 within the study area are highly 
congested during peak hours resulting in excessive travel times and delays. By 2040, traffic on 
northbound I-15 is projected to grow substantially and congestion during peak travel times is expected 
to increase. 

• Within the study area there were a total of 2,573 crashes from 2015 to 2017. Over half of those crashes 
(1,870) were front-to-rear collisions. Some contributing factors for front-to-rear collisions include 
unexpected lane changes and unexpected stops, which are often associated with congestion.  

Study Area Attainment Status 
The study area is located in Salt Lake County, Utah, which is within the Salt Lake PM10, PM2.5, and SO2 
Nonattainment Areas and the Salt Lake Ozone Maintenance Area.  It is outside of the Salt Lake City CO 
Maintenance Area. Further, the EPA has recently classified the Wasatch Front (including all or part of Salt Lake, 
Davis, Weber, Tooele, and Utah counties) and parts of the Uinta Basin (portions of Uintah and Duchesne 
counties below 6,250 feet) as Marginal Nonattainment Areas for ozone, which is the least stringent classification 
for a nonattainment area and doesn’t require the state to submit a formal SIP. Therefore, the study area is now 
located in a marginal nonattainment area for ozone. 

On September 21, 2006, the Environmental Protection Agency (EPA) issued revisions to the National Ambient Air 
Quality Standards (NAAQS) for particle pollution. The EPA strengthened the 24-hour PM2.5 standard from the 
1997 level of 65 µg/m3 to 35 µg/m3, and retained the current annual fine particle standard at 15 µg/m3.  All or 
parts of seven Utah counties did not meet this new 24-hour standard, including Salt Lake County in which this 
project is located.   The state had been attaining the old 24-hour standard, and continues to attain the annual 
PM2.5 standard at all locations.  In 2017, the EPA reclassified the Salt Lake City PM2.5 nonattainment area from 
Moderate to Serious, requiring the state to comply with additional requirements for its PM2.5 State 
Implementation Plan (SIP). 

On December 3, 2014, the Utah Air Quality Board approved a PM2.5  SIP meeting the moderate area planning 
requirements of both Subparts 1 and 4, of Part D, of title 1, of the Clean Air Act. A separate SIP was adopted for 
each of Utah’s three nonattainment areas, which includes the Salt Lake City nonattainment area in which the 
project area is included.  Also adopted were amendments to SIP Subsections IX.H. 11, 12, and 13, which contain 
emission limits and operating practices for the large stationary sources specifically addressed by the SIPs for the 
Salt Lake City nonattainment area. Due to the reclassification from Moderate to Serious, additional work on the 
SIP is ongoing to comply with the additional requirements for the Serious Area SIP. A public comment period on 
the Serious Area SIP ended June 16, 2018. 

http://www.epa.gov/air/criteria.html
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Project Assessment 
FHWA projects must not cause or contribute to any new localized CO, PM10, and/or PM2.5 violations, increase the 
frequency or severity of any existing CO, PM10, and/or PM2.5 violations, or delay timely attainment of any NAAQS 
or any required interim emission reductions or other milestones in CO, PM10, and PM2.5 nonattainment and 
maintenance areas. This criterion is satisfied without a hot-spot analysis in PM10 and PM2.5 nonattainment and 
maintenance areas for FHWA projects that are not identified a projects of air quality concern (as discussed in § 
93.123(b)(1)). If the project qualifies as a project of air quality concern, the hot-spot demonstration must be 
based on both i) quantitative analysis methods in accordance with 40 CFR 93.116(a), and ii) the consultation 
requirements of 40 CFR 93.105(c)(1)(i).  

This project is not exempt under either 40 CFR 93.126 (specific exempt project types) or 40 CFR 93.128 (traffic 
signal synchronization projects).    This memorandum assesses whether this project qualifies as a project of air 
quality concern that would require a project level conformity analysis. 

Level Conformity Requirements   
Projects of air quality concern are certain highway and transit projects that involve a significant level of diesel 
vehicle traffic or any other project that is identified in the PM2.5 or PM10 SIP as a localized air quality concern, 
such as: 

i) New or expanded highway projects that have a significant number of or significant increase in 
diesel vehicles; 

ii) Projects affecting intersections that are at LOS D, E, or F with a significant number of diesel 
vehicles, or those that will change to LOS D, E, or F because of increased traffic volumes from a 
significant number of diesel vehicles related to the project; 

iii) New bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location; 

iv) Expanded bus and rail terminals and transfer points that significantly increase the number of 
diesel vehicles congregating at a single location; and 

v) Projects in or affecting locations, areas, or categories of sites which are identified in the PM10 or 
PM2.5 applicable implementation plan or implementation plan submission, as appropriate, as 
sites of violation or possible violation. 
  

Appendix A of the Transportation Conformity Guidance for Qualitative Hot-spot Analyses in PM2.5 and PM10 
Nonattainment and Maintenance Areas provides examples of projects that would be considered projects of air 
quality concern under 40 CFR 93.123(b)(1)(i) and (ii), which are: 

• A project on a new highway or expressway that serves a significant volume of diesel truck traffic, such as 
facilities with greater than 125,000 annual average daily traffic (AADT) and 8% or more of such AADT is 
diesel truck traffic; 

• New exit ramps and other highway facility improvements to connect a highway or expressway to a 
major freight, bus, or intermodal terminal; 

• Expansion of an existing highway or other facility that affects a congested intersection (operated at 
Level-of-Service D, E, or F) that has a significant increase in the number of diesel trucks; and, 

• Similar highway projects that involve a significant increase in the number of diesel transit busses and/or 
diesel trucks. 
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Appendix A also provides examples of projects that would not qualify as projects of air quality concern under 40 
CFR 93.123)(b)(1)(i) and (ii).  These examples included: 

• Any new or expanded highway project that primarily services gasoline traffic (i.e., does not involve a 
significant number or increase in the number of diesel vehicles), including such projects involving 
congested intersections operating at LOS D, E or F. 

• An intersection channelization project or interchange configuration project that involves either turn 
lanes or slots, or lanes or movements that are physically separated.  These kinds of projects improve 
freeway operations by smoothing traffic flow and vehicle speeds by improving weave and merge 
operations, which would not be expected to create or worsen PM2.5 or PM10 violations; and,  

• Intersection channelization projects, traffic circles or roundabouts, intersection signalization projects at 
individual intersections, and interchange reconfiguration projects that are designed to improve traffic 
flow and vehicle speeds, and do not involve any increases in idling.  Thus, they would be expected to 
have a neutral or positive influence on PM 2.5 or PM10 emissions. 

 
Project Analysis  
New Highway with Significant Volume of Diesel Truck Traffic 
Standard: New highway projects that have a significant number of diesel vehicles. 

Analysis: This project does not involve a new highway with a significant number of diesel vehicles.  This project 
involves the construction of two C/D systems adjacent to northbound I-15. Each C/D system would consist of a 
three-lane roadway that would be separated from mainline northbound I-15 by a concrete traffic barrier. The 
travel lanes for the collector-distributer system would essentially be in the same location as now, but physically 
separated from the mainline of I-15, plus the addition of the auxiliary lane to facilitate entrance/exit 
movements.  The C/D systems allow I-15 mainline traffic to bypass exit and entrance ramps. The project would 
not include changing access points to major commercial, industrial, or other land use activities that typically 
impact commercial freight traffic and would not serve a significant volume of diesel truck traffic.  

Expanded Highway with Significant Increase in Diesel Truck Traffic 
Standard:  Expanded highway projects that have a significant number of or significant increase in diesel vehicles. 

Analysis: The project involves an expansion of I-15 in that an additional travel lane would be added to the I-15 
mainline in Phase I and in Phase II, the auxiliary lane and two general purpose lanes would be shifted to be 
incorporated into the collector/distributor (C/D) system.  Currently, I-15 northbound consists of four general 
purpose lanes, one HOV lane, and one auxiliary lane between the interchanges. After the project, I-15 
northbound would consist of three general purpose lanes and one HOV lane, while the C/D system would 
consist of two general purpose lanes, plus one auxiliary lane between the interchanges. 

However, there would be no significant increase in the number of diesel trucks in the project area as a result of 
this project. The diesel truck percentage in the design year of 2040 would remain the same or decrease from 
existing conditions, so with the anticipated increase in AADT, there would be a minor increase in the number of 
diesel trucks in the project area. See Table 1. 
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Table 1.  AADT and Percent Diesel Truck Traffic for I-15 and C/D System from the Build Alternative 

Road 
Existing (2017) No Build Alternative (2040) Build Alternative (2040) Change in 2040 Truck 

Volumes 

AADT 
Single-Unit Combo-Unit  

AADT 
Single Combo 

AADT 
Simple Combo Simple Combo 

AADT % AADT % AADT % AADT % AADT % AADT % AADT AADT 
Mainline 107,310 125,000 127,000 --- 

5300 Off Ramp 
Mainline 120,810 12,810 11% 7,370 6% 143,400 13,200 9% 8,000 6% 146,000 13,600 9% 8,200 6% 400 200 

I-215 WB Ramp 
Mainline 100,630 122,100 125,500 --- 

I-215 EB Ramp 
Mainline 93,820 114,700 118,400 --- 

7200 S On Ramp to I-215 / 7200 S On Ramp to I-15 
Mainline 79,190 7,950 10% 5,140 6% 98,800 8,100 8% 5,800 6% 103,400 8,700 8% 6,000 6% 600 200 

I-215  C/D Off Ramp 
Mainline 124,980 147,400 103,400 --- 
C/D System 48,800 --- 

7200 S Off Ramp 
Mainline 132,860 12,420 9% 8,240 6% 157,200 12,400 8% 8,700 6% 103,400 

12,900 8% 8,900 5% 500 200 
C/D System 58,800 

9000 S On Ramp 
Mainline 108,070 130,900 83,400 --- 
C/D System 51,400 --- 

9000 S  Off Ramp 
Mainline 118,890 9,510 8% 6,650 6% 143,600 9,700 7% 7,200 5% 82,600 

10,200 7% 7,400 5% 500 200 
C/D System 65,000 

10600 S  On Ramp 
Mainline 102,650 125,700 82,600 --- 
C/D System 45,500 --- 

10600 S Off Ramp 
Mainline 112,610 9,010 8% 6,300 6% 138,500 9,400 7% 6,900 5% 82,600 

9,800 7% 7,000 5% 400 100 
C/D System 59,600 

11400 S On Ramp 
Mainline 96,110 121,000 82,600 --- 
C/D System 41,200 --- 

11400 S Off Ramp 
Mainline 109,570 8,000 7% 5,810 5% 135,000 8,400 6% 6,500 5% 82,600 

8,700 6% 6,600 5% 300 100 
C/D System 55,900 

12300 S On Ramp 
Mainline 89,910 114,100 82,600 --- 
C/D System 34,100 --- 
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Road 
Existing (2017) No Build Alternative (2040) Build Alternative (2040) Change in 2040 Truck 

Volumes 

AADT 
Single-Unit Combo-Unit  

AADT 
Single Combo 

AADT 
Simple Combo Simple Combo 

AADT % AADT % AADT % AADT % AADT % AADT % AADT AADT 
12300 S Off Ramp 

Mainline 102,030 7,810 8% 5,710 6% 128,300 8,400 7% 6,400 5% 83,500 
8,600 7% 6,400 5% 200 0 

C/D System 48,300 
Bangerter On Ramp 

Mainline 79,000 102,100 103,700 --- 
Bangerter Off Ramp 

Mainline 91,040 7,370 8% 5,460 6% 116,200 7,900 7% 6,100 5% 117,200 7,900 7% 6,200 5% 0 100 
14600 S On Ramp 

Mainline 81,580 105,900 106,400 --- 
Source: Wasatch Front Regional Council Travel Demand Model (Version 8), obtained April 24, 2018.  
Note: Diesel truck traffic for the Build Alternative is for combined I-15 Mainline and the C/D System.  
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For the Build Alternative, the diesel truck numbers represent a combined I-15 NB mainline and C/D System for a 
better comparison with the No Build, although it is likely that the I-15 NB mainline would have a higher 
percentage of diesel trucks since the C/D system is intended for more local traffic. 

Further, the difference in diesel truck traffic between the Build and No Build Alternatives for the design year 
2040 is even smaller than for the existing conditions, with the advantage of reducing congestion on the I-15 
mainline to reducing idling and improve emissions.   

For the I-15 mainline, the level of service (LOS) in the project area for the existing (2017) conditions and the No 
Action (2040) conditions is shown in Figure 3. As indicated, LOS for the existing conditions range from LOS B to 
LOS F across the corridor and LOS in the project area under the 2040 conditions without the project would be 
LOS F for almost the entirety of the corridor. For the Build Alternative, LOS in the project area would improve to 
an overall LOS D on I-15 mainline as a result of the proposed improvements.  See Figure 4. The analysis was 
limited to the AM peak hour period, as that is the worst case scenario for traffic in the project area.  

 

 

Figure 3. Existing (2017) and No Action (2040) Level of Service (AM Peak Period) 
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Figure 4. Build Alternative (2040) Level of Service (AM Peak Period) 

 
Projects Affecting Congested Intersections  
Standard: Projects affecting intersections that are at LOS D, E, or F with a significant number of diesel vehicles, 
or those that will change to LOS D, E, or F because of increased traffic volumes from a significant number of 
diesel vehicles related to the project. 

Analysis:  The project does not propose to make any changes to intersections that are at LOS D, E, or F with a 
significant number of diesel vehicles or that will change to LOS D, E or F because of increased traffic volumes 
from a significant number of diesel vehicles related to the project.  

The C/D system is intended to improve traffic flow by removing access to the I-15 Mainline from the 
interchanges in the project area, thus allowing through traffic on I-15 to flow more smoothly, without 
congestion and weaving movements for traffic seeking to enter and exit the freeway.  Two existing northbound 
lanes would be shifted from the current I-15 configuration to the C/D system and an auxiliary lane added to 
facilitate entrance/exit movements.  

The C/D system would separate from I-15 at Bangerter Highway and would rejoin at 9000 South, where a second 
C/D system would begin. The first C/D system would provide connections to the following locations: 12300 
South, 11400 South, 10600 South, and 9000 South. At 9000 South, connections from the first C/D system would 
be provided to northbound I-15, 9000 South, and the second C/D system. The second C/D system would 
separate from I-15 just prior to 9000 South and connect to the I-215 east/westbound entrance ramps and the 
7200 South exit ramp. These connections are free-flow movements and are not intersections. However, the 
existing intersections with the cross-streets (12300 South, 11400 South, 10600 South, and 9000 South) would 
remain in the same configuration but would be shifted further to the east. 
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Based upon the percentages of diesel truck traffic in the area under both existing (using 2016 numbers) and 
future 2040 design conditions as shown in Table 1 above, there is not currently a significant amount of diesel 
truck traffic utilizing the existing intersections, nor is there expected to be a significant increase in diesel truck 
traffic related to the project in the design year that would utilize the new C/D system and associated 
intersections.  The new system moves traffic desiring to access cross-streets off mainline I-15 to the collector-
distributor systems. The intersections would essentially handle the same amount of traffic under both the Build 
and No-action scenarios, only the exact location of the intersections would be different. The existing 
intersections associated with the entrance/exit ramps would not change either in configuration or footprint with 
the exception of the shift to the east for the C/D system. Based upon the foregoing discussion, the project would 
not be considered a POAQC under this criteria.  

New Bus and Rail Terminals  
Standard: New bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location. 

Analysis: This project does not involve construction of or connections to a new bus or intermodal terminal that 
accommodates a significant number of diesel vehicles. 

Expanded Bus and Rail Terminals 
Standard: Expanded bus and rail terminals and transfer points that significantly increase the number of diesel 
vehicles congregating at a single location 

Analysis: This project does not involve construction of or connections to an expanded bus or intermodal 
terminal that accommodates a significant number of diesel vehicles. 

Improvements to Connect a Highway to a Major Freight, Bus, or Intermodal Terminal 
Standard: New exit ramps and other highway facility improvements to connect a highway or expressway to a 
major freight, bus, or intermodal terminal 

Analysis:  This project does not involve construction of highway facility improvements to connect to a major 
freight, bus, or intermodal terminal. 

Projects In or Affecting PM10 or PM2.5 Sites of Violation or Possible Violation 
Standard: Projects in or affecting locations, areas, or categories of sites which are identified in the PM10 or PM2.5 
applicable implementation plan or implementation plan submission, as appropriate, as sites of violation or 
possible violation. 

Analysis: On November 14, 1991, Utah submitted a SIP for the Salt Lake and Utah County nonattainment areas. 
The SIP demonstrated attainment of the PM10 standard for 10 years, 1993 through 2003. EPA published approval 
of the SIP on July 8, 1994 (59 FR 35036), and Utah achieved attainment of the standard in both areas by 1996. 
The control measures adopted as part of those plans have proven successful. Both the Salt Lake and the Utah 
County areas continue to show compliance with the federal health standards for PM10. There are two distinct 
nonattainment areas for the 2006 PM2.5 standards residing entirely within the state of Utah. These are the Salt 
Lake City, UT, and Provo, UT nonattainment areas, which together encompass what is referred to as the 
Wasatch Front.). None of these areas has violated the annual 2006 NAAQS for PM2.5.    
 
For the 24-hour PM2.5 standard, the standard is met when a three-year average of 98th percentile values is less 
than or equal to 35 µg/m3.  The nearest ambient air quality monitor to the project area is located at County 
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Hawthorne Annex Monitoring Station #49-035-3006 (located at 1675 South 600 East, Salt Lake City), which is 
approximately seven (7) to ten (10) miles north of the project area.  According to the PM2.5 SIP for the Salt Lake 
City, UT Nonattainment Area, Section IX. Part A.21, there were noted exceedances of the 24-hour PM2.5 standard 
at the Hawthorne monitoring station, based on data for the 2008-2010, 2009-2011, and 2010-2012 averaging 
periods.  The Salt Lake City, UT Nonattainment Area SIP stated that the exceedances of the 24-hr PM2.5 NAAQS 
are a result of the increased portion of the secondary PM2.5 that was chemically formed in the air and not 
primary PM2.5 emitted directly.   

Project of Air Quality Concern Determination 
Standard: State whether the project is a POAQC and summarize the support for that determination.  Document 
the relevant agencies that require interagency consultation on any input for the determination from federal, 
state, and local transportation and air agencies as necessary for this project per 40 CFR 93.105.  This information 
will be included in any subsequent air quality analysis and project level conformity determination reports. 

Answer: This project does not qualify as a project of air quality concern since it would not result in a significant 
increase in diesel traffic in the project area.  The project is not expected to influence the vehicle mix in the 
project area nor attract a significant number of new diesel vehicles to the area.  Although the proposed 
improvements do include an increase in capacity for the I-15 mainline, the proposed improvements are 
intended to reduce congestion and improve traffic flow on I-15, thereby increasing speeds and reducing idling 
and slow-downs.  Therefore, this project is not a project of air quality concern.   

Based upon the foregoing discussion, UDOT is presenting this project for interagency consultation per 40 CFR 
93.105 as a project that is not a project of air quality concern and thereby will not require a PM10 or PM2.5 hot-
spot analysis. 
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Appendix: Maps 
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Memorandum on Air Quality 
I-15 Northbound; Bangerter Highway to I-215 
July 5, 2018 

The environmental review, consultation, and other actions required by applicable Federal environmental laws for 
this project are being, or have been, carried‐out by UDOT pursuant to 23 USC 327 and a Memorandum of 
Understanding dated January 17, 2017, and executed by FHWA and UDOT. 

 

Project Overview 

The Utah Department of Transportation (UDOT) is preparing an Environmental Assessment to evaluate potential 
transportation‐related improvements on northbound Interstate 15 (I‐15) from State Route 54 (Bangerter Highway) 
to Interstate 215 (I‐215) in Salt Lake County, Utah (see Study Area Map in Appendix A).  

The Preferred Alternative includes the construction of two separate collector-distributor systems. Each collector-
distributor systems would consist of a three-lane roadway that would be separated from mainline northbound I-15 
by a concrete traffic barrier. The collector-distributor systems would connect to multiple interchanges, allowing I-
15 mainline traffic to bypass exit and entrance ramps (see Figure 1 and Preferred Alternative Maps in Appendix A).  

• Northbound Collector-Distributor System A – Collector-Distributor System A would separate from I-15 
just prior to 9000 South and connect to the I-215 east/westbound entrance ramps. At 9000 South, 
connections would be provided to northbound I-15 and Collector-Distributor System A. 

• Northbound Collector-Distributor System B – Collector-Distributor System B would separate from I-15 
just after Bangerter Highway and would rejoin I-15 just prior to 9000 South. Collector-Distributor B would 
provide connections to the following locations: 12300 South, 11400 South, 10600 South, and 9000 South. 
At 9000 South, connections from Collector-Distributor B would be provided to northbound I-15, 9000 
South, and Collector Distributor System A.   

Purpose and Need 
Purpose 
The purpose of the project is to: 

• Address the current and future travel demand on northbound I-15 from Bangerter Highway to I-215. 
• Improve safety on northbound I-15 from Bangerter Highway to I-215. 

Need 
The need for the project is based on the following: 

• Current conditions indicate that various stretches of northbound I-15 are highly congested during peak 
hours and are inadequate in meeting the travel needs. By 2040, traffic on northbound I-15 is projected to 
grow substantially and congestion during peak travel times is expected to increase by more than 50%. 

• Within the study area there were a total of 2,218 crashes from 2015 to 2017. Over half of those crashes 
(1,670) were front-to-rear collisions, which are highly associated with congestion. 
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Regulatory Background 
National Ambient Air Quality Standards 
The Clean Air Act Amendments (CAAA) of 1990 (42 USC 7401 et seq.) established the National Ambient Air Quality 
Standards (NAAQS) for airborne pollutants. The six criteria pollutants addressed in the NAAQS are: 
 

• carbon monoxide (CO) 
• particulate matter with a diameter of 10 micrometers or less (PM10)  
• particulate matter with a diameter of 2.5 micrometers or less (PM2.5) 
• ozone (O3) 
• nitrogen dioxide (NO2) 
• lead (Pb) 
 

The current NAAQS are shown in Table 1 - National Ambient Air Quality Standards.  

Table 1. National Ambient Air Quality Standards 

Pollutant 
Primary/ 

Secondary 
Level 

Averaging 
Time 

Violation Determination 

Carbon 
Monoxide (CO) Primary 

9 ppm 8-hour 
Not to be exceeded more than once per year 

35 ppm 1-hour 

Lead (Pb) Primary/ 
Secondary 0.15 µg/m3 Rolling 3-

Month Average Not to be exceeded 

Nitrogen 
Dioxide (NO2) 

Primary/ 
Secondary 

53 ppb 
(0.053 ppm) Annual  Annual mean 

Primary 100 ppb 1-hour 98th percentile of 1-hour daily maximum 
concentrations, averaged over 3 years 

Particulate 
Matter (PM10) 

Primary/ 
Secondary 150 µg/m3 24-hour Not to be exceeded more than once per year 

on average over 3 years 

Particulate 
Matter (PM2.5) 

Primary 12.0 µg/m3 Annual Annual mean, averaged over 3 years 

Secondary 15.0 µg/m3 Annual Annual mean, averaged over 3 years 

Primary/ 
Secondary 35 µg/m3 24-hour 98th percentile, averaged over 3 years 

Ozone (O3) Primary/ 
Secondary 

0.070 ppm 
(2015)* 8-hour Annual fourth-highest daily maximum 8-hour 

concentration, averaged over 3 years 

Sulfur Dioxide 
(SO2) 

Primary 75 ppb 1-hour 99th percentile of 1-hour daily maximum 
concentrations, averaged over 3 years 

Secondary 0.5 ppm 3-hour Not to be exceeded more than once per year 

Source: EPA (as of January 30, 2017 (https://www.epa.gov/criteria-air-pollutants/naaqs-table) 

*Final rule signed October 1, 2015, and effective December 28, 2015.  

https://www.epa.gov/criteria-air-pollutants/naaqs-table
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Note:  Units of measure for the standards are parts per million (ppm) by volume, parts per billion (ppb), and micrograms per 
cubic meter of air (µg/m3). Primary standards set limits to protect public health, including the health of “sensitive” populations 
such as asthmatics, children, and the elderly. Secondary standards set limits to protect public welfare, including protection 
against decreased visibility, damage to animals, crops, vegetation, and buildings. 

 
If the NAAQS levels are exceeded, the area is designated a non-attainment area and the development of a State 
Implementation Plan (SIP) is required. The SIP sets allowable emissions levels to be met and identifies control 
strategies to meet the NAAQS for those specific criteria pollutants that experienced exceedances. All proposed 
transportation projects must conform to the SIP. 

Transportation Conformity 
A regional level analysis looks at the Long-Range Transportation Plan (LRTP) to see that all of the projects included 
in the LRTP, including the proposed project, conform to the control strategies and emissions levels set in the SIP.  An 
individual project is said to conform to the SIP if, both by itself and in combination with the other planned 
transportation projects in the plan, it would not result in any of the following conditions (see 40 CFR 93.116): 
 

• New violations of the NAAQS 
• Increases in the frequency or severity of existing violations of the NAAQS 
• Delays in attaining the NAAQS 

 
Utah does not currently have an approved SIP for PM2.5.  Because Utah does not currently have an approved SIP for 
PM2.5, interim conformity requirements apply, which require that future NOx emissions (a precursor to PM2.5) and 
primary particulate emissions not exceed 2008 levels. (NOx is a generic term for the mono-nitrogen oxides NO and 
NO2 (nitric oxide and nitrogen dioxide) and are produced from the reaction among nitrogen, oxygen and even 
hydrocarbons (during combustion), especially at high temperatures.) 
 

Air Toxics 
In addition to the criteria air pollutants for which there are NAAQS, the Environmental Protection Agency (EPA) also 
regulates air toxics. Most air toxics originate from human-made sources, including on-road mobile sources, non-road 
mobile sources (e.g., airplanes), area sources (e.g., dry cleaners) and stationary source (e.g., factories or refineries).  
Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined by the Clean Air Act. MSATs are 
compounds emitted from highway vehicles and non-road equipment. The seven compounds with significant 
contributions from mobile sources that are among the national and regional-scale cancer risk drivers from their 1999 
National Air Toxics Assessment (NATA) are:  
 

• Acrolein 
• Benzene 
• 1.3-butadiene 
• Diesel exhaust particulate matter plus diesel exhaust organic gases (diesel PM) 
• Formaldehyde 
• Naphthalene 
• Polycyclic organic matter 

 

Greenhouse Gases  
The issue of global climate change is an important national and global concern that is being addressed in several 
ways by the federal government. The transportation sector is the second-largest source of total greenhouse gases 
(GHGs) in the United States and the largest source of carbon dioxide (CO2) emissions, the predominant greenhouse 
gas. In 2004, the transportation sector was responsible for 31% of all CO2 emissions produced in the United States. 
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The principal anthropogenic (human-made) source of carbon emissions is the combustion of fossil fuels, which 
accounts for about 80% of anthropogenic emissions of carbon worldwide. Almost all (98%) of transportation-
related greenhouse gas emissions result from the consumption of petroleum products such as gasoline, diesel fuel, 
jet fuel, and other residual fuels. 

Affected Environment 
Climate 
Salt Lake City is located in the Salt Lake Valley, a northern Utah valley surrounded by mountains on three sides with 
the Great Salt Lake to the northwest. Salt Lake City normally has a semi-arid continental climate with four well-
defined seasons.  Summers are characterized by hot, dry weather, but the high temperatures during this season are 
usually not oppressive, since the relative humidity is generally low and the nights usually cool.  Winters are cold, but 
usually not severe.  Mountains to the north and east act as a barrier to frequent invasions of cold continental air. 
Occasionally, the snow cover is considerably more than 1 foot (300 mm) deep. Heavy fog can develop under 
temperature inversions in the winter and persist for several days.   
 

Attainment Status 
The study area is located in Salt Lake County, Utah, which is within the Salt Lake PM10, PM2.5, and SO2 Nonattainment 
Areas.  It is outside of the Salt Lake City CO Maintenance Area. In 2017, the EPA reclassified the Salt Lake City PM2.5 

nonattainment area from Moderate to Serious. Further, the EPA has recently classified the Wasatch Front (including 
all or part of Salt Lake, Davis, Weber, Tooele, and Utah counties) and parts of the Uinta Basin (portions of Uintah and 
Duchesne counties below 6,250 feet) as Marginal Nonattainment Areas for Ozone, which is the least stringent 
classification for a nonattainment area and doesn’t require the state to submit a formal SIP. Therefore, the study 
area is now located in a marginal nonattainment area for Ozone. 
 

Existing Air Quality Data 
The Utah Division of Environmental Quality (UDEQ) maintains a network of air quality monitoring stations 
throughout the area.  In general, these monitoring stations are located where there are known air quality problems, 
usually in or near urban areas or close to specific emission sources.  Other stations are located in remote areas to 
provide an indication of regional air pollution levels. Data from the Salt Lake County Hawthorne Annex Monitoring 
Station #49-035-3006 (located at 1675 South 600 East, Salt Lake City) was used to compile air quality data for the 
years of 2013-2017 (see Table 2).   
 
Table 2.  Existing Pollutant Data for the Project Area 

Pollutants NAAQS Violation Determination 2013 2014 2015 2016 2017 

SO2 1 hour (ppb) 75 ppb 99th percentile 6.4 5.5 5.1 13.3 3.3 

NO2 1-hour (ppb) 53 ppb Annual mean 18.0 14.4 15.64 18.09 12.69 

O3 8-hour (ppm) 0.070 ppm 
Annual fourth-highest 

daily maximum 
0.077 0.072 0.081 0.074 0.081 

PM10 24-hr (µg/m3) 150 µg/m3 
Not to be exceeded more 

than once per year 
86 110 80 86 84 

PM25 24-hr (µg/m3) 35 µg/m3 98th percentile 58.8  43.3 
29.3/ 
28.8 

42/ 
34.4 

35.7/ 
38.5 
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Pollutants NAAQS Violation Determination 2013 2014 2015 2016 2017 

CO 1-hour (ppm) 35 ppm 
Not to be exceeded more 

than once per year 
3.130 1.9 3.440 3.000 4.970 

Source: All Criteria Pollutant Yearly Quicklook Summary Reports, Utah Division of Air Quality website 
(http://www.airmonitoring.utah.gov/dataarchive/archall.htm) 
 
According to the Utah Division of Air Quality (UDAQ) 2017 Annual Report, emissions for criteria air pollutants either 
stayed the same or continued their downward trends in 2017. Utah remains in compliance with the CO, SO2, and 
PM10 NAAQS. Utah has never exceeded the NAAQS for NO2. For ozone, exceedances of the new standard occurred 
in Weber, Davis, Salt Lake, and Utah Counties, as well as in Uintah and Duchesne Counties during the winter. For 
PM10, there were no violations of the NAAQS for the last five years. For PM2.5, Utah remains in compliance with the 
1997 standard, but is not in compliance with the 2006 standard. 
 

Environmental Consequences 
No-action Alternative 
Vehicle emission rates would continue to improve due to increasingly tougher EPA regulations regarding vehicle 
emissions, which would help to improve air quality in the study area. There would be no construction activities, so 
no temporary increase in particulate matter related to such activities would occur. The No-action Alternative would 
have an increase in per vehicle emissions due to continuing congestion and delays along northbound I-15 in the 
study area due to the increase in travel demand and the lack of improvements to it; however, the increase from the 
congestion would be more than offset by the improved vehicle emission rates.   
 

Proposed Action 
Regional Level Analysis 
Based on the air quality conformity analysis conducted by the WFRC for the 2015-2040 Regional Transportation Plan 
and the Air Quality Memorandum #37 dated January 23, 2018, all the transportation projects in the 2015-2040 RTP 
conform to the SIP or the EPA interim conformity guidelines. This project is identified in WFRC’s 2015-2040 Regional 
Transportation Plan (RTP) (a financially-constrained long-range plan) as a combination of two separate projects (I-
15 Collectors and Distributors (7800 South to 10600 South) and I-15 Operational (Davis County Line to Utah County 
Line), as well as Construction of Interstate 15 Braided Ramp from Amendment 5 and Widening on I-15 in draft 
Amendment 6. A letter dated March 7, 2018 from the Federal Highway Administration (FHWA) in regards to the 
WFRC transportation plan Amendment #5 has met the conformity regulation for the Salt Lake County and Salt Lake 
City and Ogden City nonattainment areas. Public comment is now being sought in regards to Draft Amendment #6 
and Draft Air Quality Memorandum #38 through August 4, 2018. 
 
For PM10, the Air Quality Memorandum #37 demonstrates that projected mobile source emissions are within the 
emissions budget defined in the SIP for Salt Lake County.  For PM2.5, the Air Quality Memorandum #37 demonstrates 
that projected mobile source emissions of NOx in the five-county PM2.5 non-attainment area are less than 2008 NOx 
and that direct particle emissions of PM2.5  are also less than 2008 PM2.5 emissions, which is what is required under 
the interim conformity requirements that are currently applicable to this area. Further, with support from WFRC, 
the USDAQ has been developing a new plan (or a new section of the SIP) to reduce PM2.5 related emissions to the 
point that the Wasatch Front Region will once again be in compliance with national PM2.5 standards. The improved 
vehicle emission technology and national standards enacted in 2004 and 2007 respectively will be instrumental in 
the UDAQ plan to achieve the new PM2.5 standard.  

http://www.airmonitoring.utah.gov/dataarchive/archall.htm
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Project Level Analysis 
Project level analysis is performed when a project is located in a non-attainment area for CO or PM10 /PM2.5 or in an 
area that was previously designated as non-attainment but has been subsequently redesignated as attainment, 
otherwise known as a maintenance area.  Project level analysis may consist of either a qualitative or quantitative 
analysis or both. 
 
Carbon Monoxide 
The study area is not located in a non-attainment area for carbon monoxide; therefore, no project level analysis is 
required under transportation conformity rules.  
 
Particulate Matter 
A quantitative analysis for PM10 and PM2.5 is only required for a “project of air quality concern” (see 40 CFR Section 
93.123(b)(1)). No hot-spot analysis is required for projects that qualify as exempt (which are those projects 
consistent with 40 CFR 93.126 or 40 CFR 93.128) or for non-exempt projects that are not determined to be projects 
of air quality concern since the EPA has determined that these remaining projects would not have an adverse impact 
on air quality and meet the requirements of the CAA without further local analysis. 
 
Projects of air quality concern are certain highway and transit projects that involve a significant level of diesel vehicle 
traffic or any other project that is identified in the PM2.5 or PM10 SIP as a localized air quality concern, such as: 
 

i) new or expanded highway projects that have a significant number of or significant increase in diesel 
vehicles; 
ii) projects affecting intersections that are at Level-of-Service D, E, or F with a significant number of 
diesel vehicles, or those that will change to Level-of-Service D, E, or F because of increased traffic 
volumes from a significant number of diesel vehicles related to the project;  
iii) new bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location;  
iv) expanded bus and rail terminals and transfer points that significantly increase the number of 
diesel vehicles congregating at a single location; and  
v) projects in or affecting locations, areas, or categories of sites which are identified in the PM2.5 or 
PM10 applicable implementation plan or implementation plan submission, as appropriate, as sites of 
violation or possible violation. 

 
The FHWA provided examples of projects that would not be considered projects of air quality concern.  See the 
Transportation Conformity Guidance for Qualitative Hot-spot Analyses in PM10 and PM2.5 Nonattainment and 
Maintenance Areas, issued March 2006.  These examples included: 
 

• Any new or expanded highway project that primarily services gasoline vehicle traffic (i.e., does 
not involve a significant number or increase in the number of diesel vehicles), including such 
projects involving congested intersections operating at Level-of-Service D, E, or F; 

• An intersection channelization project or interchange configuration project that involves either 
turn lanes or slots, or lanes or movements that are physically separated.  These kinds of projects 
improve freeway operations by smoothing traffic flow and vehicle speeds by improving weave 
and merge operations, which would not be expected to create or worsen PM2.5 or PM10 
violations; and, 
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• Intersection channelization projects, traffic circles or roundabouts, intersection signalization 
projects at individual intersections, and interchange reconfiguration projects that are designed 
to improve traffic flow and vehicle speeds, and do not involve any increases in idling.  Thus, they 
would be expected to have a neutral or positive influence on PM2.5 or PM10 emissions. 

 
This project is not exempt under either 40 CFR 93.126 (specific exempt project types) or 40 CFR 93.128 (traffic signal 
synchronization projects). Further, this project does not qualify as a project of air quality concern since it would not 
result in a significant increase in diesel traffic in the study area. The project involves the addition of a 
collector/distributor system along the northbound side of I-15 to improve the efficiency of the access points to I-15, 
thereby reducing congestion on the main travel lanes. The project is not expected to influence the vehicle mix in the 
study area nor attract a significant number of new diesel vehicles to the area. See the Project of Air Quality Concern 
(POAQC) Evaluation prepared in connection with this project. 
 
UDOT has determined that this project is not a project of air quality concern. Since the project has been determined 
to not be a project of air quality concern, no project level analysis is required for conformity purposes.  
 

Mobile Source Air Toxics (MSAT) 
MSAT analysis is based upon the Interim Guidance Update on MSAT in NEPA (December 6, 2012). FHWA developed 
a three-tiered approach for analyzing MSAT in NEPA documents, depending on specific project circumstances. 
 

• Tier 1 – No potential for meaningful MSAT effects or exempt projects: No analysis is required, only 
documentation that the project qualifies as a categorical exclusion or an exempt project 

• Tier 2 – Low potential for meaningful MSAT effects: A qualitative analysis is required 
• Tier 3 – Higher potential for meaningful MSAT effects: A quantitative analysis is required, analyzing 

all seven priority MSATs 
 
The improvements included in the project are intended to improve speed and reduce delays in the study area and 
to improve the operation of I-15 northbound without adding substantial new capacity or otherwise having a 
meaningful impact on MSAT emissions. The Preferred Alternative involves the addition of a frontage road system 
along the northbound side of I-15 to improve the efficiency of the access point to I-15, thereby reducing congestion 
on the main travel lanes.  For design-year traffic, the I-15 NB Mainline was analyzed in segments based upon 
interchange access points with the highest traffic occurring in the 7200 to 9000 South segment (176,000 for average 
weekday traffic (AWDT) and 162,200 average daily traffic (AADT) with 6% trucks).  The improvements included in 
the project are intended to improve speed and reduce delays in the study area and to improve the operation of I-15 
without adding substantial new capacity or otherwise having a meaningful impact on MSAT emissions. Therefore, a 
qualitative MSAT analysis under Tier 2 was performed. 
 
A qualitative analysis provides a basis for identifying and comparing the potential differences among MSAT 
emissions, if any, from the various alternatives. The qualitative assessment presented below is derived in part from 
a study conducted by the FHWA entitled “A Methodology for Evaluating Mobile Source Air Toxic Emissions Among 
Transportation Project Alternatives,” found at: 
www.fhwa.dot.gov/environment/airtoxic/msatcompare/msatemissions.htm. 
 
For both the Preferred and No-action Alternatives, the amount of MSATs emitted would be proportional to the 
vehicle miles traveled (VMT), assuming that other variables such as fleet mix are the same for each alternative. The 
Preferred Alternative results in an approximately 25.4% increase in Vehicle Miles Traveled (VMT) and the No-action 
Alternative results in an approximately 22.4% increase in VMT in the study area over existing conditions (see Table 
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4).  No appreciable difference was identified in VMT between the  No-action and the Preferred Alternatives. Because 
the estimated VMT under each of the Alternatives are approximately the same, it is expected there would be no 
appreciable difference in overall MSAT emissions among the alternatives.  In addition, traffic data regarding vehicles 
hours traveled (VHT) for the 2040 design year shows that there would be only approximately 3% greater VMT in the 
project area under the Preferred Alternative, as opposed to the No-action Alternative. See Table 4 – Vehicle Miles 
Traveled /Vehicle Hours Traveled for Existing, No-action, and Preferred Alternatives.  
 
Table 3. AADT and Percent Diesel Truck Traffic for I-15 NB and C/D System from the Build Alternative 

Roadway 

Existing (2017) No Build Alternative (2040) Build Alternative (2040) 

AADT 
Diesel  

(Combo) 
Truck AADT 

Diesel 
Truck % AADT 

Diesel 
(Combo) 

Truck AADT 

Diesel 
Truck % AADT 

Diesel 
(Combo) Truck 

AADT 

Diesel 
Truck % 

I-15 NB 
Mainline 

107,310 NA NA 125,000 NA NA 127,000 NA NA 

5300 Off Ramp 
I-15 NB 
Mainline 

120,810 7,370 6% 143,400 8,000 6% 146,000 8,200 6% 

I-215 WB Ramp 
I-15 NB 
Mainline 

100,630 NA NA 122,100 NA NA 125,500 NA NA 

I-215 EB Ramp 

I-15 NB 
Mainline 

93,820 NA NA 114,700 NA NA 118,400 NA NA 

7200 S On Ramp to I-215 / 7200 S On Ramp to I-15 
I-15 NB 
Mainline 

79,190 5,140 6% 98,800 8,100 8% 103,400 6,000 6% 

I-215 C/D Off Ramp 

I-15 NB 
Mainline 

124,980 NA NA 147,400 NA NA 103,400 
NA NA 

C/D System 48,800 

7200 S Off Ramp 
I-15 NB 
Mainline 

132,860 8,240 6% 157,200 8,700 6% 103,400 
8,900 5% 

C/D System 58,800 

9000 S On Ramp 
I-15 NB 
Mainline 108,070 NA NA 130,900 NA NA 83,400 

NA NA 
C/D System 51,400 

9000 S  Off Ramp 
I-15 NB 
Mainline 118,890 6,650 6% 143,600 7,200 5% 82,600 

7,400 5% 
C/D System 65,000 

10600 S  On Ramp 
I-15 NB 
Mainline 102,650 NA NA 125,700 NA NA 82,600 

NA NA 
C/D System 45,500 

10600 S Off Ramp 
I-15 NB 
Mainline 112,610 6,300 6% 138,500 6,900 5% 82,600 

7,000 5% 
C/D System 59,600 

11400 S On Ramp 
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Roadway 

Existing (2017) No Build Alternative (2040) Build Alternative (2040) 

AADT 
Diesel  

(Combo) 
Truck AADT 

Diesel 
Truck % AADT 

Diesel 
(Combo) 

Truck AADT 

Diesel 
Truck % AADT 

Diesel 
(Combo) Truck 

AADT 

Diesel 
Truck % 

I-15 NB 
Mainline 96,110 NA NA 121,000 NA NA 82,600 

NA NA 
C/D System 41,200 

11400 S Off Ramp 
I-15 NB 
Mainline 109,570 5,810 5% 135,000 6,500 5% 82,600 

6,600 5% 
C/D System 55,900 

12300 S On Ramp 
I-15 NB 
Mainline 89,910 NA NA 114,100 NA NA 82,600 

NA NA 
C/D System 34,100 

12300 S Off Ramp 
I-15 NB 
Mainline 102,030 5,710 6% 128,300 6,400 5% 83,500 

6,400 5% 
C/D System 48,300 

Bangerter On Ramp 
I-15 NB 
Mainline 79,000 NA NA 102,100 NA NA 103,700 NA NA 

Bangerter Off Ramp 
I-15 NB 
Mainline 91,040 5,460 6% 116,200 6,100 5% 117,200 6,200 5% 

14600 S On Ramp 
I-15 NB 
Mainline 81,580 NA NA 105,900 NA NA 106,400 NA NA 

 
Table 4.  Daily Vehicle Miles Traveled for Existing 2017 Conditions, the No-action Alternative, and the Preferred 
Alternative 

Segment 

Existing (2017) 2040 No Build 2040 Build 

VMT (Daily) VMT (Daily) Difference Percent 
Change VMT (Daily) Difference Percent 

Change 

I-15 NB Mainline 53,180 61,950 8,770 16.49% 62,940 9,760 18.35% 

5300 Off Ramp 

I-15 NB Mainline 100,970 119,850 18,880 18.70% 122,030 21,060 20.8621 

I-215 WB Ramp 

I-15 NB Mainline 36,480 44,260 7,780 21.33% 45,490 9,010 24.70% 

I-215 EB Ramp 

I-15 NB Mainline 55,020 67,260 12,240 22.25% 69,430 14,410 26.19% 

7200 S On Ramp to I-215 / 7200 S On Ramp to I-15 

I-15 NB Mainline 52,760 65,830 13,070 24.77% 68,900 16,140 30.59% 

I-215 C/D Off Ramp 

I-15 NB Mainline 12,660 14,930 2,270 17.93% 15,420 2,760 21.80% 
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Segment 

Existing (2017) 2040 No Build 2040 Build 

VMT (Daily) VMT (Daily) Difference Percent 
Change VMT (Daily) Difference Percent 

Change 

7200 S Off Ramp 

I-15 NB Mainline 215,430 254,900 39,470 18.32% 263,010 47,580 22.09% 

9000 S On-Ramp 

I-15 NB Mainline 57,740 69,940 12,200 21.13% 72,020 14,280 24.73% 

9000 S  Off Ramp 

I-15 NB Mainline 171,810 207,520 35,710 20.78% 213,300 41,490 24.15% 

10600 S  On Ramp 

I-15 NB Mainline 58,200 71,270 13,070 22.46% 72,630 14,430 24.79% 

10600 S Off Ramp 

I-15 NB Mainline 57,240 70,400 13,160 22.99% 72,280 15,040 26.28% 

11400 S On Ramp 

I-15 NB Mainline 47,500 59,800 12,300 25.89% 61,180 13,680 28.80% 

11400 S Off Ramp 

I-15 NB Mainline 81,420 100,320 18,900 23.21% 102,920 21,500 26.41% 

12300 S On Ramp 

I-15 NB Mainline 43,980 55,820 11,840 26.92% 57,090 13,110 29.81% 

12300 S Off Ramp 

I-15 NB Mainline 107,010 134,560 27,550 25.75% 137,290 30,280 28.30% 

Bangerter On Ramp 

I-15 NB Mainline 38,720 50,040 11,320 29.24% 50,820 12,100 31.25% 

Bangerter Off Ramp 

I-15 NB Mainline 96,130 122,700 26,570 27.64% 123,750 27,620 28.73% 

14600 S On Ramp 

I-15 NB Mainline 40,590 52,690 12,100 29.81% 52,930 12,340 30.40% 

Totals 1,326,840 1,624,040 297,200 22.40% 1,663,430 336,590 25.37% 

 
Regardless of the alternative chosen, emissions would likely be lower than present levels in the design year as a 
result of EPA’s national control programs that are projected to reduce annual MSAT emissions by over 80 percent 
between 2010 and 2040. The Energy Information Administration (EIA) projects a decline in light-duty vehicle energy 
use between 2018 and 2040 as improvements in fuel economy more than offset increases in light-duty vehicles 
(provided that the new fuel economy standards are not revoked or altered).  The EIA predicts that although the miles 
that light-duty vehicles travel will increase five percent from 2017 to 2025, fuel consumption from those vehicles 
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will decrease 12 percent over the same period.  Local conditions may differ from these national projections in terms 
of fleet mix and turnover, VMT growth rates, and local control measures. However, the magnitude of the EPA-
projected reductions is so great that MSAT emissions in the study area are likely to be lower in the future in virtually 
all locations. 
 
The transportation improvements contemplated as part of the Preferred Alternative would have the effect of moving 
some traffic closer to nearby homes, schools, and businesses, as the Preferred Alternative would include the addition 
of a frontage road system which would put a new roadway nearer to local residences, schools and parks. Therefore, 
there may be localized areas along the corridor where ambient concentrations of MSATs could be higher under the 
Preferred Alternative than the No-action Alternative. However, the magnitude and the duration of these potential 
increases on nearby populations as compared to the No-action Alternative cannot be reliably quantified due to 
incomplete or unavailable information in forecasting project-specific MSAT health impacts. 
  

Incomplete or Unavailable Information for Project-Specific MSAT Health Impacts Analysis 
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 proposed set of highway alternatives. The outcome of such an 
assessment, adverse or not, would be influenced more by the uncertainty introduced into the process through 
assumption and speculation rather than any genuine insight into the actual health impacts directly attributable to 
MSAT exposure associated with a proposed action. 
 
The EPA is responsible 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 EPA is in the continual process of 
assessing human health effects, exposures, and risks posed by air pollutants. They maintain the Integrated Risk 
Information System (IRIS), which is “a compilation of electronic reports on specific substances found in the 
environment and their potential to cause human health effects” (EPA, http://www.epa.gov/iris/). Each report 
contains assessments of non-cancerous and cancerous effects for individual compounds and quantitative estimates 
of risk levels from lifetime oral and inhalation exposures with uncertainty spanning perhaps an order of magnitude.   
 
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 Analysis in NEPA Documents. Among the adverse health 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 obvious is the adverse human health effects of MSAT 
compounds at current environmental concentrations (HEI, http://pubs.healtheffects.org/view.php?id=282) or in the 
future as vehicle emissions substantially decrease (HEI, http://pubs.healtheffects.org/view.php?id=306). 
 
The methodologies 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 unsupportable assumptions would have to be 
made regarding changes in travel patterns and vehicle technology (which affects emissions rates) over that time 
frame, since such information is unavailable.  
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It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and exposure near roadways; to 
determine the portion of time that people are actually exposed at a specific location; and to establish the extent 
attributable to a proposed action, especially given that some of the information needed is unavailable. 
 
There are many uncertainties in existing estimates of toxicity of the various MSAT, because of factors such as low-
dose extrapolation and translation of occupational exposure data to the general population, as expressed by HEI 
(http://pubs.healtheffects.org/view.php?id=282). As a result, there is no national consensus on air dose-response 
values assumed to protect the public health and welfare for MSAT compounds, and in particular for diesel PM. The 
EPA (http://www.epa.gov/risk/basicinformation.htm#g) and the HEI 
(http://pubs.healtheffects.org/getfile.php?u=395) have not established a basis for quantitative risk assessment of 
diesel PM in ambient settings. 
 
There is also the lack of a national consensus on an acceptable level of risk. The current context is the process used 
by the EPA 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, such as benzene emissions from 
refineries. The decision framework is a two-step process. The first step requires EPA to determine an “acceptable” 
level of risk due to emissions from a source, which is generally no greater than approximately 100 in a million.  
Additional factors are considered in the second step, the goal of which is to maximize the number of people with 
risks less than 1 in a million due to emissions from a source. The results of this statutory two-step process do not 
guarantee that cancer risks from exposure to air toxics are less than 1 in a million; in some cases, the residual risk 
determination could result in maximum individual cancer risks that are as high as approximately 100 in a million. In 
a June 2008 decision, the U.S. Court of Appeals for the District of Columbia Circuit upheld EPA’s approach to 
addressing risk in its two step decision framework. Information is incomplete or unavailable to establish that even 
the largest of highway projects would result in levels of risk greater than deemed acceptable. 
 
Because of the limitations in the methodologies for forecasting health impacts described, any predicted difference 
in health impacts between alternatives is likely to be much smaller than the uncertainties 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, such as reducing traffic congestion, accident rates, and fatalities 
plus improved access for emergency response, that are better suited for quantitative analysis. 
 

Construction-Related Fugitive Dust 
Construction-related dust is not identified in the Utah SIP as a Contributor to the PM10 non-attainment area. 
Therefore, there is no conformity requirement for construction dust. Section 93.122(e)(1) of 40 CFR reads as follows:  
 
 “For areas in which the implementation plan does not identify construction-related fugitive PM10 as a 
 contributor to the non-attainment problem, the fugitive PM10 emissions associated with highway  
 and transit project construction are not required to be considered in the regional emissions analysis.” 
    
In the Utah PM10 SIP, construction-related PM10 is not included in the inventory, nor is it included in the attainment 
demonstration or control strategies. Control of construction-related PM10 emissions are mentioned in qualitative 
terms in Section IX.A.7 of the SIP as a maintenance measure to preserve attainment of the PM10 standard achieved 
by application of the control strategies identified in the SIP. Section IX.A.7.d of the SIP requires UDOT and local 
planning agencies to cooperate and review all proposed construction projects for impacts on the PM10 standard. This 



 

Page 13 

SIP requirement is satisfied through the Utah State Air Quality Rules. R307-309-4 requires that sponsors of any 
construction activity file a dust control plan with the State Division of Air Quality. 
 

Climate Change 
Climate change is a critical national and global concern.  Human activity is changing the earth’s climate by causing 
the buildup of heat-trapping greenhouse gas emissions through the burning of fossil fuels and other human activities.  
Carbon dioxide (CO2) is the largest component of human produced emissions; other prominent emissions include 
methane (CH4), nitrous oxide (N2O) and hydrofluorocarbons (HFCs). These emissions are different from criteria air 
pollutants since their effects in the atmosphere are global rather than localized, and also since they remain in the 
atmosphere for decades to centuries, depending on the species.   
 
The National Climate Assessment (NCA), released by the U.S. Global Change Resource Program, contains scenarios 
for regions and sectors, including energy and transportation.  These scenarios discuss potential impacts that may 
result from climate change, broken down into nationwide sectors or by region of the county.  The NCA includes Utah 
in the Southwest region.  The scenario for this region states that this is the hottest and driest region with limited 
water resources.  Climate change is anticipated to increase the heat in this region, affecting precipitation and 
snowpack and therefore the availability of water for agriculture, energy producers, and other consumers.  The NCA 
scenario states that the decade of 2001-2010 was the warmest in the 110-year instrumental record, with 
temperatures almost 2 degrees F higher than historic averages and fewer cold air outbreaks.  Regional annual 
average temperatures are projected to rise by 2.5 degrees F to 5.5 degrees F by 2041-2070 (so long as there is 
continued growth in global emissions) and 2.5 degrees F to 4.5 degrees F in the same period if global emissions are 
substantially reduced. 

For the sector-based scenarios, the nationwide focus means that some of the identified potential impacts are 
not applicable to the study area (i.e., coastal impacts).  Others are somewhat speculative at this point, as there 
are variations in the scenarios put forward.  However, as stated in the Chapter 5 – Transportation of the NCA, 
“[c]limate change will affect transportation systems directly, through infrastructure damage [such as 
accelerated asphalt deterioration, increased stress on expansion joints on bridges and highways, etc.], and 
indirectly, through changes in trade flows, agriculture, energy use, and settlement patterns.”  There may also 
be changes to snow removal needs and construction schedules.  
 
Due to the location of the project in an urbanized area with minimal chances of flooding, hurricanes, or other major 
weather disruptions and because this is a new configuration of an existing interchange, there would be no 
appreciable climate-change related effects to this project versus the No-action Alternative. As for the resiliency of 
the infrastructure, the roadway structure will be designed to withstand adverse conditions for the anticipated 
lifespan of the roadway.  Asphalt deterioration would occur as anticipated and would be addressed as needed as 
part of ongoing operational and maintenance activities. 

Greenhouse Gases 
Greenhouse gas emissions have accumulated rapidly as the world has industrialized, with concentration of 
atmospheric CO2 increasing form roughly 300 parts per million in 1900 to over 400 parts per million today. Over this 
timeframe, global average temperatures have increased by roughly 1.5 degrees Fahrenheit (1 degree Celsius), and 
the most rapid increases have occurred over the past 50 years.  Scientists have warned that significant and 
potentially dangerous shifts in climate and weather are possible without substantial reductions in greenhouse gas 
emissions. They commonly have cited 2 degrees Celsius (1 degree Celsius beyond warming that has already occurred) 
as the total amount of warming the earth can tolerate without serious and potentially irreversible climate effects. 
For warming to be limited to this level, atmospheric concentrations of CO2 would need to stabilize at a maximum of 
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450 ppm, requiring annual global emissions to be reduced 40-70% below 2010 levels by 2050 (see IPCC, 2014: 
Climate Change 2014: Synthesis Report Summary for Policymakers. Contribution of Working Groups I, II and III to the 
Fifth Assessment Report of the Intergovernmental Panel on Climate Change).  

State and national governments in many developed countries have set GHG emissions reduction targets of 80 
percent below current levels by 2050, recognizing that post-industrial economies are primarily responsible for GHGs 
already in the atmosphere. GHG emissions from vehicles using roadways are a function of distance travelled 
(expressed as vehicle miles travelled, or VMT), vehicle speed, and road grade.  GHG emissions are also generated 
during roadway construction and maintenance activities. An estimate of GHG emissions in the study area is 
contained in Table 5, which shows that GHG emissions are expected to decrease from existing (2017) conditions to 
the design year of 2040 by approximately 38.5%. 
 
Table 5. Comparison of 2017 and 2040 Greenhouse Gas Emission Estimates  

Scenario Daily VMT 
Change in 
Daily VMT 

Percent 
Change in 
Daily VMT 

Fuel Consumption 
(gallons/day) 

GHG 
Emissions 
(lbs/day)* 

Percent 
Change 

2017 Travel Demand 1,326,840 NA NA 58,194.74 1,175,533.75 NA 

2040 Travel Demand: No-action 1,624,040 297,200 22.40% 34,925.59 705,496.92 -40% 

2040 Travel Demand: Preferred 1,663,430 336,590 25.37% 35,772.69 722,608.34 -38.5% 

*GHG Emissions Factor of 20.2 lbs/gallon 
 
For a comparison between the No-action and the Preferred Alternative, this project involves the construction of a 
Collector-Distributor road system which would not result in any meaningful changes to VMT, traffic speeds or to 
the road grade. The collector-distributor system would improve traffic flow in the area, thereby reducing congestion 
on I-15 and allowing for more fluid traffic speeds without stop-and-go conditions being so prevalent. Further, EPA’s 
GHG emissions standards, implemented in concert with national fuel economy standards, would also help minimize 
GHG emissions. The Energy Information Administration (EIA) projects that vehicle energy efficiency (and thus, GHG 
emissions) on a per-mile basis will improve by 28% between 2012 and 2040. Thus, the study area will see a net 
reduction in GHG emissions under any of the alternatives. 
 
Construction and subsequent maintenance of the project will generate GHG emissions. Preparation of the roadway 
corridor (e.g., earth-moving activities) involves a considerable amount of energy consumption and resulting GHG 
emissions; manufacture of the materials used in construction and fuel used by construction equipment also 
contribute GHG emissions. Typically, construction emissions associated with a new roadway account for 
approximately 5% of the total 20-year lifetime emissions from the roadway, although this can vary widely with the 
extent of construction activity and the number of vehicles that use the roadway. 

Conclusion 
The Preferred Alternative would not result in new violations of the NAAQS, increases in the frequency or severity of 
existing violations of the NAAQS, or delays in attaining the NAAQS. With highway improvement projects, the 
localized level of MSAT emissions for the Preferred Alternative in the study area could be higher relative to the No-
action Alternative, but there are also offsets due to increases in speed and reductions in congestion (which are 
associated with lower MSAT emissions). On a regional basis, EPA’s vehicle and fuel regulations, coupled with fleet 
turnover, would over time cause substantial reductions that, in almost all cases, would cause region-wide MSAT 
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levels to be substantially lower than today. There would be no appreciable climate-change related effects to the 
Preferred Alternative versus the No-action Alternative. As for the resiliency of the infrastructure, the roadway will 
be designed to withstand adverse conditions for its anticipated lifespan.  Further, the study area will see a net 
reduction in GHG emissions under any of the alternatives.  

Mitigation 
No mitigation is required 
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