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Appendix A: Scenario Framing and Performance 
Measures 

This appendix provides a detailed description of the planning scenarios evaluated for the Thornton 
Transportation and Mobility Plan (TMMP) and the performance measures results of each scenario.  

Analysis Tool 
The project team evaluated three scenarios for the TMMP using the Denver Regional Council of 
Governments (DRCOG) travel model, Focus. The Focus Model is a regional travel model maintained by 
DRCOG and used for various regional planning efforts such as the regional transportation plans, transit 
studies, transportation master plans, etc. The project team modified the model as necessary to evaluate 
the various scenarios in this plan. 

Scenario Descriptions 
The TMMP evaluated three scenarios: Scenario A, Scenario B, and Scenario C. The project team first 
compared Scenarios A and B using a series of performance measures to ultimately identify a scenario 
that aligns with the city’s vision, Scenario C.  

Scenario A was developed to assess the impact on future mode share if the city maximized the roadway 
capacity while merely maintaining the current planned transit service as implemented by DRCOG in the 
Focus Model. DRCOG worked closely with RTD in this implementation. This scenario does not prioritize a 
shift towards active transportation modes nor include additional investments in transit. Scenario A 
represents a road network that reinforces current vehicular transportation choices without considering 
desired mode shifts. To maximize future roadway capacity for private vehicles in Thornton, Scenario A 
includes: 

• Most arterials expanded to six lanes throughout the city (as shown in Figure A.1) to provide 
increased capacity for the roadway system in the city 

• Two new freeway interchanges at: (1) I-25/128th Avenue and (2) US-85/136th Avenue that 
provide additional roadway access for Thornton residents 

Both items provide additional roadway capacity and options for those using private vehicles, therefore, 
maximizing the roadway capacity within Thornton.  
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Figure A.1: Scenario A, by number of travel lanes 
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Scenario B was developed to analyze how mode share is impacted by an increase in the city’s 
investment in frequent, well-connected transit and a low-stress active transportation network. The 
following key items are present in Scenario B: 

• The N Line commuter rail extended to CO 7 to provide additional long-distance transit options 
for those living or working in north Thornton 

• Additional bus routes and higher transit frequency within Thornton to provide a higher level of 
transit service not only for long-distance travel but also within the city 

• 88th Avenue as a two-lane road with protected bike lanes to provide vertical separation between 
vehicles and bikes without increasing the roadway width (or right-of-way) 

• CO 7 with two general purpose lanes and one transit-only lane per direction to provide better 
regional transit service while minimizing the roadway width  

• Most arterials have four lanes (as shown in Figure A.2) to minimize the investment in roadway 
infrastructure and required ongoing maintenance. 

All these key items align with the purpose of this scenario, which is to provide a well-connected transit 
and low-stress active transportation networks, with a decreased emphasis on the private vehicle.  
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Figure A.2: Scenario B, by number of travel lanes 
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Scenario C was developed using components from both planning scenarios, Scenario A and Scenario B, 
with input received from the public. Scenario C is in accordance with the city’s vision that reflects a more 
holistic multimodal transportation network. Scenario C consists of two horizon years: 2030 (short-term) 
and 2050 (long-term). 

The short-term vision corresponds to the year 2030 and includes roadway capacity projects in the 5-year 
Capital Improvement Plan as well as high-ranking projects from the prioritization process explained in 
Chapter 11. Please refer to Chapter 11 for details about the prioritization process. The key components 
of the short-term vision for Scenario C are:  

• Widening of east-west corridors: 136th Avenue, 120th Avenue, and 104th Avenue 
• Road diet of southern Grant Street segments 

The long-term vision corresponds to the year 2050. The key components of the long-term Scenario C 
are:  

• Most arterials are at least four lanes, with some six-lane segments 
• Two new freeway interchanges: I-25/128th Avenue and US-85/136th Avenue 
• Additional two-lane collectors parallel to E-470 (north and south) 
• Various collectors to provide additional travel options 
• N Line commuter rail extended to CO 7 
• Heavy transit investment throughout the city 

Figure A.3 and Figure 4 shows the short-term (2030) and long-term (2050) Scenario C roadway map. 
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Figure A.3: Number of Travel Lanes in Short-term Scenario C. 
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Figure A.4: Number of Travel Lanes in Scenario C 
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Scenario Testing and Results 
The project team used the Denver Regional Council of Governments (DRCOG) travel model, Focus, as 
the tool to primarily understand how vehicle travel and transit service would shift based on the 
suggested enhancements. The two planning scenarios, Scenario A and Scenario B, were presented to the 
public to understand their preferences and concerns and evaluated through performance measures. 
Through this process, the city staff identified a scenario that aligns with the city’s vision, Scenario C. All 
scenarios were evaluated through the following performance measures: 

• Mode share – how will people travel in the future (vehicle, transit, walking, biking, etc.)? 

• Volume to Capacity – what does congestion look like in the future during peak travel times? 

• Corridor Travel time – how long does it take to travel key corridors in the city? 

• Regional Travel Time – how long does it take to get to key regional destinations by auto and 
transit? 

• Vehicle Miles Traveled (VMT) per household – an indicator of traffic that calculates how much 
people travel on a daily basis within the city. VMT consists of two components: number of 
vehicles on the road and number of miles traveled on the road. 

Performance measures should be considered in combination with each other to form a holistic 
assessment of how well the transportation system works for all modes. In order to expand 
transportation options and mobility, performance measures may show a decrease from existing 
conditions for driving in order to enhance conditions for transit, walking, and biking.  

2050 Performance Measures 
Scenario A, Scenario B, and Scenario C were evaluated for 2050 conditions. The following sections 
describe the performance of each scenario based on the previously outlined performance measures.  

Mode Share 
The mode share performance measure provides an insight on the transportation modes that Thornton 
residents, employees, and visitors use to travel throughout the city. The vision for the city of Thornton 
includes a holistic multimodal view. Understanding how the mode share changes under each scenario 
helps the city accomplish this goal. Figure A.5 shows the daily and work AM peak hour mode share, 
respectively. 

The mode share comparison between scenarios indicates the following:  

• Under all scenarios, the private vehicle continues to be the predominant mode of transportation 
for Thornton while transit, walking, and biking have a smaller share of the trips. 

• Transit utilization performs best under Scenario B and Scenario C because of the extension of 
the N Line commuter rail to CO 7 and the significant improvements in transit.  

• In Scenario B and Scenario C, the daily transit mode share is about 1% higher than in Scenario A, 
which equates to about 20,000 more daily transit trips. 
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Figure A.5: 2050 Scenarios Mode Share 

AM Peak Volume to Capacity Ratios 
Volume to capacity (V/C) ratios are one indicator of the level of congestion a vehicular user of the 
roadway experiences: the higher the V/C ratio, the higher the congestion on the roadway. For this plan, 
the project team focused on the AM peak hour (7:00-8:00 AM) and Figure A.6 shows the V/C ratio for 
the existing conditions, Scenario A, Scenario B, and Scenario C. The V/C ratios comparison indicates the 
following:  

• Under all scenarios, congestion increases from existing conditions, particularly on more regional 
facilities like I-25 and E-470. This can be attributed to the growth expected not only in Thornton 
but in the overall Denver Metro region.  

• Overall, Thornton experiences more vehicular congestion under Scenario B and Scenario C than 
under Scenario A. 

• The comparison between existing and Scenario C indicates the following:  

o Congestion levels are likely to increase due to the growth expected within the city and 
neighboring areas 

o Key north-south arterials are likely to experience significant congestion, particularly the 
southern segments of Washington Street, Colorado Boulevard, and Holly Street/McKay Road 
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o With the widening of several east-west arterials, congestion levels can decrease or stay like 
today on those facilities, such as 104th Avenue 

o Although significant growth occurs in the northeast areas of Thornton, congestion levels 
along 144th Avenue and 136th Avenue are manageable due to the increased capacity of the 
roadways (mostly six-lane arterials)  

 

Figure A.6.2050 Scenarios AM Peak Hour Volume to Capacity Ratios. 
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AM Corridor Travel Times 
Corridor travel times are effective indicators to compare the time that vehicles spend on a specific 
corridor under each scenario. The city of Thornton expects continued growth in the next 20-30 years 
and if no transportation improvements are made, traffic congestion and time spent on the roadways will 
increase. Table A.1 shows the corridor travel time comparisons for all scenarios. These results indicate 
that Scenario B has higher vehicular travel times on the selected corridors than Scenario A since the 
latter scenario prioritizes private vehicles over other modes. Since Scenario C is a combination of various 
components of Scenario A and Scenario B, the travel times for the corridors under Scenario C are 
between Scenario A and Scenario B. For example, it is estimated that it will take vehicles 13 minutes to 
travel on the four mile stretch of 88th Avenue in Scenario B with two lanes versus 9 minutes in Scenario 
A with six lanes. Since Scenario C is in between with four lanes, the travel time is also in between, with 
10 minutes. The increased driving time is a trade-off for creating roadway conditions that are more 
conducive to walking and biking. For Scenario C, the comparison also indicates the following:  

• The new interchange at US-85 / 136th Avenue with the widening to six lanes allows for a 
significant number of vehicles using the corridor while maintaining the same travel times as 
today 

• Most corridors will experience an increase in travel times in the future 

Table A.1. Scenarios AM Corridor Travel Times 

Corridor From To Existing  
(2020) 

Scenario A 
(2050) 

Scenario B 
(2050) 

Scenario C 
(2050) 

Washington Street CO 7 84th Avenue 21 min 25 min 28 min 27 min 

Colorado Boulevard 168th Avenue 88th Avenue 21 min 23 min 27 min 25 min 

Holly Street 168th Avenue 96th Avenue 20 min 19 min 25 min 22 min 

CO 7 Yosemite Street Huron Street 11 min 11 min 14 min 13 min 

136th Avenue Yosemite Street Huron Street 12 min 11 min 14 min 12 min 

128th Avenue Riverdale Road Huron Street 12 min 11 min 15 min 14 min 

120th Avenue Quebec Street Huron Street 11 min 11 min 14 min 12 min 

104th Avenue Holly Street Huron Street 10 min 10 min 13 min 11 min 

88th Avenue Old Brighton 
Road 

Huron Street 9 min 9 min 13 min 10 min 

 

AM Peak Regional Travel Times 
Regional travel times are an indicator of how competitive transit can be under each scenario. Travel 
times via transit are often longer than via private vehicles when traveling short distances; therefore, it is 
difficult for transit to compete with trips within the city. However, when reaching regional destinations 
such as Downtown Boulder or Union Station, public transit can provide similar or better travel times 
than private vehicles, particularly if public transit has its own right-of-way. For this performance 
measure, two regional connections were selected:  

• Thornton (124th Avenue rail station) to Boulder (Downtown transit station)  
• Thornton (124th Avenue rail station) to Denver (Union Station) 
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The regional travel times, as shown in Figure A.7, indicate the following:  

• Transit travel time from Thornton to Boulder will be higher than vehicle travel times under all 
scenarios; however, transit is more competitive to the private vehicle under Scenario B and 
Scenario C due to the CO 7 Bus Rapid Transit (BRT) 

• Transit travel times from Thornton to Union Station under all scenarios are shorter than vehicle 
travel times because of the recent extension of the N-line to 124th Avenue 

 

Figure A.7: 2050 Scenario regional travel times. 
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Vehicle Miles Traveled (VMT) per Household 
Weekday vehicle miles traveled (VMT) per household is an indicator of how much people travel daily 
within the city. VMT consists of two components: number of vehicles on the road and number of miles 
traveled on the road. Essentially, VMT will be higher if more people use private vehicles or travel longer 
distances. Generally, a reduction of VMT is desirable to not only reduce traffic congestion but also 
reduce pollution, ultimately indicating a better quality of life. 

The VMT per household was calculated for all scenarios and compared to existing VMT to obtain the 
VMT per household percent change. Table A.2 shows the projected reduction from existing VMT per 
household under all scenarios. This percent change results in a reduction of the VMT per household 
under all scenarios compared to existing primarily due to:  

• More compact, mixed-use development in the future which better integrates land uses such as 
employment and housing, allowing more residents to live, work, and shop within close proximity 
in Thornton. 

• For Scenario B and Scenario C, the higher reductions can be explained by a shift in travel modes 
due to the additional transit options, reducing the number of vehicles on the streets.  

Table A.2: VMT per household percent change. 

Scenario A Scenario B Scenario C 

-9% -11% -10% 
 

The performance of Scenario C represents a 2050 horizon year, which reflects the partial buildout of the 
city. The full buildout of the city includes more development throughout, reflecting more people and 
jobs within the city and through the region. As a result, full buildout is likely to have more congestion 
and longer travel times than what is reflected in the Scenario C analysis. However, given the uncertain 
timeline of when full buildout will occur, how the rest of the region will grow, and how new 
transportation technologies will affect travel choices, it is not possible to develop precise estimates of 
full buildout congestion levels or travel times. 

2030 Performance Measures 
Scenario C is the only scenario with a 2030 horizon year because Scenario C is the scenario that aligns 
with the vision of the city; Scenario A and Scenario B were only evaluated to develop this scenario. 

Mode Share 
The short-term Scenario C includes the N Line commuter rail between Union Station and the Eastlake - 
124th Avenue Station (which opened in Fall 2020). Other transit investments planned between 2020 and 
2030 are relatively small and will not significantly impact mode share, thus the transit mode share in 
2030 is expected to be like 2020. Figure A.8 shows the short-term daily and work AM Peak Hour mode 
share, respectively. 
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Figure A.8. 2030 Mode Shares 

AM Peak Volume to Capacity Ratio 
Thornton is expected to continue to grow in the next 10 years, and therefore higher traffic congestion is 
expected. However, the roadway projects included in the short-term Scenario C help ameliorate the 
congestion. Figure A.9 shows the V/C ratios for the existing conditions and the short-term Scenario C. 
The V/C ratio comparison indicates the following:  

• Traffic congestion increases primarily on east-west corridors such as CO 7, E-470, and 88th 
Avenue. 

• Colorado Boulevard is expected to increase congestion on the southern sections.  
• Some of the projects included help alleviate traffic such as projects on 120th Avenue and 104th 

Avenue. 
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Figure A.9: 2030 Scenario C volume to capacity ratio comparison
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AM Peak Corridor Travel Times 
The increase in traffic congestion on several corridors also means increased travel times. The 
transportation improvements in the short-term Scenario C help minimize the travel time increases 
during the morning. Table A.3 shows the travel time differences between the short-term Scenario C and 
existing conditions. This comparison indicates the following: 

• Roadway improvements on 136th Avenue, 120th Avenue, and 104th Avenue help maintain similar 
travel times between existing conditions and the short-term Scenario C 

• Almost no north-south roadway improvements were included, translating in increased travel 
times on north-south corridors (Washington Street, Colorado Boulevard, and Holly Street) 

Table A.3. Scenarios C AM Corridor Travel Times 

Corridor From To Existing  
(2020) 

Scenario C 
(2030) 

Washington Street CO 7 84th Avenue 21 min 24 min 

Colorado Boulevard 168th Avenue 88th Avenue 21 min 24 min 

Holly Street 168th Avenue 96th Avenue 20 min 22 min 

CO 7 Yosemite Street Huron Street 11 min 11 min 

136th Avenue Yosemite Street Huron Street 12 min 12 min 

128th Avenue Riverdale Road Huron Street 12 min 13 min 

120th Avenue Quebec Street Huron Street 11 min 11 min 

104th Avenue Holly Street Huron Street 10 min 10 min 

88th Avenue Old Brighton Road Huron Street 9 min 9 min 

 
 
AM Peak Regional Travel Times 
Regional travel times are an indicator of how competitive transit can be compared to the private vehicle. 
As in the previous planning scenarios, the two regional connections that were evaluated were Thornton 
to Boulder and Thornton to Denver. The regional travel times, as shown in Figure A.11, indicate the 
following:  

• Thornton to Boulder: vehicle and transit travel times increase since few roadway improvements 
were included, and no significant transit investments were included short term.  

• Thornton to Union Station: vehicle travel times increase; however, transit travel times decrease 
significantly due to the N-line extension to 124th Avenue.  
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Figure A.10. 2030 Scenario C regional travel times. 

VMT per Household  
Weekday vehicle miles traveled (VMT) per household is an indicator of how much travel is conducted 
per household. The project team compared the VMT from the short-term Scenario C with the existing 
VMT and found that the VMT decreases by 5%. This decrease is primarily a result of the better mix of 
land use in the future - more jobs and housing in the city, allowing more residents to live, work, and 
shop within Thornton – but it is not as high as in 2050. 

Conclusion  
The vision of Thornton’s TMMP states the desire to expand transportation options for residents and 
therefore it is important to account for all modes when determining the future transportation network 
of the city. To accomplish this, the city evaluated two initial scenarios representing different levels of 
transportation investments (one focused on the private vehicle and the other on transit). The 
performance of both scenarios was compared and, with input received from the public, the project team 
selected components from both scenarios to create a third, Scenario C, that better aligns with the 
overall vision for the plan.  

Scenario C consists of a short-term and long-term plan for the city. The short-term plan indicates that 
although growth occurs within the city and the region, travel patterns in 2030 within the city will be 
similar to the existing patterns due to (1) similar transit service within the city and (2) including roadway 
projects at key corridors, particularly for east-west corridors like 136th Avenue and 104th Avenue.  

Complementing the short-term plan, the long-term plan indicates the following key items:  
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• With greater investment in transit throughout the city, there is a shift in mode share, increasing 
the transit mode share and decreasing the private vehicle mode share.  

• Private vehicle will continue to be the predominant travel mode, but a shift to other modes also 
occurs. 

• Due to increased jobs and population in the city, along with the predominant use of private 
vehicles, congestion and travel times in key corridors will likely increase throughout the city.  

• With the additional transit service in the future, transit can be more competitive with the 
private vehicle to reach regional destinations such as Union Station and downtown Boulder. 

• The full buildout of the city will likely increase congestion and travel times but uncertainties in 
the future make the estimation of impacts difficult. 

 




