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THE STABLES 

TRAFFIC IMPACT STUDY 

1.0 Introduction 

The Fox Tuttle Transportation Group has prepared this traffic impact study for the development of The 
Stables project. The ±4.79 acre property is located in the City of Aurora south of Exposition Avenue east 
of Havana Street. The property is currently used as a horse stables and is proposed to be replaced with 85 
affordable multifamily residential units. Access to the site is planned to remain at the same location as 
today, onto Exposition Avenue aligned with the Expo Park ballfields parking lot. There is multifamily 
housing to the south, west, and north of the site, and a park, elementary school and open space to the 
east and north. Figure 1 provides a vicinity map for the proposed project.  

The purpose of this study is to assist in identifying potential traffic impacts within the study area as a result 
of this project. The traffic study addresses existing, short-term, and long-term peak hour intersection 
conditions in the study area with and without the project-generated traffic.  The information contained in 
this study is anticipated to be used by the City of Aurora staff in identifying any intersection or roadway 
deficiencies and potential improvements for the build-out condition and long-term future scenarios. This 
study focused on the weekday AM and PM peak hours which represents the periods of highest trip 
generation for the proposed use and adjacent street traffic.  The study is consistent with the requirements 
of the City of Aurora’s Traffic Impact Study Guidelines (2025).   

2.0 Project Description 

The Stables project plans to redevelop the property with 85 affordable multifamily residential units within 
two (2) buildings. The project will include on-site outdoor amenities for the residents to create a 
community. The project proposes to retain one (1) access on Exposition Avenue aligned with the Expo 
Park ballfield parking lot and one (1) secondary access to Exposition Avenue on the west side of the 
property for fire and life safety that will be typically closed with bollards. For the purpose of this traffic 
study, it was assumed the project will be completed by Year 2027. Figure 2 shows the site plan and 
proposed access locations. 
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3.0 Study Considerations 

3.1 Data Collection  

Intersection turning movement volumes were collected in December 2024 at two (2) existing intersections 
on Exposition Avenue at the east site access and Havana Street during the weekday AM and PM peak 
hours, including pedestrians and bicyclists. Average daily traffic (ADT) was also collected on Exposition 
Avenue near the site access. Existing and historical traffic volumes on the study roadways were gathered 
from the Colorado Department of Transportation’s (CDOT) Transportation Data Management System 
(TDMS) and CDOT’s Online Transportation Information System (OTIS).  

The existing traffic volumes are illustrated on Figure 3. The existing intersection geometry and traffic 
control are also shown on this figure. Count data sheets are provided in the Appendix.  

3.2 Evaluation Methodology 

The traffic operations analysis addressed the signalized and unsignalized intersection operations using the 
procedures and methodologies set forth by the Highway Capacity Manual (HCM)1.  Existing peak hour 
factors (PHF) by approach and peak hour were applied to the study intersections for the existing scenarios. 
For long-term future scenarios, the PHF was set to 0.92 in the future unless the existing PHF was greater 
than these values.  Study intersections were evaluated using Synchro software (v12).  

3.3 Level of Service Capacity Analysis  

A Level of Service analysis was conducted to determine the existing and future performance of the study 
area intersections and accesses to determine the most appropriate intersection traffic controls and 
auxiliary lanes for future conditions.  

To measure and describe the operational status of the study intersections, transportation engineers and 
planners commonly use a qualitative scale referred to as “Level of Service” (LOS) that is defined by the 
HCM.  LOS characterizes the operational conditions of an intersection’s traffic flow, ranging from LOS A 
(indicating very good, free flow operations) and LOS F (indicating congested and sometimes oversaturated 
conditions).  This scale represents the perspective of drivers and are an indication of the comfort and 

 

1 Highway Capacity Manual, Highway Research Board Special Report 209, Transportation Research Board, National Research 
Council, 7th Edition (2022).   
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convenience associated with traveling through the intersections. The intersection LOS is represented as a 
delay in seconds per vehicle for the intersection as a whole and for each turning movement.   

Typically, LOS A through C is considered to be acceptable for the overall intersection operations and LOS 
D overall during peak hours is acceptable. Individual movements may be allowed to fall to LOS E at 
signalized intersections. Minor movements at unsignalized intersections, such as left turns onto a major 
arterial, may be allowed to fall below LOS D, specifically where there are low volumes and/or no viable 
alternative per the City of Aurora’s Traffic Impact Study Guidelines. Criteria contained in the HCM was 
applied for these analyses in order to determine peak hour LOS for each scenario. A more detailed 
discussion of LOS methodology is contained in the Appendix for reference.   

4.0 Existing Conditions 

4.1 Roadways 

The study area boundaries are based on the amount of traffic to be generated by the project and potential 
impact to the existing roadway network.  The primary public roadways that serve the project site are 
discussed in the following text and illustrated on Figure 1. 

Exposition Avenue is a two-lane collector roadway that provides connections between local 
streets and arterials in the area between Havana Street and Potomac Street (near I-225). 
Exposition Avenue provides direct access to single-family home neighborhoods, multi-family 
complexes, Expo Park, Highline Community Elementary School, retail businesses, and auto 
dealerships. The posted speed limit is 25 miles per hour (mph) and serves approximately 3,300 
vehicles per day (vpd) near the project access. There are on-street bicycle lanes on Exposition 
Avenue near the project site and sidewalks continuous through the area. 

Havana Street is a six-lane, north-south, arterial roadway that provides access through Aurora 
and is designated as State Highway 30 in this area (CDOT Classification of NR-B). Havana Street 
connects the study area to Hampden Avenue (US-285) to the south and 23rd Avenue to the north, 
with direct access to Colfax Avenue, Lowry Boulevard/6th Avenue, Parker Road, and other major 
arterials. The intersection of Havana Street and Exposition Avenue is a signalized full-movement 
intersection. The posted speed limit is 40 mph in the vicinity of the project. South of Exposition 
Avenue, Havana Street serves approximately 38,000 vpd (Year 2024).  There are continuous 
sidewalks and no bicycle facilities on Havana Street in the study area. 
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4.2 Intersections 

The study area includes two (2) existing intersections that are listed below with the current traffic control 
and were analyzed for existing and future background year traffic operations: 

1. Exposition Avenue & Havana Street [signalized] 

2. Exposition Avenue & Site Access / Park Access [side-street stop-controlled] 

The existing lane configuration at each of the study locations is illustrated on Figure 3.   

4.3 Pedestrian and Bicycle   

The sidewalk network in the project area consists of attached sidewalks on both Exposition Avenue and 
Havana Street. There are discontinuous sidewalks on the south side of Exposition Avenue along some 
older properties to the west of the project site. There is a signalized midblock crosswalk about 630 feet 
east of the project site that promotes safe crossing for people associated with the elementary school and 
Expo Park, as well as local residents. The Westerly Creek Trail runs north-south along the east side of the 
project site, with an underpass to cross Exposition Avenue. This trail follows the irrigation ditch through 
northwest Aurora and connects to several parks, schools, and the Highline Canal (a 71-mile regional trail). 

Exposition Avenue has on-street bicycle lanes in the vicinity of the project site. The bicycle lanes continue 
east and connect to the wider bicycle network at Moline Street. West of the project site, the dedicated 
bicycle lanes end near Ironton Street. 

4.4 Transit 

The City of Aurora is serviced by Regional Transportation District (RTD). The nearest bus route to the 
project site is the 105 bus, with stops on Havana Street just north of Exposition Avenue about 1,200 feet 
walking from the project site for the southbound stop and 1,325 feet walking from the project site for the 
northbound stop. This route links the Southmoor Station and Central Park Station, both of which provide 
connections to numerous other bus routes, light rail, and commuter rail lines that connect throughout the 
region. 

4.5 Year 2024 Existing Intersection Capacity Analysis  

The existing volumes, lane configuration, and traffic control are illustrated on Figure 3. The details of LOS 
for each movement are provided in Table 1 and the 95th percentile queues are provided in Table 2 (refer 
to Appendix). The intersection Level of Service worksheets are attached in the Appendix. Currently, both 
study intersections operate acceptably overall, with the majority of movements operating at LOS D or 
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better in both peak hours. The side-street stop-controlled intersection at the project site and Expo Park 
parking lot operates with LOS B for the southbound stop-controlled movement and LOS A overall in both 
peak hours. The following study intersection currently has movements that operate below LOS D in the 
peak hours: 

 Havana Street & Exposition Avenue: This signalized intersection currently operates overall at LOS 
A in both peak hours; however, the westbound right turn was estimated to operate at LOS E in 
both peak hours. The 95th percentile queues for this movement were calculated to be up to 54 
feet (about two vehicles). In the PM peak hour, the longer signal cycle length leads to delays on 
side streets that result in LOS E for all side street movements. The westbound left turn was the 
only movement estimated to exceed available queue storage by about fifteen (15) feet in the PM 
peak hour. 

Recommendations: No changes are recommended. It is understood that minor movements at 
signalized intersections with long cycle lengths may experience high delay. Signal timing is 
balanced for demand at the intersection and queues are acceptable. The westbound left turn 
queue is not anticipated to block any other movements, however, consider restriping the left-turn 
lane to accommodate the estimated queue. 

5.0 Future Conditions 

5.1 Annual Growth Factor and Future Volume Methodology 

In order to forecast the future peak hour traffic volumes, background traffic growth assumptions were 
estimated using the DRCOG FOCUS Travel Demand Model predictions and estimated traffic from the CDOT 
OTIS system. Based on CDOT data, the annual growth rate on Havana Street near Mississippi Avenue 
(south of Exposition Avenue) was 0.6%. This was compared against the DRCOG FOCUS model predicted 
growth in the area and was found to be consistent with DRCOG predictions as well.  

Using a 0.6% annual background traffic growth rate, the Year 2027 background traffic is summarized on 
Figure 4 and the Year 2050 background traffic is summarized on Figure 5.     

5.2 Year 2027 Background Intersection Capacity Analysis 

The study area intersections were evaluated to determine baseline operations for the Year 2027 
background scenario and to identify any capacity constraints associated with background traffic (refer to 
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Section 5.1 for growth assumptions). The background volumes, lane configuration, and traffic control are 
illustrated on Figure 4.  

The Level of Service criteria discussed previously was applied to the study area intersections to determine 
the impacts with the short-term background volumes. This analysis assumes signal timing throughout the 
network would be adjusted to accommodate changes in traffic volumes. The details of LOS for each 
movement are provided in Table 1 and the 95th percentile queues are provided in Table 2 (refer to 
Appendix).  The intersection Level of Service worksheets are attached in the Appendix.  

In summary, both study intersections were estimated to operate similarly to the existing condition with 
overall LOS A and the majority of movements operating at LOS D or better. The westbound right-turn 
movement at Havana Street and Exposition Avenue (#1) was estimated to continue to operate at LOS E 
in both peak hours. During the PM peak hour, the eastbound and westbound movements will continue to 
operate at LOS E. The westbound left-turn at this intersection will continue to have a queue that exceeds 
the existing storage length by fifteen (15) feet. When restriping Exposition Avenue, consider extending 
the left-turn storage to accommodate the queue. The southbound side-street stop-controlled movement 
at Expo Park is estimated to continue to operate at LOS B in both peak hours. 

5.3 Year 2050 Background Intersection Capacity Analysis 

The study area intersections were evaluated to determine baseline operations for the Year 2050 
background scenario and to identify any capacity constraints associated with background traffic in the 
long-term scenario (refer to Section 5.1 for growth assumptions). The long-term background volumes, 
lane configuration, and traffic control are illustrated on Figure 5. 

The Level of Service criteria discussed previously were applied to the study area intersections to 
determine the impacts with the long-term background volumes. The analysis assumed the signal timing 
at all signalized intersections would be adjusted to accommodate the change in traffic volumes. It should 
be noted that the peak hour factors were adjusted to 0.92 if the existing factor is less than this value since 
it is assumed that the peak periods will become longer with peak hour traffic spread more evenly over the 
hour as traffic increases than is experienced today. 

The details of LOS for each movement are provided in Table 1 and the 95th percentile queues are provided 
in Table 2 (refer to Appendix).  The intersection Level of Service worksheets are attached in the Appendix.  

In summary, both of the study intersections were estimated to operate similarly to the existing 
condition with overall LOS A and the majority of movements operating at LOS D or better. The 
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westbound right-turn movement at Havana Street and Exposition Avenue (#1) was estimated to continue 
to operate at LOS E in both peak hours. Westbound and eastbound movements on Exposition Avenue at 
Havana Street are expected to continue operating at LOS E in the PM peak hour. The westbound left-turn 
at this intersection will continue to have a queue that exceeds the existing storage length by thirty (30) 
feet. When Exposition Avenue is repaved, extend the left-turn storage to accommodate the queue. If the 
left turn storage is not extended, there may be some brief periods during the PM peak times where the 
left turn queue may block other movements. The westbound lane of Exposition Avenue is approximately 
24 feet wide prior to the beginning of the taper that develops the left turn storage. The lane is wide 
enough that vehicles could pass one another if the left turn queue extends beyond available storage. The 
southbound side-street stop-controlled movement at Expo Park is estimated to continue to operate at 
LOS B in both peak hours. 

6.0 Future Conditions with the Development 

The Stables project is planned to replace the existing horse stables with 85 affordable multifamily 
residential units. The project will consist of two (2) buildings with four floors each, with surface parking. 
Vehicle access to the property will be provided to Exposition Avenue aligned with the Expo Park ballfield 
parking lot. The vehicle access will continue to provide full movement and be side-street stop-controlled. 
Pedestrian connections will be provided to Exposition Avenue, and will connect to the internal open space 
amenities provided on site. An attached sidewalk will be constructed along the project frontage on 
Exposition Avenue to link to nearby sidewalks and trails. 

6.1 Trip Generation 

A trip generation estimate was performed to determine the traffic characteristics of the proposed 
development. The trip rates contained in the Institute of Transportation Engineers (ITE) Trip Generation 
Handbook and Manual2 were applied to estimate the traffic. This traffic study applied the trip rates for 
“Multifamily Residential (Mid-Rise)” [ITE #221]. For the purpose of this analysis, it was assumed that the 
project will be completed by Year 2027. 

 

2 Trip Generation Handbook and Manual, 11th Edition, Institute of Transportation Engineers, 2021. 
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Table 3 provides the detailed trip generation estimates for The Stables project. The proposed project is 
expected to experience mostly new trips, also known as ‘primary trips’, as well as non-auto trips which 
are discussed below: 

Primary Trips. These trips are made specifically to visit the site and are considered “new” trips. 
Primary trips would not have been made if the proposed project did not exist. Therefore, this is 
the only trip type that increases the total number of trips made on a regional basis. 

Non-Auto Trips. These trips are those that are completed by carpool, walking, biking, or transit. 
The non-auto trips were assumed to be 0% to be conservative although there are non-auto 
services near the site. 

Table 3: Trip Generation Summary   

 

Total trip generation from The Stables project is estimated to be approximately 386 daily trips with 31 
trips in the AM peak hour and 33 trips in the PM peak hour. 

6.2 Trip Distribution and Assignment 

The estimated trip volumes were distributed onto the study area street network based on existing traffic 
characteristics, land uses, and traffic patterns in the area, as well as regional growth and future roadway 
infrastructure. The existing volumes were utilized to determine where vehicles are coming from and going 
to within the study area, plus the route to get to major highways and anticipated destinations.  

The following distributions were assumed for this project and are shown on Figure 6: 

 North via Havana Street: 50% 

 South via Havana Street: 30% 

 East via Exposition Avenue: 20% 

Using the distribution assumptions, the projected site traffic was assigned to the study area roadway 
network for the weekday AM and PM peak hour periods. 

Land Use Size Unit Rate Total In Out Rate Total In Out Rate Total In Out
ITE 221: Multifamily 
Residential (Mid-Rise)

85
Dwelling 

Units
4.54 386 193 193 0.37 31 7 24 0.39 33 20 13

Source :  ITE Trip Generation 11th Edition,  2021. 

Average Daily 
Trips

AM Peak Hour
 Trips

PM Peak Hour 
Trips
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6.3 Year 2027 Background + Project Intersection Capacity Analysis  

This section discusses impacts associated with the addition of The Stables development trips in the short-
term scenario. The site-generated volumes were added to the Year 2027 background volumes and are 
illustrated on Figure 7.   

The project trips will have little to no impact on the performance of the study intersections compared 
to the background conditions since nearly all of the movement levels of service remain the same letter 
grade. The details of LOS for each movement are provided in Table 1. The 95th percentile queues are 
provided in Table 2 (refer to Appendix).  The intersection Level of Service worksheets are attached in the 
Appendix.  

The project access approach to Exposition Avenue is anticipated to operate at LOS B in both AM and PM 
peak hours.  

6.4 Year 2050 Background + Project Intersection Capacity Analysis  

This section discusses impacts associated with the addition of The Stables development trips in the long-
term scenario. The site-generated volumes were added to the Year 2050 background volumes and are 
illustrated on Figure 8.  

The project trips will have little to no impact on the performance of the study intersections compared 
to the background conditions since nearly all of the movement levels of service remain the same letter 
grade. The westbound right turn at Exposition Avenue and Havana Street is estimated to increase in delay 
by about sixteen (16) seconds in the AM peak hour, which will reduce LOS for that movement from LOS E 
to LOS F. Additional mitigation measures are not recommended as there is already a dedicated right turn 
lane at the signal, and the 95th percentile queue in the AM peak hour is estimated to be contained within 
the available storage. The details of LOS for each movement are provided in Table 1 and the 95th percentile 
queues are provided in Table 2 (refer to Appendix).  The intersection Level of Service worksheets are 
attached in the Appendix.  

The project access approach to Exposition Avenue is anticipated to operate at LOS B in both AM and PM 
peak hours.  
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7.0 Queuing Analysis 

A queuing analysis was performed to determine if the 95th percentile queues would be accommodated by 
the existing storage length, to determine the storage lengths for future auxiliary lanes, and if any of the 
queues would impact an upstream intersection/access. Table 2 provides the existing and proposed 
storage lengths, as well as the 95th percentile queues for each existing and future scenario as calculated 
by Synchro (assuming each vehicle utilizes 25 feet of space). It should be noted that the 95th percentile 
queue length is a theoretical queue that is 1.65 standard deviations above the average queue length.  In 
theory, the 95th percentile queue would be exceeded 5% of the time based on the average queue length, 
but it is also possible that a queue this long may not occur.  

As shown in Table 2, the majority of queues are shorter than the provided storage length in all scenarios. 
The only queue that is anticipated to exceed available storage length is the westbound left turn lane at 
Havana Street and Exposition Avenue as previously discussed. The PM peak 95th percentile queue is 
calculated to exceed available storage, with a longer queue anticipated in the future as background traffic 
increases. The project-added trips increase the 95th percentile queue by only 4 feet in both Year 2027 and 
Year 2050. The westbound lane on Exposition Avenue approaching Havana Street is about 24 feet wide, 
so there is adequate space for vehicles to pass the left turn queue if it extends beyond the available 
storage. It is recommended that an extension of the westbound left turn storage be considered when 
Exposition Avenue is repaved.   

8.0 Conclusions 

The Stables project plans to construct 85 affordable multifamily residential units on the site of existing 
horse stables. The project proposes to improve the one (1) existing access on Exposition Avenue and 
provide a secondary fire and life safety access that will be closed to vehicles with bollards when not in 
use. For the purpose of this traffic study, it was assumed that the project will be completed by Year 2027.   

The Stables project is estimated to generate approximately 386 daily trips with about 31 trips occurring 
in the AM peak hour and 33 trips occurring in the PM peak hour at full build-out. It was determined that 
the proposed roadway system can adequately accommodate the projected traffic volumes for long-
term buildout conditions.  The recommendations listed on the following page should be considered. 
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Existing/Background Conditions (Non-Project Related): 

 Havana Street & Exposition Avenue – Adjust signal timing as appropriate for increases in volume. 
Balance the green time to serve all movements and pedestrian crossings. Consider extending the 
westbound left turn storage length to 150 feet when Exposition Avenue is repaved. 

Project Conditions: 

 Exposition Avenue at the Expo Park ballfield parking lot & Project Access – Construct one 
inbound lane and one outbound lane. Continue to align the access with the ballfield parking lot 
and maintain full-movement with side-street stop-control. 

Note that the traffic study provides technical information and evaluates the need for transportation 
mitigation as traffic grows, but it does not address infrastructure commitments or obligations of The 
Stables development. 
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FT# 24106 3/21/2025

2024 Existing

Intersection and 

Lane Groups Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

SIGNAL CONTROL

Havana Street & Exposition Ave 9 A 9 A 8 A 9 A 9 A 9 A 9 A 10 A 10 A 10 A
   Eastbound Left+Through+Right 45 D 59 E 46 D 59 E 45 D 58 E 45 D 58 E 45 D 57 E

   Westbound Left 46 D 61 E 47 D 61 E 47 D 60 E 46 D 60 E 46 D 60 E

   Westbound Through 44 D 58 E 45 D 58 E 45 D 57 E 45 D 56 E 44 D 56 E

   Westbound Right 72 E 66 E 64 E 66 E 70 E 65 E 71 E 66 E 87 F 69 E

   Northbound Left 0 A 5 A 0 A 5 A 0 A 5 A 0 A 6 A 0 A 7 A

   Northbound Through+Right 7 A 7 A 6 A 7 A 6 A 7 A 7 A 8 A 7 A 8 A

   Southbound Left 4 A 4 A 3 A 4 A 3 A 4 A 4 A 6 A 4 A 6 A

   Southbound Through+Right 3 A 4 A 3 A 4 A 3 A 4 A 3 A 5 A 3 A 5 A

STOP SIGN CONTROL

Driveway & Exposition Ave 0 A 1 A 0 A 0 A 1 A 1 A 0 A 0 A 1 A 1 A
   Eastbound Left+Through+Right 8 A 8 A 8 A 8 A 8 A 8 A 8 A 8 A 8 A 8 A

   Westbound Left+Through+Right 0 A 0 A 0 A 0 A 7 A 8 A 0 A 0 A 8 A 8 A

   Northbound Left+Through+Right 0 A 0 A 0 A 0 A 10 B 11 B 0 A 0 A 11 B 11 B

   Southbound Left+Through+Right 11 B 11 B 10 B 10 B 10 B 10 B 10 B 11 B 11 B 11 B

Note:  Delay represented in average seconds per vehicle.

Table 1 -  Level of Service Summary

PM Peak AM Peak PM Peak AM Peak AM Peak PM Peak 

2050 Background + Project2050 Background2027 Background

AM Peak PM Peak 

2027 Background + Project

AM Peak PM Peak 

24106_LOSv2



FT# 24106 3/21/2025

2024 Existing

Intersection and 

Lane Groups Avg. 95th
Avg. 95th

Avg. 95th
Avg. 95th

Avg. 95th
Avg. 95th

Avg. 95th
Avg. 95th

Avg. 95th
Avg. 95th

SIGNAL CONTROL

Havana Street & Exposition Ave

   Eastbound Left+Through+Right - 22' 52' 37' 69' 21' 52' 33' 69' 21' 52' 33' 69' 24' 58' 38' 76' 24' 58' 38' 76'

   Westbound Left 110' 48' 83' 72' 125' 41' 92' 73' 125' 46' 109' 76' 129' 47' 110' 84' 140' 52' 124' 88' 144'

   Westbound Through 110' 9' 25' 14' 37' 8' 26' 14' 37' 8' 26' 14' 37' 9' 29' 17' 42' 9' 29' 17' 42'

   Westbound Right 110' 0' 34' 0' 54' 0' 49' 0' 54' 0' 51' 0' 56' 0' 52' 5' 62' 0' 55' 10' 69'

   Northbound Left 920' 0' 0' 1' 6' 0' 0' 1' 6' 0' 0' 1' 6' 0' 0' 2' 8' 0' 0' 2' 8'

   Northbound Through+Right - 127' 128' 195' 234' 107' 129' 176' 244' 108' 130' 180' 251' 130' 154' 222' 309' 130' 155' 226' 326'

   Southbound Left 600' 6' 11' 9' 22' 5' 11' 9' 23' 6' 12' 11' 26' 6' 13' 11' 27' 7' 13' 13' 33'

   Southbound Through+Right - 54' 61' 118' 175' 50' 61' 126' 187' 50' 61' 129' 191' 60' 72' 162' 239' 60' 72' 165' 243'

STOP SIGN CONTROL

Driveway & Exposition Ave

   Eastbound Left+Through+Right - - 0' - 0' - 0' - 0' - 0' - 0' - 0' - 0' - 0' - 0'

   Westbound Left+Through+Right - - 0' - 0' - 0' - 0' - 0' - 0' - 0' - 0' - 0' - 0'

   Northbound Left+Through+Right - - 0' - 0' - 0' - 0' - 3' - 3' - 0' - 0' - 3' - 3'

   Southbound Left+Through+Right - - 0' - 3' - 0' - 0' - 0' - 0' - 0' - 3' - 0' - 3'

Note:  Queues in blue  exceed available storage length.

Table 2 -  Queue Length Summary

AM Peak PM Peak

Storage 
Length or 

Dist. to Adj. 
Int

AM Peak 

2050 Background

AM Peak PM Peak PM Peak

2050 Background + Project2027 Background + Project

AM Peak PM Peak

2027 Background

AM Peak PM Peak

24106_LOSv2
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Level of Service Definitions 
 



 

 
 

 

 
LEVEL OF SERVICE DEFINITIONS 

 
 
In rating roadway and intersection operating conditions with existing or future traffic 
volumes, “Levels of Service” (LOS) A through F are used, with LOS A indicating very good 
operation and LOS F indicating poor operation.  Levels of service at signalized and 
unsignalized intersections are closely associated with vehicle delays experienced in 
seconds per vehicle.  More complete level of service definitions and delay data for signal 
and stop sign controlled intersections are contained in the following table for reference. 
 

 
Level 

 of Service 
 Rating 

 
Delay in seconds per vehicle (a)  

Definition  
Signalized 

 
Unsignalized 

 
A 

 
0.0 to 10.0 

 
0.0 to 10.0 

 
Low vehicular traffic volumes; primarily free flow operations.  Density is 
low and vehicles can freely maneuver within the traffic stream.  Drivers 
are able to maintain their desired speeds with little or no delay. 

 
B 

 
10.1 to 20.0 

 
10.1 to 15.0 

 
Stable vehicular traffic volume flow with potential for some restriction 
of operating speeds due to traffic conditions.  Vehicle maneuvering is 
only slightly restricted.  The stopped delays are not bothersome and 
drivers are not subject to appreciable tension. 

 
C 

 
20.1 to 35.0 

 
15.1 to 25.0 

 
Stable traffic operations, however the ability for vehicles to maneuver is 
more restricted by the increase in traffic volumes.  Relatively satisfactory 
operating speeds prevail, but adverse signal coordination or longer 
vehicle queues cause delays along the corridor. 

 
D 

 
35.1 to 55.0 

 
25.1 to 35.0 

 
Approaching unstable vehicular traffic flow where small increases in 
volume could cause substantial delays.  Most drivers are restricted in 
ability to maneuver and selection of travel speeds due to congestion.  
Driver comfort and convenience are low, but tolerable. 

 
E 

 
55.1 to 80.0 

 
35.1 to 50.0 

 
Traffic operations characterized by significant approach delays and 
average travel speeds of one-half to one-third the free flow speed.  
Vehicular flow is unstable and there is potential for stoppages of brief 
duration.  High signal density, extensive vehicle queuing, or corridor 
signal progression/timing are the typical causes of vehicle delays at 
signalized corridors. 

 
F 

 
> 80.0 

 
> 50.0 

 
Forced vehicular traffic flow and operations with high approach delays 
at critical intersections.  Vehicle speeds are reduced substantially, and 
stoppages may occur for short or long periods of time because of 
downstream congestion. 

 

(a)  Delay ranges based on Highway Capacity Manual (6th Edition, 2016) criteria. 
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Location: Exposition Ave W/O Site Access

Date Range: 12/10/2024 - 12/16/2024

Site Code: 01

EB WB Total EB WB Total EB WB Total EB WB Total EB WB Total EB WB Total EB WB Total EB WB Total

12:00 AM 10 7 17 - - - - - - - - - - - - - - - - - - 10 7 17

1:00 AM 6 9 15 - - - - - - - - - - - - - - - - - - 6 9 15

2:00 AM 12 5 17 - - - - - - - - - - - - - - - - - - 12 5 17

3:00 AM 5 8 13 - - - - - - - - - - - - - - - - - - 5 8 13

4:00 AM 8 10 18 - - - - - - - - - - - - - - - - - - 8 10 18

5:00 AM 25 15 40 - - - - - - - - - - - - - - - - - - 25 15 40

6:00 AM 35 49 84 - - - - - - - - - - - - - - - - - - 35 49 84

7:00 AM 62 112 174 - - - - - - - - - - - - - - - - - - 62 112 174

8:00 AM 102 165 267 - - - - - - - - - - - - - - - - - - 102 165 267

9:00 AM 87 140 227 - - - - - - - - - - - - - - - - - - 87 140 227

10:00 AM 70 98 168 - - - - - - - - - - - - - - - - - - 70 98 168

11:00 AM 76 102 178 - - - - - - - - - - - - - - - - - - 76 102 178

12:00 PM 99 96 195 - - - - - - - - - - - - - - - - - - 99 96 195

1:00 PM 106 103 209 - - - - - - - - - - - - - - - - - - 106 103 209

2:00 PM 136 156 292 - - - - - - - - - - - - - - - - - - 136 156 292

3:00 PM 111 148 259 - - - - - - - - - - - - - - - - - - 111 148 259

4:00 PM 169 135 304 - - - - - - - - - - - - - - - - - - 169 135 304

5:00 PM 123 108 231 - - - - - - - - - - - - - - - - - - 123 108 231

6:00 PM 103 70 173 - - - - - - - - - - - - - - - - - - 103 70 173

7:00 PM 77 63 140 - - - - - - - - - - - - - - - - - - 77 63 140

8:00 PM 57 43 100 - - - - - - - - - - - - - - - - - - 57 43 100

9:00 PM 47 48 95 - - - - - - - - - - - - - - - - - - 47 48 95

10:00 PM 37 21 58 - - - - - - - - - - - - - - - - - - 37 21 58

11:00 PM 13 19 32 - - - - - - - - - - - - - - - - - - 13 19 32

Total 1,576 1,730 3,306 - - - - - - - - - - - - - - - - - - 1,576 1,730 3,306

Percent 48% 52% - - - - - - - - - - - - 48% 52%

AM Peak 08:00 08:00 08:00 - - - - - - - - - - - - - - - - - - 08:00 08:00 08:00

Vol. 102 165 267 - - - - - - - - - - - - - - - - - - 102 165 267

PM Peak 16:00 14:00 16:00 - - - - - - - - - - - - - - - - - - 16:00 14:00 16:00

Vol. 169 156 304 - - - - - - - - - - - - - - - - - - 169 156 304

1. Mid-week average includes data between Tuesday and Thursday.

12/10/2024 12/11/2024 12/12/2024 12/13/2024 12/14/2024 12/15/2024Time

Tuesday Wednesday Thursday Friday Saturday Sunday Monday
Mid-Week Average

12/16/2024

1
TJ Wethington: 720-646-1008

tj.wethington@idaxdata.com



www.idaxdata.com

Date:

Peak Hour Count Period:

Peak Hour:

HV% PHF

EB 1% 0.74

WB 6% 0.66

NB -- --

SB 33% 0.75

TOTAL 4% 0.69

Peak Hour Count Summaries

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

8:00 AM 0 0 17 0 0 0 23 0 0 0 0 0 0 0 0 0 40 0

8:15 AM 0 1 20 0 0 0 41 0 0 0 0 0 0 0 0 1 63 0

8:30 AM 0 0 29 0 0 0 42 0 0 0 0 0 0 1 0 0 72 0

8:45 AM 0 2 32 0 0 0 62 2 0 0 0 0 0 1 0 0 99 274

0 3 98 0 0 0 168 2 0 0 0 0 0 2 0 1 274

0 0 1 0 0 0 8 2 0 0 0 0 0 1 0 0 12

- 0% 1% - - - 5% 100% - - - - - 50% - 0% 4%

EB WB NB SB EB WB NB SB E W N S

8:00 AM 0 1 0 0 0 0 0 0 2 0 9 0

8:15 AM 0 2 0 0 0 0 0 0 2 0 2 0

8:30 AM 1 1 0 0 0 0 0 0 0 0 4 0

8:45 AM 0 6 0 1 0 0 0 0 3 0 4 2

Peak Hour 1 10 0 1 0 0 0 0 7 0 19 212 0 28

9

2 0 4

7 0

1 0 11

2 0 4

Bicycles Pedestrians (Crossing Leg)

Total Total Total

Interval 

Start

Heavy Vehicle Totals

Note: For complete count summary (all intervals), see following pages.

         ** Heavy Vehicle Classifications include FHWA Classes 4-13.

         ** Count Summaries include heavy vehicles, but exclude bicycles in overall count.

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Peak Hour 

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access
15-min 

Total

8:00 AM to 9:00 AM

12/10/2024

7:00 AM to 9:00 AM

0

0

0

0 0 0
000

0

0

0

19

2

0 7

N

Park Access

Exposition Ave

Exposition Ave

S
it
e

 A
c
c
e

s
s

Exposition Ave

P
a

rk
 A

c
c
e

s
s

274TEV:

0.6919PHF:

1 0 2

3 5
0

2

168

0

170

100
0

000

00
0

0

98

3

101

169
0

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Count Summaries - All Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

7:00 AM 0 0 9 0 0 0 18 0 0 0 0 0 0 0 0 0 27 0

7:15 AM 0 0 11 0 0 0 23 0 0 0 0 0 0 0 0 0 34 0

7:30 AM 1 0 26 0 0 0 33 0 0 0 0 1 0 0 0 1 62 0

7:45 AM 0 0 14 0 0 0 35 0 0 0 0 0 0 0 0 0 49 172

8:00 AM 0 0 17 0 0 0 23 0 0 0 0 0 0 0 0 0 40 185

8:15 AM 0 1 20 0 0 0 41 0 0 0 0 0 0 0 0 1 63 214

8:30 AM 0 0 29 0 0 0 42 0 0 0 0 0 0 1 0 0 72 224

8:45 AM 0 2 32 0 0 0 62 2 0 0 0 0 0 1 0 0 99 274

Count Total 1 3 158 0 0 0 277 2 0 0 0 1 0 2 0 2 446

0 3 98 0 0 0 168 2 0 0 0 0 0 2 0 1 274

0 0 1 0 0 0 8 2 0 0 0 0 0 1 0 0 12

- 0% 1% - - - 5% 100% - - - - - 50% - 0% 4%

EB WB NB SB EB WB NB SB E W N S

7:00 AM 0 1 0 0 0 0 0 0 0 0 1 0

7:15 AM 0 0 0 0 0 0 0 0 0 0 3 0

7:30 AM 0 0 1 0 0 0 0 0 0 0 3 0

7:45 AM 0 0 0 0 0 0 0 0 0 0 6 0

8:00 AM 0 1 0 0 0 0 0 0 2 0 9 0

8:15 AM 0 2 0 0 0 0 0 0 2 0 2 0

8:30 AM 1 1 0 0 0 0 0 0 0 0 4 0

8:45 AM 0 6 0 1 0 0 0 0 3 0 4 2

Count Total 1 11 1 1 0 0 0 0 7 0 32 2

Peak Hour 1 10 0 1 0 0 0 0 7 0 19 2

14 0 41

12 0 28

2 0 4

7 0 9

1 0 11

2 0 4

1 0 3

0 0 6

1 0 1

0 0 3

Interval 

Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Total Total Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Count Summaries - Heavy Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

7:00 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0

7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:30 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0

7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

8:00 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 2

8:15 AM 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 4

8:30 AM 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2 5

8:45 AM 0 0 0 0 0 0 4 2 0 0 0 0 0 1 0 0 7 12

Count Total 0 0 1 0 0 0 9 2 0 0 0 1 0 1 0 0 14

Pk Hr Heavy 0 0 1 0 0 0 8 2 0 0 0 0 0 1 0 0 12

Count Summaries - Bikes

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pk Hr Bike 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15-min 

Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com



www.idaxdata.com

Date:

Peak Hour Count Period:

Peak Hour:

HV% PHF

EB 2% 0.86

WB 1% 0.82

NB -- --

SB 0% 0.50

TOTAL 1% 0.91

Peak Hour Count Summaries

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:45 PM 0 0 35 0 0 0 41 0 0 0 0 0 0 0 0 0 76 0

4:00 PM 0 1 40 0 0 0 29 1 0 0 0 0 0 1 0 3 75 0

4:15 PM 0 1 43 0 0 0 30 1 0 0 0 0 0 1 0 0 76 0

4:30 PM 0 2 47 0 0 0 32 0 0 0 0 0 0 4 0 1 86 313

0 4 165 0 0 0 132 2 0 0 0 0 0 6 0 4 313

0 1 2 0 0 0 1 0 0 0 0 0 0 0 0 0 4

- 25% 1% - - - 1% 0% - - - - - 0% - 0% 1%

EB WB NB SB EB WB NB SB E W N S

3:45 PM 0 1 0 0 0 0 0 0 0 0 1 0

4:00 PM 1 0 0 0 0 0 0 0 0 0 1 0

4:15 PM 1 0 0 0 1 0 0 0 0 0 1 0

4:30 PM 1 0 0 0 0 0 0 0 0 0 1 0

Peak Hour 3 1 0 0 1 0 0 0 0 0 4 04 1 4

1

1 1 1

1 0

1 0 1

1 0 1

Bicycles Pedestrians (Crossing Leg)

Total Total Total

Interval 

Start

Heavy Vehicle Totals

Note: For complete count summary (all intervals), see following pages.

         ** Heavy Vehicle Classifications include FHWA Classes 4-13.

         ** Count Summaries include heavy vehicles, but exclude bicycles in overall count.

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Peak Hour 

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access
15-min 

Total

3:45 PM to 4:45 PM

12/10/2024

3:00 PM to 6:00 PM

0

1

0

0 0 0
000

0

0

0

4
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0 0

N

Park Access
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Exposition Ave
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e
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s
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P
a
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c
c
e

s
s

313TEV:

0.9099PHF:

4 0 6

1
0 6

0

2

132

0

134

171
0

000

00
0

0

165

4

169

136
0

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Count Summaries - All Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:00 PM 0 2 24 0 0 0 40 0 0 0 0 0 0 0 0 1 67 0

3:15 PM 0 2 21 0 0 0 28 1 0 0 0 0 0 1 0 2 55 0

3:30 PM 0 2 24 0 0 0 36 1 0 0 0 0 0 0 0 2 65 0

3:45 PM 0 0 35 0 0 0 41 0 0 0 0 0 0 0 0 0 76 263

4:00 PM 0 1 40 0 0 0 29 1 0 0 0 0 0 1 0 3 75 271

4:15 PM 0 1 43 0 0 0 30 1 0 0 0 0 0 1 0 0 76 292

4:30 PM 0 2 47 0 0 0 32 0 0 0 0 0 0 4 0 1 86 313

4:45 PM 0 1 31 0 0 0 40 0 0 0 0 1 0 0 0 1 74 311

5:00 PM 0 0 37 0 0 0 31 1 0 0 0 0 0 0 0 0 69 305

5:15 PM 0 0 32 0 0 0 23 0 0 0 0 0 0 0 0 1 56 285

5:30 PM 0 0 27 0 0 1 23 0 0 0 0 0 0 0 0 0 51 250

5:45 PM 0 1 27 0 0 0 28 1 0 0 0 0 0 0 0 1 58 234

Count Total 0 12 388 0 0 1 381 6 0 0 0 1 0 7 0 12 808

0 4 165 0 0 0 132 2 0 0 0 0 0 6 0 4 313

0 1 2 0 0 0 1 0 0 0 0 0 0 0 0 0 4

- 25% 1% - - - 1% 0% - - - - - 0% - 0% 1%

EB WB NB SB EB WB NB SB E W N S

3:00 PM 1 2 0 0 0 0 0 0 0 0 2 0

3:15 PM 1 1 0 0 0 0 0 0 0 0 4 1

3:30 PM 1 1 0 0 0 0 0 0 0 0 0 0

3:45 PM 0 1 0 0 0 0 0 0 0 0 1 0

4:00 PM 1 0 0 0 0 0 0 0 0 0 1 0

4:15 PM 1 0 0 0 1 0 0 0 0 0 1 0

4:30 PM 1 0 0 0 0 0 0 0 0 0 1 0

4:45 PM 0 0 1 0 0 0 0 0 0 0 1 0

5:00 PM 1 0 0 0 0 0 0 0 0 0 0 0

5:15 PM 0 1 0 0 0 0 0 0 0 0 0 0

5:30 PM 0 1 0 0 0 0 0 0 0 0 1 0

5:45 PM 0 1 0 0 0 0 0 0 0 0 0 0

Count Total 7 8 1 0 1 0 0 0 0 0 12 1

Peak Hour 3 1 0 0 1 0 0 0 0 0 4 0

16 1 13

4 1 4

1 0 1

1 0 0

1 0 0

1 0 0

1 0 1

1 0 1

1 0 1

1 1 1

2 0 0

1 0 1

3 0 2

2 0 5

Interval 

Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Total Total Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Count Summaries - Heavy Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:00 PM 0 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 3 0

3:15 PM 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0

3:30 PM 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0

3:45 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 8

4:00 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6

4:15 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5

4:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4

4:45 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 4

5:00 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4

5:15 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 4

5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 4

5:45 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 4

Count Total 0 1 6 0 0 1 7 0 0 0 0 1 0 0 0 0 16

Pk Hr Heavy 0 1 2 0 0 0 1 0 0 0 0 0 0 0 0 0 4

Count Summaries - Bikes

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:15 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Count Total 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Pk Hr Bike 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

15-min 

Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access

Interval 

Start

Exposition Ave Exposition Ave Site Access Park Access
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Date:

Peak Hour Count Period:

Peak Hour:

HV% PHF

EB 3% 0.86

WB 1% 0.77

NB 2% 0.80

SB 3% 0.85

TOTAL 2% 0.96

Peak Hour Count Summaries

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

7:30 AM 0 4 3 0 0 13 0 18 0 0 351 12 0 9 195 0 605 0

7:45 AM 0 5 1 2 0 14 3 30 0 0 303 5 1 13 223 0 600 0

8:00 AM 0 4 3 0 0 10 4 9 0 0 253 4 0 14 280 0 581 0

8:15 AM 0 6 3 0 0 19 4 26 0 0 215 12 0 15 246 1 547 2,333

0 19 10 2 0 56 11 83 0 0 1,122 33 1 51 944 1 2,333

0 1 0 0 0 1 0 1 0 0 18 0 0 0 25 0 46

- 5% 0% 0% - 2% 0% 1% - - 2% 0% 0% 0% 3% 0% 2%

EB WB NB SB EB WB NB SB E W N S

7:30 AM 0 0 3 7 0 0 0 0 0 0 0 0

7:45 AM 0 0 5 6 0 0 0 0 0 0 0 0

8:00 AM 1 0 6 5 0 0 0 0 0 0 1 0

8:15 AM 0 2 4 7 0 0 0 0 1 0 0 0

Peak Hour 1 2 18 25 0 0 0 0 1 0 1 046 0 2

1

12 0 1

13 0

10 0 0

11 0 0

Bicycles Pedestrians (Crossing Leg)

Total Total Total

Interval 

Start

Heavy Vehicle Totals

Note: For complete count summary (all intervals), see following pages.

         ** Heavy Vehicle Classifications include FHWA Classes 4-13.

         ** Count Summaries include heavy vehicles, but exclude bicycles in overall count.

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Peak Hour 

Interval 

Start

Exposition Ave Exposition Ave Havana St Havana St
15-min 

Total

7:30 AM to 8:30 AM

12/10/2024

7:00 AM to 9:00 AM
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TJ Wethington
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Count Summaries - All Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

7:00 AM 0 4 2 0 0 10 2 11 0 0 197 2 0 5 142 0 375 0

7:15 AM 0 5 2 0 0 12 2 24 0 0 313 6 0 7 172 0 543 0

7:30 AM 0 4 3 0 0 13 0 18 0 0 351 12 0 9 195 0 605 0

7:45 AM 0 5 1 2 0 14 3 30 0 0 303 5 1 13 223 0 600 2,123

8:00 AM 0 4 3 0 0 10 4 9 0 0 253 4 0 14 280 0 581 2,329

8:15 AM 0 6 3 0 0 19 4 26 0 0 215 12 0 15 246 1 547 2,333

8:30 AM 0 1 1 0 0 11 4 33 0 2 258 6 0 16 216 0 548 2,276

8:45 AM 0 5 0 0 0 23 6 26 0 2 244 12 0 14 229 1 562 2,238

Count Total 0 34 15 2 0 112 25 177 0 4 2,134 59 1 93 1,703 2 4,361

0 19 10 2 0 56 11 83 0 0 1,122 33 1 51 944 1 2,333

0 1 0 0 0 1 0 1 0 0 18 0 0 0 25 0 46

- 5% 0% 0% - 2% 0% 1% - - 2% 0% 0% 0% 3% 0% 2%

EB WB NB SB EB WB NB SB E W N S

7:00 AM 0 0 3 2 0 0 0 0 0 0 2 0

7:15 AM 0 1 2 1 0 0 0 0 0 0 1 0

7:30 AM 0 0 3 7 0 0 0 0 0 0 0 0

7:45 AM 0 0 5 6 0 0 0 0 0 0 0 0

8:00 AM 1 0 6 5 0 0 0 0 0 0 1 0

8:15 AM 0 2 4 7 0 0 0 0 1 0 0 0

8:30 AM 0 0 6 5 0 0 0 0 2 0 2 0

8:45 AM 0 3 7 7 0 0 0 0 0 0 2 1

Count Total 1 6 36 40 0 0 0 0 3 0 8 1

Peak Hour 1 2 18 25 0 0 0 0 1 0 1 0

83 0 12

46 0 2

11 0 4

17 0 3

12 0 1

13 0 1

10 0 0

11 0 0

5 0 2

4 0 1

Interval 

Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Total Total Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Havana St Havana St
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Count Summaries - Heavy Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

7:00 AM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0 5 0

7:15 AM 0 0 0 0 0 0 0 1 0 0 2 0 0 0 1 0 4 0

7:30 AM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 7 0 10 0

7:45 AM 0 0 0 0 0 0 0 0 0 0 5 0 0 0 6 0 11 30

8:00 AM 0 1 0 0 0 0 0 0 0 0 6 0 0 0 5 0 12 37

8:15 AM 0 0 0 0 0 1 0 1 0 0 4 0 0 0 7 0 13 46

8:30 AM 0 0 0 0 0 0 0 0 0 0 6 0 0 0 5 0 11 47

8:45 AM 0 0 0 0 0 0 1 2 0 0 7 0 0 0 7 0 17 53

Count Total 0 1 0 0 0 1 1 4 0 0 36 0 0 0 40 0 83

Pk Hr Heavy 0 1 0 0 0 1 0 1 0 0 18 0 0 0 25 0 46

Count Summaries - Bikes

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pk Hr Bike 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15-min 

Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Havana St Havana St

Interval 

Start

Exposition Ave Exposition Ave Havana St Havana St
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Date:

Peak Hour Count Period:

Peak Hour:

HV% PHF

EB 0% 0.84

WB 1% 0.92

NB 1% 0.83

SB 2% 0.96

TOTAL 1% 0.93

Peak Hour Count Summaries

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:15 PM 0 7 2 0 0 18 3 28 0 1 348 15 0 10 398 3 833 0

3:30 PM 0 8 2 0 0 16 4 19 0 2 432 12 0 17 399 7 918 0

3:45 PM 0 6 5 0 0 22 6 21 0 2 289 15 0 25 417 4 812 0

4:00 PM 0 3 4 0 0 21 3 27 0 0 351 19 0 20 414 0 862 3,425

0 24 13 0 0 77 16 95 0 5 1,420 61 0 72 1,628 14 3,425

0 0 0 0 0 0 0 2 0 0 17 0 0 2 24 0 45

- 0% 0% - - 0% 0% 2% - 0% 1% 0% - 3% 1% 0% 1%

EB WB NB SB EB WB NB SB E W N S

3:15 PM 0 1 1 7 0 0 0 0 3 0 1 0

3:30 PM 0 0 5 6 0 0 0 0 7 0 0 0

3:45 PM 0 1 6 7 0 0 0 0 0 0 2 0

4:00 PM 0 0 5 6 0 0 0 0 5 0 2 0

Peak Hour 0 2 17 26 0 0 0 0 15 0 5 045 0 20

7

14 0 2

11 0

9 0 4

11 0 7

Bicycles Pedestrians (Crossing Leg)

Total Total Total

Interval 

Start

Heavy Vehicle Totals

Note: For complete count summary (all intervals), see following pages.

         ** Heavy Vehicle Classifications include FHWA Classes 4-13.

         ** Count Summaries include heavy vehicles, but exclude bicycles in overall count.

Rolling 
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Total
Eastbound Westbound Northbound Southbound

Peak Hour 
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Exposition Ave Exposition Ave Havana St Havana St
15-min 

Total

3:15 PM to 4:15 PM

12/10/2024
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0

0

0

0 0 0
000

0

0

0

5

0

0 1
5

N

Havana St

Exposition Ave

Exposition Ave

H
a

v
a

n
a

 S
tExposition Ave

H
a

v
a

n
a

 S
t

3,425TEV:

0.9327PHF:

1
4

1
,6

2
8

7
2

1
,7

1
4

1
,5

3
9

0

95

16

77

188

146
0

6
1

1
,4

2
05

1
,4

8
6

1
,7

0
5

0

0

13

24

37

35
0

TJ Wethington
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Count Summaries - All Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:00 PM 0 4 4 1 0 16 4 28 0 0 319 12 0 15 325 0 728 0

3:15 PM 0 7 2 0 0 18 3 28 0 1 348 15 0 10 398 3 833 0

3:30 PM 0 8 2 0 0 16 4 19 0 2 432 12 0 17 399 7 918 0

3:45 PM 0 6 5 0 0 22 6 21 0 2 289 15 0 25 417 4 812 3,291

4:00 PM 0 3 4 0 0 21 3 27 0 0 351 19 0 20 414 0 862 3,425

4:15 PM 0 7 3 0 0 17 3 20 0 0 318 27 0 21 416 1 833 3,425

4:30 PM 0 2 6 1 0 15 4 18 0 0 382 25 0 21 415 1 890 3,397

4:45 PM 0 4 1 0 0 13 9 31 0 3 323 15 0 19 391 6 815 3,400

5:00 PM 0 8 6 1 0 15 2 15 0 1 334 15 0 28 394 7 826 3,364

5:15 PM 0 0 3 1 0 13 2 19 0 2 305 17 0 16 406 4 788 3,319

5:30 PM 0 0 1 0 0 16 2 14 2 2 322 23 1 19 359 4 765 3,194

5:45 PM 0 2 0 2 0 16 2 15 0 1 292 16 0 19 417 4 786 3,165

Count Total 0 51 37 6 0 198 44 255 2 14 4,015 211 1 230 4,751 41 9,856

0 24 13 0 0 77 16 95 0 5 1,420 61 0 72 1,628 14 3,425

0 0 0 0 0 0 0 2 0 0 17 0 0 2 24 0 45

- 0% 0% - - 0% 0% 2% - 0% 1% 0% - 3% 1% 0% 1%

EB WB NB SB EB WB NB SB E W N S

3:00 PM 0 3 4 6 0 0 0 0 1 0 1 0

3:15 PM 0 1 1 7 0 0 0 0 3 0 1 0

3:30 PM 0 0 5 6 0 0 0 0 7 0 0 0

3:45 PM 0 1 6 7 0 0 0 0 0 0 2 0

4:00 PM 0 0 5 6 0 0 0 0 5 0 2 0

4:15 PM 0 0 6 5 0 0 0 0 0 0 5 0

4:30 PM 0 0 3 4 0 0 0 0 1 0 3 0

4:45 PM 0 1 4 2 0 0 0 0 1 0 0 0

5:00 PM 0 0 3 2 0 0 0 0 1 0 2 0

5:15 PM 0 0 2 3 0 0 0 0 3 0 0 0

5:30 PM 0 0 4 1 0 0 0 0 0 0 2 0

5:45 PM 1 0 1 3 0 0 0 0 3 0 2 0

Count Total 1 6 44 52 0 0 0 0 25 0 20 0

Peak Hour 0 2 17 26 0 0 0 0 15 0 5 0

103 0 45

45 0 20

5 0 2

5 0 5

5 0 3

5 0 3

7 0 4

7 0 1

11 0 7

11 0 5

11 0 7

14 0 2

13 0 2

9 0 4

Interval 

Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Total Total Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Havana St Havana St
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com
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Count Summaries - Heavy Vehicles

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:00 PM 0 0 0 0 0 0 0 3 0 0 3 1 0 0 6 0 13 0

3:15 PM 0 0 0 0 0 0 0 1 0 0 1 0 0 1 6 0 9 0

3:30 PM 0 0 0 0 0 0 0 0 0 0 5 0 0 1 5 0 11 0

3:45 PM 0 0 0 0 0 0 0 1 0 0 6 0 0 0 7 0 14 47

4:00 PM 0 0 0 0 0 0 0 0 0 0 5 0 0 0 6 0 11 45

4:15 PM 0 0 0 0 0 0 0 0 0 0 6 0 0 0 5 0 11 47

4:30 PM 0 0 0 0 0 0 0 0 0 0 2 1 0 0 4 0 7 43

4:45 PM 0 0 0 0 0 0 0 1 0 0 4 0 0 0 2 0 7 36

5:00 PM 0 0 0 0 0 0 0 0 0 0 2 1 0 0 2 0 5 30

5:15 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 0 3 0 5 24

5:30 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 1 0 5 22

5:45 PM 0 0 0 1 0 0 0 0 0 0 1 0 0 0 3 0 5 20

Count Total 0 0 0 1 0 0 0 6 0 0 41 3 0 2 50 0 103

Pk Hr Heavy 0 0 0 0 0 0 0 2 0 0 17 0 0 2 24 0 45

Count Summaries - Bikes

UT LT TH RT UT LT TH RT UT LT TH RT UT LT TH RT

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pk Hr Bike 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15-min 

Total

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Rolling 

Hour 

Total
Eastbound Westbound Northbound Southbound

Interval 

Start

Exposition Ave Exposition Ave Havana St Havana St

Interval 

Start

Exposition Ave Exposition Ave Havana St Havana St
15-min 

Total

TJ Wethington

(720) 646-1008 tj.wethington@idaxdata.com



 

The Stables Traffic Impact Study  April 1, 2025 
[FT#24106]    
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�
O���	�	����

�
� �� ������b����c�=���

O	��������<	���$���=	��
�
�
�� �� NLNLN�?������	
�����������O���	�L�MM�d���������!�����
��ZMMN��d�!��������������

�
�



��
�

�

�

�
�

������	�
����
�

��������������������
�

��������������� !"�#��!$ %�&&��&���&%$�'����#�" $�����(����#�����)���� !"�#��*(#�'  +,�����- �� .�#/�
�#- $"(�� #�.�������!�0 1�/(�#�(�21�%+�1#��$&�(#��#/� -�0 1$�#�3��&��!&��#�����!$ %�&&�(#�� 1���#������
- $"(���#/� -�����(��(%����&�(--�% ""�#�&4�

�

5����6�7���
����8��9
���

�
:�;���(!!��%(�� #��&�&1'"������� �����<�(##�#/�)�!($�"�#�=�
:�;���<�(##�#/�)�!($�"�#��$�-�$&�����!�(#�� � ���$�%��0���!($�"�#�&�- $�% ""�#�=���
:�>��/�' $�  ��"����#/?&@�($��&%���1����(&�#�%�&&($0=�
:�;���A����<�(#��&�(!!$ ����(��(�!1'��%���($�#/=�
:�;���A1'����&� #�<�(���&�# ��$�21�$���(�����&���"�=�
�

5����66�7������������������������9
���

�
������B�8�������8���
��4�;��&�/�#�$(��0��#%�1��&�/$(��#/,�&� $"��$(�#(/�,�&� $".(��$�"(#(/�"�#��!�(#,�
!1'��%�1�������&,�(#��&�$����% #&�$1%�� #�!�(#&=�C���D�����<�(#&�($��&1'"���������%�$ #�%(��0=�
:�C�<$���"�#($0�)$(�#(/��E�! $���&�(�!($�� -�����&����!�(#�&1'"���(��?A��!�F�(' ��@=�G�#(���$(�#(/��!�(#&�($��
�#%�1�����#�����%������#/�#��$�#/�!�(#&�!(%+(/�=�

:�D�����<�(#&�($��&1'"��������$ 1/��(�!$�H(%%�!�(#%��!$ %�&&=�I#%������D�����<�(#&��(���'��#�(%%�!���,����#�
����- $"(��$����.�'�/�#&=�;��&�$����.��&�&�!($(���-$ "�����<�(##�#/�<�(&��$����.�(' ���(#��$�21�$�&�(�!�$H
&�����$����.�-��=�

�
J���K��8���
��4�?% #&�$1%�� #�!�(#&�- $�&�$1%�1$�&@�
:�;0!�%(��0�$����.���(-��$�<�(##�#/���%�&� #��&�"(��=���
�

5����666�7���������������9
���

�
J���K��8L�������������4�
:�5����M
����N�
���������9
�8��!�$"��&�"1&��'���&&1���!$� $�� �(#0�&����. $+�?C1$ $(��(��$@=�
:���O����6�������������������%(#�'���&&1���(-��$�D�����<�(#�(!!$ �(�=�
:�J���K��8���������($���&&1��� #�0�(-��$�A��!&�F�P�FF�($��% "!�����?A����<�(#QD�����<�(#@,�(#��'1����#/�!�(#&�
($��(!!$ ���=�

�
6����������4�D�$��-�%(��� -�I%%1!(#%0�?DI@��&�/$(#���� #%��(���. $+�(#���#&!�%�� #&�($��% "!����=���
�
�
�



������������	
����
����������������
������������������
 �!���	�������"��#��$

%$
$

$

&
$ ���''�(!��)*�������)����+,(��,!*��))�,*-�
� ����
�
�.�������/������������
��������*�����
01232$45662783$3966:;<=2$812$4<8>?3$@:7A$932$5;A<7:7423B$C5@<4<23B$A23<D7$38:7A:;A3B$:7A$45A2$
;2E9<;262783$81:8$:CC@>$85$>59;$C;5F248G�012>$:;2$H:32A$57$812$6:82;<:@$>59$1:I2$39CC@<2A$93$:7A$J<@@$:@2;8$
>59$85$K2>$<33923$<7I5@I2A$<7$>59;$C;5F248G$012>$:;2$758$<7827A2A$85$C;5I<A2$:$456C@282$;2I<2J$5L$>59;$
C;5C53:@G$M2I2;:@$2@248;57<4$@<7K3$1:I2$H227$<74@9A2A$J<81<7$812$H5A>$5L$81232$45662783B$3562$3C24<L<4$85$
>59;$C;5F248$:7A$3562$65;2$D272;:@$<7$7:89;2G$N582$81:8$81232$45662783$:;2$I:@<A$L5;$:$C2;<5A$5L$3<O$657813P���
�
Q@2:32$A5$758$123<8:82$85$4578:48$R����S���
"�!T�����U�����������B$J15$:3326H@2A$81232$75823G$
�
(�������,�/��V������
W2@5J$<3$:$@<38$5L$X<8>$5L$Y9;5;:$Z2C:;862783[Z<I<3<573$81:8$J2;2$;2C;232782A$:8$812$6228<7D$:7A$4578:48$
<7L5;6:8<57$L5;$812$<7A<I<A9:@$X<8>$M8:LL$626H2;3$C;23278G$
$
T�\�
��V�������\�����
]LL<42$5L$Z2I2@5C6278$Y33<38:742$$
W;<8$̂<D<@$
_̀_Ga_bG$a_c_$
HI<D<@d:9;5;:D5IG5;D$$
$
�
��������
e57<7D$:7A$Q@:7$f2I<2J$$
Y;<:7:$g94:$
_̀_Ga_bGachb$
:694:d:9;5;:D5IG5;D$$
$
i:7A34:C2$Z23<D7$
j2@@>$W<31B$fiYB$ikkZ$YQ$
_̀_Ga_bGalmb$
KH<31d:9;5;:D5IG5;D$
$
���n�"������������o�!����������
Q@:77<7D$Z23<D7$:7A$X5738;948<57$
YA<357$Q288<$
_̀_Ga_bGa%_a$
:C288<d:9;5;:D5IG5;D$$
$
p5;238;>$
q:4E92$X156<:K$
_̀_Ga_bGalam$
F4156<:Kd:9;5;:D5IG5;D$
$

�.�����r�����
M:6:781:$W:>@<LL$
_̀_Ga_bGacbc$
3H:>@<LLd:9;5;:D5IG5;D$$
�
�.�����r�������T��������
M:;:1$X5989;2�
_̀_Ga_bGlabs�
345989;2d:9;5;:D5IG5;D$$
�
�.	
���r��n���
0;:LL<4$Z<I<3<57$$
Z2:7$j:<32;$
_̀_Ga_bGlalm$
AFK:<32;d:9;5;:D5IG5;D$$
$
f5:AJ:>$t$Q9H@<4$
u6C;5I262783$
k7D<722;<7D$Z<I<3<57$
q9@<2$W<7D1:6$
_̀_Ga_bGa%̀_$
FH<7D1:6d:9;5;:D5IG5;D$$
$
i<L2$M:L28>$:7A$W9<@A<7D$
Z<I<3<57$
f<41:;A$0275;<5$
_̀_Ga_bGascm$
;8275;<5d:9;5;:D5IG5;D$$
$
i:7A$f2I<2J$M2;I<423$
Z<I<3<57$
f2H244:$v2382;L<2@A$
_̀_Ga_bGa_ch$
;J2382;Ld:9;5;:D5IG5;D$$

(����w�(���n������
�T��������
g:88$M41:2L2;$
ac̀Ghh%Gh̀h_$
6341:2L2;cd412;;>4;22K34155@3G5;D$$
�
)����w�o�)�\����V�����
g:;<:$Y@I:;2=$$
_̀_Ga_bGsmc%$$
6:@I:;2=d:9;5;:D5IG5;D$$$
�



������������	
����
����������������
������������������
 �!���	�������"��#��$

%$
&

$

��'��(�)��*�++(+,��-��'�
$

�
��������� �./�������0�1�
��2����
345$67899:9;$<=>>59?@$8A5$9B>C5A5DE$F459$@BC>:??:9;$89$8GG7:<8?:=9H$G758@5$:9<7BD5$8$75??5A$=I$
:9?A=DB<?:=9$A5@G=9D:9;$?=$58<4$=I$?45$9B>C5A5D$<=>>59?@H$:9<7BD:9;$J5K$:@@B5@$IA=>$=?45A$D5G8A?>59?@E$
L
MNOLPQQRNQSL
T&U<<5@@$?=$?45$UDV8<59?$W:;47:95$X8987$68?4$89D$F5@?5A7K$XA55JE$$
T&YB:7D:9;$ZA=9?8;5$[$\BAI8<5$G8AJ:9;$87=9;$?45$IA=9?8;5$:@$7:>:?5D$?=$]%̂ $=I$?45$IA=9?8;5H$G8AJ:9;$
@4=B7D$C5$GB@45D$C54:9D$?45$CB:7D:9;$@=$?48?$?45$CB:7D:9;$:@$8DV8<59?$?=$?45$@?A55?E$

$
_̀abNcdLefǸfgNhSL
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'()*$'))+,+-('.$/0'12$023$4$)52..+(6$7(+,/$8-3$672/,$0'39+(6:$;'/2)$-($,<2$+(8-3=',+-($03->+)2)$
?*@@$32/+)2(,+'.$7(+,/AB$'$,-,'.$-8$*CD$/0'12/$5-7.)$E2$32F7+32):$G'39+(6$/0'12/$-($03+>',2$/,322,/$-3$
)3+>25'H/$5+,<+($=7.,+8'=+.H$)2>2.-0=2(,/$='H$E2$7/2)$,-$=22,$,<2$32F7+32=2(,/$8-3$672/,$
0'39+(6:$I'E.2$D:@JK$03->+)2/$,<2$(7=E23$-8$32F7+32)$<'()+1'002)$/0'12/:$L-3$*DC$0'39+(6$/0'12/B$
4$/<'..$E2$)2/+6(',2)$'/$<'()+1'002)$'112//+E.2$/0'12/:$M,$,<+/$.-1',+-($,<2$/738'12$0'39+(6$'.-(6$
,<2$/,322,$83-(,'62$+/$.+=+,2)$,-$K4N$-8$,<2$83-(,'62B$'()$,<2$32='+()23$-8$,<2$83-(,'62$+/$32F7+32)$
,-$E2$E7+.)+(6$83-(,'62:$
$
O21,+-($*D@JD:@:4$)2,'+./$32F7+32=2(,/$8-3$,<2$)2/+6($'()$0.'12=2(,$-8$0'39+(6$'32'/:$P2(23'..HB$
0'39+(6$'32'/$/<-7.)$E2$.-1',2)$'()$)2/+6(2)$,-$03->+)2$8-3$')2F7',2$>2<+1.2$1+317.',+-(B$/'82$
02)2/,3+'($1-((21,+-(/B$/1322(+(6$83-=$')Q'12(,$/+,2/$'()$/,322,/B$'()$,-$'>-+)$'E7,,+(6$/+6(+8+1'(,$
/,32,1<2/$-8$')Q'12(,$/,322,/:$

$
R7.,+8'=+.H$'()$(-(J32/+)2(,+'.$)2>2.-0=2(,$+($O7E'32'$M$/<'..$03->+)2$E+1H1.2$0'39+(6$/0'12/$
2F7'.$,-$',$.2'/,$*S$02312(,$-8$32F7+32)$'7,-=-E+.2$0'39+(6$/0'12/:$T'1<$+(>23,2)JU$E+1H1.2$3'19$
1-7(,/$'/$,5-$E+1H1.2$0'39+(6$/0'12/:$

$
VP:&WXYZ[\X]̂_̀aXb̂c̀deY[̂cfXbgeY_̀hbecijXb̂c̀kXYXl̂îYb̀̀
G320'32$H-73$.'()/1'02$0.'(/$+($'11-3)'(12$5+,<$,<2$m'()/1'02$n28232(12$R'(7'.$'/$52..$'/$,<2$
U(+8+2)$o2>2.-0=2(,$p3)+('(12$?UopA:$;-,<$)-17=2(,/$'32$'>'+.'E.2$-(.+(2:$I<2$.'()/1'02$
32F7+32=2(,/$5+,<+($,<2$Uop$/<-7.)$8-..-5$O21,+-($*D@JD:C$m'()/1'02B$q',23$r-(/23>',+-(B$
O,-3=5',23$R'('62=2(,:$G.2'/2$2(/732$,<',$,<2$.'()/1'02$'31<+,21,$-3$)2/+6(23$<'/$'$1-0H$-8$,<2/2$
)-17=2(,/$'/$52..$'/$-73$03-Q21,$/021+8+1$1-==2(,/:$
$
q<+.2$7()23/,--)$,-$E2$032.+=+('3H$-3$)3'8,$1-(120,B$,<2$5',23$82',732$'/$(-,2)$+/$(-$.-(623$
023=+,,2)$)72$,-$,<2$0'//'62$-8$,<2$s-(JL7(1,+-('.$I738$'()$p3('=2(,'.$q',23$L2',732/$p3)+('(12$
+($p1,-E23$-8$KSKK:$Tt,23+-3$)21-3',+>2$8-7(,'+(/B$5',238'../B$E'/+(/B$0-()/B$.'92/$-3$/+=+.'3$
'2/,<2,+1$/,371,732/$'32$(-$.-(623$023=+,,2)$+($-3)23$,-$1-(/23>2$5',23:$$

$
u&m'()/1'02$G.'($G320'3',+-($
G.2'/2$.'E2.$'..$.'()/1'02$/<22,/$vs-,$8-3$r-(/,371,+-(w:�m'()/1'02$1-(/,371,+-($)3'5+(6/$'32$(-,$
32F7+32)$'()$,<2328-32$)-$(-,$(212//+,',2$,<2$/+6(',732B$/,'=0$'()$/2'.$-8$'$.+12(/2)$.'()/1'02$
'31<+,21,$70-($8+('.$'003->'.$EH$,<2$r+,H$-8$M73-3':$m'()/1'02$0.'(/$/7E=+,,2)$5+,<$'$/+,2$0.'($-3$
32)2>2.-0=2(,$0.'($'32$7/2)$EH$,<2$r+,H$,-$)2,23=+(2$1-=0.+'(12$5+,<$,<2$.'()/1'02$/,'()'3)/$'()$
8-3$1-)2$2(8-312=2(,$0730-/2/:$

x
m'()/1'02$0.'(/$/7E=+,,2)$)73+(6$,<2$o2>2.-0=2(,$M00.+1',+-($/7E=+,,'.$03-12//$=7/,$E2$
0320'32)$-($KDw$t$V@w$/<22,/$'()$<'>2$0.'(,$/H=E-./B$0.'(,$.'E2./$5+,<$F7'(,+,+2/$'()$'$0.'(,$
/1<2)7.2$70-($8+3/,$/7E=+//+-($-3$'$1-=0.2,2$32>+25$5+..$(-,$E2$0-//+E.2$'()$='H$32/7.,$+($
'))+,+-('.$/7E=+,,'./$'()$7.,+=',2.H$)2.'H/$+($'003->'.$-8$,<2$0.'($/2,:$

x
u&O+6<,$I3+'(6.2/$$
y(1.7)2$/+6<,$)+/,'(12$,3+'(6.2/$023$,<2$n-')5'H$o2/+6($'()$r-(/,371,+-($O021+8+1',+-(/$
)-17=2(,:$M..$.'()/1'0+(6$5+,<+($,<2$)2/+6(',2)$,3+'(6.2/$/<'..$(-,$2t122)$K@w$+($<2+6<,$'/$
=2'/732)$83-=$,<2$3-')5'H$/738'12:$

x
u&O21,+-($*D@JD:C$m'()/1'02B$q',23$r-(/23>',+-(B$O,-3=5',23$R'('62=2(,$
I<2$8-..-5+(6$E7..2,$0-+(,/$'32$(-,$(212//'3+.H$'($'..J+(1.7/+>2$.+/,$-8$,<2$.'()/1'02$32F7+32=2(,/:$$
I<2$'00.+1'(,$+/$32/0-(/+E.2$8-3$32>+25+(6$,<+/$/21,+-($'()$)2,23=+(+(6$'..$'00.+1'E.2$.'()/1'02$
1-()+,+-(/:$



������������	
����
����������������
������������������
 �!���	�������"��#��$

%&$
'

$

(')*+,-./$%01203435$6*78-9*:$;</:=+<>-/?$@AB$A89C=-:*$;</:=+<>-/?$D<3$$$
),9**,$,9**=$<9*$9*78-9*:$<,$<$9<,-.$.E$./*$=,9**,$,9**$>*9$0&$F-/*<9$E**,$<F./?$G3$GH>.=-,-./$IJ*/8*3$$$
),9**,$,9**=$=K<FF$C*$>9.J-:*:$-/$,K*$+89C=-:*$F</:=+<>*$LK*/$<$:*,<+K*:$L<FM$-=$>9.J-:*:$.9$0N25N$
E9.O$C*K-/:$,K*$C<+M$.E$L<FM$LK*/$</$<,,<+K*:$L<FM$-=$>9.J-:*:3$$P89E$-=$/.$F./?*9$>*9O-,,*:$
L-,K-/$,K*$+89C=-:*$F</:=+<>*$C8,$=K<FF$C*$F</:=+<>*:$-/$<++.9:</+*$L-,K$,K-=$=*+,-./$.E$,K*$QRS3$
),9**,$,9**=$=K<FF$C*$F.+<,*:$5&N$E9.O$,K*$E<+*$.E$<$=,.>$=-?/$,.$O<-/,<-/$9*?8F<,.9T$=-?/$J-=-C-F-,T3$
6*E*9$,.$U-?89*$0342D3$$$

$
(')*+,-./$%01203435$R3$),9**,$U9./,<?*$;</:=+<>*$V8EE*9=$
W9.J-:*$<$D&N$L-:*$=,9**,$E9./,<?*$C8EE*9$<=$O*<=89*:$E9.O$,K*$C<+M$.E$L<FM$<F./?$G3$GH>.=-,-./$
IJ*/8*3$IFF$O8F,-2E<O-FT$:*J*F.>O*/,=$,K<,$<C8,$</$<9,*9-<F$</:X.9$+.FF*+,.9$=,9**,$9*78-9*$<$=,9**,$
E9./,<?*$C8EE*93$I$9*:8+,-./$-/$,K*$C8EE*9$L-:,K$-=$/.,$>*9O-,,*:3$$
$
;</:=+<>-/?$=K<FF$+./=-=,$.E$./*$,9**$</:$,*/$=K98C=$>*9$*<+K$E.9,T$F-/*<9$E**,$.E$C8EE*9$F*/?,K$</:$
=K<FF$C*$-/=,<FF*:$<F./?$,K*$*H,*9-.9$=-:*=$.E$>9.>.=*:$E*/+-/?$.9$L<FF=3$)K98C=$</:$.9/<O*/,<F$
?9<==*=$O<T$/.,$C*$=8C=,-,8,*:$E.9$,9**=$-/$,K*$C8EE*9$8/F*==$,K*$<>>F-+</,$:*O./=,9<,*=$,.$=,<EE$,K<,$
,K*$=-,*$-=$*/+8OC*9*:3$G/+8OC9</+*=$=K<FF$-/+F8:*$.J*9K*<:$</:$8/:*9?9.8/:$8,-F-,-*=Y$EF..:>F<-/Y$
*<=*O*/,=$.9$=-O-F<93$$
$
Z.$>.9,-./=$.E$C8-F:-/?=Y$-/+F8:-/?$>.9+K*=$.9$><,-.=Y$:9-J*$F</*=Y$:*,*/,-./$>./:=Y$><9M-/?$=,<FF=Y$
:8O>=,*9=$.9$:8O>=,*9$*/+F.=89*=$=K<FF$C*$>*9O-,,*:$L-,K-/$,K*$C8EE*93$

$
(')*+,-./$%012034353G3D3C3$Z./2),9**,$W*9-O*,*9$V8EE*9=$
W9.J-:*$<$%5N$L-:*$/./2=,9**,$>*9-O*,*9$C8EE*9$<F./?$,K*$L*=,*9/$</:$=.8,K*9/$>9.>*9,T$C.8/:<9T$
F-/*=$<:[<+*/,$,.$,K*$*H-=,-/?$O8F,-2E<O-FT$:*J*F.>O*/,=3$I$9*:8+,-./$-/$,K*$C8EE*9$L-:,K$,.$%&N$-=$
>.==-CF*$:*>*/:-/?$8>./$,K*$C8EE*9$9*:8+,-./$E*<,89*$+K.=*/$<=$=>*+-E-*:$-/$P<CF*$0342D$6*78-9*:$
;</:=+<>-/?$V8EE*9$\-:,K=$</:$IFF.L*:$6*:8+,-./=3$\K-F*$,K*$C8EE*9$L-:,K=$<9*$F*==$9*=,9-+,-J*Y$
>F</,$78</,-,-*=$9*O<-/$+./=-=,*/,3$WF</,$O<,*9-<F$=K<FF$C*$>9.J-:*:$<,$<$9<,-.$.E$./*$,9**$</:$E-J*$
=K98C=$>*9$0&$F-/*<9$E**,3$
$
Z.$C8-F:-/?=$.9$>.9,-./=$.E$C8-F:-/?=Y$-/+F8:-/?$><,-.=Y$:9-J*$F</*=Y$><9M-/?Y$:8O>=,*9Y$:8O>=,*9$
*/+F.=89*=$<=$L*FF$<=$:*,*/,-./$>./:$-/E9<=,98+,89*$=8+K$<=$9->$9<>Y$.8,F*,$=,98+,89*=$.9$,9-+MF*$
+K<//*F=$O<T$*/+9.<+K$-/,.$,K*$C8EE*93$

(')*+,-./$%01203435$]3$)>*+-<F$;</:=+<>*$V8EE*9=$E.9$R*J*F.>O*/,$I:[<+*/,$,.$̂24_Y$̂2DD5Y$G204&Y$
W8CF-+$W<9M=Y$S>*/$)><+*$</:$P9<-F=$
PT>-+<FFT$<$D5N$L-:*$=>*+-<F$F</:=+<>*$C8EE*9$L.8F:$C*$9*78-9*:$<F./?$,K*$*<=,*9/$>9.>*9,T$F-/*$
LK*9*$-,$<C8,=$,K*$\*=,*9FT$A9**M$P9<-F$+.99-:.93$̀-J*/$,K*$:9<-/<?*$,9<+,$,K<,$=*><9<,*=$,K*$,9<-F$
E9.O$,K-=$>9.>.=*:$:*J*F.>O*/,Y$,K*$+-,T$L-FF$/.,$-O>.=*$,K*$O</:<,.9T$D5N$L-:*$C8EE*9$L-:,KY$
C8,$9*78*=,=$,K<,$,K*$F</:=+<>-/?$9*78-9*:$,.$=+9**/$,K*$><9M-/?$F.,$@=**$><9M-/?$F.,$=+9**/-/?$
9*78-9*O*/,=$C*F.LB$C*$-/+9*<=*:$C*T./:$LK<,$-=$9*78-9*:$E.9$=+9**/-/?3$PK*$C8EE*9$L-:,K$
>9.J-:*:$=K.8F:$+./=-:*9$E8,89*$O<-/,*/</+*$.E$,K*$>F</,-/?=$<=$L*FF$<=$,K*$>F</,-/?=$<,$,K*-9$
O<,89*$=-a*3$$A..9:-/<,-./$L-,K$W6S)$</:$WF<//-/?$L-FF$C*$/*+*==<9T$,.$*/=89*$</$<>>9.>9-<,*$
C8EE*9$-=$C*-/?$>9.J-:*:3$$$
b
PK*$*/+9.<+KO*/,$.E$C8-F:-/?=$.9$>.9,-./=$.E$C8-F:-/?=$-/+F8:-/?$>.9+K*=Y$><,-.=Y$,9<=K$*/+F.=89*=Y$
:8O>=,*9=Y$><9M-/?$F.,=$</:$-/,*9/<F$J*K-+8F<9$:9-J*=Y$=-:*L<FM=$</:$:*,*/,-./$</:$L<,*9$78<F-,T$
>./:$-/E9<=,98+,89*$-/,.$F</:=+<>*$C8EE*9=$-=$>9.K-C-,*:3$PK*$>9.J-=-./$.E$,9<-F$+.//*+,-./=$-=$
?*/*9<FFT$>*9O-,,*:$,K9.8?K$,K*$C8EE*9=$C8,$=K<FF$C*$<>>9.J*:$CT$W6S)$./$<$+<=*2CT2+<=*$C<=-=$</:$
-=$C<=*:$8>./$8/-78*$=-,*$+./:-,-./=$</:$<F,*9/<,-J*=$,.$,K.=*$-O><+,=$-/+F8:-/?$O-,-?<,-./$
O*<=89*=3$$
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'()*)$+,-.*/,0)$1)2341)5)-6*$,1)$7,*).$308-$6()$01808*).$+,9836$01)*)-6).$:81$6()$01);,00+4/,648-$
5))64-<=$>(83+.$6()$+,9836$/(,-<)?$*6,::$@4++$1);)A,+3,6)$6()$-)).$68$1)2341)$6()$BCD$@4.)$>0)/4,+$
E,-.*/,0)$F3::)1$7,*).$308-$:815,+$*46)$0+,-$*375466,+=$$$
$
G&>)/648-$%HI;H=J=C=K=$L14A,6)$M8558-$N0)-$>0,/)O'1,/6$E,-.*/,04-<$$
P++$,1),*$8:$+,-.$6(,6$(,A)$7))-$.4*6317).$.314-<$/8-*613/648-$,-.$,1)$1)2341).$81$.)*4<-,6).$68$7)$
01)*)1A).$,-.$0186)/6).$:185$:3631)$.)A)+805)-6$:81$-8-;037+4/$,/64A)$,-.$0,**4A)$1)/1),648-$,1),*$
,-.$:,/4+464)*?$61,4+*?$@4+.+4:)$(,746,6$81$01)*)1A,648-$8:$A4)@$/8114.81*$,-.$-,631,+$+,-.$:),631)*$*(,++$
7)$+,-.*/,0).$@46($8-)$61))$,-.$6)-$*(137*$0)1$H?QQQ$*23,1)$:))6=$$N0)-$*0,/)$,1),*$6(,6$@4++$7)$
,/64A,6).$81$018<1,5).$:81$3*)$79$6()$1)*4.)-6*$/,-$/8-6,4-$*8.=$K-/+3.)$4-:815,648-$8-$6()$
+,-.*/,0)$0+,-$8-$(8@$,-9$/3+631,+$,/64A464)*?$81<,-4R).$*8/4,+$<,6()14-<*$)6/=$5,9$8//31$4-$6()$
*0,/)$4-/+3.4-<$6()$0+,/)5)-6$8:$7)-/()*?$61,*($1)/)06,/+)*?$04/-4/$6,7+)*$81$,-9$/8A)1).$0,A4+48-*=$�
�
G&>)/648-$%HI;H=J=C=S=T=$U3+64;:,54+9$,-.$>4-<+)$V,54+9$P66,/().$W'8@-(85)X$Y)*4.)-64,+$
>613/631)*$$
P++$-)@$53+64:,54+9$734+.4-<*$*(,++$018A4.)$734+.4-<$0)145)6)1$+,-.*/,04-<=$L+,-6$7).*$*(,++$7)$,-$
,A)1,<)$8:$*4Z$:))6$@4.)$,-.$*(,++$/8-*4*6$8:$%=BC$0+,-6*$0)1$:4A)$+4-),1$:))6$8:$3-46$0)145)6)1$:886,<)=$
P6$+),*6$:4A)$0)1/)-6$*(83+.$7)$,$54Z631)$8:$)A)1<1))-$,-.$.)/4.383*$61))*?$,6$+),*6$%C[$*(,++$7)$
6,++$*(137*$@46($,$5,631)$()4<(6$8:$*4Z$:))6$,-.$30$68$\Q[$*(,++$7)$,$54Z631)$8:$)A)1<1))-$,-.$
.)/4.383*$*(137*$/(8*)-$68$/1),6)$*),*8-,+$4-6)1)*6=$P-$)Z,50+)$6,7+)$.)58-*61,64-<$/850+4,-/)$
(,*$7))-$018A4.).$7)+8@=$
$

$
$
$
$
$
$
$
$
$
$
$

]&>)/648-$%HI;H=J=C$̂=$L,1_4-<$E86$E,-.*/,04-<$$
F86($4-6)1481$,-.$)Z6)1481$0,1_4-<$+86$+,-.*/,04-<$4*$1)2341).$:81$,++$01808*).$0,1_4-<$+86*=$̀8$
0,1_4-<$18@$*(,++$)Z/)).$%C$*0,/)*$@46(836$,-$4-6)1A)-4-<$+,-.*/,0).$4*+,-.?$5).4,-$81$+,-.*/,0).$
0)-4-*3+,=$P++$0,1_4-<$18@*$53*6$6)154-,6)$4-$,$+,-.*/,0).$4*+,-.=$'()$0)145)6)1$8:$,++$0,1_4-<$+86*$
*(,++$7)$*/1))-).$:185$037+4/$14<(6*;8:;@,9?$037+4/$80)-$*0,/)$,-.$,.a,/)-6$0180)169$@46($8-)$81$
,$/8574-,648-$8:$5)6(8.*$*(8@-$4-$6(4*$*)/648-=$K:$1)2341).?$*61))6$,-.$-8-;*61))6$:18-6,<)$
+,-.*/,0)$73::)1*$5,9$7)$/8574-).$@46($6()$0,1_4-<$+86$*/1))-4-<$1)2341)5)-6*$68$*,64*:9$786($4:$
6()$6@8$1)2341)5)-6*$*(83+.$8A)1+,0=$$M469$*6,::$@4++$.)6)154-)$@()6()1$6()$8A)1+,0$)Z4*6*$8-/)$,$
:815,+$*46)$0+,-$*375466,+$4*$5,.)=$$
$
P-$4-/1),*)$4-$0+,-64-<*$4*$7)4-<$1)2341).$4-$+4)3$8:$6()$BCD$@4.)$>0)/4,+$E,-.*/,0)$F3::)1$,+8-<$
6()$),*6)1-$0180)169$783-.,19=$>))$/855)-6,19$,78A)$3-.)1$BCD$>0)/4,+$E,-.*/,0)$F3::)1=$

$
]&>)/648-$%HI;H=J=\=$F=$B=7=$>)1A4/)?$E8,.4-<?$>681,<)$,-.$'1,*($P1),$>/1))-4-<$
P++$61,*($,-.$1)/9/+4-<$74-*$53*6$7)$)-/+8*).$,-.$*)67,/_$,6$+),*6$%B$:))6$:185$,.a,/)-6$0180)164)*$
@46($1)*4.)-64,+$81$/855)1/4,+$3*)*=$>)1A4/)$,1),*$A4*47+)$:185$*61))6*$81$1)*4.)-/)*$*(,++$7)$
*/1))-).$79$:)-/)*?$@,++*?$+,-.*/,04-<?$7)15*$81$,-9$/8574-,648-$8:$46)5*=$V)-/4-<$,-.$@,++$
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()*++,-,.$(/011$2+$0))3450,-+6$27$10,6()05-,.$3,$8/+$+98+*-3*$(-6+$83$(3:8+,$8/+$055+0*0,)+$3:$8/+$
;011$0,6<3*$:+,)+=$>?+*.*++,$510,8-,.($0*+$*+@A-*+6$013,.$8/+$+98+*-3*=$$

$
B'C+)8-3,$%DEFD=G=H$I=$C-8+$>,8*7;07($0,6$J,8+*(+)8-3,($
K*3?-6+$0$6-(8-,)8-?+$10,6()05+$:+08A*+$08$+0)/$(-8+$+,8*0,)+=$$L-(8-,)8-?+$10,6()05+$:+08A*+($(/3A16$
)3,(-(8$3:$(5+)-4+,$@A01-87$510,8$408+*-01$8/08$;-11$5*3?-6+$?-(A01$-,8+*+(8$6A*-,.$011$(+0(3,(=$M/-($
-($3:8+,$5*3?-6+6$0*3A,6$0,7$5*353(+6$(-.,0.+$0,6<3*$43,A4+,808-3,=$$

N
B'C+)8-3,$%DEFD=G=O$P=$L+8+,8-3,$0,6$Q08+*$RA01-87$K3,6($
S11$6+8+,8-3,$53,6$:0)-1-8-+($(/011$,38$+9)++6$(-9$:++8$-,$6+58/=$$M/+$0*+0$;-8/-,$8/+$8*0)8$(A**3A,6-,.$
8/+$53,6$(/011$)3,80-,$0$4-,-4A4$3:$3,+$8*++$0,6$%T$(/*A2($3*$8/+$055*3?+6$8*++$0,6$(/*A2$
+@A-?01+,8($5+*$DTTT$(@A0*+$:++8$023?+$8/+$%TTF7+0*$;08+*$(A*:0)+$+1+?08-3,=$Q/+,$3?+*1055-,.$
10,6()05+$(80,60*6($3))A*$(A)/$0($;/+,$2A::+*(U$6+8+,8-3,<;08+*$@A01-87$0,6$50*V-,.$138$10,6()05+$
*+@A-*+4+,8($:011$;-8/-,$8/+$2A::+*U$8/+7$407$2+$)3A,8+6$83;0*6($4++8-,.$8/+$2A::+*$*+@A-*+4+,8(U$
/3;+?+*$8/+$43(8$*+(8*-)8-?+$*+@A-*+4+,8($(/011$2+$4+8=$

N
B'C+)8-3,$%DEFD=W=O=$X=$J**-.08-3,$$
S11$6+?+1354+,8($(/011$-,(8011$0,$0A83408-)$-**-.08-3,$(7(8+4$:3*$10,6()05+$0*+0(=$M3$0((+(($
-**-.08-3,$805$:++(U$8/+$Q08+*$L+50*84+,8$;-11$*+@A-*+$8/+$0551-)0,8$6-?-6+$8/+-*$10,6()05+$-,83$
;08+*$)3,(+*?-,.U$,3,F;08+*$)3,(+*?-,.$0,6$,3,F-**-.08+6$0*+0($0($50*8$3:$8/+$10,6()05+$(A24-8801=$
S$8021+$(A440*-Y-,.$8/+$@A0,8-8-+($013,.$;-8/$0$510,$8/08$)1+0*17$6+1-,+08+($8/+(+$0*+0($(/3A16$2+$
5*3?-6+6=$$X3,80)8$M-438/7$Z3*V$08$[OTO\$GO]FWW%]$3*$873*V̂ 0A*3*0.3?=3*.$*+.0*6-,.$-**-.08-3,$
510,$*+@A-*+4+,8($0,6$0551-)08-3,$:++(=$S,$-**-.08-3,$5+*4-8$-($*+@A-*+6$5*-3*$83$8/+$-,(801108-3,$3:$
0,$-**-.08-3,$(7(8+4=$

$
O_='̀ abcdbefghijbfegklmedmndjg
C+)8-3,$%DEFD=W$3:$8/+$oLp$)3,80-,($(5+)-:-)$(80,60*6($:3*$8/+$6+(-.,$3:$2A-16-,.(=$M/+(+$(80,60*6($
-,)1A6+$*+@A-*+4+,8($:3*$2A-16-,.$3*-+,808-3,$0,6$(50)-,.U$2*+0V-,.$A5$8/+$40((-,.$3:$2A-16-,.$
:0)06+($;-8/$0*8-)A108-3,$+1+4+,8(U$:3A*F(-6+6$2A-16-,.$6+(-.,U$0,6$5+*4-88+6$408+*-01(U$043,.$
38/+*$8/-,.(=$$

$
X36+$*+@A-*+($8/08$73A$-,)3*53*08+$408+*-01$)/0,.+($0,6$0*)/-8+)8A*01$:+08A*+($(A)/$0($.10Y-,.U$
8+98A*+6$(A*:0)+(U$5*3q+)8-3,(U$)313*U$3?+*/0,.(U$0,6$)/0,.+($-,$50*05+8$/+-./8$83$-45*3?+$8/+$
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()*)+,$)-+$./,)0,$)-$1-2101-3$)-+$)00/).012,$40/,,0$5/,4,-.,6$7819+1-34$:840$;,$+,413-,+$0<$./,)0,$)$
.9,)/$;)4,=$:1++9,=$)-+$.)5=$>10?$45,.1(1.$1-40/8.01<-4$)-+$0154$(</$?<>$0?14$.)-$;,$).?1,2,+$1-$
@,.01<-$%ABCA6D6E6F6$G/<8-+$(9<</$+,413-4$4?<89+$4855</0$)$5,+,40/1)-C(/1,-+9H$,-21/<-:,-0=$
5/<21+,$2148)9$1-0,/,40=$)-+$?,95$0<$./,)0,$)-$)0:<45?,/,$0?)0$5/<:<0,4$(<<0$0/)((1.6$F<+,$)94<$
/,I81/,4$0?)0$H<8$84,$.?)-3,4$1-$0?,$>)99$59)-,4=$;<0?$?</1J<-0)99H$)-+$2,/01.)99H=$)0$45,.1(1.$
1-0,/2)94$)-+$5/<21+,$)$2)/1,0H$<($+8/);9,$:)0,/1)94$0<$./,)0,$2148)99H$1-0,/,401-3$;819+1-346$
K/.?10,.08/)9$+,0)194$4?)99$;,$.<-01-8,+$<-$)99$(<8/$41+,4$<($0?,$;819+1-34$0<$5/,2,-0$0?,$;).L$<($
?<84,$)55,)/)-.,6$@,,$0?,$0);9,$);<2,$(</$)5591.);9,$;819+1-3$+,413-$40)-+)/+4$)-+$,-48/,$0?)0$0?,$
;819+1-3$,9,2)01<-4$:,,0$)99$)5591.);9,$/,I81/,:,-046$
$
M8901():19H$;819+1-34$)/,$/,I81/,+$0<$?)2,$(/<-0)3,$<-$)$40/,,0$)-+$0<$?)2,$:)1-$</$+>,991-3$8-10$
,-0/)-.,$<(($0?,$58;91.$41+,>)9L6$N9,)4,$;,$48/,$H<8/$5/<5<4)9$14$);9,$0<$:,,0$0?14$/,I81/,:,-06$
$

$
$

&O6'PQRSTUVTWXUYZRU[YW
@0)-+)/+4$(</$,\0,/1</$913?01-3$)/,$(<8-+$1-$@,.01<-$%ABCA6]6$@?<>$0H51.)9$+,0)194$<($913?01-3$<-$0?,$
59)-$)-+$<-$;819+1-3$,9,2)01<-46$

$
&̂6'_UY[̀WW
@,.01<-$%ABCA6%a$3<2,/-4$413-)3,$40)-+)/+46$N9,)4,$/,21,>$0?14$4,.01<-$(</$.<:59,0,$+,0)1946$@?<>$
0?,$9<.)01<-$<($)-H$:<-8:,-0$413-4$<-$0?,$59)-4$)-+$1-+1.)0,$0?,$9<.)01<-$<($>)99C:<8-0,+$413-4$
<-$0?,$;819+1-3$,9,2)01<-46$$

$
�bc� de��f������
@,.01<-$%ABCE6A6A$+,0)194$0?,$+,(1-101<-4=$)5591.);1910H=$5/<.,+8/,4=$)-+$./10,/1)$<($)55/<2)9$(</$)99$
)+g840:,-04$0<$+,2,9<5:,-0$40)-+)/+46$O($)-H$)+g840:,-04$)/,$/,I8,40,+=$0?,H$:840$.9,)/9H$;,$9140,+$
)-+$g8401(1,+$1-$0?,$h,00,/$<($O-0/<+8.01<-6$i?,H$:840$)94<$;,$9140,+$<-$0?,$.<2,/$4?,,0$<($0?,$@10,$
N9)-$)-+$)-H$<0?,/$4?,,04$<-$>?1.?$0?,H$)/,$)5591.);9,6$K55/<2)9$<($)+g840:,-0$/,I8,404$)/,$-<0$
38)/)-0,,+6$K+g840:,-0$/,I8,404$4?<89+$1+,-01(H$0?,$/,)4<-$(</$0?,$)+g840:,-0=$,((</04$0<$:1-1:1J,$
0?,$)+g840:,-0=$)-+$+,413-$,9,:,-04$5/<5<4,+$0<$:1013)0,$0?,$40)-+)/+4$5/<5<4,+$(</$/,+8.01<-6$
iH51.)99H=$:1013)01<-$0,.?-1I8,4$4?<89+$3<$jkVlSWj[mWkSnV[m$/,I81/,:,-04$(/<:$<0?,/$.<+,$
4,.01<-46$O($)-$)+g840:,-0$+<,4$-<0$:,,0$0?,$91:104$(</$)+:1-140/)012,$)55/<2)9$8-+,/$@,.01<-$%ABC
E6A6A6o=$0?,-$0?,$)+g840:,-0$>199$/,I81/,$)55/<2)9$(/<:$0?,$N9)--1-3$)-+$p<-1-3$F<::1441<-6$$
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()*�+	,����
���,�� ����
-./'01234567895:5;<=3
>?@$ABBCDEAFDGH$IDCC$J@$KBCGAL@L$F?MGKN?$F?@$EDFOPQ$L@R@CGBS@HF$M@RD@I$I@JQDF@$AQ$Q@BAMAF@$TUVQ/$
TC@AQ@$@HQKM@$F?AF$ACC$.KFGW.U$XYZ$F@[F$DF@SQ$AM@$M@SGR@L$\MGS$F?@$]WGSS@HF̂$Q@EFDGH$LKMDHN$
F?@$TUV$EM@AFDGH$BMGE@QQ$AHL$F?AF$F?@$Q?@@FQ$AM@$\CAFF@H@L$FG$M@LKE@$AJDCDFO$FG$Q@C@EF$DF@SQ/$TUVQ$
IDCC$J@$M@_@EF@L$LKMDHN$BM@̀AEE@BFAHE@$M@RD@IQ$D\$F?@O$LG$HGF$EGSBCO$IDF?$F?DQ$M@aKDM@S@HFb$I?DE?$
EGKCL$M@QKCF$DH$L@CAOQ/$
$$
-c/'d8;59ef348gh<=3ij<8k8le<8j;3
TC@AQ@$\DCC$GKF$F?@$mDH@MAC$nDN?FQ$.\\DLARDF$AHL$QKBBCO$F?DQ$LGEKS@HF$FG$OGKM$WAQ@$mAHAN@M$IDF?$
F?@$ABBCDEAFDGH$QKJSDFFAC/$
$

opqrstuvwxxyz{|qqxw}~�{
WGHFAEF$F?@$AQQDNH@L$WAQ@$mAHAN@M$FG$QE?@LKC@$A$BM@̀QKJSDFFAC$S@@FDHN$AF$C@AQF$GH@$I@@�$BMDGM$FG$
QKJSDFFDHN$AH$ABBCDEAFDGH/$.F$F?@$BM@̀QKJSDFFAC$S@@FDHNb$QFA\\$IDCC$M@RD@I$F?@$QKJSDFFAC$M@aKDM@S@HFQb$
LDQEKQQ$F?@$M@RD@I$FDS@CDH@b$BMGRDL@$A$\@@$@QFDSAF@b$AHL$M@RD@I$F?@$BMGE@QQ$\GM$KBCGALDHN$\DC@Q$AHL$DHBKFFDHN$
AL_AE@HF$BMGB@MFO$GIH@MQ/$$
$
TC@AQ@$HGF@$F?AF$A$Q@BAMAF@$BM@̀QKJSDFFAC$S@@FDHN$DQ$M@aKDM@L$IDF?$F?@$�AHL$U@R@CGBS@HF$n@RD@I$X@MRDE@Q$
UDRDQDGH$\GM$F?@$XKJLDRDQDGH$TCAF$BMDGM$FG$ABBCDEAFDGH$QKJSDFFAC/$TC@AQ@$EGHFAEF$F?@S$LDM@EFCO$FG$QE?@LKC@$
F?DQ$S@@FDHN/$
$
��vvt}wx�{oypxw�w�yxw�}�{{
>?@$WDFO$G\$.KMGMA$BMGSGF@Q$EDFD�@H$BAMFDEDBAFDGH$DH$F?@$L@R@CGBS@HF$M@RD@I$BMGE@QQ/$�H@$IAO$FG$BMGSGF@$
F?DQ$BAMFDEDBAFDGH$DQ$F?MGKN?$A$EGSSKHDFO$S@@FDHN/$n@NDQF@M@L$H@DN?JGM?GGL$GMNAHD�AFDGHQ$IDF?DH$A$GH@̀
SDC@$MALDKQ$AHL$AL_AE@HF$BMGB@MFO$GIH@MQ$IDCC$\GMSACCO$J@$HGFD\D@L$G\$F?@$ABBCDEAFDGH$I?@H$A$QKJSDFFAC$?AQ$
J@@H$SAL@$FG$F?@$TCAHHDHN$AHL$U@R@CGBS@HF$X@MRDE@Q$U@BAMFS@HF/$�EEAQDGHACCOb$DF$IDCC$J@$H@E@QQAMO$FG$
?GCL$A$EGSSKHDFO$S@@FDHN$FG$LDQEKQQ$F?@$ABBCDEAFDGH/$�GKM$TCAHHDHN$WAQ@$mAHAN@M$EAH$AQQDQF$AHL$DH\GMS$
OGK$D\$A$EGSSKHDFO$S@@FDHN$IDCC$J@$M@aKDM@L/$$$
$
��vvt}wx�{|qqxw}~��{{
�'WKMM@HFCOb$F?@$EDFO$DQ$KFDCD�DHN$�@MMD$UMKSS$IDF?$TKMBGQ@$.CDNH@L$WGHQKCFDHN$FG$\AEDCDFAF@$F?@Q@$
S@@FDHNQ/$TC@AQ@$IGM�$IDF?$OGKM$AQQDNH@L$TCAHHDHN$WAQ@$mAHAN@M$FG$QE?@LKC@$F?@Q@$S@@FDHNQ/$$$
$

�'>?@Q@$EGSSKHDFO$S@@FDHNQ$ACCGI$ABBCDEAHFQ$AH$GBBGMFKHDFO$FG$BM@Q@HF$F?@DM$BMGBGQAC$FG$AL_AE@HF$
H@DN?JGM?GGLQ$AHL$AHO$DSBAEF@L$EDFD�@HQ/$>?@$S@@FDHNQ$ACQG$ACCGI$M@QDL@HFQ$FG$Q?AM@$F?@DM$aK@QFDGHQ$
AHL$GBDHDGHQ$AJGKF$F?@$BMGBGQAC$FG$JGF?$F?@$ABBCDEAHF$AHL$WDFO$QFA\\/$$$

$
�'.CC$S@@FDHNQ$IDF?$M@NDQF@M@L$H@DN?JGM?GGL$GMNAHD�AFDGHQ$Q?GKCL$ACQG$DHECKL@$F?@$TCAHHDHN$AHL$
U@R@CGBS@HF$X@MRDE@Q$U@BAMFS@HF$WAQ@$mAHAN@M$QG$F?AF$aK@QFDGHQ$EGHE@MHDHN$F?@$�U�$AHL$CAHL$KQ@$
BMGE@LKM@Q$EAH$J@$BMGB@MCO$ALLM@QQ@L/$>?@$ABBCDEAHF$IDCC$J@$@[B@EF@L$FG$FA�@$S@@FDHN$HGF@Q$AHL$DHECKL@$
AHO$BMG_@EF̀M@CAF@L$EGSSDFS@HFQ$F?AF$AM@$SAL@$FG$F?@$EGSSKHDFO$AF$F?@Q@$S@@FDHNQ/$.\F@M$F?@$S@@FDHNb$
BC@AQ@$EGHFDHK@$FG$IGM�$IDF?$F?@$GMNAHD�AFDGHQ$F?AF$@[BM@QQ$DHF@M@QF$DH$OGKM$BMG_@EF$FG$ALLM@QQ$EGSS@HFQ$
AHL$SDFDNAF@$EGHE@MHQ/$

$
�'.LLDFDGHAC$DH\GMSAFDGH$AJGKF$WGSSKHDFO$m@@FDHNQ$EAH$J@$BMGRDL@L$JO$M@AE?DHN$GKF$FG$F?@$TCAHHDHN$
WAQ@$mAHAN@M$\GM$F?@$ABBCDEAFDGH$GM$JO$RDQDFDHN$F?@$TCAHHDHN$AHL$U@R@CGBS@HF$X@MRDE@Q$BAN@$G\$F?@$
EDFO$I@JQDF@/$
$
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(')*+$,-.$-/0*$12.3$-34-,5.6$.52789*:8**3$7:*+;0$-00*,2-653$<268$=*+:$0265$>2-$6820$/2.?@$A+:*:-$
B572065:53$C52789*:8**3$A00*,2-62*.0$D$EFA0$G-:,720H,*IJ$

$

K����L��� �K�M����N����O�M������
P85:5$-:5$.*$?.*<.$;/+7753$-.3$-9-.3*.53$GQRAJ$<5//0$<2682.$=*+:$0265$-.3$.*$5S2062.7$*:$;/-..53$*2/$
-.3$7-0$0+:1-,5$1-,2/26250$*.$=*+:$0265$-6$6820$62I5H$P85:5$I-=$95$5S2062.7$+.35:7:*+.3$;2;5/2.50$2.$:27860D
*1D<-=H$T1$=*+$8->5$U+5062*.0$*:$,*.,5:.0$-9*+6$6820V$685$W.5:7=$R$W.>2:*.I5.6$X2>202*.$,-.$-00206$9=$
;:*>232.7$-33262*.-/$2.1*:I-62*.H$
$
P85$Y26=$*1$A+:*:-$8-0$.*$-+68*:26=$*:$,*.6:*/$*>5:$0+90+:1-,5$<5//$5U+2;I5.6$*:$*;5:-62*.0H$Y*.6-,6$685$
Y*/*:-3*$W.5:7=$R$Y-:9*.$Z-.-75I5.6$Y*II2002*.$GWYZYJ$1*:$I*:5$2.1*:I-62*.H$[8*+/3$=*+$8->5$
-.=$U+5062*.0$-9*+6$*2/$-.3$7-0$35>5/*;I5.6V$;/5-05$:5-,8$*+6$6*$\511:5=$[H$Z**:5V$Z-.-75:$*1$685$W.5:7=$
R$W.>2:*.I5.6$X2>202*.H$
$

���]�"������������̂�!����������O�����N�������!���
_̀abcdebfg̀hfiajck̀lmnfan_feojc̀abcp̀qrcdesetiuveahcweelc
x+-/21253$-11*:3-9/5$8*+02.7$,*.06:+,653$2.$,*//-9*:-62*.$<268$685$A+:*:-$E*+02.7$A+68*:26=$GAEAJ$I-=$
95$5S5I;6$1:*I$QBF[$/-.3$3532,-62*.$-.3$;-:?$155$:5U+2:5I5.60H$yTEPY$1+.32.7$-/*.5$3*50$.*6$U+-/21=$
1*:$5S5I;62*.H$z268*+6$3*,+I5.6-62*.$1:*I$AEAV$685$1*//*<2.7$06-.3-:30$<2//$-;;/=$6*$685$;:*45,6H$$
$
P85$;*;+/-62*.$I+/62;/25:$1*:$I+/62D1-I2/=$8*I50$20${H&$;5:0*.0$;5:$+.26H$P85$;:*45,653$;*;+/-62*.$1*:$685$
;:*45,6$20$|%&$;5:0*.0$:50232.7$2.$%}}$I+/62D1-I2/=$+.260H$QBF[~$:5U+2:53$3532,-62*.$-,:5-75$20$,*I;+653$
9=$-;;/=2.7$685$1*//*<2.7$06-.3-:30$6*$685$;:*45,653$;*;+/-62*.$1*:$685$;:*45,6@$
$
('�H�$-,:50$1*:$.52789*:8**3$;-:?$;+:;*050$;5:$%V���$;5:0*.0$
('%H%$-,:50$1*:$,*II+.26=$;-:?$;+:;*050$;5:$%V���$;5:0*.0$
('�H�$-,:50$1*:$*;5.$0;-,5$;+:;*050$;5:$%V���$;5:0*.0$

$
P85$:50+/62.7$-,:5-75$:5U+2:53$1*:$|%&$;5:0*.0$:50232.7$2.$%}}$+.260$20$-0$1*//*<0@$
$

C52789*:8**3$Q-:?$y-.3$ %H{&$-,:50$

Y*II+.26=$Q-:?$y-.3$$ �H|}$-,:50$

���� �� ����]��O� �������� �����������

$
P85$:5U+2:53$3532,-62*.$,-.$95$I56$*.D0265$*:$>2-$-$,-08D2.D/25+�*1$/-.3$;-=I5.6H$P85$12.-/$U+-/21253$
-,:5-75$3532,-653$*.$0265$<2//$95$0+96:-,653$1:*I$685$2.262-/$YTy$,-/,+/-62*.$95/*<H$P85$:5I-2.2.7$/-.3$
3532,-62*.$08-//$95$0-6201253$9=$-$,-08D2.D/25+$;-=I5.6$;:2*:$6*$0+932>202*.$;/-6�:5;/-6H$P*6-/$YTy$20$
,*I;+653$9=$I+/62;/=2.7$685$3532,-62*.$-,:5-75$9=$685$5062I-653$2.12//D*:DI-:?56$>-/+5$1*:$685$/-.3H$
$

T.12//$�-/+5$Q5:$A,:5$ $ �$}|V���$
P*6-/$Q-:?$A,:50$ $ S$%H�%$-,:50$
���� �� �������LN���� ���#�"��#�##�
$

Q-:?$X5>5/*;I5.6$�550$08-//$95$,*//5,653$9=$685$,26=$6*$,*>5:$685$,*06$*1$,*.06:+,62.7$.5<$;-:?$1-,2/26250$
6*$05:>5$685$.5530$*1$685$;:*45,653$;*;+/-62*.H$P8505$1550$-;;/=$6*$-.=$:5U+2:53$1-,2/26250$68-6$-:5$.*6$
;:*;*053$6*$95$;:*>2353$*.D0265H$�550$-:5$9-053$*.$685$;-:?$/-.3$3532,-62*.$-,:5-750$-.3$-.$-..+-/$,*06$;5:$
-,:5$1*:$,*.06:+,62*.$*1$;-:?$1-,2/26250H$P85$1550V$<82,8$-:5$,*I;+653$-.3$,*//5,653$*.$-$;5:D+.26$9-020V$08-//$
95$;-23$-6$62I5$*1$9+2/32.7$;5:I26$200+-.,5V$-,,*:32.7$6*$685$,-/,+/-62*.$95/*<V$+;3-653$-..+-//=H$P85$6*6-/$
QX�$I-=$95$:53+,53$-,,*:32.7$6*$685$-I*+.6$*1$;-:?0$3532,-62*.$*.$0265V$2.$:5/-62*.$6*$685$6*6-/$+.26$,*+.6H$
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$
()*$+,-.$/))$012134$ $ 5$1627893&$ $$
:;.<=$>/$+,-.?$$ $ @$%&&$A,-.?$
����
��BC� � � D����"���E���

$
:F)$.-G-,H$I;*$-GJ=)G),.<.-;,$;I$.F)$J*;K)L.$G<M$<II)L.$.F)$A=.-G<.)$<G;A,.$;I$I))?$L;==)L.)N$<,N$;.F)*$
J<MG),.?$-GJ;?)N$.;$?<.-?IM$J<*OP*)=<.)N$;Q=-H<.-;,?9$/A*.F)*G;*)6$-I$<?J)L.?$;I$M;A*$J*;K)L.$LF<,H)6$?ALF$
<?$.F)$,AGQ)*$;I$NR)==-,H$A,-.?$J*;J;?)N6$.F)$J<*O$=<,N$N)N-L<.-;,$*)SA-*)G),.?$G<M$<=?;$LF<,H)9�
T
UVWXYZT[\T]̂_T̀aYbWVcTdVefgbVaYThi\\YZT\[ZTjZ[kYblgTmfkVbYelTl[TnZVWcgTVefToaYeT̀aVbYT
T
:F)$J*;K)L.$-?$=;L<.)N$p$G-=)$)<?.$;I$q-HF=-,)$r<,<=6$N-*)L.=M$?;A.F$;I$s@J;$(<*O$<L*;??$.F)$?.*)).6$<,N$
?F<*)?$<$J*;J)*.M$Q;A,N<*M$R-.F$t)?.)*=M$r*))O$u*)),R<M9$:MJ-L<==M6$<$1vw$R-N)$?J)L-<=$=<,N?L<J)$
QAII)*$R;A=N$Q)$*)SA-*)N$;,$.F)$)<?.$J*;J)*.M$=-,)$<QA..-,H$t)?.)*=M$r*))O$0+xy$%3&P39z9v$q949$u-{),$.F)$
N*<-,<H)$.*<L.$.F<.$?)J<*<.)?$.F)$.*<-=$I*;G$.F-?$J*;J;?)N$N){)=;JG),.6$.F)$L-.M$R-==$,;.$-GJ;?)$.F)$
G<,N<.;*M$1vw$R-N)$QAII)*$R-N.F6$QA.$*)SA)?.?$.F<.$.F)$=<,N?L<J-,H$*)SA-*)N$.;$?L*)),$.F)$J<*O-,H$=;.$0?))$
J<*O-,H$=;.$?L*)),-,H$*)SA-*)G),.?$Q)=;R4$Q)$-,L*)<?)N$Q)M;,N$RF<.$-?$*)SA-*)N$I;*$?L*)),-,H9$:F)$QAII)*$
R-N.F$J*;{-N)N$?F;A=N$L;,?-N)*$IA.A*)$G<-,.),<,L)$<,N$G<.A*)$?-|)$;I$.F)$J=<,.-,H?9$r;;*N-,<.-;,$R-.F$
(}y~$.;$),?A*)$<,$<JJ*;J*-<.)$QAII)*$-?$J*;{-N)N9$~F;A=N$.F)$L;,L)J.$LF<,H)6$?.<II$R-==$*)P){<=A<.)$.F)$
,))N$.;$*)SA-*)$.F)$1vw$R-N)$~J)L-<=$�<,N?L<J)$�AII)*$Q<?)N$AJ;,$.F)$I;*G<=$?-.)$J=<,$?AQG-..<=9$$
$
l̀VefVZfT�YgW�eT�ZWlYZWVT
T
��!���E�EC�����C�������������������!�������B����!��������������$�$~J)L-<=$
N)N-L<.-;,$<,N$N){)=;JG),.$L*-.)*-<$<JJ=-L<Q=)$.;$-,I-==$N){)=;JG),.$<,N$N){)=;JG),.$R-.F-,$.*<,?-.$?.<.-;,$
<*)<?$-,L=AN)$.F)$I;==;R-,H�$0%4$�<,N$J*;{-N)N$-,$L;,I;*G<,L)$R-.F$?G<==$A*Q<,$J<*O$0~+(4$L*-.)*-<$?F<==$
Q)$L*)N-.)N$.;R<*N$?<.-?IM-,H6$-,$RF;=)$;*$-,$J<*.6$,)-HFQ;*F;;N$J<*O$=<,N$N)N-L<.-;,$*)SA-*)G),.?9$014$
�<,N$J*;{-N)N$.;$L;GJ=).)$;*$),F<,L)$.F)$?M?.)G$;I$*)H-;,<=$.*<-=?$;*$H*)),R<M?$.F<.$L;,,)L.$Q-LML=-?.?$
<,N$J)N)?.*-<,?$.;$G<K;*$N)?.-,<.-;,?$;,$.F)$N){)=;JG),.$?-.)$<,N$.;$<NK<L),.$J*;J)*.-)?$?F<==$Q)$L*)N-.)N$
.;R<*N$?<.-?IM-,H6$-,$RF;=)$;*$-,$J<*.6$L;GGA,-.M$J<*O$=<,N$N)N-L<.-;,$*)SA-*)G),.?9$
�
��!���E�����������������������������������$:F)$A?)*$)@J)*-),L)$<.$~+(?$?F;A=N$Q)$H)<*)N$
.;R<*N$?;L-<=$-,.)*<L.-;,$<,N$=)-?A*)$;JJ;*.A,-.-)?9$�$~+($?F<==$Q)$,;$=)??$.),$.F;A?<,N$0%262224$?SA<*)$
I)).$-,$?-|)9$xA)$.;$.F)-*$?G<==$?-|)6$~+(?$?F<==$Q)$;R,)N$<,N$G<-,.<-,)N$QM$<$,;,PL-.M$),.-.M6$?ALF$<?$<$
G).*;J;=-.<,$N-?.*-L.$;*$F;G);R,)*w?$<??;L-<.-;,6$I;*$<==$J<*O?$=)??$.F<,$v$<L*)?$-,$?-|)9$r;;*N-,<.-;,$R-.F$
(}y~$-?$,)L)??<*M$.;$N)I-,)$<JJ*;J*-<.)$J*;H*<GG<.-L$<,N$N)?-H,$)=)G),.?$J*-;*$.;$?-.)$J=<,$;*$I-,<=$J=<.9$$
~))$?)L.-;,$&9%�9x$I;*$<$L;GJ=).)$=-?.$;I$J;.),.-<=$<,N$*)SA-*)N$)=)G),.?$?ALF$<?$IA*,-?F-,H?$<,N$*)L*)<.-;,$
I)<.A*)?9$~+(?$?F;A=N$Q)$)SA-.<Q=M$N-?.*-QA.)N$.F*;AHF;A.$<$J*;K)L.9$~+(?$?F;A=N$Q)$<=-H,)N$R-.F$?-N)R<=O?$
<,N$.*<-=?$<,N$N)?.-,<.-;,?$;,$<NK;-,-,H$J*;J)*.M$.;$I<L-=-.<.)$N-*)L.$J)N)?.*-<,$<,N$Q-LML=)$L;,,)L.-{-.M9$
~+(?$?F;A=N$?)*{)$<?$=<,NG<*O?6$I;L<=$J;-,.?$<,N$L),.)*?$;I$<L.-{-.M$*)=<.-{)$.;$;.F)*$L;GJ=)G),.<*M$A?)?$
0,;.$,)L)??<*-=M$<.$.F)$H);H*<JF-L$L),.)*$;I$.F)$N){)=;JG),.49$~+(?$?F;A=N$F)=J$.;$L*)<.)$<${-?A<=$-N),.-.M$
.;$?.*),H.F),$<$?),?)$;I$J=<L)$<,N$;*-),.<.-;,$.F*;AHF$?J)L-I-L$N)?-H,$L*-.)*-<9$$
$
(}y~$-?$?AJJ;*.-{)$;I$.F)$J<*OP=-O)$<G),-.-)?$J*;J;?)N9$(}y~$x;H$(<*O$~.ANM$0�A*;*<$rF<,,)=6$12136$
?.<*.?$<.$�z$G-,A.)?4$L;A=N$Q)$<$H;;N$*)?;A*L)$RF),$N)?-H,-,H$.F)$J).$<G),-.-)?$J*;J;?)N9$$
$
C��������B��������
:F)*)$R-==$Q)$?){)*<=$.*))?$-GJ<L.)N$;,$.F-?$J*;J)*.M$NA)$.;$N){)=;JG),.9$�A<=-I-)N$<II;*N<Q=)$F;A?-,H$
L;,?.*AL.)N$-,$L;==<Q;*<.-;,$R-.F$.F)$�q�$G<M$Q)$)@)GJ.$I*;G$.*))$G-.-H<.-;,$I))$*)SA-*)G),.?9$t-.F;A.$
N;LAG),.<.-;,$?F;R-,H$J<*.,)*?F-J$R-.F$�q�6$.F)$I;==;R-,H$?.<,N<*N?$R-==$<JJ=M$.;$M;A*$J*;K)L.9$$
$$
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������������������()���*�����
+',-../$01$/23.$3453$5-.$67$0-$8-.53.-$21$95:2;.-$3453$<2::$=.$2>;593.?$=@$?.A.:0;>.13$-.BC2-.$3-..$
;-./.-A53201$0-$>232853201D$$,4.$213.13201$0E$34.$,-..$F-./.-A53201$F0:29@$2/$30$;-./.-A.$3-../$3453$
5-.$21$800?$901?23201$51?$0E$4284$A5:C.$?C-218$34.$;-09.//$0E$?.A.:0;>.13D$$G232853201$E0-$3-../$
-.>0A.?$E-0>$34.$;-0;.-3@$951$=.$5990>;:2/4.?$=@$3-../$=.218$;:513.?$=59H$0130$34.$/23.$34-0C84$
34.$:51?/95;.$;:51I$;5@>.13$>5?.$2130$34.$,-..$F:513218$JC1?I$0-$5$90>=2153201$0E$34.$3<0D$$KE$
3-../$5-.$;:513.?$01$34.$/23.I$34.$>232853201$-.BC2-.>.13$2/$51$2194LE0-L2194$-.;:59.>.13D$$,42/$2/$21$
5??23201$30$34.$-.8C:5-$:51?/95;.$-.BC2-.>.13/D$$J0-$.M5>;:.I$2E$5$%N7$3-..$2/$-.>0A.?I$%N$95:2;.-$
2194./$>C/3$=.$-.;:59.?$=59H$0130$34.$/23.D$$,4.$C/.$0E$3-..$.BC2A5:.13/$2/$103$599.;35=:.$E0-$3-..$
>232853201D$
$

O������PQ����
�����������
�����R��S�
+'T4.1$34.$/23.$;:51$2/$/C=>233.?I$;:.5/.$/40<$51?$:5=.:$5::$.M2/3218$3-../$01$5$/.;5-53.$/4..3$95::.?$
,-..$G232853201$F:51$51?$21?2953.$<4294$.M2/3218$3-../$<2::$=.$;-./.-A.?$0-$-.>0A.?D$$F:.5/.$219:C?.$
8-5?218$01$342/$/4..3$5/$<.::D$$J0-./3-@$U2A2/201$/35EE$<2::$901?C93$5$3-..$5//.//>.13$5E3.-$34.$212325:$
/C=>2335:I$<4294$219:C?./$/;.92./I$/2V.I$901?23201I$51?$:0953201$E5930-/D$$KE$34.-.$2/$213.-./3$21$
?.3.->21218$>232853201$-.BC2-.>.13/$=.E0-.$@0C-$/C=>2335:I$34.-.$2/$34.$0;3201$0E$42-218$5$901/C:3218$
5-=0-2/3W$5$:2/3$951$=.$0=3521.?$E-0>$J0-./3-@$C;01$-.BC./3D$J0-./3-@$<0C:?$-.BC2-.$5$>..3218$<234$
34.$5-=0-2/3$/.:.93.?$30$>5H.$/C-.$3453$<.$58-..$01$34.$5;;-52/5:D$
$

+'X19.$J0-./3-@$Y35EE$901?C93/$34.$3-..$5//.//>.13I$5$/;-.5?/4..3$<2::$=.$;-0A2?.?$/40<218$34.$?0::5-$
A5:C.$0E$34.$3-../$3453$<2::$=.$-.>0A.?$5/$<.::$5/$34.$1C>=.-$0E$2194./$-.BC2-.?$E0-$-.;:59.>.13$
=59H$0130$34.$/23.D$$KE$5$Z01/C:3218$[-=0-2/3$2/$42-.?I$342/$21E0->53201$<2::$=.$/C;;:2.?$=@$34.>D$$K1$
>0/3$95/./I$34.$>232853201$2194./$951$=.$-.;:59.?$01$34.$/23.$34-0C84$C;8-5?./$30$34.$:51?/95;.$
;:51D$$$
$

+'Z2A2:$51?$YTGF$;:51/$<2::$103$=.$5;;-0A.?$=@$[C-0-5$J0-./3-@$C132:$3-..$>232853201$45/$=..1$
5;;-0A.?$34-0C84$34.$Y23.$F:51$F-09.//D$

�
+'[1@$3-../$3453$5-.$;-./.-A.?$01$34.$/23.$?C-218$901/3-C93201$5932A232./$/45::$E0::0<$34.$/351?5-?$
?.352:/$E0-$,-..$F-03.93201$;.-$34.$9C--.13$F5-H/I$\.9-.53201$]$X;.1$Y;59.$U.?2953201$51?$
U.A.:0;>.13$Z-23.-25$>51C5:D$$,4.$,-..$F-03.93201$103./$/45::$=.$219:C?.?$01$34.$;:51D$$$
$

+',4.$:21H$E0-$34.$>51C5:$951$=.$E0C1?$53̂$$
433;/̂__5C-0-5A.-̀D40/3.?D92A29:2A.D90>_9>/_X1.D5/;Ma;0-35:K?b%c̀6̀&N6];58.K?b%cd̀efd̀$$

$
���������������	��� �
+'UC.$30$34.$21A5/2A.$g>.-5:?$[/4$h0-.-$3453$45/$=..1$21E./3218$3-../$5:018$34.$J-013$\518.I$5::$
/;.92./$0E$[/4$5-.$;-042=23.?$E-0>$;:513218$<23421$34.$Z23@$0E$[C-0-5$i$;:.5/.$=.$/C-.$3453$@0C-$
j51?/95;.$[-9423.93$2/$5<5-.$0E$342/$-.BC2-.>.13D$

�

k����P�k���l������
�m��������
,4.$?2/3-293$45/$-.A2.<.?$34.$?.A.:0;>.13$;-0;0/5:$21$3.->/$0E$-.BC2-.?$:51?$?.?2953201/$51?_0-$95/4L21L
:2.C$9013-2=C3201/D$
$
%D'j51?$?.?2953201$E0-$;C=:29$/9400:$/23./$0-$95/4L21L:2.C$0E$:51?$?.?2953201$
n32:2V218$34.$Z23@$0E$[C-0-5$n12E2.?$U.A.:0;>.13$X-?21519.$o34.$pnUX7qI$34.$:51?$?.?2953201$
95:9C:53201$E0-$34.$/9400:$?2/3-293$2/$#rs���������$0-$51$5;;-0;-253.$95/4L21L:2.C$E..D$,42/$59-.58.$
<5/$95:9C:53.?$C/218$34.$Y.93201$6DfD%tD[D̀$0E$34.$nUX$=5/.?$01$/3C?.13$@2.:?$-5320/$E0-$uvwxyz
{|uyw}~�y��~����yx}~��v�y���$,4.$?2/3-293$;-0;0/./$30$C32:2V.$51$5;;-52/5:$>.340?$30$?.3.->21.$34.$
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()*+$,)+-./$0)12.$)3$42/1*5.6$*5$3.7/*45$89:9%&9;98$4($/<.$=>?9$@)3.6$45$/<.$;+)A)<4.$B425/C$
)33.334+D3$EFE8$)AA+)*3)1G$/<.$7)3<H*5H1*.2$4($1)56$7)1721)/*45$*3$I��J"J��KL�9$@)3.6$45$/<.$3*M.$)56$
147)/*45$4($/<*3$6.0.14A,.5/G$/<.$N7<441$>*3/+*7/$+.O2.3/3$7)3<H*5H1*.2$4($1)56$6.6*7)/*459$$
$

$
P

�Q�����R�����
S��
������
TUVWVXYZX[\VY]̂__YV\̀\̂a\YXYV\b\VVX_YWbY[c\Yd̂[\Ye_XfYXfgYdUhĝâîWfYe_X[YbWVYV\â\]YXfgỲWjj\f[kYe_\Xi\Y
V\ilWfgY[WYX__YZX[\VYm\lXV[j\f[ỲWjj\f[iY]̂[cYnWUVŶf̂[̂X_YiUhĵ[[X_kY
�
opqrsttuptvr

w';$x)/.+$,)*5$.y/.53*45$x*11$z.$+.O2*+.6$)145{$14/$(+45/){.G$)56$)$144A.6$x)/.+$32AA1C$x*11$z.$+.O2*+.6$

(4+$)5C$5.x$(*+.$<C6+)5/3$)56$(4+$(*+.$3.+0*7.$1*5.39$

w'|)7<$*56*0*62)1$z2*16*5{$x*11$5..6$*/3$4x5$x)/.+$3.+0*7.$,./.+G$)56$.)7<$,./.+$x*11$5..6$*/3$4x5$(*y/2+.$

25*/$/)z1.9$

w';$3.A)+)/.$*++*{)/*45$x)/.+$,./.+$x*11$z.$+.O2*+.6$(4+$74,,45$1)5637)A.6$)+.)39$

w'>4,.3/*7$3.+0*7.$)1147)/*45$){+..,.5/3$}>N;;~$x*11$z.$+.O2*+.69$

w';$3)5*/)+C$3.x.+$)5)1C3*3$x*11$z.$+.O2*+.6$/4$.532+.$/<)/$/<.$.y*3/*5{$3)5*/)+C$3.x.+$/<)/$*3$A+.3.5/$*5$

|yA43*/*45$;0.52.$x*11$<)0.$/<.$7)A)7*/C$/4$,../$/<.$5..63$4($/<.$5.x$6.0.14A,.5/9$

w';$N���$+.A4+/$)56$A1)5$x*11$z.$+.O2*+.69$$
r

������qr�p����ptr��������pvY
�'�)/.+$3.+0*7.$,)C$z.$A+40*6.6$(+4,�$x)/.+$,)*5$*5$|$|yA43*/*45$;0.52.9$
$

�'N)5*/)+C$3.x.+$3.+0*7.$,)C$z.$A+40*6.6$(+4,�$3)5*/)+C$3.x.+$,)*5$*5$|$|yA43*/*45$;0.52.9$
�

�'�+4�.7/$*3$147)/.6$45$/<.$(4114x*5{$�)A$�){.3�$%FB�
�

������qr�p����pr�p�u��p�p��tvr
�';$N*/.$�1)5$*3$+.O2*+.6$(4+$/<*3$A+4�.7/$)56$,23/$3<4x$.y*3/*5{$)56$A+4A43.6$2/*1*/*.3$*57126*5{�$
$
�'�2z1*7��+*0)/.$�)*53$
�'N.+0*7.$�*5.3$
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(')*+,-$.,+,-/$
('01-,$2344-,//156$716,/$
('01-,$89:-*6+/$*-,$6,;,//*-9$+5$/,-<1;,$953-$:,<,=54>,6+?$
('@==$3+1=1+9$;566,;+156/$16$+A,$*-+,-1*=$-5*:B*9$*-,$-,C31-,:$+5$D,$D5-,/?$$

$
E' F,6,-*=$3+1=1+9$:,/1G6$;-1+,-1*$;*6$D,$H536:$16$2,;+156$I$5H$+A,$2+*6:*-:/$*6:$24,;1H1;*+156/$J,G*-:16G$
)*+,-K$2*61+*-9$2,B,-$*6:$2+5->$L-*16*G,$M6H-*/+-3;+3-,$NO+1=1+9$.*63*=P?$

$
E'@==$;5>>,-;1*=$*6:$16:3/+-1*=$3/,-/$+A*+$:1/;A*-G,$B*/+,B*+,-$+5$+A,$Q1+9$5H$@3-5-*$*-,$+5$>,,+$.,+-5$
)*+,-$J,;5<,-9R/$M6:3/+-1*=$S-,TU-,*+>,6+$S-5G-*>?$@44=1;*6+/$*-,$,6;53-*G,:$+5$-,*;A$53+$+5$.,+-5$
)*+,-$J,;5<,-9$,*-=9$16$+A,$4=*6616G$4-5;,//$+5$=,*-6$>5-,$*D53+$+A,$4-5G-*>$-,C31-,>,6+/?$

$
E' V5+,$+A*+$@3-5-*$)*+,-$-,/,-<,/$+A,$-1GA+$+5$,6*;+$;,-+*16$-,/+-1;+156/$+A*+$>*9$16;=3:,$;3-+*1=>,6+$5H$
B*+,-$+*4/$5-$3/*G,$5H$656TH36;+156*=$+3-H$*/$,/+*D=1/A,:$D9$Q1+9$W-:16*6;,?$$
$

E' S=,*/,$-,H,-,6;,$W-:16*6;,$V5?$XYXXTZ[$4,-+*1616G$+5$+A,$3/,$*6:$-,/+-1;+156/$5H$+3-H$*6:$5-6*>,6+*=$
B*+,-$H,*+3-,/?$

$
\]̂_̂]̀abcdc_efgch]aiccjka
E'@$4*-+1*=$2+5->$L-*16*G,$L,<,=54>,6+$H,,$1/$-,C31-,:$4-15-$+5$+A,$-,;5-:16G$5H$+A,$23D:1<1/156$S=*+$5-$
*+$+A,$+1>,$5H$D31=:16G$4,->1+$*44-5<*=$1H$*$S=*+$1/$65+$-,C31-,:?$@::1+156*=$2+5->$L-*16*G,$H,,/$>*9$D,$
;A*-G,:$*6:$*-,$D*/,:$56$+A,$*>536+$5H$1>4,-<153/$/3-H*;,$;-,*+,:$D9$+A1/$4-5l,;+?$$
$

E'UA,$)*+,-$U-*6/>1//156$L,<,=54>,6+$0,,$*6:$+A,$2*61+*-9$2,B,-$M6+,-;,4+5-$0,,$A*<,$D,,6$;5>D16,:$
16+5$+A,$B*+,-$;566,;+156$H,,$*6:$*-,$-,C31-,:$+5$D,$4*1:$*H+,-$1//3*6;,$5H$D31=:16G$4,->1+$*6:$4-15-$+5$
1//3*6;,$5H$+A,$Q,-+1H1;*+,$5H$W;;34*6;9?$

$
E'05-$*$H3==$=1/+16G$5H$O+1=1+9$0,,/K$4=,*/,$/,,$+A,$@3-5-*$)*+,-$0,,$2;A,:3=,/?$Q566,;+156$H,,/$/A53=:$
D,$4*1:$4-15-$+5$L,;,>D,-$m%/+$BA1;A$*-,$/3Dl,;+$+5$16;-,*/,/$*/$*44-5<,:$D9$Q1+9$Q536;1=?$
$

E'Q5>>,-;1*=$3/,-/$B1+A$>,+,-/$56,$*6:$56,TA*=H$16;A,/$*6:$/>*==,-$B1+A$=*6:/;*4,:$*-,*/$65+$/,-<,:$
D9$*$/,4*-*+,$1--1G*+156$/9/+,>$/A*==$D,$;A*-G,:$*6$53+:55-$H,,$D*/,:$3456$+A,$+5+*=$=*6:/;*4,:$*-,*?$

�
����no�����������n����
pqrsrtuvtwxrurxyzx{|uw}xu~rtz�t�xut�~u�q��z�uz��rsyx�x�wu�s��s�x�w|us�u�sqru�rs�x�wu��t�|�uu�rtz�t�xu
~x|z��u|wt�~tr~|u�t�u�xu�sq�~uz�uw}xu�zw��|u��wsr�u�rtz�t�xu�x|z��ut�~u�x�}�z�t�u�rzwxrzt�$*6:$
��wt�~tr~|ut�~u��x�z�z�twzs�|u�x�tr~z��uvtwxr�u�t�zwtr�u�x{xrut�~u�wsr�u�rtz�t�xu���rt|wrq�wqrx��u
u
�c̀a�jj�cj�a
�'@$/1G61H1;*6+$45-+156$5H$+A1/$/1+,$1/$B1+A16$+A,$),/+,-=9$Q-,,�$H=55:4=*16?$2,,$;A*4+,-$Z?Y$5H$+A,$Q1+9$5H$
@3-5-*$2+5->$L-*16*G,$*6:$L,/1G6$U,;A61;*=$Q-1+,-1*$>*63*=$H5-$/3D>1++*=$-,C31-,>,6+/$5H$656T
0�.@$1:,6+1H1,:$H=55:4=*16/?$$$

�'S,-$2,;+156$Z?I?m$J,/1:,6+1*=$Q56/+-3;+156?$V,B$;56/+-3;+156$*6:$23D/+*6+1*=$M>4-5<,>,6+$5H$*69$
-,/1:,6+1*=$/+-3;+3-,$/A*==$A*<,$+A,$=5B,/+$H=55-$N16;=3:16G$D*/,>,6+$5-$;-*B=$/4*;,PK$,=,;+-1;*=K$A,*+16GK$
<,6+1=*+156K$4=3>D16GK$*6:$*1-$;56:1+15616G$,C314>,6+$*6:$5+A,-$/,-<1;,$H*;1=1+1,/$N16;=3:16G$:3;+B5-�PK$
,=,<*+,:$+5$+B5$H,,+$*D5<,$+A,$D*/,$H=55:$,=,<*+156?$O456$;5>4=,+156$5H$+A,$/+-3;+3-,K$+A,$,=,<*+156$5H$
+A,$=5B,/+$H=55-K$16;=3:16G$D*/,>,6+$5-$;-*B=$/4*;,K$/A*==$D,$;,-+1H1,:$D9$*$=1;,6/,:$Q5=5-*:5$
S-5H,//156*=$�6G16,,-K$*-;A1+,;+K$5-$=*6:$/3-<,95-?$23;A$;,-+1H1;*+156$/A*==$D,$/3D>1++,:$+5$+A,$
0=55:4=*16$@:>161/+-*+5-K$4-15-$+5$1//3*6;,$5H$*$;,-+1H1;*+,$5H$5;;34*6;9?$$
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(')*$+*,-$./$011*+23$.4$562$71**3810.4$+.56*95$0$71**3810.4$:2;21*8<245$=2,<.5$>7=:=?@$4*$+*,-$./$
011*+23$+.56.4$562$71**3+0A$+.56*95$0$BCDEF$*,$0$)*$F./2$0401A/./$.4G19323$+.56.4$562$7=:=H$

('EI7:J/$E0K*,$:,0.40L2+0A$=104$/593A$.3245.M.23$G080G.5A$G*4G2,4/$.4$562$2N./5.4L$G91;2,5/$9432,$
ON8*/.5.*4$P;2492$5605$G*4;2A$Q2/52,1A$B,22-@$+6.G6$G*913$R2$0$G09/2$*M$.4G,20/23$,./-$*M$M1**3.4L$
5*$562$/.52H$S62,2$60;2$R224$.<8,*;2<245/$98/5,20<$5*$T245*4$Q0A$G91;2,5/$043$B0452,R9,A$=0,-$5605$
<0A$60;2$.<80G523$56./$G*43.5.*4H$S6./$32;21*8<245$./$4*5$,2/8*4/.R12$M*,$M.N.4L$8,22N./5.4L$3,0.40L2$
/A/52<$32M.G.24G.2/H$I*+2;2,@$56./$8,*K2G5$<9/5$8,*52G5$562$8,*8*/23$/5,9G59,2/$M,*<$2N./5.4L$60U0,3/$
043$<9/5$4*5$<0-2$G*43.5.*4/$+*,/2$M*,$*562,$8,*82,5.2/H$P4$0401A/./$*M$56./$G91;2,5$<0A$R2$,2V9.,23$
5*$V9045.MA$562$M1**3.4L$.<80G5/$562$2N./5.4L$G91;2,5$<0A$*,$<0A$4*5$G09/2$5*$562$/.52H$

('P$=,21.<.40,A$:,0.40L2$F28*,5$/6011$R2$/9R<.5523$+.56$562$/.52$8104H$)*52$5605$0$7.401$:,0.40L2$F28*,5$
/6011$R2$/9R<.5523$+.56$562$B.;.1$=104/H$S62$=,21.<.40,A$:,0.40L2$F28*,5$/6011$R2$/9R<.5523$05$562$5.<2$
*M$=1044.4L$:280,5<245$0881.G05.*4$/9R<.5501H$F2M2,$5*$W2G5.*4/$%HXHY$Z$%HXHX$M*,$/9R<.5501$
,2V9.,2<245/H$P$,2;.2+$M22$/6011$R2$80.3$5*$562$B.5A$8,.*,$5*$0GG28504G2$*M$562$=,21.<.40,A$:,0.40L2$
F28*,5H$$

['S62$:,0.40L2$=104$043$F28*,5$4223/$5*$033,2//$562$3,0.40L2$32/.L4$M*,$R*56$860/2$\$043$
860/2$%H$S6./$1.-21A$+.11$,2V9.,2$5+*$/280,052$3,0.40L2$8104/@$*42$3,0.40L2$8104$/6225$M*,$
860/2$\$043$*42$3,0.40L2$8104$/6225$M*,$860/2$%H$

('7*,$32;21*8<245$8,*K2G5/$5605$033$<*,2$5604$]@&&&$/V90,2$M225$*M$42+$.<82,;.*9/$0,20$*,$3./59,R$\$0G,2$
*,$<*,2@$*4/.52$7911$W82G5,9<$:25245.*4$>7W:?$82,$B60852,/$\&$043$\\$*M$562$W::SB$./$,2V9.,23H$S62$
8,*8*/23$WBE>/?$/6011$R2$.4$810G2$8,.*,$5*$80;.4L@$043$.5$/6011$R2$0GG28523$8,.*,$5*$562$.//904G2$*M$
S2<8*,0,A$B2,5.M.G052$*M$DGG9804GA$>SBD?$*,$B2,5.M.G052$*M$DGG9804GA$>BD?H$$

('P$:,0.40L2$F28*,5$F2;.2+$B62G-1./5$/6*913$R2$G*<812523$043$/.L423$RA$0$8,*M2//.*401$24L.422,$043$
981*0323$+.56$562$F28*,5$M*,$562$M.,/5$,2;.2+H$S62$B62G-1./5$G04$R2$1*G0523$05$562$M*11*+.4L$1.4-̂$:2/.L4$
W50430,3/$043$B62G-1./5/H$

('S62$1*+2/5$8*.45$*M$245,A$>C=O?$/6011$R2$<.4.<9<$*42_M**5$0R*;2$011$O<2,L24GA$D;2,M1*+$O12;05.*4/$
043$011$\&&_A20,$8*43.4L$043$M1*+$32856/H$$

(')*52$5605$=,21.<.40,A$:,0.40L2$F28*,5$>=:F?$,2;.2+$M22/$+.11$R2$1.<.523$5*$562$M.,/5$56,22$,2;.2+/H$̀M$
033.5.*401$,2;.2+/$0,2$,2V9.,23@$M*9,56$043$L,2052,@$5624$42+$M22/$+.11$R2$,2V9.,23H$

('S62$B.5A$*M$P9,*,0$60/$04$9830523$:,0.40L2$B,.52,.0$E04901$>P9L9/5$%&%X?$+6.G6$/6*913$R2$9/23$M*,$
56./$043$011$M959,2$/9R<.5501/H$a*9$0,2$6.L61A$24G*9,0L23$5*$,203$/2G5.*4$\H]$Ẁb)̀7̀BP)S$c=:PSOW$
da$BIP=SOF$043$W2G5.*4$\He$FOf̀ẀD)W$M*,$0$/9<<0,A$*M$562$G604L2/$.4$562$B.5AJ/$B,.52,.0H$S62$
E04901$G04$R2$3*+41*0323$05$562$M*11*+.4L$1.4-̂$P9,*,0$Q052,$:2/.L4$W50430,3/$

$
g' <̀8*,5045$,2M2,24G2$<052,.01/$G04$R2$0GG2//23$;.0$562$B.5AJ/$b̀W$5**1/H$
$

g':,0.40L2$,2M2,24G2/$8,*;.323$.4$562/2$4*52/$<0A$4*5$R2$04$2N609/5.;2$1./5$*,$.4G1932$011$8*5245.011A$
,212;045$2N./5.4L$*,$9432,_,2;.2+$3*G9<245/H$P88,*;23$,28*,5/$043$8104/$G04$R2$M*943$;.0$562$B.5AJ/$
=,*82,5A$E08H$=120/2$4*52$5605$088,*;23$B.5A$3*G9<245/$R2M*,2$088,*N.<0521A$562$A20,$%&&&$0,2$
L242,011A$4*5$0;0.10R12$*4$562$B.5AJ/$+2R/.52$043$<9/5$R2$,2V92/523$RA$562$:2/.L4$O4L.422,$M,*<$
P9,*,0$Q052,H$S62$B.5A$G04$*41A$8,*;.32$G*8.2/$*M$088,*;23$E0/52,$:,0.40L2@$=,21.<.40,A$:,0.40L2@$
7.401$:,0.40L2@$043$B.;.1$=104$3*G9<245/H$$̀4$G0/2/$+62,2$B.5A$,2;.2+$*M$562/2$3*G9<245/$./$*4_L*.4L$
043$562A$<0A$60;2$/*<2$.<80G5$*4$562$8,*K2G5@$.5$./$562$:2/.L4$O4L.422,J/$,2/8*4/.R.1.5A$5*$G*450G5$562$
:2/.L42,/$*M$562$3*G9<245/$9432,_,2;.2+$043$G**,3.4052$32/.L4/H$
$

g'F2M2,$5*$O12G5,*4.G$:,0+.4L$)9<R2,/$>O:)/?$%%\Yh&$>E.//.//.88.$P;2492$043$T245*4$Q0A$
W5*,<+052,$̀<8,*;2<245/?@$%%\%%h$>B0452,R9,A$=0,-$F24*;05.*4?$M*,$/988*,5.4L$.4M*,<05.*4$,210523$
5*$A*9,$/.52H$F2M2,$5*$EI7:J/$Q2/52,1A$B,22-$>c8/5,20<$*M$Q2/52,1A$B,22-$:0<?$7IP:$%&\i$043$
EI7:J/$Q2/52,1A$B,22-$E0K*,$:,0.40L2+0A$=104$%&\]H$EI7:$/593.2/$G04$R2$M*943$05$562$M*11*+.4L$
1.4-$>6558/̂jj*4R0/2H<6M3H*,Lj<08/20,G6j?H$

$
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(')*+$,-./-++0$/1$0+123-1/45+$630$0+1+708*/-.$7-9$9+:+0;/-/-.$/6$7$1:<9=$4=$>/5+$?/.*$@5339$A/1:0/8:$
B>?@AC$*71$4++-$83;25+:+9$203231/-.$/;203D+;+-:1$E/:*/-$30$79F78+-:$:3$:*+$,-./-++0G1$203231+9$
9+D+532;+-:H$I-=$1<8*$/;203D+;+-:1$;7=$4+$0+J</0+9$:3$4+$83-1:0<8:+9$71$7$270:$36$:*7:$203F+8:H$
K3309/-7:/3-$E/:*$:*+$K/:=$1*755$4+$/-/:/7:+9$/-$:*31+$/-1:7-8+1$7:$:*+$>71:+0$L57-$M+D+5$30$71$133-$71$
9+:+0;/-+9$E/:*$7-=$203231+9$9+D+532;+-:H$

$
('N-9+0$:*+$203D/1/3-1$36$K3530793$O+D/1+9$P:7:<:+$QRST%SUV%BWCX$7-=$9+:+-:/3-$30$/-6/5:07:/3-$678/5/:=$
:*7:$4+83;+1$32+07:/3-75$76:+0$I<.<1:$YX$%V&YX$/1$0+J</0+9$:3$-3:/6=$93E-1:0+7;$E7:+0$0/.*:1$*359+01$
20/30$:3$32+07:/3-H$>/5+$?/.*$@5339$A/1:0/8:$B>?@AC$*71$80+7:+9$7$120+791*++:$630;$B8755+9$Z[\][̂_̀ab]
[cdcC$630$9+:+0;/-/-.$83;25/7-8+$E/:*$:*+$1:7:<:+$7-9$7$E+4$230:75$:*7:$E/55$1+-9$7$E++e5=$+S;7/5$
-3:/6/87:/3-$:3$93E-1:0+7;$E7:+0$0/.*:1$*359+01X$17:/16=/-.$:*+$-3:/6/87:/3-$0+J</0+;+-:1H$)*+$
A+D+532+0$E/55$4+$0+123-1/45+$630$*7D/-.$7$L036+11/3-75$,-./-++0X$5/8+-1+9$/-$:*+$P:7:+$36$K3530793X$
83;25+:+$:*+$Z[\][̂_̀ab][cdc$7-9$<25379/-.$:3$:*+$P:7:+G1$E+4$230:75H$I<0307$f7:+0$E/55$D+0/6=$:*+$
/-630;7:/3-$;7:8*+1$:*+$6/-75$907/-7.+$0+230:H$g3:/6/87:/3-$;<1:$4+$;79+$4+630+$K/D/5$L57-1$E/55$4+$
72203D+9$30$P:30;E7:+0$L+0;/:1$E/55$4+$/11<+9H$$$

$
('O+5+71+$07:+$630$:*+$9+:+-:/3-$23-9$1*755$4+$471+9$<23-$:*+$PAA)K$>7-<75X$57:+1:$0+D/1/3-H$
$
('L+0$:*+$O379E7=$A+1/.-$>7-<75h$)*+$1532+$7E7=$603;$:*+$4</59/-.$1*755$*7D+$7$;/-/;<;$.079+$36$
6/D+$BYC$2+08+-:$630$:*+$6/01:$:+-$6++:$30$:3$:*+$2032+0:=$5/-+X$E*/8*+D+0$388<01$6/01:X$:*+-$7$;/-/;<;$36$
:E3$B%C$2+08+-:$<-:/5$:*+$1532+$0+78*+1$:*+$1E75+$703<-9$:*+$4</59/-.H$i6$2*=1/875$341:0<8:/3-1$30$53:$
5/-+1$203*/4/:$:*+$:+-$6++:$36$*30/j3-:75$9/1:7-8+X$7$6/D+$BYC$2+08+-:$1532+$1*755$4+$203D/9+9$:3$7-$72203D+9$
75:+0-7:/D+$;+:*39$36$9/D+0:/-.$1:30;$0<-366$7E7=$603;$:*+$63<-97:/3-H$PE75+1$<1+9$630$:*/1$2<0231+$
1*755$4+$1532+9$7$;/-/;<;$36$:E3$B%C$2+08+-:H$i-$-3$83-9/:/3-$1*755$:*+$43::3;$36$:*+$1E75+$7:$/:1$*/.*+1:$
23/-:$4+$5+11$:*7-$1/k$/-8*+1$4+53E$:*+$.079+$7:$:*+$63<-97:/3-$36$7-=$79F78+-:$1:0<8:<0+H$i;2+0D/3<1$
1<0678+1$E/:*/-$:+-$6++:$36$:*+$4</59/-.$63<-97:/3-$1*755$4+$1532+9$7$;/-/;<;$36$:E3$B%C$2+08+-:$7E7=$
603;$:*+$4</59/-.H$

$
('L+0$:*+$O379E7=$A+1/.-$>7-<75h$P:30;$E7:+0$603;$83-8+-:07:+9$23/-:1$36$9/18*70.+$603;$7$1:30;$
+D+-:$1*755$-3:$4+$7553E+9$:3$653E$3D+0$1/9+E75e1$4<:$1*755$907/-$:3$:*+$0379E7=$4=$:*+$<1+$36$1/9+E75e$
8*71+$1+8:/3-1H$P/9+E75e$8*71+$1+8:/3-1$1*755$-3:$4+$5387:+9$E/:*/-$7$8<04$8<:X$90/D+E7=X$8<04$07;2X$30$
8<04$0+:<0-H$

$
('P++$1+8:/3-$QH%V$,IP,>,g)P$IgA$)OIK)P$630$12+8/6/8$/-630;7:/3-$630$;7/-:+-7-8+$788+11$630$
8*7--+51X$23-91X$7-9$755$3:*+0$1:30;$6+7:<0+1H$

$
('P:30;$1+E+0$1=1:+;$93+1$-3:$+k:+-9$:3$:*/1$1/:+H$
l',k:+-9$1:30;$1+E+0$:3$:*/1$1/:+X$/-85<9/-.$/-5+:1X$2/2+1X$;7-*35+1X$+:8Hm$30$
l'A/18*70.+$3-:3$:*+$1:0++:$:*03<.*$7$8*71+$

$
('P:30;E7:+0$K3-D+=7-8+$S$g3:/6/87:/3-$36$I9F78+-:$L032+0:=$nE-+01$5/-eh$P:30;E7:+0$K3-D+=7-8+$S$
g3:/6/87:/3-$36$I9F78+-:$L032+0:=$nE-+01$$

$
('A/./:75$6/5+1$1<2230:/-.$:*/1$1<4;/::75$1*3<59$4+$<25379+9$7:$:*+$:/;+$36$6/01:$0+D/+EX$+k7;25+1$70+$
KN?LX$Pf>>X$?,KSOIPX$7-9$>?@A$A+:+-:/3-$6/5+1H$$

�
$
$
$
$
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,-.//0123450466-045270882-6160962.2-6/6--.82:/2;<62=0;62>8.4?2=@AB090C0:42>8.;?2.4B2D0908C2/:-2-690672.4B2
1:EE64;F222
$

GHIJKLLMHLNJ
O&P$QRSTUVRW$XYTZZU[$\]̂ T[S$_S̀Wa$bX\_c$dUVV$eR$YRf̀UYRW$ZgY$ShUi$WRjRVĝ]RkSl$_RR$eRVgd$ZgY$TWWUSUgkTV$
UkZgY]TSUgkl$
m&\Z$Tk$UkSRYU]$YgTWdTanT[[Rii$kRSdgYo$Ui$̂YĝgiRWp$T$SYTZZU[$TkTVaiUi$ZgY$ShUi$[gkWUSUgk$dUVV$eR$
YRf̀UYRWl$

O&XhR$̂YĝgiRW$iUSR$T[[Rii$WYUjR$ihTVV$eR$Vg[TSRW$ĝ ĝiUSR$ShR$RqUiSUkr$̂TYoUkr$VgS$T[[Rii$gk$ShR$kgYSh$
iUWR$gZ$sq̂giUSUgk$PjRk̀R$UktVR̀$gZ$eRUkr$̂giUSUgkRW$uvvw$ZYg]$TWxT[RkS$̂YĝRYSa$T[[RiiRi$bXYTZZU[$
QUjUiUgkwi$̂YRZRYRk[Rp$̂RY$WUi[̀iiUgk$ẀYUkr$ShR$̂YRtT̂ V̂U[TSUgk$]RRSUkrcl$

O&yTSRip$UZ$̂YgjUWRWp$TYR$YRf̀UYRW$Sg$eR$iRSeT[o$ZYg]$̂̀ eVU[$YgTW$ZVgdVUkR$T$]UkU]̀ ]$gZ$z{tZRRSl$\Z$ShR$
rTSUkr$iaiSR]$idUkrip$US$ihTVV$idUkr$UkSg$ShR$iUSRl$

$
|&_hgd$TVV$TWxT[RkS$TkW$ĝ ĝiUkr$T[[Rii$̂gUkSi$gk$ShR$_USR$}VTkl$
$
|&~TeRV$ShR$T[[Rii$]gjR]RkSi$gk$ShR$_USR$}VTkl$
$
|&�exR[Si$TkW$iSỲ[S̀YRi$ihTVV$kgS$U]̂ RWR$jUiUgk$dUShUk$ShR$iUrhS$SYUTkrVRil$_hgd$iUrhS$SYUTkrVRi$gk$ShR$
iUSR$̂VTk$TkW$VTkWi[T̂Ukr$̂VTk$TS$TVV$T[[Rii$̂gUkSi$Uk$T[[gYWTk[R$dUSh$�USa$gZ$P̀YgYT$_STkWTYW$XYTZZU[$
QRSTUV$Xst�ul$\k$TWWUSUgkp$iSYRRS$SYRRi$ihTVV$eR$iRS$eT[o$ZYg]$_Sĝ$iUrki$TkW$gShRY$�Rr̀VTSgYa$iUrki$Ti$
WRSTUVRW$Uk$�USa$gZ$P̀YgYT$_STkWTYW$XYTZZU[$QRSTUV$Xst�ulul$
�
�  �������

�����������
�� �������
������PVV$̂YĝgiRW$VTkWi[T̂Ukr$dUShUk$ShR$iUrhS$SYUTkrVR$ihTVV$eR$
Uk$[g]̂ VUTk[R$dUSh$��P$�gTWdTa$_̂R[UZU[TSUgkip$_R[SUgk$zlvzl%l�v�$
$

|&_hgd$RqUiSUkr$iSĝ$iUrki$TkW$iSYRRS$kT]R$iUrki$gY$ShR$UkiSTVVTSUgk$gZ$kRd$iSĝ$iUrki$TkW$iSYRRS$kT]R$
iUrki$ea$WRjRVĝRY$TS$ShR$iUSR$T[[Rii$̂gUkSi$gkSg$̂̀eVU[$iSYRRSil$PWW$ShR$ZgVVgdUkr$kgSR$Sg$ShR$_USR$}VTk�$
�&XhR$WRjRVĝRY$Ui$YRîgkiUeVR$ZgY$iUrkUkr$TkW$iSYÛUkr$TVV$̂̀ eVU[$iSYRRSil$XhR$WRjRVĝRY$Ui$YRf̀UYRW$
Sg$̂VT[R$SYTZZU[$[gkSYgVp$iSYRRS$kT]Rp$TkW$r̀UWR$iUrki$gk$TVV$̂ èVU[$iSYRRSi$TkW$̂YUjTSR$iSYRRSi$
T̂ ŶgT[hUkr$Tk$UkSRYiR[SUgk$dUSh$T$̂̀eVU[$iSYRRSl$_Urki$ihTVV$eR$Z̀YkUihRW$TkW$UkiSTVVRW$̂RY$ShR$]giS$
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�g$�]\bew$aw$m\]$̂_̀àb$�d̀]$i]pb̀m�]gm�$bee$pebg$̀]jd]�k�$p]̀�dmk�$bgf$dgkp]lmdag$bkkaldbm]f$ma$kdm]$pebgk�$
ldjde$pebgk�$pebmmdgh$fal_�]gmk�$m\]$sgm]̀gbmdagbe$�d̀]$taf]$bgf$wd̀]$p̀am]lmdag$knkm]�k$b̀]$lagf_lm]f$�n$
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U'VIA=E@;ACS=$aCE=$M;@=$NPED;J=<$
['VIA=E@;ACS=$DCE=$I;@=$<PED;J=<$?AB=E$AB;@$;<GB;IA$?E$J?@JE=A=$RCII$E=̂PCE=$;$ICJ=@<=$;KE==F=@A$
ABE?PKB$M;@>$h=S=I?GF=@A$N=ESCJ=<$RCABC@$iPQICJ$d?E_<T$$\B=$JCSCI$GI;@<$FP<A$C@JIP>=$;$>=A;CI$
?D$AB=$;IA=E@;ACS=$<PED;JC@K$F;A=EC;I$AB;A$E=DI=JA<$AB=$JPEE=@A$iPQICJ$d?E_<$DCE=$I;@=$
<G=JCDCJ;AC?@<T$

U'aCE=$VGG;E;AP<$VJJ=<<$f?;>$NG=JCDCJ;AC?@<$
[' D̀$;@$=jC<AC@K$DCE=$I;@=$?E$GPQICJ$E?;>R;O$FP<A$Q=$E=F?S=>$?E$E=I?J;A=>$D?E$;@O$E=;<?@L$AB=$
G?EAC?@$E=GI;J=>$FP<A$D?II?R$AB=$JPEE=@A$<G=JCDCJ;AC?@<$?D$AB=$iPQICJ$d?E_<$h=G;EAF=@AT$

U'b?FQC@=>$aCE=$M;@=L$iPQICJ$VJJ=<<$;@>$kACICAO$Z;<=F=@A<$
U'b?@<AEPJAC?@$?D$aCE=$M;@=$Z;<=F=@A<$;@>$ZF=EK=@JO$VJJ=<<$Z;<=F=@A$
U'Z@JE?;JBF=@A$C@A?$ZF=EK=@JO$VJJ=<<$?E$aCE=$M;@=$Z;<=F=@A<$;E=$iE?BCQCA=>$
U'lE;>=$
U'M;Q=IC@K$?D$Z;<=F=@A<$?@$AB=$NCA=$iI;@L$iI;A$;@>$bCSCI$iI;@<$
U'MCJ=@<=$VKE==F=@A$
['b?@<AEPJAC?@$?D$DCE=$I;@=<$P<C@K$;IA=E@;ACS=$<PED;JC@K$F;A=EC;I<$?AB=E$AB;@$;<GB;IA$;@>$J?@JE=A=$
;@>m?E$C@<A;II;AC?@<$?D$K;AC@K$<O<A=F<$JE?<<C@K$;$>=>CJ;A=>$DCE=$I;@=$=;<=F=@A$RCII$E=̂PCE=$;$
ICJ=@<=$;KE==F=@A$AB?PKB$f=;I$iE?G=EAOT$$$

U'n?$i;E_C@K$C<$;II?R=>$RCABC@$;$aCE=$M;@=$Z;<=F=@A$
U'i?J_=A$kACICAO$Z;<=F=@A<$D?E$aCE=$gO>E;@A<$
U'iPQICJ$NAE==A$NO<A=F<$V>e;J=@A$A?$NCA=$
U'f=F?A=@=<<$
U'NG==>$:PFG<$
U'N@?R$f=F?S;I$NA?E;K=$VE=;<$
U'\R?$G?C@A<$?D$ZF=EK=@JO$VJJ=<<$
U'dC>AB$;@>$\PE@C@K$f;>CP<$

$/
o7-1p/q3+.51r7*st/
i=E$AB=$%Y%W$̀@A=E@;AC?@;I$aCE=$b?>=L$N=JAC?@$cYuTcTcL$>PFG<A=E<$;@>$J?@A;C@=E<$RCAB$;@$C@>CSC>P;I$J;G;JCAO$
?D$WTX$JPQCJ$O;E><$?E$F?E=$<B;II$@?A$Q=$<A?E=>$C@$QPCI>C@K<$?E$GI;J=>$RCABC@$X$D==A$?D$J?FQP<ACQI=$R;II<L$
?G=@C@K<L$?E$J?FQP<ACQI=$E??D$=;S=$IC@=<T$
$
$
$
$
$
$
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,-./0123/4.56.7/8.956:.;/<656;6=2/9.56.7;/>-./86>./?@12/123/A9=:.;;.;/8BC3656;6=2/?@1>;D/E1;.F.2>;D/123/
06:.2;./GH9..F.2>;/>-1>/F1I/C./2.:.;;19I/J=9/3.5.@=AF.2>/=J/A9=A.9>IK/
$
LMNOPQQRMQSO
T'UVW$XYZX[XV\Z$]̂ _̀̂$[YW$VXXa$\b$cX$dXeXYZXa$[fZ\$cX$abVX$Zb$cW$ZXgYdY\X$ab̀f[XV\h$$
T'UVW$VX]$XYZX[XV\Z$]̂ _̀̂$[YW$VXXa$\b$cX$aXa_̀Y\Xa$[fZ\$cX$abVX$Zb$cW$ZXgYdY\X$ab̀f[XV\h$$
T'ij$[bdX$\̂YV$j_kX$XYZX[XV\Z$VXXa$\b$cX$aXa_̀Y\Xal$geXYZX$Zfc[_\$Y$mYg$bj$nXa_̀Y\_bVh$$
T'ij$\̂XdX$YdX$YVW$b\̂Xd$XV̀dbỲ [̂XV\Z$_V\b$XYZX[XV\Zl$Y$mYZ\Xd$o_̀XVZX$UpdXX[XV\$]_ee$cX$VXXaXah$$
$
qRrstutQtvwOxyz{Q|$
}'U$Zfca_k_Z_bV$geY\$_Z$Vb\$dX~f_dXa$Y\$\̂_Z$\_[Xh$
/
qt{MOxyzwQ|$
U$�_\X$�eYV�]_ee$cX$dX~f_dXa$cW$\̂X$�eYVV_Vp$nXgYd\[XV\h$oYVa$�Xk_X]$�Xdk_̀XZ$̂YZ$_\X[Z$\̂Y\$VXXa$\b$
YggXYd$bV$\̂Y\$Z_\X$geYV$YcbkX$YVa$cXWbVa$]̂Y\$b\̂Xd$aXgYd\[XV\Z$[YW$dX~f_dXh$�̂XZX$_\X[Z$YdX$e_Z\Xa$bV$
\̂X$oYVa$�Xk_X]$�Xdk_̀XZ$�fca_k_Z_bV$�eY\$�̂X̀�e_Z\h$
$ $
qM�z�z{MO�v�R�Mw{Q|O
}'U$ZXgYdY\X$ab̀f[XV\$dXjXdZ$\b$Y$gdb̀XZZ$\b$aXZ̀d_cX$YVa$dX̀bda$YV$XV̀f[cdYV̀X$�XYZX[XV\l$e_̀XVZX$X\̀h�$
bd$dXeXYZX$bj$Zf̀ $̂bV$gdbgXd\W$]̂XV$Y$Zfca_k_Z_bV$geY\$YedXYaW$X�_Z\Zh$�̂X$ab̀f[XV\$fZfYeeW$̀bVZ_Z\Z$bj$
Y$eXpYe$aXZ̀d_g\_bV$YVa$adY]_Vph$�Ỳ $̂YdX$dXk_X]Xa$YVa$YggdbkXa$cW$\̂X$̀_\Wl$Z_pVXa$cW$\̂X$gdbgXd\W$
b]VXd$YZ$]Xee$YZ$\̂X$Yggdbgd_Y\X$̀_\W$bjj_̀_YeZ$YVa$dX̀bdaXa$]_\̂$\̂X$̀bfV\Wh$
$

}'nfd_Vp$\̂X$gdX�Ygge_̀Y\_bV$[XX\_Vp$Vb$dX~f_dX[XV\$jbd$ZXgYdY\X$ab̀f[XV\Z$]XdX$ZgX̀_j_̀YeeW$_aXV\_j_Xa$
jbd$Wbfd$Z_\X$YZ$gdbgbZXah$�b]XkXdl$dXk_X]$bj$Wbfd$Ỳ\fYe$�_\X$�eYV$]̂XV$Zfc[_\\Xa$[YW$_aXV\_jW$
Yaa_\_bVYe$̀bVa_\_bVZ$]̂ _̀̂$]_ee$dX~f_dX$Y$ZXgYdY\X$ab̀f[XV\h$�beeb]_Vp$YdX$\̂X$e_V�Z$\b$Yaa_\_bVYe$
_Vjbd[Y\_bV$_j$VXXaXa$eY\Xd$_V$Wbfd$jbd[Ye$dXk_X]$gdb̀XZZ�$
�'nXa_̀Y\_bVZ$�Ỳ�X\$$
�'�YZX[XV\$�XeXYZX$$
�'�Xkb̀YceX$o_̀XVZX$�Ỳ�X\$
�'o_̀XVZX$UpdXX[XV\$�Ỳ�X\$
$

}'!���������������� � ���������[YW$cX$dX~f_dXa$\b$[Y�X$Wbfd$gdb�X̀\$]bd�h$i\�Z$fg$\b$\̂X$aXkXebgXd$\b$
bc\Y_V$\̂XZX$XYZX[XV\Z$jbd$\̂X$̀_\Wl$gYW$̀b[gXVZY\_bVl$X\̀h$nXa_̀Y\_bV$ab̀f[XV\Z$[fZ\$cX$gdXgYdXa$
fZ_Vp$oYVa$�Xk_X]$�Xdk_̀XZ$ZgX̀_j_̀Y\_bVZ$]̂ _̀̂ $̀YV$cX$jbfVa$_V$\̂X$nXa_̀Y\_bVZ$�Ỳ�X\h$�V̀X$
b̀[geX\X$YVa$Ỳ f̀dY\X$XYZX[XV\$aXa_̀Y\_bV$_Vjbd[Y\_bV$_Z$Zfc[_\\Xa$\b$oYVa$nXkXebg[XV\$�Xk_X]$
�Xdk_̀XZl$_\$\Y�XZ$�	�������#�*����$\b$̀b[geX\X$\̂X$gdb̀XZZh$�̂XW$[fZ\$cX$̀b[geX\X$YVa$dXYaW$\b$dX̀bda$
cXjbdX$oYVa$�Xk_X]$�Xdk_̀XZ$]_ee$dX̀bda$\̂X$�eY\$YVa�bd$�_\X$�eYVh$$$$
$

}'ij$\̂XdX$YdX$X�_Z\_Vp$XYZX[XV\Z$\̂Y\$YdX$Vb$ebVpXd$VXXaXal$\̂X$̀_\W$]_ee$dX~f_dX$\̂X$aXkXebgXd$\b$[Y�X$
Ygge_̀Y\_bV$\b$\̂X$̀_\W$\b$dXeXYZX$\̂bZX$XYZX[XV\Zh$�YZX[XV\$dXeXYZX$ab̀f[XV\Z$[fZ\$cX$gdXgYdXa$fZ_Vp$
oYVa$�Xk_X]$�Xdk_̀XZ$ZgX̀_j_̀Y\_bVZ$YVa$YdX$YkY_eYceX$_V$\̂X$�YZX[XV\$�XeXYZX$�Ỳ�X\h$�V̀X$̀b[geX\X$
YVa$Ỳ f̀dY\X$XYZX[XV\$dXeXYZX$_Vjbd[Y\_bV$_Z$Zfc[_\\Xa$\b$oYVa$nXkXebg[XV\$�Xk_X]$�Xdk_̀XZl$_\$\Y�XZ$
Ycbf\$���#�*����$\b$̀b[geX\X$\̂X$gdb̀XZZh$�̂XW$[fZ\$cX$̀b[geX\X$YVa$dXYaW$\b$dX̀bda$cXjbdX$oYVa$
�Xk_X]$�Xdk_̀XZ$]_ee$dX̀bda$\̂X$�eY\$YVa�bd$�_\X$�eYVh$
$

}'�̂X$aXkXebgXd$[YW$VXXa$\b$ � ��������*�����������YVa�bd$Z\dXX\$d_p̂\�bj�]YW$bV$\̂X$Z_\Xh$�_V̀X$Y$VX]$
Zfca_k_Z_bV$geY\$_Z$Vb\$dX~f_dXal$\̂XZX$aXa_̀Y\_bVZ$[fZ\$cX$abVX$cW$ZXgYdY\X$eXpYe$ab̀f[XV\h$�̂XZX$eXpYe$
ab̀f[XV\Z$[fZ\$cX$gdXgYdXa$fZ_Vp$oYVa$�Xk_X]$�Xdk_̀XZ$ZgX̀_j_̀Y\_bVZ$]̂ _̀̂$YdX$jbfVa$_V$\̂X$



������������	
����
����������������
������������������
 �!���	�������"��#��$

%&$
'

$

()*+,-.+/01$2-,3).4$50,)$,/678).)$-0*$-,,9:-.)$)-1)6)0.$*)*+,-.+/0$+0;/:6-.+/0$+1$19<6+..)*$./$=-0*$
>)?+)@$A):?+,)1B$+.$.-3)1$-</9.$��C�D��E�$./$,/678).)$.F)$7:/,)114$GF)H$691.$<)$,/678).)$-0*$:)-*H$
./$:),/:*$<);/:)$=-0*$>)?+)@$A):?+,)1$@+88$:),/:*$.F)$28-.$-0*I/:$A+.)$28-04$
$

J'K���� �����
���
LM$N/$7/:.+/0$/;$-0H$://;)*$1.:9,.9:)$6-H$)0,:/-,F$+0./$-0H$)-1)6)0.4$O/@)?):B$.F)$
,+.H$@+88$-88/@$,):.-+0$+.)61$./$)0,:/-,F$+0$)-1)6)0.1$19,F$-1$;)0,)1B$P-.)1B$:).-+0+0P$@-881B$6/096)0.$
1+P01B$).,4$-1$8/0P$-1$.F)H$*/$0/.$+0.):;):)$@+.F$.F)$91)$/;$.F)$)-1)6)0.4$Q;$H/9:$)0,:/-,F6)0.$+1$
-77:/?)*B$H/9$691.$/<.-+0$-$��R���	
��S�������;:/6$=-0*$>)?+)@$A):?+,)14$Q.$+1$.F)$:)17/01+<+8+.H$/;$
.F)$-778+,-0.$./$+*)0.+;H$-0*$+0,89*)$-88$)0,:/-,F6)0.1$/0$.F)+:$>)?/,-<8)$=+,)01)$-778+,-.+/0$@F+,F$
,-0$<)$;/90*$+0$.F)$>)?/,-<8)$=+,)01)$2-,3).4$T$>)?/,-<8)$=+,)01)$.-3)1$-</9.$����D��E�$./$,/678).)$
-0*$691.$<)$,/678).)$<);/:)$=-0*$()?)8/76)0.$>)?+)@$A):?+,)1$@+88$:),/:*$.F)$A+.)$28-04$$$
$

J'U/9$6-H$F-?)$+.)61$.F-.$)0,:/-,F$+0./�,+.HV/@0)*$7:/7):.H$/:$)-1)6)0.1$K+4)4$:).-+0+0P$@-881B$6)*+-01B$
1.-+:1B$).,4M4$Q;$-88/@)*B$.F)1)$.H7)1$/;$)0,:/-,F6)0.1$:)W9+:)$-$S������������X���4$>)W9+:)6)0.1$,-0$
<)$;/90*$+0$.F)$=+,)01)$TP:))6)0.$2-,3).4$Q.$.-3)1$���#�D��E�$./$,/678).)$.F)$7:/,)11$-;.):$19<6+..-84$$
GF)$=+,)01)$TP:))6)0.$691.$<)$,/678).)*$<);/:)$.F)$A+.)$28-0$+1$:),/:*)*4$

$
J'GF)$7:/Y),.$F-1$<))0$,8-11+;+)*$-1$-$>)*)?)8/76)0.$1/$-$:)19<*+?+1+/0$+1$0/.$:)W9+:)*4$O/@)?):B$1.:)).$
:+PF.V/;V@-H$-0*I/:$)-1)6)0.1$6-H$0))*$./$<)$*)*+,-.)*$./$.F)$,+.H4$GF)1)$-:)$8)P-8$*/,96)0.1$-0*$
691.$<)$7:)7-:)*$91+0P$=-0*$>)?+)@$A):?+,)1$17),+;+,-.+/01$@F+,F$,-0$<)$;/90*$+0$.F)$()*+,-.+/01$
2-,3).4$50,)$,/678).)$-0*$-,,9:-.)$+0;/:6-.+/0$+1$19<6+..)*$./$=-0*$>)?+)@$A):?+,)1B$+.$.-3)1$-</9.$
��C�D��E�$./$,/678).)$.F)$7:/,)114$GF)1)$*/,96)0.1$691.$<)$,/678).)$-0*$:)-*H$./$:),/:*$<);/:)$=-0*$
>)?+)@$A):?+,)1$@+88$:),/:*$.F)$A+.)$28-04$$$$
$

J'=-0*$>)?+)@$A):?+,)1$6-H$:)W9+:)$-$Z/096)0.)*$[+)8*$A9:?)H$<9.$-:)$90-<8)$./$*).):6+0)$.F-.$90.+8$
.F)$&1.$:)?+)@$+1$,/678).)*4$$$
$

Q;$-$:)W9+:)6)0.$;/:$0)@$1.:)).$8+PF.+0P$+1$+*)0.+;+)*$*9:+0P$.F)$:)?+)@$7:/,)11B$.F+1$6-H$<)$-0$
/77/:.90+.H$./$7-:.0):$@+.F$,)88$,-::+):$7:/?+*):14$N)@$.),F0/8/PH$-88/@1$.F)1)$7:/?+*):1$./$+0,/:7/:-.)$
.F)+:$.),F0/8/PH$@+.F$1.:)).$8+PF.+0P4$GF)1)$,-::+):1$-:)$@+88+0P$./$.-3)$/0$.F)$,/1.$/;$79:,F-1+0P$-0*$
+01.-88+0P$-$8+PF.$@+.F$W9-8+;H+0P$7:/Y),.14$28)-1)$,/0.-,.$\]̂_̀]abcd_efg$-.$%h%4i%j4ijh&$;/:$-**+.+/0-8$
*).-+81$-0*$,/0.-,.$+0;/:6-.+/04$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
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$
0123456789:;8<563=5;:>2683?1@723<73A1263B6C<6229<6C3@6D3E:<FD<6C3GF@673@92392H<2A2D3@C@<67834<8I3
45D273J593;5>GF<@6;2K3L83<73@63@D><6<789@8<H23G95;2773@6D3:7:@FFI35;;:973@J8293?F@66<6C345>><77<563593
?F@66<6C3=<92;8593D2;<7<5673@6D3@J82938123G92F<><6@9I3D9@<6@C2392G5983<73@GG95H2D35931@73M226392N:2782D3
J5937<C6@8:923G95;277K3?29><873@923<77:2D3J95>3812723D5;:>2687K$
�
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�(������������
����
$

P'QRSRT$QUVWXYZ[XRUV$\T]VW$]Ŷ$Ŷ_ZRŶ̀ $aUY$bUZY$cYUd̂[X$]W$cYUcUŴ̀ $]V̀$We]TT$f̂$WZfgRXX̂̀ $̂T̂[XYUVR[]TTbh$
$

P'iŴ$Ua$Xê$j]X[e$kX]V̀]ỲW$Qê[l̂Y$mUUT$RW$Ŷ_ẐWX̂̀$aUY$XeRW$cYUd̂[Xh$
3

P'QRSRT$nVoRV̂ ŶRVo$\T]V$p̂SR̂q3r7223F<6s73M2F5A3J593@DD<8<56@F3<6J59>@8<56tu3
3
v'\YU[̂WW$
v'p̂SR̂q$k[ê Z̀T̂$
v'ŵ Ŵ$
v'QRSRT$\T]V$kZfgRXX]T$wUYg$
v'QRSRT$\T]V$kZfgRXX]T$\Ŷxy[[̂cX]V[̂$Qê[lTRWX$

$
QRSRT$\T]V$\Ŷxy[[̂cX]V[̂$\YU[̂WWz3
{h'\YRUY$XU$WZfgRXX]T$Ua$Xê$̂T̂[XYUVR[$QRSRT$QUVWXYZ[XRUV$\T]VW|$Xê$[RSRT$[UVWZTX]VX$qRTT$WZfgRX$Xê$
kZfgRXX]T$wUYg$XU$Xê$\̂YgRX$Q̂VX̂Y$SR]$̂VoRV̂ ŶRVo}]ZYUY]oUShUYoh$~a$Xê$\̂YgRX$Q̂VX̂Y$][[̂cXW$
Xê$WZfgRXX]T$aUYg|$Xê$[RSRT$cUYX]T$qRTT$f̂$UĉV̂ |̀$]V̀$Xê$]ccTR[]VX$qRTT$ZcTU]̀$Xê$QRSRT$
QUVWXYZ[XRUV$\T]VWh$$

&h'mê$\̂YgRX$Q̂VX̂Y$qRTT$̂S]TZ]X̂$Xê$ZcTU]̀^̀$cT]VW$XU$[ê[l$Xe]X$]TT$Ŷ_ZRŶ̀ $̀U[ZĝVXW$e]Ŝ$f̂ V̂$
ZcTU]̀^̀h$mê$\̂YgRX$Q̂VX̂Y$qRTT$̂RXêY$RV̀R[]X̂$Ra$]Vb$̀U[ZĝVXW$]Ŷ$gRWWRVo$SR]$̂g]RT$XU$Xê$
]ccTR[]VX|$UY$Xêb$qRTT$cYUoŶWW$Xê$]ccTR[]XRUV$XU$\Ŷxy[[̂cX]V[̂h$

%h'�ZYRVo$\Ŷxy[[̂cX]V[̂|$Xê$]ccYUcYR]X̂$QRXb$̀ ĉ]YXĝVXW$qRTT$̀U$]$WZĉYaR[R]T$ŶSR̂q$Ua$Xê$
]ccTR[]XRUV$qRXeRV$XqU$fZWRV̂WW$̀]bW$]aX̂Y$̀U[ZĝVX$[ê[l$RV$aUY$]TT$Xê$RX̂gW$TRWX̂̀$RV$Xê$QRXb$Ua$
yZYUY]$QRSRT$\T]V$kZfgRXX]T$�$p̂SR̂q$\Ŷxy[[̂cX]V[̂$Qê[lTRWXh$meRW$ŶSR̂q$RW$UVTb$aUY$
[UgcT̂X̂V̂WW$]V̀$̀ÛW$VUX$[UVWXRXZX̂$]$aZTT$ŶSR̂qh$

�h'~a$UV̂$UY$gUŶ$̀̂c]YXĝVX�W�$̀̂X̂YgRV̂W$Xe]X$Xê$]ccTR[]XRUV$RW$RV[UgcT̂X̂|$Xê$]ccTR[]XRUV$qRTT$VUX$
f̂$][[̂cX̂̀$RV$aUY${WX$ŶSR̂q$]V̀$Xê$]ccTR[]VX$We]TT$ŶxZcTU]̀$Xê$ŶSRŴ̀ |$[UgcT̂X̂$̀U[ZĝVXWh$~a$
]TT$Xê$̀̂c]YXĝVXW$̀̂ X̂YgRV̂$Xe]X$Xê$]ccTR[]XRUV$RW$[UgcT̂X̂|$Xê$cYUd̂[X$WZfgRXX]T$qRTT$̂VX̂Y$Xê$
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Intersection Capacity Worksheets: 
2024 Existing 

  



Timings 2024 Existing AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 10 56 11 83 1122 51 944
Future Volume (vph) 19 10 56 11 83 1122 51 944
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 6
Detector Phase 8 8 4 4 4 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 10.0 17.0
Total Split (s) 15.0 15.0 15.0 15.0 15.0 75.0 15.0 90.0
Total Split (%) 14.3% 14.3% 14.3% 14.3% 14.3% 71.4% 14.3% 85.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 8.3 8.3 8.3 8.3 76.7 86.7 84.7
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.73 0.83 0.81
v/c Ratio 0.30 0.68 0.10 0.48 0.39 0.19 0.27
Control Delay (s/veh) 50.2 77.2 45.9 16.6 6.1 3.1 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 50.2 77.2 45.9 16.6 6.1 3.1 2.7
LOS D E D B A A A
Approach Delay (s/veh) 50.2 41.4 6.1 2.8
Approach LOS D D A A

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Offset: 65 (62%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay (s/veh): 7.7 Intersection LOS: A
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2024 Existing AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBT SBL SBT
Lane Group Flow (vph) 36 73 14 108 1444 60 1112
v/c Ratio 0.30 0.68 0.10 0.48 0.39 0.19 0.27
Control Delay (s/veh) 50.2 77.2 45.9 16.6 6.1 3.1 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 50.2 77.2 45.9 16.6 6.1 3.1 2.7
Queue Length 50th (ft) 22 48 9 0 127 6 54
Queue Length 95th (ft) 52 #83 25 34 128 11 61
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 600
Base Capacity (vph) 129 117 159 234 3702 386 4103
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.62 0.09 0.46 0.39 0.16 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 7th Signalized Intersection Summary 2024 Existing AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 10 2 56 11 83 0 1122 33 51 944 1
Future Volume (veh/h) 19 10 2 56 11 83 0 1122 33 51 944 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 22 12 2 73 14 108 0 1402 41 60 1111 1
Peak Hour Factor 0.86 0.86 0.86 0.77 0.77 0.77 0.80 0.80 0.80 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 56 7 196 160 136 69 3644 107 377 4215 4
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.00 0.71 0.71 0.05 0.80 0.80
Sat Flow, veh/h 757 657 83 1400 1870 1585 507 5098 149 1781 5269 5
Grp Volume(v), veh/h 36 0 0 73 14 108 0 936 507 60 718 394
Grp Sat Flow(s),veh/h/ln 1497 0 0 1400 1870 1585 507 1702 1844 1781 1702 1870
Q Serve(g_s), s 0.8 0.0 0.0 2.6 0.7 7.0 0.0 11.4 11.4 0.8 5.6 5.6
Cycle Q Clear(g_c), s 2.1 0.0 0.0 4.7 0.7 7.0 0.0 11.4 11.4 0.8 5.6 5.6
Prop In Lane 0.61 0.06 1.00 1.00 1.00 0.08 1.00 0.00
Lane Grp Cap(c), veh/h 184 0 0 196 160 136 69 2433 1318 377 2723 1496
V/C Ratio(X) 0.20 0.00 0.00 0.37 0.09 0.79 0.00 0.38 0.38 0.16 0.26 0.26
Avail Cap(c_a), veh/h 184 0 0 196 160 136 69 2433 1318 479 2723 1496
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.8 0.0 0.0 45.9 44.2 47.1 0.0 5.9 5.9 3.6 2.7 2.7
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.4 0.1 25.1 0.0 0.5 0.9 0.1 0.2 0.4
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 0.0 0.0 1.9 0.3 3.7 0.0 3.4 3.8 0.2 1.2 1.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 45.0 0.0 0.0 46.3 44.3 72.2 0.0 6.4 6.7 3.7 2.9 3.1
LnGrp LOS D D D E A A A A A
Approach Vol, veh/h 36 195 1443 1172
Approach Delay, s/veh 45.0 60.5 6.5 3.0
Approach LOS D E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.0 81.0 15.0 90.0 15.0
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 11.0 69.0 9.0 84.0 9.0
Max Q Clear Time (g_c+I1), s 2.8 13.4 9.0 7.6 4.1
Green Ext Time (p_c), s 0.0 13.4 0.0 8.9 0.0

Intersection Summary
HCM 7th Control Delay, s/veh 9.2
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2024 Existing AM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 98 0 0 168 2 0 0 0 2 0 1
Future Vol, veh/h 3 98 0 0 168 2 0 0 0 2 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 66 66 66 92 92 92 75 75 75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 132 0 0 255 3 0 0 0 3 0 1

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 258 0 0 132 0 0 395 398 132 397 397 256
          Stage 1 - - - - - - 141 141 - 256 256 -
          Stage 2 - - - - - - 255 258 - 141 141 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1307 - - 1452 - - 565 540 917 563 541 783
          Stage 1 - - - - - - 862 780 - 748 696 -
          Stage 2 - - - - - - 750 695 - 862 780 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1307 - - 1452 - - 562 538 917 561 539 783
Mov Cap-2 Maneuver - - - - - - 562 538 - 561 539 -
          Stage 1 - - - - - - 860 778 - 748 696 -
          Stage 2 - - - - - - 749 695 - 860 778 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.23 0 0 10.85
HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 53 - - 1452 - - 620
HCM Lane V/C Ratio - 0.003 - - - - - 0.006
HCM Control Delay (s/veh) 0 7.8 0 - 0 - - 10.8
HCM Lane LOS A A A - A - - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0



Timings 2024 Existing PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 24 13 77 16 95 5 1420 72 1628
Future Volume (vph) 24 13 77 16 95 5 1420 72 1628
Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 2 6
Detector Phase 8 8 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 17.0 10.0 17.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 97.0 97.0 12.0 109.0
Total Split (%) 19.3% 19.3% 19.3% 19.3% 19.3% 71.9% 71.9% 8.9% 80.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max
Act Effct Green (s) 12.1 12.1 12.1 12.1 102.9 102.9 112.9 110.9
Actuated g/C Ratio 0.09 0.09 0.09 0.09 0.76 0.76 0.84 0.82
v/c Ratio 0.34 0.62 0.10 0.44 0.03 0.46 0.33 0.41
Control Delay (s/veh) 62.8 78.0 55.3 15.8 6.0 7.0 6.2 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 62.8 78.0 55.3 15.8 6.0 7.0 6.2 3.8
LOS E E E B A A A A
Approach Delay (s/veh) 62.8 44.7 7.0 3.9
Approach LOS E D A A

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 67 (50%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay (s/veh): 8.2 Intersection LOS: A
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2024 Existing PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 44 84 17 103 6 1784 75 1711
v/c Ratio 0.34 0.62 0.10 0.44 0.03 0.46 0.33 0.41
Control Delay (s/veh) 62.8 78.0 55.3 15.8 6.0 7.0 6.2 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 62.8 78.0 55.3 15.8 6.0 7.0 6.2 3.8
Queue Length 50th (ft) 37 72 14 0 1 195 9 118
Queue Length 95th (ft) 69 125 37 54 6 234 22 175
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 900 600
Base Capacity (vph) 218 224 276 322 183 3854 250 4174
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.38 0.06 0.32 0.03 0.46 0.30 0.41

Intersection Summary



HCM 7th Signalized Intersection Summary 2024 Existing PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 24 13 0 77 16 95 5 1420 61 72 1628 14
Future Volume (veh/h) 24 13 0 77 16 95 5 1420 61 72 1628 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 29 15 0 84 17 103 6 1711 73 75 1696 15
Peak Hour Factor 0.84 0.84 0.84 0.92 0.92 0.92 0.83 0.83 0.83 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 112 49 0 176 151 128 267 3813 163 296 4336 38
Arrive On Green 0.08 0.08 0.00 0.08 0.08 0.08 0.76 0.76 0.76 0.04 0.83 0.83
Sat Flow, veh/h 842 613 0 1398 1870 1585 285 5022 214 1781 5220 46
Grp Volume(v), veh/h 44 0 0 84 17 103 6 1159 625 75 1106 605
Grp Sat Flow(s),veh/h/ln 1455 0 0 1398 1870 1585 285 1702 1832 1781 1702 1862
Q Serve(g_s), s 2.6 0.0 0.0 3.1 1.1 8.6 0.7 16.8 16.8 1.1 11.0 11.0
Cycle Q Clear(g_c), s 3.7 0.0 0.0 6.8 1.1 8.6 2.1 16.8 16.8 1.1 11.0 11.0
Prop In Lane 0.66 0.00 1.00 1.00 1.00 0.12 1.00 0.02
Lane Grp Cap(c), veh/h 161 0 0 176 151 128 267 2584 1391 296 2828 1547
V/C Ratio(X) 0.27 0.00 0.00 0.48 0.11 0.81 0.02 0.45 0.45 0.25 0.39 0.39
Avail Cap(c_a), veh/h 258 0 0 271 277 235 267 2584 1391 328 2828 1547
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 58.7 0.0 0.0 60.0 57.6 61.0 4.3 5.9 5.9 4.2 2.9 2.9
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.7 0.1 4.5 0.2 0.6 1.1 0.2 0.4 0.7
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 0.0 0.0 2.9 0.6 3.7 0.0 5.2 5.8 0.3 2.6 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 59.0 0.0 0.0 60.8 57.7 65.6 4.5 6.5 7.0 4.4 3.3 3.6
LnGrp LOS E E E E A A A A A A
Approach Vol, veh/h 44 204 1790 1786
Approach Delay, s/veh 59.0 62.9 6.7 3.4
Approach LOS E E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.6 108.5 16.9 118.1 16.9
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 8.0 91.0 20.0 103.0 20.0
Max Q Clear Time (g_c+I1), s 3.1 18.8 10.6 13.0 5.7
Green Ext Time (p_c), s 0.0 21.0 0.2 19.3 0.1

Intersection Summary
HCM 7th Control Delay, s/veh 8.8
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2024 Existing PM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 165 0 0 132 2 0 0 0 6 0 4
Future Vol, veh/h 4 165 0 0 132 2 0 0 0 6 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 82 82 82 92 92 92 50 50 50
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 192 0 0 161 2 0 0 0 12 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 163 0 0 192 0 0 362 365 192 363 363 162
          Stage 1 - - - - - - 201 201 - 162 162 -
          Stage 2 - - - - - - 161 163 - 201 201 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1415 - - 1382 - - 594 564 850 593 564 883
          Stage 1 - - - - - - 801 735 - 840 764 -
          Stage 2 - - - - - - 841 763 - 801 735 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1415 - - 1382 - - 586 561 850 590 562 883
Mov Cap-2 Maneuver - - - - - - 586 561 - 590 562 -
          Stage 1 - - - - - - 798 732 - 840 764 -
          Stage 2 - - - - - - 834 763 - 798 732 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.18 0 0 10.45
HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 43 - - 1382 - - 681
HCM Lane V/C Ratio - 0.003 - - - - - 0.029
HCM Control Delay (s/veh) 0 7.6 0 - 0 - - 10.5
HCM Lane LOS A A A - A - - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.1
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Timings 2027 Background AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 10 57 11 84 1142 52 961
Future Volume (vph) 19 10 57 11 84 1142 52 961
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 6
Detector Phase 8 8 4 4 4 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 10.0 17.0
Total Split (s) 15.0 15.0 15.0 15.0 15.0 75.0 15.0 90.0
Total Split (%) 14.3% 14.3% 14.3% 14.3% 14.3% 71.4% 14.3% 85.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 8.1 8.1 8.1 8.1 80.5 89.3 88.5
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.77 0.85 0.84
v/c Ratio 0.29 0.59 0.08 0.44 0.33 0.15 0.24
Control Delay (s/veh) 50.0 69.3 45.7 17.0 5.3 2.6 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 50.0 69.3 45.7 17.0 5.3 2.6 2.3
LOS D E D B A A A
Approach Delay (s/veh) 50.0 38.7 5.3 2.4
Approach LOS D D A A

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Offset: 13.5 (13%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay (s/veh): 6.8 Intersection LOS: A
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2027 Background AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBT SBL SBT
Lane Group Flow (vph) 34 62 12 91 1278 57 1046
v/c Ratio 0.29 0.59 0.08 0.44 0.33 0.15 0.24
Control Delay (s/veh) 50.0 69.3 45.7 17.0 5.3 2.6 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 50.0 69.3 45.7 17.0 5.3 2.6 2.3
Queue Length 50th (ft) 21 41 8 0 107 5 50
Queue Length 95th (ft) 52 #92 26 49 129 11 61
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 600
Base Capacity (vph) 129 117 159 218 3886 443 4287
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.53 0.08 0.42 0.33 0.13 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 7th Signalized Intersection Summary 2027 Background AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 10 2 57 11 84 0 1142 34 52 961 1
Future Volume (veh/h) 19 10 2 57 11 84 0 1142 34 52 961 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 11 2 62 12 91 0 1241 37 57 1045 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 113 50 7 181 141 120 69 3699 110 427 4269 4
Arrive On Green 0.08 0.08 0.08 0.08 0.08 0.08 0.00 0.73 0.73 0.05 0.81 0.81
Sat Flow, veh/h 760 664 89 1401 1870 1585 539 5095 152 1781 5268 5
Grp Volume(v), veh/h 34 0 0 62 12 91 0 829 449 57 675 371
Grp Sat Flow(s),veh/h/ln 1514 0 0 1401 1870 1585 539 1702 1843 1781 1702 1869
Q Serve(g_s), s 0.8 0.0 0.0 1.9 0.6 5.9 0.0 9.3 9.3 0.7 4.9 4.9
Cycle Q Clear(g_c), s 2.0 0.0 0.0 3.9 0.6 5.9 0.0 9.3 9.3 0.7 4.9 4.9
Prop In Lane 0.62 0.06 1.00 1.00 1.00 0.08 1.00 0.00
Lane Grp Cap(c), veh/h 170 0 0 181 141 120 69 2471 1338 427 2758 1515
V/C Ratio(X) 0.20 0.00 0.00 0.34 0.09 0.76 0.00 0.34 0.34 0.13 0.24 0.24
Avail Cap(c_a), veh/h 185 0 0 196 160 136 69 2471 1338 531 2758 1515
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.7 0.0 0.0 46.6 45.2 47.6 0.0 5.2 5.2 3.1 2.4 2.4
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.4 0.1 16.4 0.0 0.4 0.7 0.1 0.2 0.4
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 0.0 0.0 1.6 0.3 2.9 0.0 2.7 3.0 0.2 1.0 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 46.0 0.0 0.0 47.0 45.3 64.0 0.0 5.6 5.9 3.1 2.6 2.7
LnGrp LOS D D D E A A A A A
Approach Vol, veh/h 34 165 1278 1103
Approach Delay, s/veh 46.0 56.2 5.7 2.7
Approach LOS D E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 8.9 82.2 13.9 91.1 13.9
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 11.0 69.0 9.0 84.0 9.0
Max Q Clear Time (g_c+I1), s 2.7 11.3 7.9 6.9 4.0
Green Ext Time (p_c), s 0.0 11.0 0.0 8.1 0.0

Intersection Summary
HCM 7th Control Delay, s/veh 8.2
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2027 Background AM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 100 0 0 171 2 0 0 0 2 0 1
Future Vol, veh/h 3 100 0 0 171 2 0 0 0 2 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 109 0 0 186 2 0 0 0 2 0 1

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 188 0 0 109 0 0 301 303 109 302 302 187
          Stage 1 - - - - - - 115 115 - 187 187 -
          Stage 2 - - - - - - 186 188 - 115 115 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1386 - - 1482 - - 651 610 945 650 611 855
          Stage 1 - - - - - - 890 800 - 815 745 -
          Stage 2 - - - - - - 816 744 - 890 800 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1386 - - 1482 - - 649 608 945 649 609 855
Mov Cap-2 Maneuver - - - - - - 649 608 - 649 609 -
          Stage 1 - - - - - - 887 798 - 815 745 -
          Stage 2 - - - - - - 815 744 - 887 798 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.22 0 0 10.13
HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 52 - - 1482 - - 705
HCM Lane V/C Ratio - 0.002 - - - - - 0.005
HCM Control Delay (s/veh) 0 7.6 0 - 0 - - 10.1
HCM Lane LOS A A A - A - - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0



Timings 2027 Background PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 24 13 78 16 97 5 1446 73 1657
Future Volume (vph) 24 13 78 16 97 5 1446 73 1657
Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 2 6
Detector Phase 8 8 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 26.0 26.0 10.0 17.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 97.0 97.0 12.0 109.0
Total Split (%) 19.3% 19.3% 19.3% 19.3% 19.3% 71.9% 71.9% 8.9% 80.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max
Act Effct Green (s) 12.8 12.8 12.8 12.8 102.2 102.2 112.2 110.2
Actuated g/C Ratio 0.09 0.09 0.09 0.09 0.76 0.76 0.83 0.82
v/c Ratio 0.29 0.59 0.10 0.43 0.03 0.43 0.30 0.42
Control Delay (s/veh) 60.2 73.6 54.4 15.1 6.4 7.0 5.5 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 60.2 73.6 54.4 15.1 6.4 7.0 5.5 4.1
LOS E E D B A A A A
Approach Delay (s/veh) 60.2 42.4 7.0 4.1
Approach LOS E D A A

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 118.5 (88%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay (s/veh): 8.1 Intersection LOS: A
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2027 Background PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 40 85 17 105 5 1639 76 1741
v/c Ratio 0.29 0.59 0.10 0.43 0.03 0.43 0.30 0.42
Control Delay (s/veh) 60.2 73.6 54.4 15.1 6.4 7.0 5.5 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 60.2 73.6 54.4 15.1 6.4 7.0 5.5 4.1
Queue Length 50th (ft) 33 73 14 0 1 176 9 126
Queue Length 95th (ft) 69 125 37 54 6 244 23 187
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 900 600
Base Capacity (vph) 218 228 276 323 176 3828 277 4148
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.37 0.06 0.33 0.03 0.43 0.27 0.42

Intersection Summary



HCM 7th Signalized Intersection Summary 2027 Background PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 24 13 0 78 16 97 5 1446 62 73 1657 14
Future Volume (veh/h) 24 13 0 78 16 97 5 1446 62 73 1657 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 26 14 0 85 17 105 5 1572 67 76 1726 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 112 52 0 177 153 130 260 3806 162 326 4330 38
Arrive On Green 0.08 0.08 0.00 0.08 0.08 0.08 0.76 0.76 0.76 0.04 0.83 0.83
Sat Flow, veh/h 834 631 0 1400 1870 1585 277 5022 214 1781 5221 45
Grp Volume(v), veh/h 40 0 0 85 17 105 5 1065 574 76 1125 616
Grp Sat Flow(s),veh/h/ln 1465 0 0 1400 1870 1585 277 1702 1832 1781 1702 1862
Q Serve(g_s), s 2.2 0.0 0.0 3.8 1.1 8.8 0.6 14.9 14.9 1.1 11.4 11.4
Cycle Q Clear(g_c), s 3.3 0.0 0.0 7.1 1.1 8.8 2.4 14.9 14.9 1.1 11.4 11.4
Prop In Lane 0.65 0.00 1.00 1.00 1.00 0.12 1.00 0.02
Lane Grp Cap(c), veh/h 164 0 0 177 153 130 260 2580 1388 326 2823 1544
V/C Ratio(X) 0.24 0.00 0.00 0.48 0.11 0.81 0.02 0.41 0.41 0.23 0.40 0.40
Avail Cap(c_a), veh/h 259 0 0 270 277 235 260 2580 1388 357 2823 1544
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 58.3 0.0 0.0 60.0 57.4 61.0 4.5 5.8 5.8 3.8 2.9 2.9
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.8 0.1 4.5 0.1 0.5 0.9 0.1 0.4 0.8
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 0.0 0.0 2.9 0.5 3.7 0.0 4.6 5.1 0.3 2.7 3.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 58.6 0.0 0.0 60.7 57.6 65.5 4.6 6.2 6.7 4.0 3.4 3.7
LnGrp LOS E E E E A A A A A A
Approach Vol, veh/h 40 207 1644 1817
Approach Delay, s/veh 58.6 62.9 6.4 3.5
Approach LOS E E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.7 108.3 17.0 118.0 17.0
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 8.0 91.0 20.0 103.0 20.0
Max Q Clear Time (g_c+I1), s 3.1 16.9 10.8 13.4 5.3
Green Ext Time (p_c), s 0.0 17.8 0.2 20.0 0.1

Intersection Summary
HCM 7th Control Delay, s/veh 8.7
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2027 Background PM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 168 0 0 134 2 0 0 0 6 0 4
Future Vol, veh/h 4 168 0 0 134 2 0 0 0 6 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 183 0 0 146 2 0 0 0 7 0 4

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 148 0 0 183 0 0 337 339 183 338 338 147
          Stage 1 - - - - - - 191 191 - 147 147 -
          Stage 2 - - - - - - 146 148 - 191 191 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1434 - - 1392 - - 617 582 860 616 583 900
          Stage 1 - - - - - - 810 742 - 856 776 -
          Stage 2 - - - - - - 857 775 - 810 742 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1434 - - 1392 - - 612 580 860 614 581 900
Mov Cap-2 Maneuver - - - - - - 612 580 - 614 581 -
          Stage 1 - - - - - - 808 740 - 856 776 -
          Stage 2 - - - - - - 853 775 - 808 740 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.17 0 0 10.2
HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 42 - - 1392 - - 703
HCM Lane V/C Ratio - 0.003 - - - - - 0.015
HCM Control Delay (s/veh) 0 7.5 0 - 0 - - 10.2
HCM Lane LOS A A A - A - - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0
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Timings 2050 Background AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 22 12 65 13 97 1310 60 1103
Future Volume (vph) 22 12 65 13 97 1310 60 1103
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 6
Detector Phase 8 8 4 4 4 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 10.0 17.0
Total Split (s) 15.0 15.0 15.0 15.0 15.0 75.0 15.0 90.0
Total Split (%) 14.3% 14.3% 14.3% 14.3% 14.3% 71.4% 14.3% 85.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 8.2 8.2 8.2 8.2 76.8 86.8 84.8
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.73 0.83 0.81
v/c Ratio 0.33 0.67 0.10 0.48 0.40 0.21 0.29
Control Delay (s/veh) 51.4 76.4 45.9 16.6 6.1 3.3 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 51.4 76.4 45.9 16.6 6.1 3.3 2.8
LOS D E D B A A A
Approach Delay (s/veh) 51.4 41.1 6.1 2.8
Approach LOS D D A A

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Offset: 13.5 (13%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay (s/veh): 7.5 Intersection LOS: A
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2050 Background AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBT SBL SBT
Lane Group Flow (vph) 39 71 14 105 1466 65 1200
v/c Ratio 0.33 0.67 0.10 0.48 0.40 0.21 0.29
Control Delay (s/veh) 51.4 76.4 45.9 16.6 6.1 3.3 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 51.4 76.4 45.9 16.6 6.1 3.3 2.8
Queue Length 50th (ft) 24 47 9 0 130 6 60
Queue Length 95th (ft) 58 #110 29 52 154 13 72
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 600
Base Capacity (vph) 129 116 159 231 3704 381 4105
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.61 0.09 0.45 0.40 0.17 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 7th Signalized Intersection Summary 2050 Background AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 12 2 65 13 97 0 1310 39 60 1103 1
Future Volume (veh/h) 22 12 2 65 13 97 0 1310 39 60 1103 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 24 13 2 71 14 105 0 1424 42 65 1199 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 119 55 6 194 157 133 69 3645 107 374 4224 4
Arrive On Green 0.08 0.08 0.08 0.08 0.08 0.08 0.00 0.72 0.72 0.05 0.80 0.80
Sat Flow, veh/h 763 659 77 1398 1870 1585 466 5097 150 1781 5269 4
Grp Volume(v), veh/h 39 0 0 71 14 105 0 951 515 65 775 425
Grp Sat Flow(s),veh/h/ln 1498 0 0 1398 1870 1585 466 1702 1843 1781 1702 1870
Q Serve(g_s), s 1.1 0.0 0.0 2.2 0.7 6.8 0.0 11.6 11.6 0.9 6.1 6.1
Cycle Q Clear(g_c), s 2.3 0.0 0.0 4.5 0.7 6.8 0.0 11.6 11.6 0.9 6.1 6.1
Prop In Lane 0.62 0.05 1.00 1.00 1.00 0.08 1.00 0.00
Lane Grp Cap(c), veh/h 181 0 0 194 157 133 69 2434 1318 374 2729 1499
V/C Ratio(X) 0.22 0.00 0.00 0.37 0.09 0.79 0.00 0.39 0.39 0.17 0.28 0.28
Avail Cap(c_a), veh/h 184 0 0 197 160 136 69 2434 1318 474 2729 1499
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.0 0.0 0.0 46.0 44.4 47.2 0.0 5.9 5.9 3.6 2.7 2.7
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.4 0.1 23.6 0.0 0.5 0.9 0.1 0.3 0.5
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 1.8 0.3 3.6 0.0 3.4 3.9 0.2 1.3 1.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 45.3 0.0 0.0 46.4 44.5 70.7 0.0 6.4 6.8 3.7 2.9 3.1
LnGrp LOS D D D E A A A A A
Approach Vol, veh/h 39 190 1466 1265
Approach Delay, s/veh 45.3 59.7 6.5 3.0
Approach LOS D E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.1 81.1 14.8 90.2 14.8
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 11.0 69.0 9.0 84.0 9.0
Max Q Clear Time (g_c+I1), s 2.9 13.6 8.8 8.1 4.3
Green Ext Time (p_c), s 0.0 13.7 0.0 10.0 0.0

Intersection Summary
HCM 7th Control Delay, s/veh 9.0
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2050 Background AM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 114 0 0 196 2 0 0 0 2 0 1
Future Vol, veh/h 4 114 0 0 196 2 0 0 0 2 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 124 0 0 213 2 0 0 0 2 0 1

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 215 0 0 124 0 0 346 348 124 347 347 214
          Stage 1 - - - - - - 133 133 - 214 214 -
          Stage 2 - - - - - - 213 215 - 133 133 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1355 - - 1463 - - 609 576 927 608 577 826
          Stage 1 - - - - - - 871 787 - 788 725 -
          Stage 2 - - - - - - 789 725 - 871 787 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1355 - - 1463 - - 606 574 927 606 575 826
Mov Cap-2 Maneuver - - - - - - 606 574 - 606 575 -
          Stage 1 - - - - - - 868 784 - 788 725 -
          Stage 2 - - - - - - 788 725 - 868 784 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.26 0 0 10.44
HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 61 - - 1463 - - 665
HCM Lane V/C Ratio - 0.003 - - - - - 0.005
HCM Control Delay (s/veh) 0 7.7 0 - 0 - - 10.4
HCM Lane LOS A A A - A - - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0



Timings 2050 Background PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 28 15 90 19 111 6 1659 84 1902
Future Volume (vph) 28 15 90 19 111 6 1659 84 1902
Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 2 6
Detector Phase 8 8 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 17.0 10.0 17.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 97.0 97.0 12.0 109.0
Total Split (%) 19.3% 19.3% 19.3% 19.3% 19.3% 71.9% 71.9% 8.9% 80.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max
Act Effct Green (s) 13.4 13.4 13.4 13.4 99.4 99.4 111.6 109.6
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.74 0.74 0.83 0.81
v/c Ratio 0.32 0.67 0.11 0.47 0.05 0.50 0.43 0.48
Control Delay (s/veh) 60.4 79.0 54.2 16.5 7.5 8.4 8.9 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 60.4 79.0 54.2 16.5 7.5 8.4 8.9 4.7
LOS E E D B A A A A
Approach Delay (s/veh) 60.4 45.3 8.4 4.9
Approach LOS E D A A

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 118.5 (88%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay (s/veh): 9.3 Intersection LOS: A
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2050 Background PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 46 98 21 121 7 1880 88 1998
v/c Ratio 0.32 0.67 0.11 0.47 0.05 0.50 0.43 0.48
Control Delay (s/veh) 60.4 79.0 54.2 16.5 7.5 8.4 8.9 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 60.4 79.0 54.2 16.5 7.5 8.4 8.9 4.7
Queue Length 50th (ft) 38 84 17 5 2 222 11 162
Queue Length 95th (ft) 76 140 42 62 8 309 27 239
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 900 600
Base Capacity (vph) 218 220 276 332 128 3725 229 4124
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.45 0.08 0.36 0.05 0.50 0.38 0.48

Intersection Summary



HCM 7th Signalized Intersection Summary 2050 Background PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 28 15 0 90 19 111 6 1659 71 84 1902 16
Future Volume (veh/h) 28 15 0 90 19 111 6 1659 71 84 1902 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 30 16 0 98 21 121 7 1803 77 88 1981 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 119 55 0 192 172 146 206 3750 160 276 4278 37
Arrive On Green 0.09 0.09 0.00 0.09 0.09 0.09 0.75 0.75 0.75 0.04 0.82 0.82
Sat Flow, veh/h 816 596 0 1397 1870 1585 216 5022 214 1781 5222 45
Grp Volume(v), veh/h 46 0 0 98 21 121 7 1222 658 88 1291 707
Grp Sat Flow(s),veh/h/ln 1412 0 0 1397 1870 1585 216 1702 1832 1781 1702 1862
Q Serve(g_s), s 2.7 0.0 0.0 4.0 1.4 10.1 1.3 19.1 19.2 1.4 14.9 14.9
Cycle Q Clear(g_c), s 4.1 0.0 0.0 8.2 1.4 10.1 6.5 19.1 19.2 1.4 14.9 14.9
Prop In Lane 0.65 0.00 1.00 1.00 1.00 0.12 1.00 0.02
Lane Grp Cap(c), veh/h 174 0 0 192 172 146 206 2542 1368 276 2789 1526
V/C Ratio(X) 0.26 0.00 0.00 0.51 0.12 0.83 0.03 0.48 0.48 0.32 0.46 0.46
Avail Cap(c_a), veh/h 253 0 0 271 277 235 206 2542 1368 305 2789 1526
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.5 0.0 0.0 59.2 56.3 60.3 5.9 6.7 6.8 5.3 3.6 3.6
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.8 0.1 6.1 0.3 0.7 1.2 0.2 0.6 1.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 0.0 0.0 3.3 0.7 4.4 0.1 6.1 6.8 0.4 3.8 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 57.8 0.0 0.0 59.9 56.4 66.4 6.2 7.4 8.0 5.6 4.1 4.6
LnGrp LOS E E E E A A A A A A
Approach Vol, veh/h 46 240 1887 2086
Approach Delay, s/veh 57.8 62.9 7.6 4.3
Approach LOS E E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.8 106.8 18.4 116.6 18.4
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 8.0 91.0 20.0 103.0 20.0
Max Q Clear Time (g_c+I1), s 3.4 21.2 12.1 16.9 6.1
Green Ext Time (p_c), s 0.0 23.4 0.3 26.9 0.1

Intersection Summary
HCM 7th Control Delay, s/veh 9.7
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2050 Background PM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 193 0 0 154 2 0 0 0 7 0 5
Future Vol, veh/h 5 193 0 0 154 2 0 0 0 7 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 210 0 0 167 2 0 0 0 8 0 5

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 170 0 0 210 0 0 388 390 210 389 389 168
          Stage 1 - - - - - - 221 221 - 168 168 -
          Stage 2 - - - - - - 167 170 - 221 221 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1408 - - 1361 - - 571 545 830 570 546 876
          Stage 1 - - - - - - 782 721 - 833 759 -
          Stage 2 - - - - - - 835 758 - 782 721 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1408 - - 1361 - - 565 543 830 567 544 876
Mov Cap-2 Maneuver - - - - - - 565 543 - 567 544 -
          Stage 1 - - - - - - 778 718 - 833 759 -
          Stage 2 - - - - - - 829 758 - 778 718 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.19 0 0 10.52
HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 45 - - 1361 - - 665
HCM Lane V/C Ratio - 0.004 - - - - - 0.02
HCM Control Delay (s/veh) 0 7.6 0 - 0 - - 10.5
HCM Lane LOS A A A - A - - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.1
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Timings 2027 Build AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 10 64 11 96 1142 56 961
Future Volume (vph) 19 10 64 11 96 1142 56 961
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 6
Detector Phase 8 8 4 4 4 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 6.0 6.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 10.0 17.0
Total Split (s) 15.0 15.0 15.0 15.0 15.0 75.0 15.0 90.0
Total Split (%) 14.3% 14.3% 14.3% 14.3% 14.3% 71.4% 14.3% 85.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 8.2 8.2 8.2 8.2 76.8 86.8 84.8
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.73 0.83 0.81
v/c Ratio 0.29 0.65 0.08 0.47 0.35 0.17 0.25
Control Delay (s/veh) 49.7 75.0 45.6 16.7 5.7 2.8 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 49.7 75.0 45.6 16.7 5.7 2.8 2.7
LOS D E D B A A A
Approach Delay (s/veh) 49.7 40.5 5.7 2.7
Approach LOS D D A A

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Offset: 13.5 (13%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay (s/veh): 7.5 Intersection LOS: A
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2027 Build AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBT SBL SBT
Lane Group Flow (vph) 34 70 12 104 1280 61 1046
v/c Ratio 0.29 0.65 0.08 0.47 0.35 0.17 0.25
Control Delay (s/veh) 49.7 75.0 45.6 16.7 5.7 2.8 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 49.7 75.0 45.6 16.7 5.7 2.8 2.7
Queue Length 50th (ft) 21 46 8 0 108 6 50
Queue Length 95th (ft) 52 #109 26 51 130 12 61
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 600
Base Capacity (vph) 129 117 159 230 3702 433 4106
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.60 0.08 0.45 0.35 0.14 0.25

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 7th Signalized Intersection Summary 2027 Build AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 10 2 64 11 96 0 1142 36 56 961 1
Future Volume (veh/h) 19 10 2 64 11 96 0 1142 36 56 961 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 11 2 70 12 104 0 1241 39 61 1045 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 119 54 7 192 156 132 69 3645 115 423 4227 4
Arrive On Green 0.08 0.08 0.08 0.08 0.08 0.08 0.00 0.72 0.72 0.05 0.80 0.80
Sat Flow, veh/h 766 644 88 1401 1870 1585 539 5086 160 1781 5268 5
Grp Volume(v), veh/h 34 0 0 70 12 104 0 831 449 61 675 371
Grp Sat Flow(s),veh/h/ln 1498 0 0 1401 1870 1585 539 1702 1842 1781 1702 1869
Q Serve(g_s), s 0.8 0.0 0.0 2.5 0.6 6.8 0.0 9.6 9.6 0.8 5.1 5.1
Cycle Q Clear(g_c), s 2.0 0.0 0.0 4.5 0.6 6.8 0.0 9.6 9.6 0.8 5.1 5.1
Prop In Lane 0.62 0.06 1.00 1.00 1.00 0.09 1.00 0.00
Lane Grp Cap(c), veh/h 180 0 0 192 156 132 69 2440 1320 423 2731 1500
V/C Ratio(X) 0.19 0.00 0.00 0.36 0.08 0.79 0.00 0.34 0.34 0.14 0.25 0.25
Avail Cap(c_a), veh/h 184 0 0 196 160 136 69 2440 1320 525 2731 1500
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.0 0.0 0.0 46.0 44.4 47.2 0.0 5.6 5.6 3.3 2.6 2.6
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.4 0.1 23.1 0.0 0.4 0.7 0.1 0.2 0.4
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 0.0 1.8 0.3 3.5 0.0 2.8 3.2 0.2 1.1 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 45.1 0.0 0.0 46.5 44.5 70.3 0.0 6.0 6.3 3.4 2.8 3.0
LnGrp LOS D D D E A A A A A
Approach Vol, veh/h 34 186 1280 1107
Approach Delay, s/veh 45.1 59.7 6.1 2.9
Approach LOS D E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.0 81.3 14.8 90.2 14.8
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 11.0 69.0 9.0 84.0 9.0
Max Q Clear Time (g_c+I1), s 2.8 11.6 8.8 7.1 4.0
Green Ext Time (p_c), s 0.0 11.0 0.0 8.1 0.0

Intersection Summary
HCM 7th Control Delay, s/veh 9.0
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2027 Build AM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 100 6 1 171 2 19 0 5 2 0 1
Future Vol, veh/h 3 100 6 1 171 2 19 0 5 2 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 109 7 1 186 2 21 0 5 2 0 1

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 188 0 0 115 0 0 307 309 112 304 311 187
          Stage 1 - - - - - - 118 118 - 189 189 -
          Stage 2 - - - - - - 188 190 - 115 122 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1386 - - 1474 - - 646 606 941 648 604 855
          Stage 1 - - - - - - 886 798 - 813 744 -
          Stage 2 - - - - - - 814 743 - 890 795 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1386 - - 1474 - - 643 604 941 642 602 855
Mov Cap-2 Maneuver - - - - - - 643 604 - 642 602 -
          Stage 1 - - - - - - 884 796 - 812 743 -
          Stage 2 - - - - - - 812 742 - 882 793 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.21 0.04 10.44 10.17
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 688 49 - - 10 - - 700
HCM Lane V/C Ratio 0.038 0.002 - - 0.001 - - 0.005
HCM Control Delay (s/veh) 10.4 7.6 0 - 7.4 0 - 10.2
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0



Timings 2027 Build PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 24 13 82 16 103 5 1446 83 1657
Future Volume (vph) 24 13 82 16 103 5 1446 83 1657
Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 2 6
Detector Phase 8 8 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 17.0 10.0 17.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 97.0 97.0 12.0 109.0
Total Split (%) 19.3% 19.3% 19.3% 19.3% 19.3% 71.9% 71.9% 8.9% 80.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None C-Max C-Max None C-Max
Act Effct Green (s) 13.2 13.2 13.2 13.2 99.7 99.7 111.8 109.8
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.74 0.74 0.83 0.81
v/c Ratio 0.28 0.60 0.09 0.44 0.03 0.44 0.34 0.42
Control Delay (s/veh) 59.4 73.6 53.9 14.7 6.6 7.6 6.2 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 59.4 73.6 53.9 14.7 6.6 7.6 6.2 4.2
LOS E E D B A A A A
Approach Delay (s/veh) 59.4 41.8 7.6 4.3
Approach LOS E D A A

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 118.5 (88%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay (s/veh): 8.5 Intersection LOS: A
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2027 Build PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 40 89 17 112 5 1646 86 1741
v/c Ratio 0.28 0.60 0.09 0.44 0.03 0.44 0.34 0.42
Control Delay (s/veh) 59.4 73.6 53.9 14.7 6.6 7.6 6.2 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 59.4 73.6 53.9 14.7 6.6 7.6 6.2 4.2
Queue Length 50th (ft) 33 76 14 0 1 180 11 129
Queue Length 95th (ft) 69 129 37 56 6 251 26 191
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 900 600
Base Capacity (vph) 218 227 276 329 171 3733 274 4133
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.39 0.06 0.34 0.03 0.44 0.31 0.42

Intersection Summary



HCM 7th Signalized Intersection Summary 2027 Build PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 24 13 0 82 16 103 5 1446 68 83 1657 14
Future Volume (veh/h) 24 13 0 82 16 103 5 1446 68 83 1657 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 26 14 0 89 17 112 5 1572 74 86 1726 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 116 54 0 183 161 136 258 3761 177 324 4307 37
Arrive On Green 0.09 0.09 0.00 0.09 0.09 0.09 0.75 0.75 0.75 0.04 0.82 0.82
Sat Flow, veh/h 835 623 0 1400 1870 1585 277 4997 235 1781 5221 45
Grp Volume(v), veh/h 40 0 0 89 17 112 5 1071 575 86 1125 616
Grp Sat Flow(s),veh/h/ln 1458 0 0 1400 1870 1585 277 1702 1828 1781 1702 1862
Q Serve(g_s), s 2.1 0.0 0.0 4.1 1.1 9.4 0.6 15.3 15.3 1.3 11.7 11.7
Cycle Q Clear(g_c), s 3.3 0.0 0.0 7.4 1.1 9.4 2.6 15.3 15.3 1.3 11.7 11.7
Prop In Lane 0.65 0.00 1.00 1.00 1.00 0.13 1.00 0.02
Lane Grp Cap(c), veh/h 170 0 0 183 161 136 258 2562 1376 324 2808 1536
V/C Ratio(X) 0.24 0.00 0.00 0.49 0.11 0.82 0.02 0.42 0.42 0.27 0.40 0.40
Avail Cap(c_a), veh/h 258 0 0 270 277 235 258 2562 1376 353 2808 1536
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.8 0.0 0.0 59.6 56.9 60.7 4.7 6.0 6.0 4.1 3.1 3.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.7 0.1 4.6 0.1 0.5 0.9 0.2 0.4 0.8
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 0.0 0.0 3.0 0.5 4.0 0.0 4.8 5.3 0.4 2.9 3.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 58.0 0.0 0.0 60.3 57.0 65.2 4.8 6.5 7.0 4.3 3.5 3.9
LnGrp LOS E E E E A A A A A A
Approach Vol, veh/h 40 218 1651 1827
Approach Delay, s/veh 58.0 62.6 6.7 3.7
Approach LOS E E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.8 107.6 17.6 117.4 17.6
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 8.0 91.0 20.0 103.0 20.0
Max Q Clear Time (g_c+I1), s 3.3 17.3 11.4 13.7 5.3
Green Ext Time (p_c), s 0.0 17.9 0.2 20.0 0.1

Intersection Summary
HCM 7th Control Delay, s/veh 9.0
HCM 7th LOS A

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2027 Build PM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 168 16 4 134 2 10 0 3 6 0 4
Future Vol, veh/h 4 168 16 4 134 2 10 0 3 6 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 183 17 4 146 2 11 0 3 7 0 4

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 148 0 0 200 0 0 354 357 191 347 364 147
          Stage 1 - - - - - - 200 200 - 155 155 -
          Stage 2 - - - - - - 154 157 - 191 209 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1434 - - 1372 - - 601 569 850 608 564 900
          Stage 1 - - - - - - 802 736 - 847 769 -
          Stage 2 - - - - - - 848 768 - 810 729 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1434 - - 1372 - - 594 565 850 601 560 900
Mov Cap-2 Maneuver - - - - - - 594 565 - 601 560 -
          Stage 1 - - - - - - 799 733 - 844 766 -
          Stage 2 - - - - - - 841 765 - 805 727 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.16 0.22 10.77 10.28
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 638 38 - - 51 - - 693
HCM Lane V/C Ratio 0.022 0.003 - - 0.003 - - 0.016
HCM Control Delay (s/veh) 10.8 7.5 0 - 7.6 0 - 10.3
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0



 

The Stables Traffic Impact Study  April 1, 2025 
[FT#24106]    

 

 

 
 
 

Intersection Capacity Worksheets: 
2050 Background +  

Project 
  



Timings 2050 Build AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 22 12 72 13 109 1310 64 1103
Future Volume (vph) 22 12 72 13 109 1310 64 1103
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 6
Detector Phase 8 8 4 4 4 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 10.0 17.0
Total Split (s) 15.0 15.0 15.0 15.0 15.0 75.0 15.0 90.0
Total Split (%) 14.3% 14.3% 14.3% 14.3% 14.3% 71.4% 14.3% 85.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 8.4 8.4 8.4 8.4 76.6 86.6 84.6
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.73 0.82 0.81
v/c Ratio 0.33 0.72 0.09 0.50 0.40 0.23 0.29
Control Delay (s/veh) 51.1 82.4 45.9 16.5 6.1 3.5 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 51.1 82.4 45.9 16.5 6.1 3.5 2.8
LOS D F D B A A A
Approach Delay (s/veh) 51.1 42.9 6.1 2.9
Approach LOS D D A A

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Offset: 13.5 (13%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay (s/veh): 7.9 Intersection LOS: A
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2050 Build AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBT SBL SBT
Lane Group Flow (vph) 39 78 14 118 1469 70 1200
v/c Ratio 0.33 0.72 0.09 0.50 0.40 0.23 0.29
Control Delay (s/veh) 51.1 82.4 45.9 16.5 6.1 3.5 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 51.1 82.4 45.9 16.5 6.1 3.5 2.8
Queue Length 50th (ft) 24 52 9 0 130 7 60
Queue Length 95th (ft) 58 #124 29 55 155 13 72
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 600
Base Capacity (vph) 129 116 159 243 3695 381 4099
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.67 0.09 0.49 0.40 0.18 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 7th Signalized Intersection Summary 2050 Build AM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 12 2 72 13 109 0 1310 41 64 1103 1
Future Volume (veh/h) 22 12 2 72 13 109 0 1310 41 64 1103 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 24 13 2 78 14 118 0 1424 45 70 1199 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 56 7 197 160 136 69 3621 114 374 4215 4
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.00 0.71 0.71 0.05 0.80 0.80
Sat Flow, veh/h 759 652 76 1398 1870 1585 466 5085 161 1781 5269 4
Grp Volume(v), veh/h 39 0 0 78 14 118 0 953 516 70 775 425
Grp Sat Flow(s),veh/h/ln 1487 0 0 1398 1870 1585 466 1702 1841 1781 1702 1870
Q Serve(g_s), s 1.1 0.0 0.0 2.7 0.7 7.7 0.0 11.8 11.8 0.9 6.2 6.2
Cycle Q Clear(g_c), s 2.3 0.0 0.0 5.0 0.7 7.7 0.0 11.8 11.8 0.9 6.2 6.2
Prop In Lane 0.62 0.05 1.00 1.00 1.00 0.09 1.00 0.00
Lane Grp Cap(c), veh/h 183 0 0 197 160 136 69 2424 1311 374 2723 1496
V/C Ratio(X) 0.21 0.00 0.00 0.40 0.09 0.87 0.00 0.39 0.39 0.19 0.28 0.28
Avail Cap(c_a), veh/h 183 0 0 197 160 136 69 2424 1311 472 2723 1496
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.9 0.0 0.0 46.0 44.2 47.4 0.0 6.0 6.0 3.7 2.7 2.7
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.5 0.1 39.7 0.0 0.5 0.9 0.1 0.3 0.5
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 2.0 0.3 4.6 0.0 3.5 4.0 0.2 1.3 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 45.1 0.0 0.0 46.5 44.3 87.1 0.0 6.5 6.9 3.8 3.0 3.2
LnGrp LOS D D D F A A A A A
Approach Vol, veh/h 39 210 1469 1270
Approach Delay, s/veh 45.1 69.2 6.7 3.1
Approach LOS D E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.2 80.8 15.0 90.0 15.0
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 11.0 69.0 9.0 84.0 9.0
Max Q Clear Time (g_c+I1), s 2.9 13.8 9.7 8.2 4.3
Green Ext Time (p_c), s 0.0 13.8 0.0 10.0 0.0

Intersection Summary
HCM 7th Control Delay, s/veh 10.0
HCM 7th LOS B

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2050 Build AM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 114 6 1 196 2 19 0 5 2 0 1
Future Vol, veh/h 4 114 6 1 196 2 19 0 5 2 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 124 7 1 213 2 21 0 5 2 0 1

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 215 0 0 130 0 0 351 353 127 349 355 214
          Stage 1 - - - - - - 136 136 - 216 216 -
          Stage 2 - - - - - - 215 217 - 133 139 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1355 - - 1455 - - 604 572 923 606 570 826
          Stage 1 - - - - - - 867 784 - 786 724 -
          Stage 2 - - - - - - 787 723 - 871 781 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1355 - - 1455 - - 600 569 923 600 568 826
Mov Cap-2 Maneuver - - - - - - 600 569 - 600 568 -
          Stage 1 - - - - - - 864 781 - 785 723 -
          Stage 2 - - - - - - 785 722 - 863 779 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.25 0.04 10.79 10.48
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 647 57 - - 9 - - 660
HCM Lane V/C Ratio 0.04 0.003 - - 0.001 - - 0.005
HCM Control Delay (s/veh) 10.8 7.7 0 - 7.5 0 - 10.5
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0



Timings 2050 Build PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 28 15 94 19 117 6 1659 94 1902
Future Volume (vph) 28 15 94 19 117 6 1659 94 1902
Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA
Protected Phases 8 4 2 1 6
Permitted Phases 8 4 4 2 6
Detector Phase 8 8 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 11.0 11.0 6.0 11.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 17.0 17.0 10.0 17.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 97.0 97.0 12.0 109.0
Total Split (%) 19.3% 19.3% 19.3% 19.3% 19.3% 71.9% 71.9% 8.9% 80.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None C-Max C-Max None C-Max
Act Effct Green (s) 13.8 13.8 13.8 13.8 98.8 98.8 111.2 109.2
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.73 0.73 0.82 0.81
v/c Ratio 0.31 0.68 0.11 0.48 0.06 0.51 0.47 0.49
Control Delay (s/veh) 59.6 78.9 53.7 17.9 8.0 8.8 10.6 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 59.6 78.9 53.7 17.9 8.0 8.8 10.6 4.8
LOS E E D B A A B A
Approach Delay (s/veh) 59.6 45.8 8.8 5.1
Approach LOS E D A A

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 118.5 (88%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay (s/veh): 9.7 Intersection LOS: A
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Havana Street & Exposition Ave



Queues 2050 Build PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 46 102 21 127 7 1887 98 1998
v/c Ratio 0.31 0.68 0.11 0.48 0.06 0.51 0.47 0.49
Control Delay (s/veh) 59.6 78.9 53.7 17.9 8.0 8.8 10.6 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 59.6 78.9 53.7 17.9 8.0 8.8 10.6 4.8
Queue Length 50th (ft) 38 88 17 10 2 226 13 165
Queue Length 95th (ft) 76 144 42 69 8 326 33 243
Internal Link Dist (ft) 113 1156 892 761
Turn Bay Length (ft) 120 120 900 600
Base Capacity (vph) 218 220 276 332 127 3698 227 4109
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.46 0.08 0.38 0.06 0.51 0.43 0.49

Intersection Summary



HCM 7th Signalized Intersection Summary 2050 Build PM
3: Havana Street & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 28 15 0 94 19 117 6 1659 77 94 1902 16
Future Volume (veh/h) 28 15 0 94 19 117 6 1659 77 94 1902 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 30 16 0 102 21 127 7 1803 84 98 1981 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 122 56 0 197 179 152 205 3713 173 274 4258 37
Arrive On Green 0.10 0.10 0.00 0.10 0.10 0.10 0.74 0.74 0.74 0.04 0.82 0.82
Sat Flow, veh/h 818 590 0 1397 1870 1585 216 5000 233 1781 5222 45
Grp Volume(v), veh/h 46 0 0 102 21 127 7 1227 660 98 1291 707
Grp Sat Flow(s),veh/h/ln 1408 0 0 1397 1870 1585 216 1702 1828 1781 1702 1862
Q Serve(g_s), s 2.7 0.0 0.0 4.4 1.4 10.6 1.3 19.6 19.6 1.6 15.2 15.2
Cycle Q Clear(g_c), s 4.1 0.0 0.0 8.5 1.4 10.6 6.7 19.6 19.6 1.6 15.2 15.2
Prop In Lane 0.65 0.00 1.00 1.00 1.00 0.13 1.00 0.02
Lane Grp Cap(c), veh/h 179 0 0 197 179 152 205 2528 1358 274 2776 1519
V/C Ratio(X) 0.26 0.00 0.00 0.52 0.12 0.84 0.03 0.49 0.49 0.36 0.47 0.47
Avail Cap(c_a), veh/h 252 0 0 271 277 235 205 2528 1358 302 2776 1519
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.0 0.0 0.0 58.8 55.8 60.0 6.2 7.0 7.0 5.8 3.7 3.7
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.8 0.1 8.6 0.3 0.7 1.2 0.3 0.6 1.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 0.0 0.0 3.4 0.7 4.7 0.1 6.3 7.0 0.5 3.9 4.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 57.3 0.0 0.0 59.6 55.9 68.6 6.5 7.7 8.2 6.1 4.3 4.7
LnGrp LOS E E E E A A A A A A
Approach Vol, veh/h 46 250 1894 2096
Approach Delay, s/veh 57.3 63.9 7.9 4.5
Approach LOS E E A A

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 9.8 106.2 18.9 116.1 18.9
Change Period (Y+Rc), s 4.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 8.0 91.0 20.0 103.0 20.0
Max Q Clear Time (g_c+I1), s 3.6 21.6 12.6 17.2 6.1
Green Ext Time (p_c), s 0.0 23.6 0.3 26.9 0.1

Intersection Summary
HCM 7th Control Delay, s/veh 10.0
HCM 7th LOS B

Notes
User approved pedestrian interval to be less than phase max green.



HCM 7th TWSC 2050 Build PM
6: Driveway/Park Access & Exposition Ave Greenwood Stables Affordable Housing - Aurora, CO

Fox Tuttle Transportation Group Synchro 12 Report

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 193 16 4 154 2 10 0 3 7 0 5
Future Vol, veh/h 5 193 16 4 154 2 10 0 3 7 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 210 17 4 167 2 11 0 3 8 0 5

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 170 0 0 227 0 0 405 408 218 398 415 168
          Stage 1 - - - - - - 229 229 - 177 177 -
          Stage 2 - - - - - - 176 178 - 221 238 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1408 - - 1341 - - 556 533 821 562 528 876
          Stage 1 - - - - - - 773 714 - 825 753 -
          Stage 2 - - - - - - 826 752 - 782 708 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1408 - - 1341 - - 548 529 821 556 524 876
Mov Cap-2 Maneuver - - - - - - 548 529 - 556 524 -
          Stage 1 - - - - - - 770 711 - 822 750 -
          Stage 2 - - - - - - 818 749 - 775 705 -

Approach EB WB NB SB
HCM Control Delay, s/v 0.18 0.19 11.21 10.6
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 594 41 - - 45 - - 655
HCM Lane V/C Ratio 0.024 0.004 - - 0.003 - - 0.02
HCM Control Delay (s/veh) 11.2 7.6 0 - 7.7 0 - 10.6
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0.1
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