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1. Introduction 

The Dell Range-Converse intersection is located in the northeast portion of the city of Cheyenne, as 

shown in Figure 1.1.  This intersection connects two major routes in the city. Dell Range Boulevard is a 

four-lane principal arterial that connects from Yellowstone Road on the west to the developing eastern 

portions of the city. Dell Range Boulevard also provides connectivity to the most intensive retail 

development in Cheyenne, which includes the Frontier Mall. Converse Avenue is a four-lane principal 

arterial south of Dell Range Boulevard and a minor arterial north of Dell Range Boulevard.  Converse 

Avenue provides connectivity from Lincolnway on the south, which provides access to downtown 

Cheyenne, to the developing northern portion of the city.  The airport creates a barrier between the 

neighborhoods to the east of downtown.  This causes increased traffic volumes on Converse Avenue, 

with predominately left turns onto Dell Range Boulevard from Converse Avenue.  The confluence of 

these two roadways creates this major intersection, which is known for being the most congested and 

highest crash occurrence intersection in the city, possibly even the state. 

The Converse Avenue corridor between Storey Boulevard and Ogden Road was constructed in 2003.  

Planning and preliminary design for the corridor between Ogden Road and Dell Range Boulevard is 

included in this study to complete the corridor between Storey Boulevard and Dell Range Boulevard. 

Figure 1-1 - Study Location 
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HDR Engineering, Inc. was hired to prepare the Converse/Dell Range Intersection Traffic Safety Plan & 

Converse Avenue 35% Design Plan. 

1.1. Existing Conditions 

The current configuration of the Converse Dell Range intersection includes an exclusive left-turn lane 

and exclusive right-turn lane in each direction, except for the northbound approach that includes two 

exclusive left-turn lanes. Also, the eastbound right-turn lane is channelized. The intersection is 

signalized, with split phasing for the northbound and southbound approaches and a flashing yellow 

arrow for the eastbound left-turn and westbound left-turn movements. This signal operates in 

coordination along Dell Range Boulevard, with the coordinated corridor limits extending from College 

Drive on the east to Powderhouse Road on the west. 

Existing traffic volumes for the AM, Midday, and PM peak hours were collected by the MPO earlier this 

year and provided to HDR for use in this project. The MPO also provided existing signal timing 

parameters for this intersection.  This data is attached in Appendix C of this report.  These traffic 

volumes, the intersection geometrics and the traffic signal timing parameters were loaded into the 

project’s traffic operations analysis model. The model yielded LOS E, LOS C and LOS C for the AM, 

Midday and PM peak hours, respectively. 

Crash statistics from 2006 to 2015 show a safety concern for this intersection. Within the past 10 years, 

there have been a total of 264 crashes at the Dell Range Boulevard and Converse Avenue intersection. 

During this time, approximately 147 people were injured, making this intersection one of the most 

dangerous intersections in the state of Wyoming. From 2007 to 2016, the crash rate at this intersection 

was 1.36.  The predominate type of crashes, rear end collisions; have increased approximately 20% over 

this period.  In addition to rear end collisions, angle crashes doubled between 2014 and 2015 and 90% of 

all crashes in this intersection occurred when vehicles were traveling in the East – West direction.  On 

average, 67% of all crashes in the last ten years that occurred at the Dell Range - Converse intersection 

had reported property damage. 

As part of the Converse / Dell Range Intersection Traffic Safety Plan Project; the Converse Avenue 

corridor has also been included and a 35% design effort performed.  The construction of Converse 

Avenue from Ogden Road extending to the north and connecting to Storey Boulevard consists of a 55’ 

wide road with 12’ lanes and a center turn lane.  A 10’ wide concrete Greenway path exists on the west 

side of the road and a 5’ wide sidewalk on the east side.  The remaining segment of corridor from Ogden 

Road heading south to the intersection with Dell Range Boulevard remains in its existing condition; 

lacking adequate bicycle & pedestrian connectivity and necessitating roadway improvements to meet 

growing needs for additional traffic operational capacity and safety.  The right-of-way through this 

section of the corridor is 100’ wide.  The existing street cross section consists of two 12-feet wide travel 

lanes and a 12-feet wide turn center turn lane.  Curb and gutter is present on the east side of the road 

with an attached sidewalk, varying in width from 4 to 5 feet.  The west side of the corridor contains a 

dirt shoulder and a drainage ditch located approximately 20 to 30 feet from the edge of the travel lane.  

Only one marked cross walk exists along the corridor, at the Dell Range Boulevard intersection. 
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1.2. Project Purpose 

The purpose of this study is to evaluate existing and future traffic operations and safety for the Converse 

and Dell Range intersection and the Converse Avenue corridor between Dell Range and Ogden Road.  

The following are the project goals for this study: 

 Develop alternatives and a 35% design plan for a preferred alternative for the reconstruction of 

the Converse and Dell Range intersection the will improve safety and operations for motorists, 

pedestrians and bicyclists. 

 Develop a 35% design plan for the completion of Converse Avenue between Dell Range and 

Ogden for all modes and storm sewer. 

2. Public Outreach and Meetings 

A major component to this study was informing the public and obtaining public input for the evaluation 

of intersection alternatives and preliminary design.  HDR worked with the Cheyenne MPO to conduct a 

comprehensive public outreach program that included two public open houses, online surveys, social 

media, media blasts, comment forms and one-on-one meetings to inform the public and gather input. 

A project steering committee was also formed to assist and guide the project.  The steering committee 

members are shown in Table 2-1.  A total of four formal steering committee meetings were conducted 

during the course of the study.  A summary of the public open houses and steering committee meetings 

are discussed below. 
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Table 2-1 - Steering Committee Roster 

Organization Name 

Cheyenne MPO Tom Mason 

Cheyenne MPO Nancy Olson 

Cheyenne MPO Sreyoshi Chakraborty 

City Public Works Craig LaVoy  

City Engineering Nathan Beauheim 

BOPU Brad Brooks 

BOPU Linda Gunter 

WYDOT Kevin McCoy  

WYDOT Mark Wingate  

City Council Jeff White 

City Council Dr. Mark Rinne 

City Council Jim Brown 

Cheyenne Police Dept. Sergeant John Gay 

Cheyenne Police Dept. Officer George Trammell 

City Planning Brandon Cammarata 

Cheyenne Transit Program Renae Jording 

Transit Keith McQueen - sub 

Greenway and Trails Jeff Wiggins 

Parks and Recreation Jason Sanchez 

EMA Matt Butler 

Black Hills Energy Jef McMann  

Fire and Rescue Chief Martin 

HDR Brandon Gebhart 

HDR Todd Mattson 

HDR John Seyer 

HDR Jason Kjenstad 

 

2.1. Social Media, Online Surveys and Newspapers 

Extensive efforts by the MPO and HDR were employed to incorporate social media tools to engage 

public input.  The Cheyenne MPO Facebook page and webpage were used to inform the public of the 

project, gather comments, announce public meetings and provide links to surveys.  Email transmissions 

were also used to inform stakeholders of upcoming events.  Advertisements were also published in 

Wyoming Tribune Eagle and Trader Shoppers Guide.  Additionally, KGWN Cheyenne and KFBC Radio 

shared notices of the open house meetings. 
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During the course of the study, online surveys were developed to garner public input as well as an online 

mapping tool to allow the public the opportunity to identify the locations of their concerns and identify 

or comment on what these concerns were.  A screen shot of the online mapping tool is shown in Figure 

2-1 - Online Mapping Tool. The results of the surveys and the four comments received from the online 

mapping tool are shown in Appendix D.  

Figure 2-1 - Online Mapping Tool 

 

The MPO website was also updated throughout the project to allow the public and stakeholders the 

opportunity to review the progress of the project, provide comments, view presentations and display 

materials from open house meetings and animations of traffic operations of the alternatives being 

evaluated.  

2.2. Public Open House #1 

The first public open house was conducted on September 13, 2016 at Anderson Elementary.  The 

purpose of this meeting was to introduce the project components and need for improvements to the 

public, present preliminary examples for possible design solutions, as well as receives the community 
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members’ input and priorities regarding the project.  A series of displays were presented to the public 

that included; 

• History & Project Context 

• Safety Issues at the Intersection 

• Existing capacity Issues at the Intersection 

• About the Project: Mobility & Access, Drainage, Overall Goal 

• Project Area Map 

• Project Criteria - Public Input 

• Design Concept Examples (Dual Left-Turn Lanes, Modern Round About, Continuous Flow 

Intersections, etc.) 

• Timeline & Community Involvement (Project Scope, Intended Outcomes, & Public Resources) 

 

Public attendees were also invited to view an animated presentation that included videos of possible 

design solutions for the intersection, speak with project team members, read & receive a Project Fact 

Sheet, provide their 4 most important outcomes of the project at the intersection, and fill out additional 

comment forms. 

 

Comment Summary 

During the public open house, participants were invited to provide written comments.  Comments were 

also received through Facebook and an on-line mapping tool.  Thirteen comment cards were received 

from the open house participants.  Many of the comment cards contained multiple comments.  Five 

comments were generated with the online tool and multiple comments were made via Facebook.  In all, 

92 comments were collected and reviewed and are included in Appendix D.   

The comments were then categorized into 16 categories to evaluate what the public perception was as 

far as issues or possible resolutions to issues perceived with the existing intersection.  Nine comments 

were not applicable to issues at this intersection and were excluded.  Table 2-2 shows how each of the 

comments was categorized and the percentage of comments associated with each category.   
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Table 2-2 - Issue Identification 

Category 

Number of 

Comments 

Percent of 

Comments 

No Issue 8 10% 

Against Roundabout at this location 17 20% 

Signal Timing/issues 9 11% 

Reduce congestion via alt. routes 5 6% 

Lane configuration 6 7% 

Red Light Camera/Violation Enforcement 11 13% 

Driver Behavior/education 7 8% 

Pro – Roundabout at this location 3 4% 

Reduce Speed 4 5% 

Bike/Ped Connectivity 3 4% 

Emergency Vehicles 1 1% 

Noise Pollution 1 1% 

Funding/cost 2 2% 

Construction Time 1 1% 

Drainage 1 1% 

Alternate Intersection design 4 5% 

 

From the comments, it appears that a majority of the respondents welcome or encourage some version 

of improvement to the intersection.  Many of the adverse comments made about the possibility of a 

roundabout were very direct.  However, no negative or adverse comments were made about alternate 

intersection designs.  Four comments were made that liked the idea of alternate intersection designs, 

including three comments that liked the continuous flow alternative presented at the public open 

house. 

Many of the respondents indicated that the intersection could be improved by lane configuration 

alterations, signal alteration, enforcement and speed reduction.   

Additional Comments 

Thirteen additional comment forms were filled out and given back to project team members. The 

project also received feedback via the online comment web tool as well as comments on Facebook. 

Some common themes expressed in all three forms include: 

• Necessity of project 

o Consensus on the need for the project, most respondents agreed that changes are 

necessary at the Converse Ave./Dell Range Blvd. intersection 

• Safety concerns  

o For pedestrians and bicyclists, respondents included various suggestions for possible 

ways to increase safety 

o Many respondents expressed the issues with left-hand turns at the Converse/Dell Range 

intersection, in addition to other left-hand turns near the project boundaries 
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o Red light traffic violations, along with issues of quick green rotations, reported as 

common and dangerous at the intersection, some respondents suggested installing a 

camera to help reduce drivers running the lights (blue-light indicators are in place) 

• Lack of efficiency 

o Left-hand turn permissions at the Converse & Dell Range signals, and other signals along 

Dell Range reported to be long and inefficient 

• Business Impacts 

o Request for project team and planners to be mindful of the business owners and 

residents in order to alleviate the effects of construction around the project area  

• Concerns 

o Possibility of a roundabout – respondents had concern over the effectiveness and cost 

for this option 

o Noise and pollution resulting from the intersection –request for the possibility of 

mitigating these effects  

o Lack of a grade separated pedestrian/bicycle crossing across Converse Avenue between 

Dell Range and Point Bluff. 

 

2.3. Public Open House #2 

The second public open house was conducted March 1, 2017.  A presentation was given of the top three 

alternatives and the no-build option.  A Facebook Live stream of the presentation was made available on 

the Cheyenne MPO Facebook page.  The public attendees were invited to provide additional comments 

and complete a survey card or online survey. 

Twenty six people attended this open house.  Five comment cards were received at the open house and 

three people completed the online survey.  Of these responses, 3 people preferred the modern 

roundabout alternative, 3 people preferred the dual left turn alternative, and 2 people preferred the 

current intersection with Short Term Improvements.  Of these responses 5 people indicated that they 

would support the funding and implementation of the preferred alternative and 3 indicated that they 

would like to reassess the need in 10-years.   

2.4. Local Stakeholder Engagement 

Emails and letters were sent to businesses and residents near the project area.  These letters informed 

the local stakeholders of the project, invited them to public meeting and to participate in the online 

tools used for the project. 

One-on-one meetings were also conducted for some of the residents and businesses in the immediate 

vicinity of the intersection to inform them of the project and allow them to provide input. 

3. Intersection Alternatives Development and Analysis 

The development of alternatives was based on the steering committee’s and public’s understanding of 

the intersection’s deficiencies and the project’s needs. Below is a description of this process. 
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3.1. Identification of Deficiencies 

In order to establish the current conditions of the Dell Range – Converse intersection, a model of the 

existing geometry was developed. The results concluded that the existing intersection with current 

traffic volumes functions at a LOS E in the AM, which is considered poor and a LOS C during the Mid-day 

and PM peaks. If the intersection stays in its current configuration, it is projected that the level of service 

will only get worse due to increased traffic volumes. In addition to a continuance of poor level of service, 

the crash potential could also increase.  

3.2. Alternatives Development 

The alternatives that were analyzed for this intersection originated from HDR’s proposal and were 

refined and finalized by the Steering Committee. The citizens of Cheyenne have been open to unique 

ideas that will maximize capacity and enhance safety at the Dell Range – Converse intersection. 

Currently, there are alternative designs in place around the City of Cheyenne; the multi-lane roundabout 

at the Converse-Pershing-19th intersection, and the diverging diamond interchange (DDI) at I-25 & 

College Drive. With these in mind as well as the conversations with City staff and citizens, HDR has 

developed seven alternative designs for the Dell Range-Converse intersection. 

The list of alternatives is as follows: 

1. Short Term Improvements 

2. Dual Left-Turn Lanes 

3. Modern Roundabout 

4. Continuous Flow Intersection – Full 

5. Continuous Flow Intersection – Modified 

6. ThruTurn Intersection – Signals 

7. ThruTurn Intersection – Roundabouts 

Below are a brief description and a figure that illustrates each alternative. 

Short Term Improvements. The option to not make any significant improvements provides a 

benchmark against which all other alternatives can be measured. The No-Build represents the 

conditions of the intersection in the future without major improvements, although some minor 

improvements or other previously committed improvements can be made. For this project, it 

was assumed that widening of the north leg would occur such that the split phasing will be 

eliminated and right-turn arrows will be added that will indicate to drivers that right turns are 

protected during the green time of the corresponding left-turn (i.e. the northbound right-turn 

movement would be given a green arrow simultaneously with the westbound left-turn 

movement). 

The Dell Range Boulevard Corridor Study (Ayres Associates, 2016 a.) provided recommendations 

to this intersection.  The preferred alternative to address pedestrian safety in this report was a 

grade separated crossing near Dry Creek to the west of the intersection.  This report also 

recommends this alternative as the preferred pedestrian improvement for this alternative.  
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Another recommended improvement was to reconstruct the eastbound Dell Range right turn 

lane to follow an urban design that attempts to tame traffic.  This report did not re-evaluate this 

recommendation. 

Dual Left-Turn Lanes. This reconstruction alternative includes improving on the No-Build by 

adding a second left-turn lane to the eastbound, southbound and westbound approaches. The 

projected westbound left-turn volumes indicate that dual lefts may be warranted, and providing 

a second southbound left-turn lane is simple geometry since the northbound approach leg 

already has dual lefts; both receiving legs of these turn movements already have two lanes. The 

eastbound left-turn movement is not as simple, given that the north leg has only one receiving 

lane. The traffic volumes for this movement are fairly low, so consideration was given to keeping 

this movement as a single left-turn lane.  See Figure 3-1. 

Figure 3-1- Dual Left Turn Lanes 
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Modern Roundabout. The modern roundabout was conceived as a viable option given the city’s 

familiarity with roundabouts, the large percentages of left turns on some legs, the known safety 

benefits of roundabouts, and the fact that the crash history indicates that the conflict between 

thru movements and the opposing left-turn movements experience a persistence of crashes. 

This would be a multi-lane roundabout, possibly with three approach lanes from the south.  See 

Figure 3-2. 

Figure 3-2 - Modern Roundabout 
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Continuous Flow Intersection – Full. A continuous flow intersection (CFI) provides left-turn 

movements that are removed from the intersection for the benefit of reducing conflict points at 

the primary intersection and increasing the intersection’s capacity. The left turns occur 

upstream of the primary intersection so that they can turn onto the approaching cross street at 

the same time as the opposing through movements. This alternative provides five two-phase 

signalized intersections that control traffic as it passes through the “intersection complex.”  See 

Figure 3-3. 

Figure 3-3 - CFI - Full 
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Continuous Flow Intersection – Modified. The differences between the CFI-Modified alternative 

and the CFI-Full intersection are represented in the number of displaced left-turn movements. 

Based on volumes and crash history, the northbound left turns and the westbound left turns are 

the two movements that need additional capacity and conflict point mitigation. The traffic 

volumes at the other two left-turn movements are far less impactful to capacity and safety. In 

addition, modifying the CFI in this manner takes advantage of available right-of-way without 

impacting existing businesses.  See Figure 3-4. 

Figure 3-4 - CFI - Modified 
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ThruTurn Intersection – Signals. The ThruTurn intersection offers similar intersection capacity 

benefits as the CFI in that left turns do not occur at the primary intersection. The difference is 

that traffic wishing to make a left turn must make a different maneuver at the intersection and 

make a turn at a downstream intersection before reaching its final destination. As an example, 

to make a northbound left turn, traffic would proceed north through the intersection along 

Converse Avenue to the Masonway intersection where this traffic would make a U-turn, 

followed by a right-turn onto westbound Dell Range Boulevard. The “outlier” intersections 

would have minor geometric changes made to them to accommodate the U-turn movement, 

and those intersections would be signalized.  See Figure 3-5. 

Figure 3-5 - Thru Turn with Signals 
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ThruTurn Intersection – Roundabouts. This iteration of the ThruTurn intersection would provide 

modern roundabouts at the outlier intersections instead of traffic signals. This alternative would 

facilitate the U-turn movements effectively without introducing three new traffic signals.  See 

Figure 3-6. 

Figure 3-6 - Thru Turn with Roundabouts 

 

3.3. Decision Matrix Development 

An initial meeting was conducted with the steering committee to present a list of possible intersection 

alternatives and identify key issues and concerns to be used in the evaluations of these alternatives.  A 

list of possible concerns were generated and presented to the committee to determine the most critical 

concerns of the committee that should be considered in comparing and evaluating alternatives.  A 

ranking of the top issues were developed.   

The first Public Open House, stakeholder meetings, one-on-one meetings and social media tools were 

also used to develop a list of issues in regards to the intersection and corridor.  A compilation of the 

steering committee meeting and public input were used to develop criteria for a decision matrix to aid 

in the comparison of alternatives.  The ranking of key issues from this compilation is presented below: 
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Table 3-1- Ranking of Key Issues 

Issue Rank 

Safety 1 

Ease of Use 2 

Congestion/Queuing 3 

Emergency Vehicle 4 

Cost 5 

Drainage 6 

Business Access 7 

Developed Land Acquisition 7 

Undeveloped Land Acquisition 9 

 

3.4. Alternatives Analysis 

The seven alternatives were evaluated against the evaluation criteria. The criteria were established 

based on the values that the steering committee expressed to the design team and what the public 

shared at the first public open house. These criteria included: 

1. Safety 

2. Ease of Use 

3. Congestion/Queuing 

4. Business Access 

5. Drainage 

6. Land Acquisition 

Initially, the alternatives were analyzed using the criteria of improved safety, ease of use, and reduction 

of congestion and queuing. The results of this analysis were presented to the steering committee to 

refine the alternatives down to three final alternatives. The congestion/queuing criterion was analyzed 

quantitatively using operations analysis software, as described below. The safety criterion was based on 

how effectively each alternative would reduce the overall number of conflict points. As such, this 

criterion was evaluated initially quantitatively, although some results were tweaked qualitatively. The 

ease of use criterion was evaluated qualitatively based on the complexity of the intersection, with 

consideration given to out-of-direction travel and how well pedestrians and bicyclists could maneuver 

through the intersection. Below is a description of how the alternatives were evaluated against these 

three criteria. 

Safety. As noted above, this criterion was evaluated initially based on the number of conflict 

points within the intersection for each alternative. Given that some alternatives involve just the 

Dell Range-Converse intersection, while others involve the Mountain Road, Masonway and 

Grandview Avenue intersections, it’s important that we include all four intersections in each 



Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  

 

17 

 

alternative. Given these considerations, below are the total numbers of conflict points for each 

alternative: 

• No-Build = 59 

• Dual Left-Turn Lanes = 59 

• Modern Roundabouts = 35 

• CFI – Full = 44 

• CFI – Modified = 54 

• ThruTurn – Signals = 38 

• ThruTurn – Roundabouts = 28 

 

Ease of Use. The Ease of Use criterion was evaluated with a qualitative approach. This approach 

considered the familiarity of local drivers and complexity of the intersection for all modes of 

travel, including vehicular traffic, pedestrian and bicycle traffic and emergency vehicle 

maneuverability. 

Congestion/Queuing. The Trafficware, Synchro and SimTraffic software suite were used to 

analyze the operations for all of the alternatives, except for the modern roundabout 

alternatives; the modern roundabouts were analyzed using Rodel. Models for the AM peak, MD 

peak, and PM peak, using projected 2040 volumes, were developed for all alternatives. The 

future-year volumes were based on ADTs from the Dell Range Boulevard Corridor Study (Ayres 

Associates, 2016 a.) and the estimated Section 20 (Ayres Associates, 2016 b.)development 

patterns. 

The primary focus of the analysis was the functionality of the Dell Range Boulevard and 

Converse Avenue intersection (DR-C). Currently, it is a signalized, four-legged intersection. Dell 

Range Boulevard has two, through lanes and one left-turn lane in the EB and WB directions. 

There is a designated right-turn lane in the WB direction onto NB Converse Ave. The SB leg has 

two through lanes, a designated right-turn lane, and one left-turn lane. The NB leg has one 

through lane, a designated right-turn lane, and two left-turn lanes onto WB Dell Range. 

Currently, the intersection functions as a LOS E during the AM peak and a LOS C during the MD 

and PM peak with an average delay of 39.9 seconds 

• Short Term Improvements: 

The No-Build model was built using the existing intersection configuration and the 2040 

volumes. In order to improve the functionality of the intersection, the signal timing was 

optimized for each peak hour. This adjustment improved the intersection’s function during 

the AM peak from an LOS E to an LOS C. However, the LOS during the MD and PM peak 

declined to an LOS D. The average delay for the no-build model is approximately 35.6 

seconds. Therefore, in order to see LOS improvement for all peak periods, the intersection’s 

configuration will need to be altered. 
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• Dual Left-Turn Lanes: 

Due to the large amount of left turns in all directions, there is considerable delay due to the 

limited amount of left turn storage. A second left turn lane was added to SB Converse Ave, 

WB Dell Range Blvd, and EB Dell Range Blvd. The EB and WB directions have fewer left turns 

than that of the NB and SB directions. However, the through traffic along Dell Range Blvd is 

almost five times more than the through traffic along Converse Ave. Therefore, the left turn 

storage length for WB Dell Range Blvd was increased from 90 feet to 150 feet. This will assist 

in alleviating the through traffic delay as well as the left turn delay. After finalizing the 

configuration and optimizing the signal timing, the intersection functioned as an LOS C for 

all peak periods with an average delay of 29.4 seconds. 

• Modern Roundabout: 

The roundabout model configuration consists of two circulating lanes throughout the entire 

roundabout. In the EB direction, there will be three approach lanes: one left-through lane, 

one designated through only lane, and one designated right turn only lane. The designated 

right turn only lane will be a bypass lane to SB Converse Ave. In the NB direction, there will 

be three approach lanes: one designated left turn only lane, one left-through lane, and one 

right-through turn lane. There will be three circulating lanes in the south-east quadrant to 

accommodate the three NB approach lanes and all legs will have two exit lanes. The LOS for 

the roundabout during all peak periods is an LOS A with an average delay of 5.6 seconds. 

• Continuous Flow Intersection (Full): 

The CFI model configuration eliminates all left turns that occur at the Dell Range-Converse 

intersection. All left turns will occur ahead of the DR-C intersection. There will be a 

signalized intersection where the left turns will occur and cross over the opposing traffic 

lanes in order to bypass the main intersection. This bypass will provide storage for the left 

turns and allow for more green time to be dedicated to the through traffic. The left turns 

will access their target street at a connection point that will be placed after the main 

intersection. Once the timing was optimized and coordinated for all four legs, the CFI 

performed at a LOS C for all peak periods with an average delay of 29.6 seconds. 

• Continuous Flow Intersection (Modified): 

The modified CFI model configuration is very similar to that of the full CFI model 

configuration.  However, instead of eliminating left turns at the intersection for all four legs 

of the intersection, only two legs have left turns that occur ahead of the intersection.  For 

the modified model configuration, the WB and NB left turns will bypass the main 

intersection. The WB left turn movement exceeds 300 left turns during the AM peak and the 

NB left turn movement exceeds 300 left turns during the PM peak; both movements have 

between 700 – 900 left turns during all three peaks. Once the timing was optimized and 

coordinated, the modified CFI performed at an LOS C for all peak periods with an average 

delay of 26.3 seconds. 

• ThruTurn Intersection (Signals): 

The signalized ThruTurn model has a similar approach to the CFI model; eliminate the left 

turns at the Dell Range-Converse intersection. However, instead of the left turns bypassing 
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the DR-C intersection, left turns will be prohibited at the intersection. Therefore, vehicles 

wanting to turn left onto Converse Ave from Dell Range Blvd, or vise versa, will have to 

travel through the intersection and use either the Dell Range-Mountain intersection, Dell 

Range-Grandview intersection, or the Converse-Masonway intersection to make a U-turn. 

Vehicles will be able to turn right at the DR-C intersection once they have completed the U-

turn. This ThruTurn model uses signals at all four of the intersections. Once all of the timing 

was optimized and coordinated, the model performed at an LOS B for the AM and MD peaks 

and an LOS C for the PM peak with an average delay of 16.4 seconds. 

• ThruTurn Intersection (Roundabouts): 

The roundabout thruturn model has the same configuration as the signalized thruturn 

model, but will be using roundabouts instead of signals at the three intersections of Dell 

Range-Mountain, Dell Range-Grandview, and Converse-Masonway. Due to the use of two 

different modeling programs, Rodel and Syncro, for this alternative, the delays for both 

modeling programs had to be accounted for in the overall delay results. Once the delay was 

calculated correctly, the alternative performed at an LOS B for all peak periods with an 

average delay of 14.0 seconds. 

Based solely on the results from the models, the modern roundabout performed the best in terms of 

LOS and delay. The ThruTurn models performed the second best, with the modified CFI coming in third 

best overall. The Dual Left Turns alternative is a conventional design that also performed well.  The 

worst results came from the Current Intersection with Short Term Improvements model. This solidifies 

the fact that the Dell Range-Converse intersection needs an alternative intersection design to alleviate 

current and future delay. See Table 3-2 for the LOS and delay results for all seven alternatives. 

Table 3-2 - Intersection LOS and Delay 

Alternative 
AM Peak MD Peak PM Peak 

LOS Delay (sec) LOS Delay (sec) LOS Delay (sec) 

Short Term 

Improvements 

C 27.1 D 37.8 D 42.0 

Dual Left Turns C 26.2 C 32.3 C 29.6 

Modern Roundabout A 3.3 A 7.6 A 5.9 

CFI - Full C 31.1 C 29.8 C 27.9 

CFI - Modified C 22.1 C 26.0 C 30.8 

ThruTurn - Signals B 10.9 B 13.7 C 24.5 

ThruTurn - Roundabouts B 11.1 B 12.8 B 18.1 

 

 

 

 



Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  

 

20 

 

 

These analyses where then used to populate the decision matrix shown Figure 3-7 . 

Figure 3-7 - Decision Matrix 

 

This matrix was presented and discussed with the MPO and the Steering Committee.  The purpose of 

this meeting was to present the traffic analyses for all alternatives, present the preliminary decision 

matrix and determine the preferred alternatives.  A concise decision for a preferred alternative was not 

able to be made.  It was decided that three alternatives and the no-build alternative would be presented 

at the second open house, and further evaluation of the three alternatives to determine land and 

property impacts were needed.  The top three alternatives were the dual left turns (see Figure 3-8), 

modern roundabout (see Figure 3-9), and the modified continuous flow (see Figure 3-10).  Conceptual 

designs were developed for the three alternatives.  These concepts were discussed by the group again 

and a ranking by the present Steering Committee members ranked the Modified Continuous Flow 

Intersection the highest, followed by the Dual Left Turn and lastly the Modern Roundabout Current 

intersection with Short Term Improvements alternative was not included in this ranking.  Conceptual 

designs are shown below: 
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Figure 3-8 - Dual Left Concept 

 

Figure 3-9 - Modern Roundabout Concept 
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Figure 3-10 - CFI Modified Concept 

 

A comparison of the pros and cons of each of these alternatives is presented in the table below; 

Table 3-3 - Alternative Pros and Cons Comparison 

 Dual Left Turns Modern Roundabout CFI - Modified 

P
ro

s 

• Most conventional 

alternative 

• Lowest Cost of Remaining 

Alternatives 

• Anticipated to be least 

impactful to existing 

right-of-way 

• Mitigates crash potential 

• Provides highest capacity 

 

• Mitigates most noted 

safety concerns 

• Provides needed capacity 

enhancements 

• Meets project goals with 

relatively conventional 

geometry 

• Signalization at Mountain 

Road 

C
o

n
s 

• Doesn’t mitigate noted 

safety concerns 

• Doesn’t provide needed 

capacity enhancements 

 

• Highest cost alternative 

• Most right-of-way & 

directly impacts private 

business 

• Extensive retaining walls 

• Impacts Ped. Bridge 

• Perceived most difficult for 

Pedestrians & Bicycles 

• Doesn’t mitigate all noted 

safety concerns 

• Impacts to Pedestrian 

Bridge Abutment 
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4. 35% Design 

Converse Avenue 35% design between Ogden Road and Dell Range Boulevard has been performed in 

accordance with guidelines from the City of Cheyenne Unified Development Code, AASHTO Policy on 

Geometric Design of Highways and Streets (2011), and guidance from local governing agencies in the 

area.  The 35% design is attached in Appendix A. 

4.1. Typical Sections 
The roadway “cross-section” or “typical section” was determined based on the roadway’s functional 

classification of Minor Arterial.  This functional classification meets the forecasted traffic volume demands 

as well as matches the existing Converse Avenue section from Ogden Road to Storey Boulevard.  The 

typical section is anticipated to transition into the Converse Avenue / Dell Range Boulevard Intersection 

“No-Build” option at this time.  Future transitions, including the intersection with Masonway, should be re-

evaluated and design to match the corresponding intersection design option selected. The typical section 

as presented during the study process is shown in Figure 4-1 - Typical Section 

Figure 4-1 - Typical Section 

 

 

4.2. Right-of-Way (ROW) and Control of Access 
The ROW width along the Converse Avenue Corridor is approximately 100’ wide from Ogden Road to 

Dell Range Boulevard.  The impacts associated with construction of the new corridor section of Converse 

Avenue are anticipated to be minimal at this time.  Existing ROW in the study area is anticipated to be 

sufficiently wide to accommodate the 2-Lane w/ median roadway section, including necessary 

landscaping boulevard(s), and necessary re-grading of southern open drainage ditch section when 

drainage is placed into the buried storm sewer.  This includes the addition of sidewalk along the south 

and west side of the alignment to connect to existing Cheyenne Greenway routes.  It is anticipated, 

however, that minor areas of right-of-way will be needed to construct the Short-Term Improvements 

alternative to the north side of the Converse Avenue and Dell Range Boulevard Intersection; see Figure 

4-2. 
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Figure 4-2 - ROW Impacts 

 

The existing Control of Access is not anticipated to be modified as all accessing approaches and streets 

provide connectivity to residential neighborhoods and adjacent businesses.  Existing regulations will 

provide the framework for proper access management if additional development occurs within the 

corridor. 

4.3. Posted Speed Limits and Design Speed 
The posted speed limit of the Converse Avenue corridor study area is 30 mph between Dell Range 

Boulevard and Ogden Road and increases to 40 mph north of Ogden Road.  The design speed of the 

roadway between Dell Range Boulevard and Ogden Road is 35 mph due to the horizontal curve, but is 

currently posted at 30 mph.  An increase in the posted speed limit beyond 35 mph would require advisory 

signage for the curve.  Given the residential nature of this section of road, the recommended speed limit 

should remain at 30 mph. 

The Dell Range Boulevard evaluation is limited to the extents of potential new intersection layout 

alternatives; however, currently the posted speed limit on this roadway is 40 mph. It is anticipated that the 

speed limit will remain at 40 mph. 
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4.4. Pedestrian and Bicycle Facilities 
The adjacent area land use is primarily residential; and as a result, the demand for adequate pedestrian 

and bicycle travel routes is a key item for consideration.  The City of Cheyenne’s “Greater Cheyenne 

Greenway” master plan and goal identifies “10’ wide, grade separated, detached, reinforced concrete 

paths” as a goal to establish routes for non-motorized traffic independent of on-street transportation 

facilities.  The Greenway provides a safe and connected transportation system.  Currently the Greenway 

is discontinuous in this area and by planning a Greenway route along the Converse Avenue Corridor, two 

separate sections of existing Greenway can be joined, as shown in Figure 4-3 

Figure 4-3 - Greenway Map 

    

The improvements to the corridor also extend beyond the addition of a detached, designated, Greenway 

route.  The roadway area will also have dedicated, 10’ wide, shoulder areas adjacent to the traveled way 

that can also be used by bicyclists; currently no shoulder areas are present and only a small 4’ sidewalk 

is available on the north and east side of the corridor. Existing corridor conditions can be seen in Figure 

4-4. 

Figure 4-4 - Corridor Existing Condition 
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During the public involvement process, citizens expressed concern that grade separated pedestrian 

crossings should be provided directly north of the Converse Avenue and Dell Range Boulevard 

intersection.  Demand for this grade separated crossing stems from the high traffic volumes at this 

intersection and the lack of at-grade crossing facilities.  Tentative placement an overhead pedestrian 

crossing near the center of the Converse Avenue corridor improvement area was also identified; and is 

also shown on Figure 4-5.  The Dell Range Corridor Study (Ayres Associates, 2016 a.) also recommends 

a grade separated crossing near Grandview Avenue as shown. 

Figure 4-5 - Grade Separated Pedestrian Crossings 

 

A grade separated crossing along Dry Creek under Converse Avenue would be very problematic.  

Because of the relatively good condition of the existing road crossing which consists of five concrete box 

culverts and a storm sewer box culvert, a bridge replacement is not recommended in this study.  As such, 

the ability to incorporate a below grade crossing is complicated by the existing creek crossing.  The creek 

crossing consists of six concrete box culverts.  Five of the culverts convey stream flow and one (the 

northern most) box is a continuation of the existing storm sewer piping. The northern most box culvert is 

only accessible on the downstream side of the creek crossing.  The upstream side is connected to the 

existing storm water piping and not accessible as a pedestrian tunnel.  This also complicates using the 

adjacent box as a pedestrian tunnel because pedestrians would have to cross the active storm sewer flow 

on the downstream side of the crossing to exit the channel.  Complications on the south side of the creek 

crossing are created by the close proximity of the accesses and buildings on the south side of the 

intersection and on both, the east and west sides of Converse Avenue.  Figure 4-6 - Grade Separated 

Crossing Issues – Grade Separated Crossing Issues illustrates the issues with a below grade crossing.  
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Section 7 Conclusions of this report recommend that the pedestrian crossing at the Converse Avenue 

and Dell Range Boulevard intersection be improved to facilitate a better pedestrian crossing at this 

intersection.  A future evaluation of an overhead grade separated crossing, as indicated above, is also 

recommended.  If the existing Dry Creek crossing is replaced in the future, the planning should include 

the incorporation of a pedestrian crossing, but this is not feasible at this time.  

Figure 4-6 - Grade Separated Crossing Issues 

  

5. Drainage 

A drainage study was conducted for the Converse Avenue corridor between Ogden Road and the Dry 

Creek Bridge north of Dell Range Boulevard. The scope of the analysis focused on converting the existing 

drainage channel that parallels Converse Avenue to a subsurface system with reconstruction and 

expansion of the roadway.  Because the current intersection with Short Term Improvements alternative 

emerged as the preferred option for the near term, drainage features at the Converse/Dell Range 

intersection were not modified or changed. The original storm sewer through this area was installed in 

1992 (based on City GIS data). Converse Avenue was reconstructed more recently from Ogden Road to 
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the north.  The design flows for the study were provided by the City and recommendations are based on 

the 100-year peak discharges at specific concentration points along the existing drainage ditch. 

The drainage analysis recommended the following pipe sizes, which are incorporated in the 35% designs 

in Appendix A: 

• 8’x5’ Concrete Box Culvert: connect to the existing 8’x6’ Box Culvert and extend north to the 

Point Bluff intersection.  The reduction in the box culvert height is needed to provide adequate 

cover over the box.  The capacity is still sufficient for the flows evaluated. 

• Dual 48” Reinforced Concrete Pipe: from the Point Bluff intersection and extending north to the 

Ogden Road intersection; the dual 48” trunk line should be connected to the 6 inlets on the 

north side of the intersection and the existing dual 36” RCP Arch pipes that continue north. 

6. Environmental Considerations 

A technical memorandum was prepared describing the methods and results of an environmental 

screening to identify any major obstacles that would need to be addressed in environmental 

documentation required for the project. This technical memorandum also provides a place of initiation 

for the National Environmental Policy Act (NEPA) process and documentation. The purpose of this 

environmental screening is to provide a review of existing databases, a synthesis of input from 

regulatory agencies, desktop evaluations, recommendations for detailed studies, and potential 

mitigation needs. 

Environmental resources present were analyzed for the project. This screening does not evaluate the 

following resources because no adverse, long-term impacts as a result of the project are anticipated: air 

quality, energy, environmental justice, public facilities, visual impacts, and water quality. 

Preliminary agency scoping letters were sent to agencies on October 12, 2016 to the following agencies: 

• US Army Corps of Engineers 

• US Fish and Wildlife Service 

• Federal Emergency Management Agency 

• Natural Resources Conservation Service 

• WY Game and Fish Department 

• WY State Historic Preservation Office 

• WY Department of Environmental Quality 

• Laramie County Public Works 

• Laramie County Board of County Commissioners 

• Laramie County Conservation District 

• City of Cheyenne Engineer’s Office 

• WY Office of Homeland Security 

Based on the agency responses and the environmental analysis, a summary of potential impacts was 

prepared and are shown in Table 6-1; 
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Table 6-1 - Environmental Impact Summary 

Resource Summary of Impacts from the Alternatives 

Land Use Consistent with Land Use Plans 

Section 4(f) and 6(f)  Alternatives 2-7 would impact Section 4(f) properties and 

would require additional coordination. It is anticipated that a 

de minimis determination would be needed, meaning that all 

measures were considered to avoid, minimize, mitigate, and 

enhance the Section 4(f) properties and the project would 

not adversely affect the activities, features, or attributes 

qualifying the property for protection under Section 4(f). The 

official with jurisdiction, the City of Cheyenne, would need to 

concur to be a de minimis finding.  

 

Additional coordination would need to occur with the 

Wyoming State Parks Office for impacts to Section 6(f) 

properties. 

Farmland No impacts are anticipated. 

Floodplains Designated floodplain is present and additional coordination 

with the local Floodplain Administrator would be needed. 

Wetlands and Other Waters of the 

U.S. 

Potential jurisdictional aquatic resources are present in the 

Study Area. An aquatic resources inventory would need to 

be completed to permit any impacts to jurisdictional aquatic 

resources.  

Cultural Resources The area has been disturbed it is unlikely that cultural 

resources are located in the area. No further identification 

effort is needed unless the project footprint changes. 

Wildlife No impacts are anticipated. 

Threatened and Endangered Species Multiple threatened or endangered species are potentially in 

the Study Area according to IPaC guidance. However, USFWS 

stated that the project is in compliance with the Endangered 

Species Act of 1973. Additional coordination should occur 

with this office if any new information indicates there may 

be effects to protected species and their habitats 

Noise Project is expected to be a Type I project according to 

WYDOT guidance and therefore would require a noise 

analysis before impacts can be determined. 

 

 

During implementation of a project, additions work would need to be completed to further assess 

impacts of the projects on environmental resources.  The following identifies specific work that would 

likely be required: 
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• Aquatic Resources Inventory – This field survey would need to be completed to permit impacts 

to jurisdictional waters of the U.S. with the U.S. Army Corps of Engineers.  

• Noise Study – A noise study would need to be completed to analyze impacts of the alternatives 

on the residences and businesses in the area.  

• Section 4(f) and 6(f) Resources Impact Analysis – Coordination would be needed with the City of 

Cheyenne if the preferred alternative would impact parks or recreation areas. Early coordination 

would be ideal to incorporate minimization efforts or if mitigation is required.  

• Floodplain Coordination – Additional coordination with the local floodplain administrator would 

be needed to coordinate impacts to the floodplain or floodway.  

7. Conclusion 

The analysis methodology, the resulting output, the public input and recommendations from the design 

team were presented to the Steering Committee and the MPO Technical Committee. The preferred 

intersection alternative from this entire process was the Modified Continuous Flow Intersection.  Given 

that funding for this project did not make the sixth-penny ballot initiative in May, 2017, and that the 

funding source for this project is uncertain in the foreseeable future, the short term improvements to 

the existing intersection should be incorporated until the preferred alternative can be funded. 

At this time, it is recommended that the improvements derived for the Short Term Improvements 

alternative be constructed to improve safety and functionality until a funding source for the preferred 

alternative become available.  The recommended improvements were incorporated into the 35% design 

and the Engineer’s Opinion of Probable Costs and include; 

• Restriping the north leg to shift the southbound left-turn lane to the east 

• Eliminate the split phasing for the north-south approaches 

• Optimize the signal timing, including adding right-turn overlaps for the northbound right 

turn, the southbound right turn, and the westbound right turn 

• Add supplemental left-turn heads for the eastbound and the westbound approaches 

• Increase the curb-and-gutter radius in the northwest and northeast corner to better 

accommodate truck traffic 

• Providing a staging location for law enforcement to monitor the intersection 

• Provide 10 feet wide pedestrian crossings on the north, east and south legs of the 

intersection with stop bars.  Pedestrian crossing times should be evaluated to ensure 

that it satisfies the current MUTCD standard for a 3.5 feet per second pedestrian speed.  

• Stagger stop bars to move waiting vehicles out of the south bound left turn, west bound 

left turn, and north bound left turn movements as illustrated in Figure 7-1- Short Term 

Improvements. 

Safety improvements will be realized inherently when the overall corridor improvements identified in 

this study and previous studies are completed.  Improved connectivity and dedicated pedestrian and 

bicycle facilities will provide improved safety conditions when compared to existing conditions such as 

the creation of a grade separated Greenway crossing at Dry Creek, near Grandview Avenue. 
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Additionally, future analysis of a grade separated crossing along Converse Avenue between Dell Range 

and Point Bluff is recommended based on comments received during the public meeting process.  

Additionally, some improvement to traffic operations and a general increase in intersection safety will 

be realized by completing the Short Term Improvements alternative. 

Figure 7-1- Short Term Improvements 

 

Another recommendation is for the City to consider the purchase of a portion of, or the entire parcel of 

land on the northeast corner of the intersection.  This would provide the needed land for the 

recommended improvements of the Short Term Improvements alternative and the preferred Modified 

Continuous Flow Intersection.  This land could also be used to assist with traffic and law enforcement 

efforts at this intersection.  A safe and visible staging area for law enforcement vehicle parking and 

observations could be incorporated on this land. 
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8. Engineer’s Opinion of Probable Cost 

The costs for the project were developed using average bid prices from projects previously bid in the 

City of Cheyenne, the City of Gillette, and WYDOT in Laramie County and historical HDR project 

experience using present 2017 dollars.  Bid items have been compiled based on the best available 

knowledge of typical street reconstruction / rehabilitation and needs; specialty items that are large 

unknowns at this time such as ROW acquisition, traffic signal equipment upgrades (if needed), final 

surfacing material, any complications associated with the Dry Creek bridge crossing, and potentially 

even a grade separated pedestrian crossing would be captured in the 30% contingency that is indicated 

on the cost estimate.  The contingency was developed from the American Association of Cost Estimators 

tables to apply an appropriate amount of contingency for our level of design.  These costs do not include 

ROW acquisition, additions to the Dry Creek Bridge or grade separated pedestrian crossings.  The 

Engineer’s Opinion of Probable Cost, $4,944,918, was developed to reflect the costs associated with 35% 

designs for the Converse Avenue corridor and includes the work associated with the Short Term 

Improvements alternative.  Additionally the costs for the Short Term Improvements alone are $546,871 

and have been provided separately for reference.  These costs are attached in Appendix B of this report. 

 

 

  



Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  

 

 

9. Works Cited 

Ayres Associates. (2016 a.). Dell Range Boulevard Corridor Study Powder House Road to College Drive. 

Cheyenne, Wyoming: Cheyenne Metropolitan Planning Organization. 

Ayres Associates. (2016 b.). Dell Range Boulevard Corridor Study Phase II - Section 20. Cheyenne, 

Wyoming: Cheyenne Metropolitan Planning Organization. 

 

 

  



Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  

 

 

 

Appendix A 

35% Design 

  



c
:
\
p
w

w
o
r
k
i
n
g
\
c
e
n
t
r
a
l
0
1
\
d
m

s
3
2
9
1
8
\
A

.
1
 
-
 
T

I
T

L
E

 
S

H
E

E
T

.
d
w

g

P
L
O

T
 
D

A
T

E
:
 
6
/
6
/
2
0
1
7
 
2
:
3
3
 
P

M
 
 
O

a
k
l
e
y
,
 
J
u
l
i
a
n
n
a

TODD MATTSON WY No. 13119

I, TODD MATTSON, hereby certify that these plans were prepared by me,

or under my direct supervision and that I am a duly registered engineer

under the laws of the State of Wyoming.

Plans By:

Date

HDR ENGINEERING, Inc.

1720 CAREY AVE.

SUITE 612

CHEYENNE, WYOMING 82001

(307) 778-9500

FAX: (307) 778-9501

Location Map

Drawing indicates general utility locations only.  Neither the

correctness or completeness of locations are guaranteed.

Prior to excavation contact:

ONE CALL OF WYOMING (1-800-849-2476 or 811)

CHEYENNE MPO

CONVERSE/DELL RANGE INTERSECTION

TRAFFIC SAFETY PLAN

&

CONVERSE AVE. 35% DESIGN

Plans for Proposed

LARAMIE COUNTY, WYOMING

Index of Sheets

SHEET NO.  A.1 THRU A.3 TITLE  SHEET, LEGEND, CONTROL POINTS

SHEET NO. B.1 QUANTITY SHEET

SHEET NO. C.1 TYPICAL SECTION

SHEET NO. I.1 THRU I.4 STORM SEWER PLAN AND PROFILE SHEETS

SHEET NO. J.1 THRU J.8 OVERALL PAVEMENT PLAN & PLAN AND PROFILE SHEETS

DELL RANGE BLVD.

Project Location

C
O

N
V

E
R

S
E

 
A

V
E

.

MASONWAY

M
O

U
N

T
A

I
N

 
R

D
.

W

I
N

D

M

I
L

L

 
R

D

.

W
I
N

D
M

I
L

L
 
R

D
.

P
O

I
N

T
 
B

L
U

F
F

AutoCAD SHX Text
G

AutoCAD SHX Text
O

AutoCAD SHX Text
W

AutoCAD SHX Text
Y

AutoCAD SHX Text
M

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
Date

AutoCAD SHX Text
15048

AutoCAD SHX Text
PRELIMINARY



c
:
\
p
w

w
o
r
k
i
n
g
\
c
e
n
t
r
a
l
0
1
\
d
m

s
3
2
9
1
8
\
A

.
2
 
-
 
G

E
N

E
R

A
L
 
L
E

G
E

N
D

.
d
w

g

P
L
O

T
 
D

A
T

E
:
 
6
/
6
/
2
0
1
7
 
2
:
3
4
 
P

M
 
 
O

a
k
l
e
y
,
 
J
u
l
i
a
n
n
a

GENERAL

LEGEND

J.OAKLEYT.MATTSON

A.2

6/6/20176/6/2017

N.FRASER 8/2016

Sheet:

Sheet Title:

Internal Job No:

Designed By:

Design Date:

Surveyed By:

Revisions:

Survey Date:

Drawn By:

Print Date:

Scale:

P
r
e
p
a
r
e
d
 
B

y
:

P
r
e
p
a
r
e
d
 
F

o
r
:

H
D

R
 
E

N
G

I
N

E
E

R
I
N

G
 
I
N

C
.

1
7

2
0

 
C

a
r
e

y
 
A

v
e

.

S
u

i
t
e

 
6

1
2

C
h

e
y
e

n
n

e
,
 
W

Y
 
 
8

2
0

0
1

L
A

R
A

M
I
E

 
C

O
U

N
T

Y
,
 
W

Y
O

M
I
N

G

C
H

E
Y

E
N

N
E

 
M

P
O

C
O

N
V

E
R

S
E

 
&

 
D

E
L

L
 
R

A
N

G
E

 
I
N

T
E

R
S

E
C

T
I
O

N

10038796

P
r
o
j
e
c
t
 
N

o
.
 
1
0
0
3
8
7
9
6

8"

30"

1400

8"

AutoCAD SHX Text
12"ST

AutoCAD SHX Text
12"W

AutoCAD SHX Text
POLYETHYLENE PIPE

AutoCAD SHX Text
PE

AutoCAD SHX Text
EXISTING STORM SEWER & SIZE

AutoCAD SHX Text
EXISTING WATER MAIN & SIZE

AutoCAD SHX Text
REINFORCED CONCRETE PIPE

AutoCAD SHX Text
CURED IN PLACE PIPE

AutoCAD SHX Text
CIPP

AutoCAD SHX Text
CAST IRON PIPE

AutoCAD SHX Text
CIP

AutoCAD SHX Text
RCP

AutoCAD SHX Text
DUCTILE IRON PIPE

AutoCAD SHX Text
DIP

AutoCAD SHX Text
SOLID WALL POLYVINYL CHLORIDE PIPE

AutoCAD SHX Text
PVC

AutoCAD SHX Text
VITRIFIED CLAY PIPE

AutoCAD SHX Text
%%UMATERIAL FOR LINES:

AutoCAD SHX Text
VCP

AutoCAD SHX Text
PROPOSED WYE

AutoCAD SHX Text
Y

AutoCAD SHX Text
PROPOSED M.J. PLUG

AutoCAD SHX Text
PROPOSED S.J. PLUG

AutoCAD SHX Text
PROPOSED 11 1/4%%D BEND

AutoCAD SHX Text
PROPOSED 22 1/2%%D BEND

AutoCAD SHX Text
MJP

AutoCAD SHX Text
SJP

AutoCAD SHX Text
11

AutoCAD SHX Text
22

AutoCAD SHX Text
EXISTING TEE

AutoCAD SHX Text
1400

AutoCAD SHX Text
T

AutoCAD SHX Text
EXISTING CONTOURS

AutoCAD SHX Text
EXISTING SIDEWALK

AutoCAD SHX Text
EXISTING DROP INLET

AutoCAD SHX Text
EXISTING APPROACH

AutoCAD SHX Text
EXISTING STORM MANHOLE/ JUNCTION BOX

AutoCAD SHX Text
PROPOSED 45%%D BEND

AutoCAD SHX Text
PROPOSED 90%%D BEND

AutoCAD SHX Text
PROPOSED FIRE HYDRANT

AutoCAD SHX Text
45

AutoCAD SHX Text
90

AutoCAD SHX Text
H

AutoCAD SHX Text
PROPOSED SLEEVE

AutoCAD SHX Text
PROPOSED REDUCER OR INCREASER

AutoCAD SHX Text
PROPOSED CROSS

AutoCAD SHX Text
PROPOSED TEE

AutoCAD SHX Text
S

AutoCAD SHX Text
R

AutoCAD SHX Text
X

AutoCAD SHX Text
EXISTING SPRINKLER HEAD

AutoCAD SHX Text
EXISTING WATER MANHOLE

AutoCAD SHX Text
EXISTING CROSS

AutoCAD SHX Text
EXISTING SLEEVE

AutoCAD SHX Text
EXISTING REDUCER

AutoCAD SHX Text
PROPOSED VALVE & BOX

AutoCAD SHX Text
V

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
EXISTING VALVE & BOX

AutoCAD SHX Text
EXISTING FIRE HYDRANT

AutoCAD SHX Text
EXISTING HEDGE, BRUSH, SHRUBS, WOODS

AutoCAD SHX Text
EXISTING CONIFEROUS TREE & SIZE

AutoCAD SHX Text
EXISTING DECIDUOUS TREE & SIZE

AutoCAD SHX Text
EXISTING GAS METER

AutoCAD SHX Text
EXISTING SIGN

AutoCAD SHX Text
1400

AutoCAD SHX Text
x

AutoCAD SHX Text
x

AutoCAD SHX Text
WV

AutoCAD SHX Text
W

AutoCAD SHX Text
EXISTING SANITARY MANHOLE

AutoCAD SHX Text
S

AutoCAD SHX Text
ST

AutoCAD SHX Text
EXISTING TELEPHONE MANHOLE/ JUNCTION BOX

AutoCAD SHX Text
T

AutoCAD SHX Text
EXISTING TELEPHONE PEDESTAL

AutoCAD SHX Text
EXISTING TRAFFIC MANHOLE/ JUNCTION BOX

AutoCAD SHX Text
TR

AutoCAD SHX Text
HIGH DENSITY POLYETHYLENE PIPE

AutoCAD SHX Text
HDPE

AutoCAD SHX Text
EXISTING ELECTRIC MANHOLE/ JUNCTION BOX

AutoCAD SHX Text
P

AutoCAD SHX Text
FIBERGLASS REINFORCED POLYMER MORTAR PIPE

AutoCAD SHX Text
FRPM

AutoCAD SHX Text
12"S

AutoCAD SHX Text
EXISTING SANITARY SEWER & SIZE

AutoCAD SHX Text
12"FM

AutoCAD SHX Text
EXISTING FORCE MAIN & SIZE

AutoCAD SHX Text
G

AutoCAD SHX Text
EXISTING GAS LINE

AutoCAD SHX Text
EXISTING UNDERGROUND TELEPHONE

AutoCAD SHX Text
EXISTING FIBER OPTIC

AutoCAD SHX Text
EXISTING CABLE TELEVISION

AutoCAD SHX Text
EXISTING UNDERGROUND ELECTRIC

AutoCAD SHX Text
T

AutoCAD SHX Text
FO

AutoCAD SHX Text
CTV

AutoCAD SHX Text
UE

AutoCAD SHX Text
EXISTING OVERHEAD ELECTRIC

AutoCAD SHX Text
EXISTING CITY OF SIOUX FALLS ELECTRIC

AutoCAD SHX Text
EXISTING TRAFFIC

AutoCAD SHX Text
OHE

AutoCAD SHX Text
SF/UE

AutoCAD SHX Text
TR

AutoCAD SHX Text
EXISTING DRAIN TILE LINE AND SIZE

AutoCAD SHX Text
EXISTING SPLIT RAIL FENCE

AutoCAD SHX Text
EXISTING CHAIN LINK FENCE

AutoCAD SHX Text
4"DT

AutoCAD SHX Text
EXISTING BARBED WIRE FENCE

AutoCAD SHX Text
EXISTING DRINKING FOUNTAIN

AutoCAD SHX Text
EXISTING WATER SHUTOFF

AutoCAD SHX Text
O

AutoCAD SHX Text
S

AutoCAD SHX Text
W

AutoCAD SHX Text
EXISTING ELECTRIC PEDESTAL/ TRANSFORMER

AutoCAD SHX Text
EXISTING CENTERLINE

AutoCAD SHX Text
EXISTING PROPERTY LINE

AutoCAD SHX Text
EXISTING EASEMENT

AutoCAD SHX Text
EXISTING PROPERTY CORNER MONUMENT

AutoCAD SHX Text
B

AutoCAD SHX Text
EXISTING HORIZONTAL CONTROL

AutoCAD SHX Text
EXISTING VERTICAL CONTROL

AutoCAD SHX Text
EXISTING TREE STUMP

AutoCAD SHX Text
MB

AutoCAD SHX Text
S

AutoCAD SHX Text
PROPOSED SANITARY MANHOLE

AutoCAD SHX Text
EXISTING TRAFFIC SIGNAL LIGHT

AutoCAD SHX Text
EXISTING STREET LIGHT

AutoCAD SHX Text
EXISTING POWER POLE

AutoCAD SHX Text
EXISTING MAILBOX

AutoCAD SHX Text
EXISTING GUY WIRE ANCHOR

AutoCAD SHX Text
EXISTING TRAIL LIGHT

AutoCAD SHX Text
SUE

AutoCAD SHX Text
1400

AutoCAD SHX Text
SB-1

AutoCAD SHX Text
BOTTOM SOIL BORING ELEVATION

AutoCAD SHX Text
REFUSAL SOIL BORING ELEVATION

AutoCAD SHX Text
WATER LINE SOIL BORING ELEVATION

AutoCAD SHX Text
SOIL BORING, EXISTING GROUND ELEVATION, AND NUMBER

AutoCAD SHX Text
SUB-UTILITY EXPLORATION AND UTILITY ELEVATION

AutoCAD SHX Text
DIRECTION OF FLOW

AutoCAD SHX Text
PROPOSED CATCH BASIN

AutoCAD SHX Text
PROPOSED STORM SEWER DROP INLET

AutoCAD SHX Text
PROPOSED STORM SEWER INTAKE

AutoCAD SHX Text
PROPOSED STORM SEWER FLARED END

AutoCAD SHX Text
PROPOSED LIFT STATION

AutoCAD SHX Text
PROPOSED TRENCHED SANITARY SEWER LINE

AutoCAD SHX Text
PROPOSED TRENCHLESS SANITARY SEWER LINE

AutoCAD SHX Text
PROPOSED STEEL CASING PIPE

AutoCAD SHX Text
PROPOSED WATER MAIN

AutoCAD SHX Text
PROPOSED STORM SEWER

AutoCAD SHX Text
PROPOSED CONTOURS

AutoCAD SHX Text
PROPOSED ACC

AutoCAD SHX Text
PROPOSED CLEAN OUT

AutoCAD SHX Text
CO

AutoCAD SHX Text
PROPOSED STORM SEWER JUNCTION BOX

AutoCAD SHX Text
PROPOSED PCC

AutoCAD SHX Text
PROPOSED RIP RAP

AutoCAD SHX Text
PROPOSED SIGN



S

S

c
:
\
p
w

w
o
r
k
i
n
g
\
c
e
n
t
r
a
l
0
1
\
d
m

s
3
2
9
1
8
\
A

.
3
 
-
 
C

O
N

T
R

O
L
 
P

O
I
N

T
S

.
d
w

g

P
L
O

T
 
D

A
T

E
:
 
6
/
6
/
2
0
1
7
 
2
:
3
4
 
P

M
 
 
O

a
k
l
e
y
,
 
J
u
l
i
a
n
n
a

4
0

2
0

1
0

0

CONTROL

POINTS

J.OAKLEYT.MATTSON

A.3

6/6/20176/6/2017

N.FRASER 8/2016

Sheet:

Sheet Title:

Internal Job No:

Designed By:

Design Date:

Surveyed By:

Revisions:

Survey Date:

Drawn By:

Print Date:

Scale:

P
r
e
p
a
r
e
d
 
B

y
:

P
r
e
p
a
r
e
d
 
F

o
r
:

H
D

R
 
E

N
G

I
N

E
E

R
I
N

G
 
I
N

C
.

1
7

2
0

 
C

a
r
e

y
 
A

v
e

.

S
u

i
t
e

 
6

1
2

C
h

e
y
e

n
n

e
,
 
W

Y
 
 
8

2
0

0
1

L
A

R
A

M
I
E

 
C

O
U

N
T

Y
,
 
W

Y
O

M
I
N

G

C
H

E
Y

E
N

N
E

 
M

P
O

C
O

N
V

E
R

S
E

 
&

 
D

E
L

L
 
R

A
N

G
E

 
I
N

T
E

R
S

E
C

T
I
O

N

10038796

P
r
o
j
e
c
t
 
N

o
.
 
1
0
0
3
8
7
9
6

COORDINATES AND VERTICAL ELEVATIONS BASED ON:

WYOMING STATE PLANE EAST (US FOOT) 1983 (NAD 83)

VERTICAL DATUM: NAVD88

CP-34

CP-28
CP-31

CP-1

CP-27

CP-26

DELL RANGE BLVD.

C
O

N
V

E
R

S
E

 
A

V
E

.

M
O

U
N

T
A

I
N

 
R

D
.

W
I
N

D
M

I
L
L
 
R

D
.

SHERIDAN ST.

O

G

D

E

N

 

R

D

.

K

I

N

G

 

A

R

T

H

U

R

 

W

A

Y



C
:
\
p
w

w
o
r
k
i
n
g
\
c
e
n
t
r
a
l
0
1
\
d
m

s
3
2
9
1
9
\
B

.
1
 
-
 
Q

U
A

N
T

I
T

I
E

S
.
d
w

g

P
L
O

T
 
D

A
T

E
:
 
6
/
7
/
2
0
1
7
 
1
0
:
2
5
 
A

M
 
 
O

a
k
l
e
y
,
 
J
u
l
i
a
n
n
a

QUANTITY

SHEET

J.OAKLEYT.MATTSON

B.1

6/7/20176/7/2017

N.FRASER 8/2016

Sheet:

Sheet Title:

Internal Job No:

Designed By:

Design Date:

Surveyed By:

Revisions:

Survey Date:

Drawn By:

Print Date:

Scale:

P
r
e
p
a
r
e
d
 
B

y
:

P
r
e
p
a
r
e
d
 
F

o
r
:

H
D

R
 
E

N
G

I
N

E
E

R
I
N

G
 
I
N

C
.

1
7

2
0

 
C

a
r
e

y
 
A

v
e

.

S
u

i
t
e

 
6

1
2

C
h

e
y
e

n
n

e
,
 
W

Y
 
 
8

2
0

0
1

L
A

R
A

M
I
E

 
C

O
U

N
T

Y
,
 
W

Y
O

M
I
N

G

C
H

E
Y

E
N

N
E

 
M

P
O

C
O

N
V

E
R

S
E

 
&

 
D

E
L

L
 
R

A
N

G
E

 
I
N

T
E

R
S

E
C

T
I
O

N

10038796

P
r
o
j
e
c
t
 
N

o
.
 
1
0
0
3
8
7
9
6

TOTAL ESTIMATED QUANTITIES
ITEM NO. ITEM UNIT EST. QTY. BID QTY.

0100.00 MOBILIZATION LS 1 1

0100.00 FORCE ACCOUNT WORK $$ 1  $   25,000.00

0100.00 CONTRACT BOND LS 1 1

0100.00 CONTRACTOR TESTING LS 1 1

1050.01 TEMPORARY TRAFFIC CONTROL LS 1 1

1335.01 CONSTRUCTION STAKING LS 1 1

1563.01 EROSION CONTROL AND STORMWATER MANAGEMENT LS 5 6

2050.02 REMOVAL OF INLETS EA 6 7

2050.03 REMOVE EXISTING FITTING EA 9 10

2050.04 REMOVE FIRE HYDRANT EA 3 4

2050.05 REMOVE VALVE EA 8 10

2075.02 REMOVAL OF ASPHALT SURFACING SY 489 500

2075.03 REMOVAL OF CONCRETE SURFACING SY 18652 20000

2075.04 REMOVAL OF CURB AND GUTTER LF 5192 5250

2210.05 IMPORTED BORROW EXCAVATION CY 400 400

2210.02 UNCLASSIFIED EXCAVATION CY 400 400

2231.01 CRUSHED BASE TON 8657 9500

2280.02 TOPSOIL BORROW CY 1500 1500

2512.031 PLANT MIX BITUMINOUS PAVEMENT, GRADING A TON 4843 5000

2570.02 ADJUST SEWER MANHOLE EA 4 5

2645.01 FIRE HYDRANT EA 4 5

2665.0106 INSTALL 6" WATER MAIN LF 300 300

2665.0112 INSTALL 12" WATER MAIN LF 2800 2800

2665.02 INSTALL WATER FITTING EA 12 12

2665.03 INSTALL WATER VALVE EA 10 10

2665.04 WATER SERVICE 1" EA 6 6

2725.01118 STORM SEWER MAIN, RCP, 18" LF 272 275

2725.01124 STORM SEWER MAIN, RCP, 24" LF 76 80

2725.01136 STORM SEWER MAIN, RCP, 36" LF 95 100

2725.01148 STORM SEWER MAIN, RCP, 48" LF 2013 2020

2725.01510 8 'x 5' CONCRETE BOX CULVERT LF 520 520

2725.01511 8 'x 5' CONCRETE BOX CULVERT BEND SECTION EA 4 4

2725.01512 8' X 6' CONCRETE BOX CULVERT BEND SECTION EA 1 1

2725.01513 8' x 5' TO 8' x 6' CONCRETE BOX CULVERT REDUCER EA 1 1

2725.0225 FLAT TOP MANHOLE, 6-10; DEEP, 60" DIA. EA 1 1

2725.0325 CONICAL MANHOLE, 6-10; DEEP, 96" DIA. EA 2 2

2725.0350 8' x 14' REINFORCED CONCRETE JUNCTION BOX EA 2 2

2725.0360 18" x 48" RCP TEE SECTION EA 2 2

2725.0418 FLARED END SECTION, RCP, 18" DIA. EA 1 1

2725.0424 FLARED END SECTION, RCP, 24" DIA. EA 1 1

2725.0610 TYPE "A" INLET EA 10 10

2725.0650 WYDOT TYPE "B" INLET EA 2 2

2725.0650 WYDOT TYPE "C" INLET EA 2 2

2725.0650 WYDOT TYPE "D" INLET EA 4 4

2805.02 SIGN PANELS SF 500 500

2805.03 SIGN POST, SQ TUBULAR STL EA 12 12

2815.00 PERMANENT STRIPING (THERMOPLASTIC) LS 1 1

2900.01 LANDSCAPING SF 3705 3750

2900.02 SEEDING SF 2500 2500

2900.04 SODDING SF 3705 3750

3330.0105 CURB AND GUTTER TYPE "A" (24 in) LF 5711 5800

3340.01 CURB TURN FILLET SF 3600 3600

3340.02 CONCRETE  VALLEY GUTTER (8 in) SF 558 575

3340.03 CONCRETE SIDEWALK (4 in) SF 37902 38500

3340.07 DETECTABLE WARNING PLATE EA 14 14



2% SLOPE

-2% MAX

CURB AND GUTTER TYPE A

2% SLOPE

EXISTING GROUND

℄
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JB#1 (Special 8'x14' JUNCTION BOX)

10+98.43-45.00' RT

T/RIM: 6057.79

IE: 6051.16 (48" SE)

IE: 6051.16 (48" SE)

IE: 6053.10 (EX. DUAL 36" NW)

IE: 6053.10 (EX. 18" RCP ARCH NE)

DI#3 (WYDOT TYPE D DROP INLET)

13+36.95-49.61' RT

T/RIM: 6054.67

DI#4 (WYDOT TYPE D DROP INLET)

13+73.29-49.68' RT

T/RIM: 6054.18

PROPOSED GRADE

EXISTING GROUND

11+26.81-38.38' RT

48"x18" RCP TEE

13+65.95-49.61' RT

48"x18" RCP TEE

13+73.29-49.68' RT

48"x18" RCP TEE
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(TO BE REMOVED)

DI#5 (WYDOT TYPE D DROP INLET)

18+63.21-49.40' RT

T/RIM: 6047.21

DI#6 (WYDOT TYPE D DROP INLET)

19+04.12-49.38' RT

T/RIM: 6046.55

PROPOSED GRADE

EXISTING GROUND
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(TO BE REMOVED)

122.6 LF 8'x5' RCBC @ 0.66%

131.9 LF 8'x5' RCBC @ 0.66%

101.8 LF 8'x5' RCBC @ 0.66%

78.3 LF 8'x5' RCBC @ 0.66%

JB01 (Special 8'x14' JUNCTION BOX)
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T/RIM: 6043.68

IE: 6035.07 (96" SE)
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IE: 6036.07 (48" NW)

IE: 6039.91 (18" SW)

IE: 6038.90 (18" N)
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82.7 LF 8'x5' RCBC @ 0.66%

PROPOSED GRADE

EXISTING GROUND

BEND 1 (8'x6' RCBC BEND)

26+71.41

IE: 6031.65 (8'x6' S)

IE: 6031.65 (8'x6' N)

SPECIAL 8'x6' TO 8'x5' RCBC TRANSITION

26+71.41

IE: 6031.65 (8'x6' S)

IE: 6031.65 (8'x5' N)
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LOT 13

 4940 POINT BLUFF

(OWNER - MICHAEL W. RUSHING ET UX)

LOT 10

2225 BRIARWOOD LN.

(OWNER - ATECIA G. MALLORY ET VIR)

2101 ONEIL AVE. RM. 101

(OWNER - CITY OF

CHEYENNE)

LOT 2
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(OWNER - UNITED STATES POSTAL SERVICE)
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(OWNER - MONTGOMERY HOMES LLC)
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(OWNER - FLUELLEN PROPERTIES LLC)
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(OWNER - GARDNER PROPERTIES LLC)

LOT 6

4911 KING ARTHUR WAY

(OWNER - REMBRANDT

CHEYENNE NORTH LLC)
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Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  

 

 

Appendix B 

Engineer’s Opinion of Probable Cost 

  



ITEM NO. ITEM UNIT FOR ESTIMATE UNIT ITEM COST

PRICE (QUANT. X UNIT PRICE)

100.00000 MOBILIZATION LS 1 275,000.00$   275,000.00$                       

100.00000 FORCE ACCOUNT WORK $$ 1 50,000.00$     50,000.00$                         

100.00000 CONTRACT BOND LS 1 20,000.00$     20,000.00$                         

100.00000 CONTRACTOR TESTING LS 1 25,000.00$     25,000.00$                         

1050.01000 TEMPORARY TRAFFIC CONTROL LS 1 20,000.00$     20,000.00$                         

1335.01000 CONSTRUCTION STAKING LS 1 25,000.00$     25,000.00$                         

1563.01000 EROSION CONTROL AND STORMWATER MANAGEMENT LS 6 15,000.00$     90,000.00$                         

2050.01000 REMOVAL OF TRAFFIC SIGNALS EA 3 1,500.00$       4,500.00$                            

2050.02000 REMOVAL OF INLETS EA 7 1,000.00$       7,000.00$                            

2075.02000 REMOVAL OF ASPHALT SURFACING SY 500 4.00$               2,000.00$                            

2075.03000 REMOVAL OF CONCRETE SURFACING SY 20000 5.50$               110,000.00$                       

2075.04000 REMOVAL OF CURB AND GUTTER LF 5250 3.75$               19,687.50$                         

2210.05000 IMPORTED BORROW EXCAVATION CY 400 28.00$             11,200.00$                         

2210.02000 UNCLASSIFIED EXCAVATION CY 400 30.00$             12,000.00$                         

2231.01000 CRUSHED BASE TON 9500 30.00$             285,000.00$                       

2280.02000 TOPSOIL BORROW CY 1500 12.00$             18,000.00$                         

2512.03100 PLANT MIX BITUMINOUS PAVEMENT, GRADING A TON 5000 90.00$             450,000.00$                       

2570.02000 ADJUST SEWER MANHOLE EA 5 500.00$           2,500.00$                            

2725.01118 STORM SEWER MAIN, RCP, 18" LF 275 70.00$             19,250.00$                         

2725.01124 STORM SEWER MAIN, RCP, 24" LF 80 85.00$             6,800.00$                            

2725.01136 STORM SEWER MAIN, RCP, 36" LF 100 200.00$           20,000.00$                         

2725.01148 STORM SEWER MAIN, RCP, 48" LF 2020 300.00$           606,000.00$                       

2725.01510 8 'x 5' CONCRETE BOX CULVERT LF 520 900.00$           468,000.00$                       

2725.01511 8 'x 5' CONCRETE BOX CULVERT BEND SECTION EA 4 10,000.00$     40,000.00$                         

2725.01512 8' X 6' CONCRETE BOX CULVERT BEND SECTION EA 1 12,500.00$     12,500.00$                         

2725.01513 8' x 5' TO 8' x 6' CONCRETE BOX CULVERT REDUCER EA 1 12,500.00$     12,500.00$                         

2725.02250 FLAT TOP MANHOLE, 6-10; DEEP, 60" DIA. EA 1 7,000.00$       7,000.00$                            

2725.03250 CONICAL MANHOLE, 6-10; DEEP, 96" DIA. EA 2 8,500.00$       17,000.00$                         

2725.03500 8' x 14' REINFORCED CONCRETE JUNCTION BOX EA 2 17,500.00$     35,000.00$                         

2725.03600 18" x 48" RCP TEE SECTION EA 2 5,000.00$       10,000.00$                         

2725.04180 FLARED END SECTION, RCP, 18" DIA. EA 1 1,200.00$       1,200.00$                            

2725.04240 FLARED END SECTION, RCP, 24" DIA. EA 1 1,750.00$       1,750.00$                            

2725.06100 TYPE "A" INLET EA 10 3,750.00$       37,500.00$                         

2725.06500 WYDOT TYPE "B" INLET EA 2 4,000.00$       8,000.00$                            

2725.06500 WYDOT TYPE "C" INLET EA 2 4,250.00$       8,500.00$                            

2725.06500 WYDOT TYPE "D" INLET EA 4 3,800.00$       15,200.00$                         

2805.02000 SIGN PANELS SF 500 30.00$             15,000.00$                         

2805.03000 SIGN POST, SQ TUBULAR STL EA 12 650.00$           7,800.00$                            

2815.00000 PERMANENT STRIPING (THERMOPLASTIC) LS 1 15,000.00$     15,000.00$                         

2900.01000 LANDSCAPING SF 3750 7.50$               28,125.00$                         

2900.02000 SEEDING SF 2500 1.50$               3,750.00$                            

2900.04000 SODDING SF 3750 3.50$               13,125.00$                         

3330.01050 CURB AND GUTTER TYPE "A" (24 in) LF 5800 22.00$             127,600.00$                       

3340.01000 CURB TURN FILLET SF 3600 12.00$             43,200.00$                         

3340.02000 CONCRETE  VALLEY GUTTER (8 in) SF 575 10.00$             5,750.00$                            

3340.03000 CONCRETE SIDEWALK (4 in) SF 38500 6.00$               231,000.00$                       

3340.07000 DETECTABLE WARNING PLATE EA 14 300.00$           4,200.00$                            

4040.01200 DRILLED CAISSON LF 60 250.00$           15,000.00$                         

4040.07500 TRAFFIC SIGNAL LIGHT POLE STEEL (40' MAST ARM) EA 3 15,000.00$     45,000.00$                         

SUBTOTAL 3,307,637.50$                    

CONTINGENCY (30%) 992,291.25$                       

ENGINEERING (15%) 644,989.31$                       

TOTAL

CITY OF CHEYENNE MPO

CONVERSE AVENUE & DELL RANGE BOULEVARD 35% DESIGN

ENGINEER'S ESTIMATE (35%)

QUANTITY BIDDING

4,944,918.06$                                                 

c:\pwworking\central01\dms18133\Converse_DellRange_Project Quantities



ITEM NO. ITEM UNIT FOR ESTIMATE UNIT ITEM COST

PRICE (QUANT. X UNIT PRICE)

100.00000 MOBILIZATION LS 1 30,000.00$     30,000.00$                         

100.00000 FORCE ACCOUNT WORK $$ 1 10,000.00$     10,000.00$                         

100.00000 CONTRACT BOND LS 1 3,000.00$       3,000.00$                            

100.00000 CONTRACTOR TESTING LS 1 7,500.00$       7,500.00$                            

1050.01000 TEMPORARY TRAFFIC CONTROL LS 1 10,000.00$     10,000.00$                         

1335.01000 CONSTRUCTION STAKING LS 1 5,000.00$       5,000.00$                            

1563.01000 EROSION CONTROL AND STORMWATER MANAGEMENT LS 1 3,500.00$       3,500.00$                            

2050.01000 REMOVAL OF TRAFFIC SIGNALS EA 3 2,000.00$       6,000.00$                            

2050.02000 REMOVAL OF INLETS EA 3 1,250.00$       3,750.00$                            

2075.02000 REMOVAL OF ASPHALT SURFACING SY 1760 4.00$               7,040.00$                            

2075.04000 REMOVAL OF CURB AND GUTTER LF 650 4.00$               2,600.00$                            

2231.01000 CRUSHED BASE TON 1210 30.00$             36,300.00$                         

2512.03100 PLANT MIX BITUMINOUS PAVEMENT, GRADING A TON 660 90.00$             59,400.00$                         

2725.01136 STORM SEWER MAIN, RCP, 36" LF 80 250.00$           20,000.00$                         

2725.06100 TYPE "A" INLET EA 4 3,750.00$       15,000.00$                         

2815.00000 PERMANENT STRIPING (THERMOPLASTIC) LS 1 10,000.00$     10,000.00$                         

3330.01050 CURB AND GUTTER TYPE "A" (24 in) LF 650 23.00$             14,950.00$                         

3340.01000 CURB TURN FILLET SF 3000 12.00$             36,000.00$                         

3340.02000 CONCRETE  VALLEY GUTTER (8 in) SF 650 12.00$             7,800.00$                            

3340.03000 CONCRETE SIDEWALK (4 in) SF 2760 6.00$               16,560.00$                         

3340.07000 DETECTABLE WARNING PLATE EA 4 350.00$           1,400.00$                            

4040.01200 DRILLED CAISSON LF 60 250.00$           15,000.00$                         

4040.07500 TRAFFIC SIGNAL LIGHT POLE STEEL (40' MAST ARM) EA 3 15,000.00$     45,000.00$                         

SUBTOTAL 365,800.00$                       

CONTINGENCY (30%) 109,740.00$                       

ENGINEERING (15%) 71,331.00$                         

TOTAL

QUANTITY BIDDING

INTERSECTION SHORT TERM IMPROVEMENTS ONLY

546,871.00$                                                    

c:\pwworking\central01\dms18133\Converse_DellRange_Project Quantities



Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  
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Appendix C 

Technical Memoranda 

 

A. Dell Range – Converse Avenue Intersection Alternatives Analysis Tech 
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Memo 

Date: Friday, January 13, 2017 

Project: Dell Range-Converse Intersection and 35% Design Plan 

To: Brandon Gebhart 

From: John Seyer 

Subject: Dell Range-Converse Intersection Alternatives Analysis Tech Memo 

 

This technical memorandum documents the process of developing and evaluating alternatives for 

improvements to the Dell Range Boulevard & Converse Avenue intersection, as well as selection of the 

preferred alternative.  

I. Existing Conditions 

The Dell Range-Converse intersection is located in the northeast portion of the city of Cheyenne. This 

intersection connects two major routes in the city. Dell Range Boulevard is a four-lane major arterial 

that connects from Yellowstone Road on the west to the developing eastern portions of the city. Dell 

Range also provides connectivity to the most intensive retail development in Cheyenne, which includes 

the Frontier Mall. Converse Avenue is a four-lane minor arterial that provides connectivity from 

Lincolnway on the south, which provides access to downtown Cheyenne, to the developing northern 

portion of the city. The confluence of these two roadways creates this major intersection, which is 

known for being the most congested and highest crash occurrence intersection in the city, possibly even 

the state. 

The current configuration of the intersection includes an exclusive left-turn lane and exclusive right-turn 

lane in each direction, except for the northbound approach that includes two exclusive left-turn lanes. 

Also, the eastbound right-turn lane is channelized. The intersection is signalized, with split phasing for 

the northbound and southbound approaches and a flashing yellow arrow for the eastbound left-turn 

and westbound left-turn movements. This signal operates in coordination along Dell Range Boulevard, 

with the coordinated corridor limits extending from College Drive on the east to Powderhouse Road on 

the west. 

Existing traffic volumes for the AM, Midday and PM peak hours were gathered by the City earlier this 

year and provided to HDR for use in this project. The City also provided existing signal timing parameters 

for this intersection. These traffic volumes, the intersection geometrics and the traffic signal timing 

parameters were loaded into the project’s traffic operations analysis model. The model was run and the 

results yielded LOS E, LOS C and LOS C for the AM, Midday and PM peak hours, respectively. 

Crash statistics from 2006 to 2015 show a safety concern for this intersection. Within the past 10 years, 

there have been a total of 264 crashes at the Dell Range Boulevard and Converse Avenue intersection. 
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During this time, approximately 147 people were injured, making this intersection one of the most 

dangerous intersections in the state of Wyoming. From 2006 to 2015, rear end collisions have increased 

approximately 20%. On average, 67% of all crashes that occurred at the Dell Range - Converse 

intersection within the past 10 years had reported property damage. In addition to rear end collisions, T-

Bone/right angle crashes have doubled between 2014 and 2015. This could attribute to why over 90% of 

all crashes in this intersection occurred when vehicles were traveling in the East – West direction. 

II. Alternatives Development and Analysis 

The development of alternatives was based on the steering committee’s understanding of the 

intersection’s deficiencies and the project’s needs. Below is a description of this process. 

Identification of Deficiencies. In order to establish the current conditions of the Dell Range – Converse 

intersection, a model of the existing configuration was developed. The results concluded that the 

existing intersection with current traffic volumes functions at a LOS E in the AM, which is considered 

poor and a LOS C during the MD and PM peaks. If the intersection stays in its current configuration, it is 

projected that the level of service will only get worse due to increased traffic volumes. In addition to a 

continuance of poor level of service, the safety conditions of this intersection will also decrease. The Dell 

Range – Converse intersection is already considered one of the most dangerous intersections in the 

state, as mentioned in the safety discussion above, and if no improvements are made to the 

intersection, this intersection very well could become the most dangerous intersection in the state. 

Alternatives Development. The alternatives that were analyzed for this intersection originated from 

HDR’s proposal and were refined and finalized by the Steering Committee. The citizens of Cheyenne 

have been open to unique ideas that will maximize capacity and enhance safety at the Dell Range – 

Converse intersection. Currently, there are three alternative designs in place around the City of 

Cheyenne: the Vandehei corridor (the City’s first experiment with a traffic calming corridor), the multi-

lane roundabout at the Converse-Pershing-19th intersection, and the diverging diamond interchange 

(DDI) at I-25 & College Drive. With these in mind as well as the conversations with City staff and citizens, 

HDR has developed seven alternative designs for the Dell Range-Converse intersection. 

The list of alternatives is as follows: 

1. No-Build 

2. Dual Left-Turn Lanes 

3. Modern Roundabout 

4. Continuous Flow Intersection – Full 

5. Continuous Flow Intersection – Modified 

6. ThruTurn Intersection – Signals 

7. ThruTurn Intersection – Roundabouts 

Below are a brief description and a figure that illustrates each alternative. 
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No-Build. The option to not make any significant improvements provides a benchmark against 

which all other alternatives can be measured. The No-Build represents the conditions of the 

intersection in the future without major improvements, although some minor improvements or 

other previously committed improvements can be made. For this project, it was assumed that 

widening of the north leg would occur such that the split phasing will be eliminated and right-

turn arrows will be added that will indicate to drivers that right turns are protected during the 

green time of the corresponding left-turn (i.e. the northbound right-turn movement would be 

given a green arrow simultaneously with the westbound left-turn movement). 

Dual Left-Turn Lanes. The first build alternative includes improving on the No-Build by adding a 

second left-turn lane to the eastbound, southbound and westbound approaches. The projected 

westbound left-turn volumes indicate that dual lefts may be warranted, and providing a second 

southbound left-turn lane is simple geometrically since the northbound approach leg already 

has dual lefts; both receiving legs of these turn movements already have two lanes. The 

eastbound left-turn movement is not as simple, given that the north leg has only one receiving 

lane. The traffic volumes for this movement are fairly low, so consideration was given to keeping 

this movement as a single left-turn lane. 

Modern Roundabout. The modern roundabout was conceived as a viable option given the city’s 

familiarity with roundabouts, the large percentages of left turns on some legs, and the fact that 

the crash history indicates that the conflict between thru movements and the opposing left-turn 

movements experience a persistence of crashes. This would be a multi-lane roundabout, 

possibly with three approach lanes from the south. 

Continuous Flow Intersection – Full. A continuous flow intersection (CFI) provides left-turn 

movements that are removed from the intersection for the benefit of reducing conflict points at 

the primary intersection and increasing the intersection’s capacity. The left turns occur 

upstream of the primary intersection so that they can turn onto the approaching cross street at 

the same time as the opposing through movements. This alternative provides five two-phase 

signalized intersections that control traffic as it passes through the “intersection complex.” 

Continuous Flow Intersection – Modified. The differences between the CFI-Modified alternative 

and the CFI-Full intersection are represented in the number of displaced left-turn movements. 

Based on volumes and crash history, the northbound left turns and the westbound left turns are 

the two movements that need additional capacity and conflict point mitigation. The traffic 

volumes at the other two left-turn movements are far less impactful to capacity and safety. In 

addition, modifying the CFI in this manner takes advantage of available right-of-way without 

impacting existing businesses. 

ThruTurn Intersection – Signals. The ThruTurn intersection offers similar intersection capacity 

benefits as the CFI in that left turns do not occur at the primary intersection. The difference is 

that traffic wishing to make a left turn must make a different maneuver at the intersection and 

make a turn at a downstream intersection before reaching its final destination. As an example, 
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to make a northbound left turn, traffic would proceed north through the intersection along 

Converse Avenue to the Masonway intersection where this traffic would make a u-turn, 

followed by a right-turn onto westbound Dell Range Boulevard. The “outlier” intersections 

would have minor geometric changes made to them to accommodate the u-turn movement, 

and those intersections would be signalized. 

ThruTurn Intersection – Roundabouts. This iteration of the ThruTurn intersection would provide 

modern roundabouts at the outlier intersections instead of traffic signals. This alternative would 

facilitate the u-turn movements effectively without introducing three new traffic signals. 

Alternatives Analysis. The seven alternatives were evaluated against the evaluation criteria that were 

listed in the (memo). The criteria were established based on the values that the steering committee 

expressed to the design team and what the public shared at the first public open house. These criteria 

included: 

1. Safety 

2. Ease of Use 

3. Congestion/Queuing 

4. Business Access 

5. Drainage 

6. Land Acquisition 

Initially, the alternatives were analyzed using the criteria of improved safety, ease of use, and reduction 

of congestion and queuing. The results of this analysis were presented to the steering committee to 

refine the alternatives down to three final alternatives. The congestion/queuing criterion was analyzed 

quantitatively using operations analysis software, as described below. The safety criterion was based on 

how effectively each alternative would reduce the overall number of conflict points. As such, this 

criterion was evaluated initially quantitatively, although some results were tweaked qualitatively. The 

ease of use criterion was evaluated qualitatively based on the complexity of the intersection, with 

consideration given to out-of-direction travel and how well pedestrians and bicyclists could maneuver 

through the intersection. Below is a description of how the alternatives were evaluated against these 

three criteria. 

Safety. As noted above, this criterion was evaluated initially based on the number of conflict 

points within the intersection for each alternative. Given that some alternatives involve just the 

Dell Range-Converse intersection, while others involve the Mountain Road, Masonway and 

Grandview Avenue intersections, it’s important that we include all four intersections in each 

alternative. Given these considerations, below are the total numbers of conflict points for each 

alternative: 

� No-Build = 59 

� Dual Left-Turn Lanes = 59 

� Modern Roundabouts = 35 

� CFI – Full = 44 
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� CFI – Modified = 54 

� ThruTurn – Signals = 38 

� ThruTurn – Roundabouts = 28 

 

Ease of Use. The Ease of Use criterion was evaluated with a qualitative approach. This approach 

considered the complexity of the intersection for all modes of travel, including vehicular traffic 

and pedestrian and bicycle traffic.  

Congestion/Queuing. The Synchro/SimTraffic software suite was used to analyze the operations 

for all of the alternatives, except for the modern roundabout alternatives; the modern 

roundabouts were analyzed using Rodel. Models for the AM peak, MD peak, and PM peak, using 

projected 2040 volumes, were developed for all alternatives. The future-year volumes were 

based on ADTs from the Dell Range Corridor Study and the estimated Section 20 development 

patterns. 

The primary focus of the analysis was the functionality of the Dell Range Boulevard and 

Converse Avenue intersection (DR-C). Currently, it is a signalized, four-legged intersection. Dell 

Range Boulevard has two through lanes and one left-turn lane in the EB and WB directions. 

There is a designated right-turn lane in the WB direction onto NB Converse Ave. The SB leg has 

two through lanes, a designated right-turn lane, and one left-turn lane. The NB leg has one 

through lane, a designated right-turn lane, and two left-turn lanes onto WB Dell Range. 

Currently, the intersection functions as a LOS E during the AM peak and a LOS C during the MD 

and PM peak with an average delay of 39.9 seconds. 

• No-Build: 

The No-Build model was built using the existing intersection configuration and the 2040 

volumes. In order to improve the functionality of the intersection, the signal timing was 

optimized for each peak hour. This adjustment improved the intersection’s function during 

the AM peak from an LOS E to an LOS C. However, the LOS during the MD and PM peak 

declined to an LOS D. The average delay for the no-build model is approximately 35.6 

seconds. Therefore, in order to see LOS improvement for all peak periods, the intersection’s 

configuration will need to be altered. 

 

• Dual Left-Turn Lanes: 

Due to the large amount of left turns in all directions, there is considerable delay due to the 

limited amount of left turn storage. A second left turn lane was added to SB Converse Ave, 

WB Dell Range Blvd, and EB Dell Range Blvd. The EB and WB directions have fewer left turns 

than that of the NB and SB directions. However, the through traffic along Dell Range Blvd is 

almost five times more than the through traffic along Converse Ave. Therefore, the left turn 

storage length for WB Dell Range Blvd was increased from 90 feet to 150 feet. This will assist 

in alleviating the through traffic delay as well as the left turn delay. After finalizing the 
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configuration and optimizing the signal timing, the intersection functioned as an LOS C for 

all peak periods with an average delay of 29.4 seconds. 

 

• Modern Roundabout: 

The roundabout model configuration consists of two circulating lanes throughout the entire 

roundabout. In the EB direction, there will be three approach lanes: one left-through lane, 

one designated through only lane, and one designated right turn only lane. The designated 

right turn only lane will be a bypass lane to SB Converse Ave. In the NB direction, there will 

be three approach lanes: one designated left turn only lane, one left-through lane, and one 

right-through turn lane. There will be three circulating lanes in the south-east quadrant to 

accommodate the three NB approach lanes and all legs will have two exit lanes. The LOS for 

the roundabout during all peak periods is an LOS A with an average delay of 5.6 seconds. 

 

• Continuous Flow Intersection (Full): 

The CFI model configuration eliminates all left turns that occur at the Dell Range-Converse 

intersection. All left turns will occur ahead of the DR-C intersection. There will be a 

signalized intersection where the left turns will occur and cross over the opposing traffic 

lanes in order to bypass the main intersection. This bypass will provide storage for the left 

turns and allow for more green time to be dedicated to the through traffic. The left turns 

will access their target street at a connection point that will be placed after the main 

intersection. Once the timing was optimized and coordinated for all four legs, the CFI 

performed at a LOS C for all peak periods with an average delay of 29.6 seconds. 

 

• Continuous Flow Intersection (Modified): 

The modified CFI model configuration is very similar to that of the full CFI model 

configuration.  However, instead of eliminating left turns at the intersection for all four legs 

of the intersection, only two legs have left turns that occur ahead of the intersection.  For 

the modified model configuration, the WB and NB left turns will bypass the main 

intersection. The WB left turn movement exceeds 300 left turns during the AM peak and the 

NB left turn movement exceeds 300 left turns during the PM peak; both movements have 

between 700 – 900 left turns during all three peaks. Once the timing was optimized and 

coordinated, the modified CFI performed at an LOS C for all peak periods with an average 

delay of 26.3 seconds. 

 

• ThruTurn Intersection (Signals): 

The signalized ThruTurn model has a similar approach to the CFI model; eliminate the left 

turns at the Dell Range-Converse intersection. However, instead of the left turns bypassing 

the DR-C intersection, left turns will be prohibited at the intersection. Therefore, vehicles 

wanting to turn left onto Converse Ave from Dell Range Blvd, or vise versa, will have to 

travel through the intersection and use either the Dell Range-Mountain intersection, Dell 

Range-Grandview intersection, or the Converse-Masonway intersection to make a U-turn. 
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Vehicles will be able to turn right at the DR-C intersection once they have completed the U-

turn. This ThruTurn model uses signals at all four of the intersections. Once all of the timing 

was optimized and coordinated, the model performed at an LOS B for the AM and MD peaks 

and an LOS C for the PM peak with an average delay of 16.4 seconds. 

 

• ThruTurn Intersection (Roundabouts): 

The roundabout thruturn model has the same configuration as the signalized thruturn 

model, but will be using roundabouts instead of signals at the three intersections of Dell 

Range-Mountain, Dell Range-Grandview, and Converse-Masonway. Due to the use of two 

different modeling programs, Rodel and Syncro, for this alternative, the delays for both 

modeling programs had to be accounted for in the overall delay results. Once the delay was 

calculated correctly, the alternative performed at an LOS B for all peak periods with an 

average delay of 14.0 seconds. 

Based solely on the results from the models, the modern roundabout performed the best in terms of 

LOS and delay. The ThruTurn models performed the second best, with the modified CFI coming in third 

best overall. The worst results came from the No-Build model. This solidifies the fact that the Dell 

Range-Converse intersection needs an alternative intersection design to alleviate current and future 

delay. See Table 1 for the LOS and delay results for all seven alternatives. 

Table 1: Dell Range Boulevard and Converse Avenue Intersection Alternatives Analysis 

Alternative 
AM Peak MD Peak PM Peak 

LOS Delay (sec) LOS Delay (sec) LOS Delay (sec) 

No-Build Revision C 27.1 D 37.8 D 42.0 

Dual Left Turns C 26.2 C 32.3 C 29.6 

Modern Roundabout A 3.3 A 7.6 A 5.9 

CFI - Full C 31.1 C 29.8 C 27.9 

CFI - Modified C 22.1 C 26.0 C 30.8 

ThruTurn - Signals B 10.9 B 13.7 C 24.5 

ThruTurn - Roundabouts B 11.1 B 12.8 B 18.1 
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III. Recommendations 

The analysis methodology, the resulting output, the public input and recommendations from the design 

team were presented to the Steering Committee and the MPO Technical Committee. The preferred 

intersection alternative from this entire process was the Modified Continuous Flow Intersection.  Given 

that funding for this project did not make the sixth-penny ballot initiative in May, 2017, and that the 

funding source for this project is uncertain in the foreseeable future, the short term improvements to 

the existing intersection should be incorporated until the preferred alternative can be funded. 

At this time, it is recommended that the improvements derived for Current Intersection with Short Term 

Improvements alternative be constructed to improve safety and functionality until a funding source for 

the preferred alternative become available.  The recommended improvements were incorporated into 

the 35% design and the Engineer’s Opinion of Probable Costs and include; 

• Restriping the north leg to shift the southbound left-turn lane to the east 

• Eliminate the split phasing for the north-south approaches 

• Optimize the signal timing, including adding right-turn overlaps for the northbound right 

turn, the southbound right turn, and the westbound right turn 

• Add supplemental left-turn heads for the eastbound and the westbound approaches 

• Increase the curb-and-gutter radius in the northwest and northeast corner to better 

accommodate truck traffic 

Safety improvements will be realized inherently when the overall corridor improvements identified in 

this study and previous studies are completed.  Improved connectivity and dedicated pedestrian and 

bicycle facilities will provide improved safety conditions when compared to existing conditions such as 

the creation of a grade separated Greenway crossing at Dry Creek, west of the Converse Avenue and 

Dell Range Boulevard intersection. Additionally, future analysis of a grade separated crossing along 

Converse Avenue between Dell Range and Point Bluff is recommended based on comments received 

during the public meeting process.  Additionally, some improvement to traffic operations and a general 

increase in intersection safety will be realized by completing the Current Intersection with Short Term 

Improvements alternative. 
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JSEYER
Text Box
LEVEL OF SERVICECALCULATION SHEETSEXISTING



Lanes, Volumes, Timings

3: Converse Ave & Dell Range Blvd 7/23/2017

Existing_AM.syn Synchro 9 Report

John Seyer Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 15 196 119 351 500 94 176 155 100 108 259 42

Future Volume (vph) 15 196 119 351 500 94 176 155 100 108 259 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 80 60 200 200 80 80

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 334 176 255 266

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 16 213 129 382 543 102 191 168 109 117 282 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 213 129 382 543 102 191 168 109 117 282 46

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA Perm Split NA Perm Split NA Perm

Protected Phases 5 2 1 6 8 8 7 7

Permitted Phases Free 6 8 7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 8 8 8 7 7 7

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.9 19.9 9.9 19.9 19.9 21.9 21.9 21.9 9.2 9.2 9.2

Total Split (s) 10.0 26.0 15.0 31.0 31.0 13.0 13.0 13.0 14.0 14.0 14.0

Total Split (%) 14.7% 38.2% 22.1% 45.6% 45.6% 19.1% 19.1% 19.1% 20.6% 20.6% 20.6%

Maximum Green (s) 5.1 21.1 10.1 26.1 26.1 8.1 8.1 8.1 9.8 9.8 9.8

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.2 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.2 4.2 4.2

Lead/Lag Lag Lead Lag Lead Lead Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 5.1 21.2 68.0 10.1 34.2 34.2 8.3 8.3 8.3 9.6 9.6 9.6

Actuated g/C Ratio 0.08 0.31 1.00 0.15 0.50 0.50 0.12 0.12 0.12 0.14 0.14 0.14

v/c Ratio 0.12 0.19 0.08 1.46 0.31 0.12 0.46 0.75 0.26 0.47 0.57 0.10

Control Delay 31.6 17.8 0.1 253.2 11.3 0.8 31.9 51.6 1.5 33.6 32.1 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.6 17.8 0.1 253.2 11.3 0.8 31.9 51.6 1.5 33.6 32.1 0.5

LOS C B A F B A C D A C C A

Approach Delay 12.0 100.2 31.9 29.2

Approach LOS B F C C

Intersection Summary

Area Type: Other

Cycle Length: 68

Actuated Cycle Length: 68

Offset: 53 (78%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.46

Intersection Signal Delay: 58.8 Intersection LOS: E

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 62 784 367 199 943 137 326 186 163 162 223 104

Future Volume (vph) 62 784 367 199 943 137 326 186 163 162 223 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 80 60 200 200 80 80

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 255 136 177 145

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 67 852 399 216 1025 149 354 202 177 176 242 113

Shared Lane Traffic (%)

Lane Group Flow (vph) 67 852 399 216 1025 149 354 202 177 176 242 113

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1 1 1 1 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA Perm Split NA Perm Split NA Perm

Protected Phases 5 2 1 6 8 8 7 7

Permitted Phases Free 6 8 7

Detector Phase 5 2 1 6 6 8 8 8 7 7 7

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 19.9 19.9 19.9 9.2 9.2 9.2

Total Split (s) 12.0 39.0 14.0 41.0 41.0 20.0 20.0 20.0 15.0 15.0 15.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Split (%) 13.6% 44.3% 15.9% 46.6% 46.6% 22.7% 22.7% 22.7% 17.0% 17.0% 17.0%

Maximum Green (s) 7.1 34.1 11.0 36.1 36.1 15.1 15.1 15.1 10.8 10.8 10.8

Yellow Time (s) 3.9 3.9 2.0 3.9 3.9 3.9 3.9 3.9 3.2 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 3.0 4.9 4.9 4.9 4.9 4.9 4.2 4.2 4.2

Lead/Lag Lag Lead Lag Lead Lead Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 6.8 35.7 88.0 11.0 40.1 40.1 13.7 13.7 13.7 10.6 10.6 10.6

Actuated g/C Ratio 0.08 0.41 1.00 0.12 0.46 0.46 0.16 0.16 0.16 0.12 0.12 0.12

v/c Ratio 0.49 0.59 0.25 0.98 0.64 0.19 0.66 0.70 0.45 0.83 0.57 0.36

Control Delay 51.7 23.0 0.4 96.2 21.9 4.5 41.3 48.4 9.3 68.6 42.1 6.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.7 23.0 0.4 96.2 21.9 4.5 41.3 48.4 9.3 68.6 42.1 6.8

LOS D C A F C A D D A E D A

Approach Delay 17.6 31.6 35.5 43.4

Approach LOS B C D D

Intersection Summary

Area Type: Other

Cycle Length: 88

Actuated Cycle Length: 88

Offset: 6 (7%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 29.2 Intersection LOS: C

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 65 890 363 150 651 121 319 279 211 170 187 79

Future Volume (vph) 65 890 363 150 651 121 319 279 211 170 187 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 80 60 200 200 80 80

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 227 120 229 181

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 71 967 395 163 708 132 347 303 229 185 203 86

Shared Lane Traffic (%)

Lane Group Flow (vph) 71 967 395 163 708 132 347 303 229 185 203 86

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA Perm Split NA Perm Split NA Perm

Protected Phases 5 2 1 6 8 8 7 7

Permitted Phases Free 6 8 7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 8 8 8 7 7 7

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 20.9 20.9 20.9 20.2 20.2 20.2

Total Split (s) 12.0 36.0 17.0 41.0 41.0 26.0 26.0 26.0 21.0 21.0 21.0

Total Split (%) 12.0% 36.0% 17.0% 41.0% 41.0% 26.0% 26.0% 26.0% 21.0% 21.0% 21.0%

Maximum Green (s) 7.1 31.1 12.1 36.1 36.1 21.1 21.1 21.1 16.8 16.8 16.8

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.2 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.2 4.2 4.2

Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 7.0 35.0 100.0 11.8 41.9 41.9 19.7 19.7 19.7 14.7 14.7 14.7

Actuated g/C Ratio 0.07 0.35 1.00 0.12 0.42 0.42 0.20 0.20 0.20 0.15 0.15 0.15

v/c Ratio 0.57 0.78 0.25 0.78 0.48 0.18 0.51 0.83 0.46 0.71 0.39 0.22

Control Delay 63.7 35.8 0.4 68.7 24.3 5.8 38.5 57.9 7.9 56.0 40.3 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 63.7 35.8 0.4 68.7 24.3 5.8 38.5 57.9 7.9 56.0 40.3 1.3

LOS E D A E C A D E A E D A

Approach Delay 27.4 29.1 37.2 39.4

Approach LOS C C D D

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 48 (48%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 31.6 Intersection LOS: C

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Future Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 90 90 285 285 300 300

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.526

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 980 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 284 141 217 217

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 33 299 141 391 641 141 207 217 130 174 500 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 33 299 141 391 641 141 207 217 130 174 500 49

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA custom Prot NA Prot pm+pt NA Prot

Protected Phases 5 2 1 6 6 7 4 4 3 8 8

Permitted Phases Free 3 8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 7 4 4 3 8 8

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.9 19.9 9.9 19.9 19.9 9.2 21.9 21.9 9.2 21.9 21.9

Total Split (s) 10.6 21.1 26.0 36.5 36.5 11.0 23.4 23.4 9.5 21.9 21.9

Total Split (%) 13.3% 26.4% 32.5% 45.6% 45.6% 13.8% 29.3% 29.3% 11.9% 27.4% 27.4%

Maximum Green (s) 5.7 16.2 21.1 31.6 31.6 6.8 18.5 18.5 5.3 17.0 17.0

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.2 3.9 3.9 3.2 3.9 3.9

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.2 4.9 4.9 4.2 4.9 4.9

Lead/Lag Lag Lead Lag Lead Lead Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0 12.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 5.7 17.5 80.0 20.4 38.5 46.7 7.1 17.3 17.3 22.7 16.1 16.1

Actuated g/C Ratio 0.07 0.22 1.00 0.26 0.48 0.58 0.09 0.22 0.22 0.28 0.20 0.20

v/c Ratio 0.26 0.39 0.09 0.87 0.38 0.14 0.68 0.54 0.25 0.52 0.70 0.10

Control Delay 40.7 29.0 0.1 49.8 15.1 1.7 48.1 32.9 1.6 26.1 35.5 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.7 29.0 0.1 49.8 15.1 1.7 48.1 32.9 1.6 26.1 35.5 0.4

LOS D C A D B A D C A C D A

Approach Delay 21.2 25.1 31.2 30.9

Approach LOS C C C C

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 27.1 Intersection LOS: C

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Future Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 90 90 285 285 300 300

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.190

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 354 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 252 124 207 193

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

Shared Lane Traffic (%)

Lane Group Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1 1 1 1 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA custom Prot NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 6 7 4 3 8

Permitted Phases Free 3 4 8 8

Detector Phase 5 2 1 6 6 7 4 4 3 8 8

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 9.2 19.9 19.9 20.9 19.9 19.9

Total Split (s) 10.6 31.1 16.0 36.5 36.5 17.2 22.0 22.0 20.9 25.7 25.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Split (%) 11.8% 34.6% 17.8% 40.6% 40.6% 19.1% 24.4% 24.4% 23.2% 28.6% 28.6%

Maximum Green (s) 5.7 26.2 13.0 31.6 31.6 13.0 17.1 17.1 16.0 20.8 20.8

Yellow Time (s) 3.9 3.9 2.0 3.9 3.9 3.2 3.9 3.9 3.9 3.9 3.9

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 3.0 4.9 4.9 4.2 4.9 4.9 4.9 4.9 4.9

Lead/Lag Lag Lead Lag Lead Lead Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None Max None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 5.7 26.2 90.0 13.0 31.6 47.6 12.7 17.1 17.1 37.0 21.1 21.1

Actuated g/C Ratio 0.06 0.29 1.00 0.14 0.35 0.53 0.14 0.19 0.19 0.41 0.23 0.23

v/c Ratio 0.82 0.90 0.27 0.92 0.92 0.23 0.79 0.93 0.44 0.57 0.55 0.23

Control Delay 91.2 43.4 0.4 78.8 41.0 3.2 50.1 70.1 8.1 23.9 33.4 1.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 91.2 43.4 0.4 78.8 41.0 3.2 50.1 70.1 8.1 23.9 33.4 1.8

LOS F D A E D A D E A C C A

Approach Delay 33.8 41.6 47.7 26.0

Approach LOS C D D C

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 37.8 Intersection LOS: D

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 75 980 390 170 835 185 360 420 250 205 340 100

Future Volume (vph) 75 980 390 170 835 185 360 420 250 205 340 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 90 90 285 285 300 300

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.146

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 272 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 173 133 214 116

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 82 1065 424 185 908 201 391 457 272 223 370 109

Shared Lane Traffic (%)

Lane Group Flow (vph) 82 1065 424 185 908 201 391 457 272 223 370 109

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA custom Prot NA Prot pm+pt NA Prot

Protected Phases 5 2 1 6 6 7 4 4 3 8 8

Permitted Phases Free 3 8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 7 4 4 3 8 8

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 20.2 20.9 20.9 20.9 20.2 20.2

Total Split (s) 13.0 40.1 17.0 44.1 44.1 23.6 32.0 32.0 20.9 29.3 29.3

Total Split (%) 11.8% 36.5% 15.5% 40.1% 40.1% 21.5% 29.1% 29.1% 19.0% 26.6% 26.6%

Maximum Green (s) 8.1 35.2 12.1 39.2 39.2 19.4 27.1 27.1 16.0 25.1 25.1

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.2 3.9 3.9 3.9 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.2 4.9 4.9 4.9 4.2 4.2

Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None Max None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 7.8 35.2 110.0 12.1 41.8 62.7 17.1 27.1 27.1 42.7 27.4 27.4

Actuated g/C Ratio 0.07 0.32 1.00 0.11 0.38 0.57 0.16 0.25 0.25 0.39 0.25 0.25

v/c Ratio 0.66 0.94 0.27 0.95 0.68 0.21 0.73 1.00 0.49 0.69 0.42 0.23

Control Delay 74.0 52.8 0.4 103.3 32.3 5.1 52.7 83.8 12.1 37.1 37.0 7.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 74.0 52.8 0.4 103.3 32.3 5.1 52.7 83.8 12.1 37.1 37.0 7.0

LOS E D A F C A D F B D D A

Approach Delay 39.8 38.3 55.6 32.3

Approach LOS D D E C

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 42.0 Intersection LOS: D

Intersection Capacity Utilization 85.7% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Future Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.4 4.0 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 299 141 391 641 141 207 217 130 174 500 49

RTOR Reduction (vph) 0 0 0 0 0 93 0 0 98 0 0 38

Lane Group Flow (vph) 33 299 141 391 641 48 207 217 32 174 500 11

Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Turn Type Prot NA Free Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases Free 6 8 4

Actuated Green, G (s) 2.0 16.1 75.0 11.8 25.7 25.7 10.0 18.4 18.4 7.7 16.3 16.3

Effective Green, g (s) 2.0 16.1 75.0 11.8 25.7 25.7 10.0 18.4 18.4 7.7 16.3 16.3

Actuated g/C Ratio 0.03 0.21 1.00 0.16 0.34 0.34 0.13 0.25 0.25 0.10 0.22 0.22

Clearance Time (s) 5.0 5.4 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 88 738 1538 524 1178 527 444 444 377 342 747 334

v/s Ratio Prot 0.01 0.09 c0.12 c0.19 c0.06 0.12 0.05 c0.15

v/s Ratio Perm c0.09 0.03 0.02 0.01

v/c Ratio 0.38 0.41 0.09 0.75 0.54 0.09 0.47 0.49 0.08 0.51 0.67 0.03

Uniform Delay, d1 35.9 25.3 0.0 30.2 19.9 16.7 30.0 24.3 21.8 31.9 26.9 23.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.7 1.7 0.1 5.7 1.8 0.3 0.8 0.8 0.1 1.2 2.3 0.0

Delay (s) 38.6 27.0 0.1 35.9 21.7 17.1 30.8 25.1 21.9 33.1 29.2 23.2

Level of Service D C A D C B C C C C C C

Approach Delay (s) 19.8 25.9 26.5 29.7

Approach LOS B C C C

Intersection Summary

HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 21.2

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Future Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 150 90 285 285 300 300

Storage Lanes 2 1 2 1 1 1 2 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 0.97 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 281 213 153 213

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 401

Travel Time (s) 21.1 11.0 5.8 9.1

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

Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

Shared Lane Traffic (%)

Lane Group Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases Free 6 8 4

Detector Phase 5 2 1 6 6 3 8 8 7 4 4

Switch Phase

Minimum Initial (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0

Minimum Split (s) 9.0 21.4 10.0 21.6 21.6 21.0 21.6 21.6 9.0 21.4 21.4

Total Split (s) 9.0 35.6 12.0 38.6 38.6 21.0 29.4 29.4 13.0 21.4 21.4

Total Split (%) 10.0% 39.6% 13.3% 42.9% 42.9% 23.3% 32.7% 32.7% 14.4% 23.8% 23.8%

Maximum Green (s) 4.0 30.2 7.0 33.0 33.0 16.0 23.8 23.8 8.0 16.0 16.0

Yellow Time (s) 3.0 3.9 3.0 3.9 3.9 3.0 3.9 3.9 3.0 3.9 3.9

All-Red Time (s) 2.0 1.5 2.0 1.7 1.7 2.0 1.7 1.7 2.0 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.4 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 4.8 31.2 90.0 8.0 36.4 36.4 14.5 21.8 21.8 8.0 15.5 15.5

Actuated g/C Ratio 0.05 0.35 1.00 0.09 0.40 0.40 0.16 0.24 0.24 0.09 0.17 0.17

v/c Ratio 0.52 0.77 0.28 0.79 0.82 0.28 0.71 0.74 0.42 0.77 0.77 0.27

Control Delay 53.3 32.0 0.4 62.0 31.6 3.8 43.4 42.4 11.3 58.6 45.2 1.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.3 32.0 0.4 62.0 31.6 3.8 43.4 42.4 11.3 58.6 45.2 1.5

LOS D C A E C A D D B E D A

Approach Delay 24.1 32.4 35.8 42.5

Approach LOS C C D D

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 32.3 Intersection LOS: C

Intersection Capacity Utilization 71.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 75 980 390 170 835 185 360 40 250 205 340 100

Future Volume (vph) 75 980 390 170 835 185 360 40 250 205 340 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 150 90 285 285 300 300

Storage Lanes 2 1 2 1 1 1 2 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 0.97 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 281 213 153 213

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 401

Travel Time (s) 21.1 11.0 5.8 9.1

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

Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 82 1065 424 185 908 201 391 43 272 223 370 109

Shared Lane Traffic (%)

Lane Group Flow (vph) 82 1065 424 185 908 201 391 43 272 223 370 109

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA Free Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases Free 6 8 4

Detector Phase 5 2 1 6 6 3 8 8 7 4 4

Switch Phase

Minimum Initial (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0

Minimum Split (s) 9.0 21.4 10.0 21.6 21.6 21.0 21.6 21.6 9.0 21.4 21.4

Total Split (s) 9.0 36.6 11.0 38.6 38.6 21.0 29.4 29.4 13.0 21.4 21.4

Total Split (%) 10.0% 40.7% 12.2% 42.9% 42.9% 23.3% 32.7% 32.7% 14.4% 23.8% 23.8%

Maximum Green (s) 4.0 31.2 6.0 33.0 33.0 16.0 23.8 23.8 8.0 16.0 16.0

Yellow Time (s) 3.0 3.9 3.0 3.9 3.9 3.0 3.9 3.9 3.0 3.9 3.9

All-Red Time (s) 2.0 1.5 2.0 1.7 1.7 2.0 1.7 1.7 2.0 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.4 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 5.0 32.9 90.0 7.3 37.1 37.1 14.6 20.8 20.8 8.0 14.4 14.4

Actuated g/C Ratio 0.06 0.37 1.00 0.08 0.41 0.41 0.16 0.23 0.23 0.09 0.16 0.16

v/c Ratio 0.44 0.85 0.28 0.69 0.64 0.27 0.72 0.10 0.58 0.75 0.68 0.26

Control Delay 49.6 34.8 0.4 55.5 25.1 3.5 43.8 26.2 17.9 57.3 42.0 1.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 34.8 0.4 55.5 25.1 3.5 43.8 26.2 17.9 57.3 42.0 1.5

LOS D C A E C A D C B E D A

Approach Delay 26.3 26.1 32.7 40.5

Approach LOS C C C D

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 29.6 Intersection LOS: C

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Dell Range-Converse Roundabout 2040 Synthetic Flow Profile (veh)

2040 Volumes 5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model Yes

Bypass Calibration No

Global Results Yes
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

?

1 Converse Ave 
SB

 0  0  24.00  2  30.00  2  164.00  66.00  30.00

2 Dell Range 
Blvd EB

 90  0  24.00  2  30.00  2  164.00  66.00  30.00

3 Converse Ave 
NB

 180  0  36.00  3  45.00  3  164.00  66.00  30.00

4 Dell Range 
Blvd WB

 270  0  24.00  2  30.00  2  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Converse Ave 
SB

 250.00  33.00  2  30.00  2  24.00  2

2 Dell Range 
Blvd EB

 250.00  33.00  2  30.00  2  24.00  2

3 Converse Ave 
NB

 250.00  33.00  2  30.00  2  24.00  2

4 Dell Range 
Blvd WB

 250.00  48.00  3  30.00  2  24.00  2

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Converse Ave 
SB

 0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Dell Range 
Blvd EB

 0  1.000  0  1.000  36.00  5377 0  24.00  3584 0

3 Converse Ave 
NB

 0  1.000  0  1.000  20.00  5377 0  24.00  3584 0

4 Dell Range 
Blvd WB

 0  1.000  0  1.000  36.00  3584 0  24.00  3584 0
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Bypass Geometry

Bypass Approach Geometry (ft)

Leg Leg Names
Bypass

Type
Bypass
Flows

V nv Vb nvb Vt nvt

2 Dell Range 
Blvd EB

Free 130 24 2 12 1 36 3

Bypass Entry and Exit Geometry (ft)

Leg Leg Names
Entry Geometry

Eb neb Lb Lt Rb Phib
Leg Leg Names

Exit Lanes

nex Nmx

2 Dell Range Blvd EB 12 1 0 130 66.0003
6538

30 3 Converse Ave NB 2 2

Bypass Entry Capacity Modifiers and Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

Cross Walk
Factor

Calibration

Intercept
+ or -

Slope
Factor

2 Dell Range Blvd EB  0  1.000  0  1.000
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2040 AM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

1 Converse Ave 
SB

 0  160  460  45  0  5.0  1.00

2 Dell Range 
Blvd EB

 0  30  275  0  130  5.0  1.00

3 Converse Ave 
NB

 0  190  200  120  0  5.0  1.00

4 Dell Range 
Blvd WB

 0  360  590  130  0  5.0  1.00

2040 AM Peak Synthetic Flow Profile - Timeslice 5 mins

Leg Leg Names
Flow Ratios

Ratio 1 Ratio 2 Ratio 3

Flow Times

Time 1 Time 2 Time 3

1 Converse Ave 
SB

 0.750  1.125  0.750  0  30  60

2 Dell Range 
Blvd EB

 0.750  1.125  0.750  0  30  60

3 Converse Ave 
NB

 0.750  1.125  0.750  0  30  60

4 Dell Range 
Blvd WB

 0.750  1.125  0.750  0  30  60
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2040 AM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  665  1140  360  1551  0.4473

2 Dell Range Blvd EB Free  305  130  980  0  825  1641  1264  0.1920  0.1042

3 Converse Ave NB None  510  465  950  2890  0.1814

4 Dell Range Blvd WB None  1080  420  555  1986  0.5627

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  5.09  5.09  3.17 A A

2 Dell Range Blvd EB Free  2.84  0.00  1.99  0.77  0.00 A A A

3 Converse Ave NB None  3.36  3.36  1.46 A A

4 Dell Range Blvd WB None  5.51  5.51  5.36 A A
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2040 AM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  748  1281  405  1472  0.5148

2 Dell Range Blvd EB Free  343  146  1101  0  927  1573  1264  0.2191  0.1152

3 Converse Ave NB None  573  523  1068  2841  0.2032

4 Dell Range Blvd WB None  1214  472  624  1960  0.6292

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  5.72  5.72  3.17 A A

2 Dell Range Blvd EB Free  3.00  0.00  2.10  0.77  0.00 A A A

3 Converse Ave NB None  3.46  3.46  1.46 A A

4 Dell Range Blvd WB None  6.12  6.12  5.36 A A



Page 7 of 8

Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2040 AM Peak - Approach Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  44.77  29.28  34.33  72.71

 5 - 10  50.11  32.78  38.43  81.37

 10 - 15  54.83  35.87  42.05  89.05

 15 - 20  58.66  38.37  44.99  95.27

 20 - 25  61.37  40.14  47.06  99.66

 25 - 30  62.76  41.06  48.14  101.93

 30 - 35  62.76  41.06  48.14  101.93

 35 - 40  61.37  40.14  47.06  99.66

 40 - 45  58.66  38.37  44.99  95.27

 45 - 50  54.83  35.87  42.05  89.05

 50 - 55  50.11  32.78  38.43  81.37

 55 - 60  44.77  29.28  34.33  72.71

Peak 15 min  62.30  40.75  47.78  101.18

Peak 60 min  55.42  36.25  42.50  90.00

Exit Flow Profile

2040 AM Peak - Exit Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  24.22  55.51  63.92  37.35

 5 - 10  27.10  62.08  71.49  41.78

 10 - 15  29.65  67.94  78.23  45.72

 15 - 20  31.73  72.69  83.71  48.92

 20 - 25  33.20  76.06  87.59  51.19

 25 - 30  33.97  77.82  89.61  52.37

 30 - 35  33.98  77.86  89.65  52.38

 35 - 40  33.23  76.15  87.68  51.22

 40 - 45  31.78  72.85  83.89  48.99

 45 - 50  29.71  68.11  78.43  45.80

 50 - 55  27.15  62.26  71.69  41.86

 55 - 60  24.26  55.63  64.05  37.40

0-60  360  825  950  555

%Trucks  5.00  5.00  5.00  5.00
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2040 AM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  2560  130  2690

Capacity veh/hr  8068  1264  9332

Average Delay sec/veh  4.66  0.00  4.43

L.O.S. (Signal) A – F A A A

L.O.S. (Unsig) A – F A A A

Total Delay veh.hrs  3.31  0.00  3.31
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Dell Range-Converse Roundabout 2040 Synthetic Flow Profile (veh)

2040 Volumes 5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

Off Peak Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model Yes

Bypass Calibration No

Global Results Yes
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

?

1 Converse Ave 
SB

 0  0  24.00  2  30.00  2  164.00  66.00  30.00

2 Dell Range 
Blvd EB

 90  0  24.00  2  30.00  2  164.00  66.00  30.00

3 Converse Ave 
NB

 180  0  36.00  3  45.00  3  164.00  66.00  30.00

4 Dell Range 
Blvd WB

 270  0  24.00  2  30.00  2  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Converse Ave 
SB

 250.00  33.00  2  30.00  2  24.00  2

2 Dell Range 
Blvd EB

 250.00  33.00  2  30.00  2  24.00  2

3 Converse Ave 
NB

 250.00  33.00  2  30.00  2  24.00  2

4 Dell Range 
Blvd WB

 250.00  48.00  3  30.00  2  24.00  2

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Converse Ave 
SB

 0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Dell Range 
Blvd EB

 0  1.000  0  1.000  36.00  5377 0  24.00  3584 0

3 Converse Ave 
NB

 0  1.000  0  1.000  20.00  5377 0  24.00  3584 0

4 Dell Range 
Blvd WB

 0  1.000  0  1.000  36.00  3584 0  24.00  3584 0
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Bypass Geometry

Bypass Approach Geometry (ft)

Leg Leg Names
Bypass

Type
Bypass
Flows

V nv Vb nvb Vt nvt

2 Dell Range 
Blvd EB

Free 390 24 2 12 1 36 3

Bypass Entry and Exit Geometry (ft)

Leg Leg Names
Entry Geometry

Eb neb Lb Lt Rb Phib
Leg Leg Names

Exit Lanes

nex Nmx

2 Dell Range Blvd EB 12 1 0 130 66.0003
5904

30 3 Converse Ave NB 2 2

Bypass Entry Capacity Modifiers and Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

Cross Walk
Factor

Calibration

Intercept
+ or -

Slope
Factor

2 Dell Range Blvd EB  0  1.000  0  1.000
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2040 OFF Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

1 Converse Ave 
SB

 0  210  420  110  0  5.0  1.00

2 Dell Range 
Blvd EB

 0  85  850  0  390  5.0  1.00

3 Converse Ave 
NB

 0  350  300  190  0  5.0  1.00

4 Dell Range 
Blvd WB

 0  215  1050  190  0  5.0  1.00

2040 OFF Peak Synthetic Flow Profile - Timeslice 5 mins

Leg Leg Names
Flow Ratios

Ratio 1 Ratio 2 Ratio 3

Flow Times

Time 1 Time 2 Time 3

1 Converse Ave 
SB

 1.000  1.000  1.000  0  30  60

2 Dell Range 
Blvd EB

 1.000  1.000  1.000  0  30  60

3 Converse Ave 
NB

 1.000  1.000  1.000  0  30  60

4 Dell Range 
Blvd WB

 1.000  1.000  1.000  0  30  60
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2040 OFF Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  740  1615  575  1284  0.5920

2 Dell Range Blvd EB Free  935  390  845  0  1510  1717  1264  0.5529  0.3086

3 Converse Ave NB None  840  1145  1025  2317  0.3684

4 Dell Range Blvd WB None  1455  735  1250  1832  0.8179

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  8.19  8.19  4.26 A A

2 Dell Range Blvd EB Free  4.55  0.00  3.21  3.02  0.00 A A A

3 Converse Ave NB None  4.89  4.89  2.92 A A

4 Dell Range Blvd WB None  8.88  8.88  8.67 A A
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2040 OFF Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  740  1615  575  1284  0.5921

2 Dell Range Blvd EB Free  935  390  845  0  1510  1717  1264  0.5529  0.3086

3 Converse Ave NB None  840  1145  1025  2317  0.3684

4 Dell Range Blvd WB None  1455  735  1250  1832  0.8181

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  8.23  8.23  4.26 A A

2 Dell Range Blvd EB Free  4.56  0.00  3.22  3.02  0.00 A A A

3 Converse Ave NB None  4.90  4.90  2.92 A A

4 Dell Range Blvd WB None  8.95  8.95  8.68 A A



Page 7 of 8

Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2040 OFF Peak - Approach Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  61.67  110.42  70.00  121.25

 5 - 10  61.67  110.42  70.00  121.25

 10 - 15  61.67  110.42  70.00  121.25

 15 - 20  61.67  110.42  70.00  121.25

 20 - 25  61.67  110.42  70.00  121.25

 25 - 30  61.67  110.42  70.00  121.25

 30 - 35  61.67  110.42  70.00  121.25

 35 - 40  61.67  110.42  70.00  121.25

 40 - 45  61.67  110.42  70.00  121.25

 45 - 50  61.67  110.42  70.00  121.25

 50 - 55  61.67  110.42  70.00  121.25

 55 - 60  61.67  110.42  70.00  121.25

Peak 15 min  61.67  110.42  70.00  121.25

Peak 60 min  61.67  110.42  70.00  121.25

Exit Flow Profile

2040 OFF Peak - Exit Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  47.91  125.82  85.41  104.16

 5 - 10  47.91  125.82  85.41  104.16

 10 - 15  47.92  125.83  85.41  104.17

 15 - 20  47.92  125.83  85.42  104.17

 20 - 25  47.92  125.83  85.42  104.17

 25 - 30  47.92  125.83  85.42  104.17

 30 - 35  47.92  125.83  85.42  104.17

 35 - 40  47.92  125.83  85.42  104.17

 40 - 45  47.92  125.83  85.42  104.17

 45 - 50  47.92  125.83  85.42  104.17

 50 - 55  47.92  125.83  85.42  104.17

 55 - 60  47.92  125.83  85.42  104.17

0-60  575  1510  1025  1250

%Trucks  5.00  5.00  5.00  5.00
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2040 OFF Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  3970  390  4360

Capacity veh/hr  7150  1264  8414

Average Delay sec/veh  6.89  0.00  6.27

L.O.S. (Signal) A – F A A A

L.O.S. (Unsig) A – F A A A

Total Delay veh.hrs  7.59  0.00  7.59



Page 1 of 8

Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Dell Range-Converse Roundabout 2040 Synthetic Flow Profile (veh)

2040 Volumes 5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model Yes

Bypass Calibration No

Global Results Yes
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

?

1 Converse Ave 
SB

 0  0  24.00  2  30.00  2  164.00  66.00  30.00

2 Dell Range 
Blvd EB

 90  0  24.00  2  30.00  2  164.00  66.00  30.00

3 Converse Ave 
NB

 180  0  36.00  3  45.00  3  164.00  66.00  30.00

4 Dell Range 
Blvd WB

 270  0  24.00  2  30.00  2  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Converse Ave 
SB

 250.00  33.00  2  30.00  2  24.00  2

2 Dell Range 
Blvd EB

 250.00  33.00  2  30.00  2  24.00  2

3 Converse Ave 
NB

 250.00  33.00  2  30.00  2  24.00  2

4 Dell Range 
Blvd WB

 250.00  48.00  3  30.00  2  24.00  2

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Converse Ave 
SB

 0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Dell Range 
Blvd EB

 0  1.000  0  1.000  36.00  5377 0  24.00  3584 0

3 Converse Ave 
NB

 0  1.000  0  1.000  20.00  5377 0  24.00  3584 0

4 Dell Range 
Blvd WB

 0  1.000  0  1.000  36.00  3584 0  24.00  3584 0
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Bypass Geometry

Bypass Approach Geometry (ft)

Leg Leg Names
Bypass

Type
Bypass
Flows

V nv Vb nvb Vt nvt

2 Dell Range 
Blvd EB

Free 390 24 2 12 1 36 3

Bypass Entry and Exit Geometry (ft)

Leg Leg Names
Entry Geometry

Eb neb Lb Lt Rb Phib
Leg Leg Names

Exit Lanes

nex Nmx

2 Dell Range Blvd EB 12 1 0 130 66.0003
3792

30 3 Converse Ave NB 2 2

Bypass Entry Capacity Modifiers and Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

Cross Walk
Factor

Calibration

Intercept
+ or -

Slope
Factor

2 Dell Range Blvd EB  0  1.000  0  1.000



Page 4 of 8

Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2040 PM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

1 Converse Ave 
SB

 0  20  340  100  0  5.0  1.00

2 Dell Range 
Blvd EB

 0  75  980  0  390  5.0  1.00

3 Converse Ave 
NB

 0  360  420  250  0  5.0  1.00

4 Dell Range 
Blvd WB

 0  170  835  185  0  5.0  1.00

2040 PM Peak Synthetic Flow Profile - Timeslice 5 mins

Leg Leg Names
Flow Ratios

Ratio 1 Ratio 2 Ratio 3

Flow Times

Time 1 Time 2 Time 3

1 Converse Ave 
SB

 0.750  1.125  0.750  0  30  60

2 Dell Range 
Blvd EB

 0.750  1.125  0.750  0  30  60

3 Converse Ave 
NB

 0.750  1.125  0.750  0  30  60

4 Dell Range 
Blvd WB

 0.750  1.125  0.750  0  30  60
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2040 PM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  460  1365  680  1425  0.3378

2 Dell Range Blvd EB Free  1055  390  530  0  1295  1894  1264  0.5750  0.3127

3 Converse Ave NB None  1030  1075  900  2376  0.4534

4 Dell Range Blvd WB None  1190  855  1250  1773  0.7006

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  4.56  4.56  1.96 A A

2 Dell Range Blvd EB Free  4.30  0.00  3.14  4.23  0.00 A A A

3 Converse Ave NB None  6.25  6.25  5.81 A A

4 Dell Range Blvd WB None  6.89  6.89  8.07 A A
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2040 PM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  517  1533  764  1330  0.3930

2 Dell Range Blvd EB Free  1186  438  596  0  1455  1857  1264  0.6461  0.3457

3 Converse Ave NB None  1158  1208  1011  2264  0.5204

4 Dell Range Blvd WB None  1338  961  1405  1721  0.7946

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  5.06  5.06  1.96 A A

2 Dell Range Blvd EB Free  4.87  0.00  3.55  4.23  0.00 A A A

3 Converse Ave NB None  6.99  6.99  5.81 A A

4 Dell Range Blvd WB None  8.35  8.35  8.07 A A
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2040 PM Peak - Approach Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  30.97  97.28  69.34  80.11

 5 - 10  34.66  108.88  77.61  89.66

 10 - 15  37.93  119.14  84.92  98.12

 15 - 20  40.58  127.47  90.86  104.98

 20 - 25  42.45  133.35  95.05  109.81

 25 - 30  43.42  136.38  97.21  112.32

 30 - 35  43.42  136.38  97.21  112.32

 35 - 40  42.45  133.35  95.05  109.81

 40 - 45  40.58  127.47  90.86  104.98

 45 - 50  37.93  119.14  84.92  98.12

 50 - 55  34.66  108.88  77.61  89.66

 55 - 60  30.97  97.28  69.34  80.11

Peak 15 min  43.09  135.37  96.49  111.48

Peak 60 min  38.33  120.42  85.83  99.17

Exit Flow Profile

2040 PM Peak - Exit Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  45.74  87.11  60.57  84.10

 5 - 10  51.15  97.39  67.76  94.06

 10 - 15  55.97  106.56  74.14  102.93

 15 - 20  59.88  114.00  79.32  110.13

 20 - 25  62.66  119.28  82.99  115.24

 25 - 30  64.12  122.08  84.90  117.91

 30 - 35  64.17  122.19  84.94  117.97

 35 - 40  62.77  119.54  83.07  115.38

 40 - 45  60.08  114.47  79.46  110.39

 45 - 50  56.19  107.06  74.29  103.21

 50 - 55  51.35  97.83  67.89  94.33

 55 - 60  45.88  87.38  60.65  84.28

0-60  680  1295  900  1250

%Trucks  5.00  5.00  5.00  5.00
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Rodel-Win

Report dated 15-Dec-2016

Rodel Version 1.88

Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2040 PM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  3735  390  4125

Capacity veh/hr  7467  1264  8731

Average Delay sec/veh  5.70  0.00  5.16

L.O.S. (Signal) A – F A A A

L.O.S. (Unsig) A – F A A A

Total Delay veh.hrs  5.91  0.00  5.91



JSEYER
Text Box
LEVEL OF SERVICECALCULATION SHEETS2040 BUILD ALTERNATIVES -FULL CONTINUOUS FLOW



CFI_Full Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 30 31.2 30 28.9 30 15.0 EBL 30 75.1

EBT 275 11.7 275 14.7 0 0.0 EBT 275 26.4

EBR 130 0.1 130 0.1 0 0.0 EBR 130 0.2

WBL 360 16.9 360 54.5 360 8.0 WBL 360 79.4

WBT 590 13.5 590 5.0 0 0.0 WBT 590 18.5

WBR 130 0.1 130 0.1 0 0.0 WBR 130 0.2

NBL 190 28.3 190 20.5 190 5.0 NBL 190 53.8

NBT 200 14.1 200 15.0 0 0.0 NBT 200 29.1

NBR 120 0.1 120 0.1 0 0.0 NBR 120 0.2

SBL 160 18.4 160 23.3 160 14.7 SBL 160 56.4

SBT 460 14.1 460 8.0 0 0.0 SBT 460 22.1

SBR 45 0.0 45 0.0 0 0.0 SBR 45 0.0

Tot 31.3

7/23/2017

Int 3

Composite IntersectionAncillary Intersections

Int. 1 Int 2

2040 AM Peak Hour



CFI_Full Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 85 28.5 85 45.5 85 5.8 EBL 85 79.8

EBT 850 16.5 850 20.1 0 0.0 EBT 850 36.6

EBR 390 0.4 390 0.4 0 0.0 EBR 390 0.8

WBL 215 17.6 215 41.8 215 8.4 WBL 215 67.8

WBT 1050 19.2 1050 11.6 0 0.0 WBT 1050 30.8

WBR 190 0.2 190 0.2 0 0.0 WBR 190 0.4

NBL 350 15.6 350 19.6 350 11.6 NBL 350 46.8

NBT 300 15.0 300 5.8 0 0.0 NBT 300 20.8

NBR 190 0.2 190 0.2 0 0.0 NBR 190 0.4

SBL 210 18.7 210 23.0 210 20.1 SBL 210 61.8

SBT 420 13.1 420 8.4 0 0.0 SBT 420 21.5

SBR 110 0.1 110 0.1 0 0.0 SBR 110 0.2

Tot 29.8

7/23/2017

Int 3

Composite IntersectionAncillary Intersections

Int. 1 Int 2

2040 MD Peak Hour



CFI_Full Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 75 26.7 75 46.9 75 5.7 EBL 75 79.3

EBT 980 17.0 980 16.6 0 0.0 EBT 980 33.6

EBR 390 0.4 390 0.4 0 0.0 EBR 390 0.8

WBL 170 20.3 170 43.3 170 11.1 WBL 170 74.7

WBT 835 15.5 835 9.9 0 0.0 WBT 835 25.4

WBR 185 0.2 185 0.2 0 0.0 WBR 185 0.4

NBL 360 13.5 360 19.8 360 9.9 NBL 360 43.2

NBT 420 19.3 420 5.7 0 0.0 NBT 420 25.0

NBR 250 0.2 250 0.2 0 0.0 NBR 250 0.4

SBL 205 21.5 205 24.4 205 16.6 SBL 205 62.5

SBT 340 13.3 340 11.1 0 0.0 SBT 340 24.4

SBR 100 0.1 100 0.1 0 0.0 SBR 100 0.2

Tot 27.9

7/23/2017

Int 3

Composite IntersectionAncillary Intersections

Int. 1 Int 2

2040 PM Peak Hour



JSEYER
Text Box
LEVEL OF SERVICECALCULATION SHEETS2040 BUILD ALTERNATIVES -MODIFIED CONTINUOUS FLOW



CFI_Modified Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 30 11.5 0 0.0 0 0.0 EBL 30 11.5

EBT 580 13.0 275 1.7 0 0.0 EBT 580 14.7

EBR 130 0.5 130 0.1 0 0.0 EBR 130 0.6

WBL 360 25.4 360 0.4 360 14.2 WBL 360 40.0

WBT 590 24.0 0 0.0 0 0.0 WBT 590 24.0

WBR 130 1.5 0 0.0 0 0.0 WBR 130 1.5

NBL 190 14.7 190 28.0 190 0.0 NBL 190 42.7

NBT 400 19.2 0 0.0 0 0.0 NBT 400 19.2

NBR 120 1.0 120 0.1 0 0.0 NBR 120 1.1

SBL 160 14.3 0 0.0 160 1.7 SBL 160 16.0

SBT 460 17.3 460 14.2 0 0.0 SBT 460 31.5

SBR 45 0.2 0 0.0 0 0.0 SBR 45 0.2

Tot 22.1

7/23/2017

Ancillary Intersections Composite Intersection

Int. 1 Int 2 Int 3

2040 AM Peak Hour



CFI_Modified Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 85 14.4 0 0.0 0 0.0 EBL 85 14.4

EBT 1785 17.2 850 3.5 0 0.0 EBT 1785 20.7

EBR 390 0.8 390 0.4 0 0.0 EBR 390 1.2

WBL 215 21.7 215 0.2 215 19.8 WBL 215 41.7

WBT 1050 32.8 0 0.0 0 0.0 WBT 1050 32.8

WBR 190 3.8 0 0.0 0 0.0 WBR 190 3.8

NBL 350 15.6 350 24.9 350 0.0 NBL 350 40.5

NBT 600 31.9 0 0.0 0 0.0 NBT 600 31.9

NBR 190 0.9 190 0.2 0 0.0 NBR 190 1.1

SBL 210 49.1 0 0.0 210 3.5 SBL 210 52.6

SBT 420 22.4 420 19.8 0 0.0 SBT 420 42.2

SBR 110 2.9 0 0.0 0 0.0 SBR 110 2.9

Tot 26.0

7/23/2017

Ancillary Intersections Composite Intersection

Int. 1 Int 2 Int 3

2040 MD Peak Hour



CFI_Modified Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 75 18.0 0 0.0 0 0.0 EBL 75 18.0

EBT 2035 26.3 980 3.6 0 0.0 EBT 2035 29.9

EBR 390 0.8 390 0.4 0 0.0 EBR 390 1.2

WBL 170 27.2 170 2.2 170 27.3 WBL 170 56.7

WBT 835 29.0 0 0.0 0 0.0 WBT 835 29.0

WBR 185 4.3 0 0.0 0 0.0 WBR 185 4.3

NBL 360 19.0 360 12.7 360 0.0 NBL 360 31.7

NBT 840 46.6 0 0.0 0 0.0 NBT 840 46.6

NBR 250 0.9 250 0.2 0 0.0 NBR 250 1.1

SBL 205 59.6 0 0.0 205 3.6 SBL 205 63.2

SBT 340 21.2 340 27.3 0 0.0 SBT 340 48.5

SBR 100 3.9 0 0.0 0 0.0 SBR 100 3.9

Tot 30.8

7/23/2017

Ancillary Intersections Composite Intersection

Int. 1 Int 2 Int 3

2040 PM Peak Hour



JSEYER
Text Box
LEVEL OF SERVICECALCULATION SHEETS2040 BUILD ALTERNATIVES -THRU-TURN WITH SIGNALIZED INTERSECTIONS



Through-Turn Intersection Delay Calculations - Signal

vol delay vol delay

1 3430 8.9 3430 23.5

2 1305 11.5 1115 11.2

3 1820 16.9 1300 13.0

4 1690 8.5 1660 8.5

5 0 0.0 0 0.0

Tot 11.0 16.5

System Delay - All Ints

w/o EDTT with EDTT

2040 AM Peak Hour



Through-Turn Intersection Delay Calculations - Signal

vol delay vol delay

1 5220 11.3 5220 25.8

2 1880 21.8 1530 18.7

3 3390 21.3 2965 17.9

4 2810 11.7 2725 11.3

5 0 0.0 0 0.0

Tot 15.4 19.9

System Delay - All Ints

w/o EDTT with EDTT

2040 MD Peak Hour



Through-Turn Intersection Delay Calculations - Signal

vol delay vol delay

1 5120 21.0 5120 36.3

2 1935 16.1 1745 15.3

3 3255 15.1 2735 13.9

4 2730 6.1 2700 5.9

5 0 0.0 0 0.0

Tot 15.7 21.7

System Delay - All Ints

w/o EDTT with EDTT

2040 PM Peak Hour



JSEYER
Text Box
LEVEL OF SERVICECALCULATION SHEETS2040 BUILD ALTERNATIVES -THRU-TURN WITH ROUNDABOUTS



Through-Turn Intersection Delay Calculations - Roundabouts

vol delay vol delay

1 3430 8.9 3430 19.9

2 1305 3.5 1115 3.3

3 1820 5.5 1300 5.1

4 1690 3.0 1660 3.0

5 0 0.0 0 0.0

Tot 6.0 11.1

System Delay - All Ints

w/o EDTT with EDTT

2040 AM Peak Hour



Through-Turn Intersection Delay Calculations - Roundabouts

vol delay vol delay

1 5220 11.3 5220 20.9

2 1880 4.5 1530 4.5

3 3390 10.8 2965 10.3

4 2810 4.5 2725 4.5

5 0 0.0 0 0.0

Tot 8.8 12.8

System Delay - All Ints

w/o EDTT with EDTT

2040 MD Peak Hour



Through-Turn Intersection Delay Calculations - Roundabouts

vol delay vol delay

1 5120 21.0 5120 34.3

2 1935 5.5 1745 5.4

3 3255 8.6 2735 8.4

4 2730 5.2 2700 5.2

5 0 0.0 0 0.0

Tot 12.3 18.1

System Delay - All Ints

w/o EDTT with EDTT

2040 PM Peak Hour



Cheyenne MPO | Converse Avenue and Del Range Boulevard 
Drainage Evaluation 

 
 

Memo 
Date: Thursday, June 08, 2017 

Project: Cheyenne MPO – Converse and Del Range Intersection 

To: Cheyenne MPO 

From: HDR 

Subject: Drainage Design 

 

The drainage study location consists of the Converse Avenue corridor between Ogden Road 

and the Dry Creek Bridge north of Del Range Boulevard in northcentral Cheyenne, Wyoming. 

The intersection of Converse Avenue and Del Range Boulevard was evaluated for intersection 

options as part of the overall study. Since the No Build Alternative emerged as the preferred 

option, drainage improvements are not included for the intersection.  

The scope of the project includes reconstruction of the Converse Avenue roadway and utility 

improvements. The original storm sewer through this area was installed in 1992 (based on City 

GIS data). Converse Avenue was reconstructed more recently from Odgen Road to the north.  

There is an existing roadside drainage channel paralleling Converse Avenue on the west side of 

the roadway with several culvert crossings at intersecting streets. The existing roadway has a 

curb on the east side, but the west side is able to shed runoff directly into the channel. Design 

flows for the roadside drainage ditch were provided by the City with the intent to convert it to a 

subsurface system when this section of Converse Avenue is reconstructed and widened. These 

design flows are shown in Table 1.  

Table 1. Peak Runoff at selected concentration points along the Converse Avenue roadside 

ditch. 

Location 
Peak Discharge (cfs) 

5-Year 10-Year 25-Year 50-Year 100-Year 

Converse Avenue at Dry Creek 54 89 157 251 380 

Converse Avenue at Point Bluff 44 78 154 249 376 

Converse Avenue at Ogden Road 16 47 104 182 280 

 

At Point Bluff and continuing south, the roadside ditch is intercepted by an 8’x6’ concrete box 

culvert which discharges directly into Dry Creek. The majority of drainage infrastructure required 

with the project will be installed between Ogden Road and Point Bluff. The project study location 

is shown in Figure 1. 
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Drainage Evaluation 

 
 

 

 

Figure 1. Project Study Location. 
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The existing roadway section south of Odgen Road is shown in Figure 2 and includes the 

following: 

 3 lanes 

 Curb & gutter on the east side 

 Asphalt shoulder on the west side 

 Drainage ditch on the west side 

 

Figure 2. Existing roadway section for Converse Avenue (facing north). 

 

The proposed roadway section for Converse Avenue between Odgen Road and the Dry Creek 

Bridge is shown in Figure 3 and includes the following: 

 Curb & gutter on both sides 

 3 x 12 foot lanes with 10 foot outside bike lanes on both sides 

 Varying boulevards with sidewalk on both sides 

 Existing drainage ditch will be converted to a subsurface system 

 

Figure 3. Proposed roadway section for Converse Avenue (facing north). 
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The existing 8’x6’ box culvert on the south end of the corridor appears to have excess capacity 

for the design flows. However, when using the FEMA regulatory 100-year water surface 

elevation in Dry Creek as the tailwater condition, the existing box culvert is at full capacity. For 

the preliminary design of the subsurface drainage system, it was assumed that the 100-year 

event is coincident with the regulatory 100-year event in Dry Creek. This downstream tailwater 

elevation was assumed to be 6032.5 based on the 2007 FEMA Flood Insurance Study. 

Excerpts from the Flood Insurance Study are included in Appendix A. 

Using the design flows provided by the City for the 100-year event, the following pipe sizes are 

recommended for replacing the existing drainage channel: 

 8’x5’ Concrete Box Culvert: connect to the existing 8’x6’ Box Culvert and extend north to 

the Point Bluff intersection 

 Dual 48” Reinforced Concrete Pipe: from the Point Bluff intersection and extending north 

to the Ogden Road intersection; the dual 48” trunk line should be connected to the 6 

inlets on the north side of the intersection and the existing dual 36” RCP Arch pipes that 

continue north. 

Figure 4 shows the design profile of the layout that was analyzed with Autodesk Storm and 

Sanitary. The Hydraulic Grade Line (HGL) is generally contained below the ground surface with 

some potential for surcharging at the Dry Creek outfall and at the north end where the flow 

needs to transition from the channel to the pipe conveyance. Detailed plan and profile layouts 

for the storm sewer are included in Appendix B. 

 

Figure 4. Design profile for storm sewer trunline (replacing existing drainage ditch). 

 

Appendix A – FEMA Flood Insurance Study Excerpts 

Appendix B – Drainage Plan and Profile Layouts 
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Figure A1. 2007 FEMA Flood Insurance Study for Laramie County. 
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Figure A2. FEMA Flood Insurance Rate Map from the 2007 Flood Insurance Study. 

 

Figure A3. FEMA Base Flood Elevations from the 2007 Flood Insurance Study. 
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Memo 

Date: June 2017 

Project: Dell Range-Converse Intersection and 35% Design Plan 

To: Cheyenne MPO 

From: HDR 

Subject: Preliminary Environmental Considerations Memo – 35% Design 

 

1 Introduction 

This technical memorandum provides brief methods and results of an environmental screening 

to identify any major obstacles that would need to be addressed in environmental 

documentation required for the project. This technical memorandum also provides a place of 

initiation for the National Environmental Policy Act (NEPA) process and documentation. The 

purpose of this environmental screening is to provide a review of existing databases, a 

synthesis of input from regulatory agencies, desktop evaluations, recommendations for detailed 

studies, and potential mitigation needs. 

2 Project Background  

The City of Cheyenne (the City) and the Cheyenne Metropolitan Planning Organization (MPO) 

are initiating a study to review alternatives to improve safety at the intersection of Converse 

Avenue and Dell Range Boulevard. This intersection is experiencing high crash rates and 

degrading capacity, particularly as development has grown along Dell Range Boulevard and 

areas to the north. The goal of this project is to increase safety for motorists and pedestrians, 

while improving mobility through the intersection.  

The alternatives that were analyzed for this intersection are described in the Dell Range-

Converse Intersection Alternatives Analysis Tech Memo (HDR 2017). The seven alternative 

designs for the Dell Range-Converse intersection considered are: 

1. No-Build 

2. Dual Left-Turn Lanes 

3. Modern Roundabout 

4. Continuous Flow Intersection – Full 

5. Continuous Flow Intersection – Modified 

6. ThruTurn Intersection – Signals 

7. ThruTurn Intersection – Roundabouts 

The general footprint for each of these alternatives was used to identify any major issues 

associated with each alternative and summarized for each resource.  

 



 

 
 

hdrinc.com 7350 Stockman Street, Suite A, Cheyenne, WY  82009-6007 
(307) 757-9000  

2 

 

3 Environmental Resources 

Environmental resources present were analyzed for the project. This screening does not 

evaluate the following resources because no adverse, long-term impacts as a result of the 

project are anticipated: air quality, energy, environmental justice, public facilities, visual impacts, 

and water quality. The study area is shown in Figure 1.  

 

Figure 1. Study Area 

3.1 Land Use 

3.1.1 Existing Conditions 

The land use in the Study Area is primarily urban, with businesses and recreational sports 

fields. Relevant land use plans for the area include the Parks and Recreation Master Plan, the 

2016 Dell Range Corridor Study, and the 2012 Cheyenne Area On-Street Bicycle Plan and 

Greenway Plan Update.  

3.1.2 Impacts of Alternatives 

Alternatives 1-7 would be consistent with land use plans for the area.  

3.2 Section 4(f) and 6(f) 

3.2.1 Existing Conditions 

Section 4(f) requires that the USDOT determine whether a proposed project would adversely 

affect a Section 4(f) resource. If a program or project would affect a Section 4(f) resource, all 

feasible and prudent ways of avoiding this impact must be evaluated. However, if FHWA 
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determines that the use of the 4(f) property, including any measure(s) to minimize harm (such 

as any avoidance, minimization, mitigation, or enhancement measures) would have a de 

minimis impact, evaluation of feasible and prudent avoidance alternatives would not be 

required.   

Section 6(f) of the Land and Water Conservation Fund (LWCF) Act of 1965 was established to 

protect Federal investments and maintain high-quality recreation resources (NPS 2008).  The 

National Park Service administers Section 6(f), which protects parks and recreation areas that 

were acquired, developed, or rehabilitated, even in part, with the use of any Federal land and 

water grant funds. All Federal agencies must comply with Section 6(f) (16 USC 4601-4 to -11 et 

seq., as amended). 

Section 6(f) states that no lands that have been paid for in part or in entirety by Federal land and 

water grants can be converted to non-park or non-recreation uses without the approval of the 

National Park Service or Wyoming State Parks Office. This approval would be granted only if 

the action is in compliance with the state recreation plan and an area of equal fair market value 

and usefulness is substituted for the land being removed from park and/or recreation use (16 

USC 4601 4 to 11 et seq., as amended). 

Section 4(f) and 6(f) properties in the Study Area include: 

 Cheyenne Junior League Baseball Complex 

 Dutcher Baseball Complex 

 Greenway and Shared Use Paths 

3.2.2 Impacts of Alternatives 

Alternative 1 would not impact Section 4(f) or 6(f) properties. Alternatives 2-7 would impact 

Section 4(f) properties and would require additional coordination. It is anticipated that a de 

minimis determination would be needed, meaning that all measures were considered to avoid, 

minimize, mitigate, and enhance the Section 4(f) properties and the project would not adversely 

affect the activities, features, or attributes qualifying the property for protection under Section 

4(f). The official with jurisdiction, the City of Cheyenne Parks and Recreation Department, would 

need to concur to be a de minimis finding.  

Additional coordination would need to occur with the Wyoming State Parks Office for impacts to 

Section 6(f) properties.  

3.3 Farmland 

3.3.1 Existing Conditions 

No prime or unique farmland soils were identified in or near the study area using the soil survey 

data for Campbell County. NRCS confirmed that there are no prime or unique soils within the 

area and no further action was needed regarding the Farmland Protection Policy Act (NRCS 

2016).  

3.3.2 Impacts of Alternatives 

No impacts to prime or unique farmland.  

3.4 Floodplains 
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3.4.1 Existing Conditions 

Designated floodplain is present within the western and northern portions of the Study Area.  

3.4.2 Impacts of Alternatives 

A scoping response from FEMA Region 8 Center of the Denver Federal Center was received 

noting that the project is located in the special Flood Hazard Area and that portions also include 

floodway (FEMA 2016). Additional coordination would occur with the local floodplain 

administrator to determine the extent of impacts after further design.  

3.5 Wetlands and Other Waters of the U.S. 

3.5.1 Existing Conditions 

The Study Area includes Dry Creek and adjacent wetlands as well as potential wetlands in the 

Dry Creek flood control channel.  

3.5.2 Impacts of Alternatives 

The project may have the potential to affect jurisdictional aquatic resources (waters of the U.S.) 

which would require a permit under Section 404 of the Clean Water Act. This project would 

typically fall under a Nationwide Permit for linear transportation projects (NWP 14) if losses of 

waters of the U.S. are less than 0.5 acre. The U.S. Army Corps of Engineers recommended an 

aquatic resources inventory to assist in additional discussion on the aquatic resources present 

in the Study Area (USACE 2016).  

3.6 Cultural Resources 

3.6.1 Existing Conditions 

Section 106 of the National Historic Preservation Act directs federal agencies to take into 

account the effects of their undertakings on historic properties. In addition, consideration of 

historic and cultural resources is required pursuant to NEPA. Through coordination with the 

Wyoming State Historic Preservation Office, they determined that the area of disturbance has a 

low probability of containing historic properties and not further identification efforts are 

warranted (SHPO 2016).  

3.6.2 Impacts of Alternatives 

No impacts are anticipated. In the case of inadvertent finds during construction, work in the area 

will be halted immediately, the federal agency and SHPO staff be contacted, and the materials 

be evaluated by an archaeologist or historian meeting the Secretary of the Interior’s 

Professional qualification Standards (48 FR 22716, Sept. 1983). 

3.7 Wildlife 

3.7.1 Existing Conditions 

The Study Area is urban with commercial businesses in the vicinity of the project. The WY 

Game and Fish commented that they have no terrestrial wildlife or aquatic concerns pertaining 

to this project (WYGFD 2016).  

3.7.2 Impacts of Alternatives 
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No impacts are anticipated.  

3.8 Threatened and Endangered Species 

3.8.1 Existing Conditions 

Federal threatened and endangered species are regulated by Section 7(c) of the Endangered 

Species Act of 1973 (16 USC 1531 et seq.).  USFWS maintains a list of species determined to 

be threatened or endangered. According to the Information for Planning and Consultation 

(IPaC) website, the following species are listed as threatened or endangered and would 

potentially be present in the Study Area (IPaC 2017): 

 Least Tern 

 Piping Plover 

 Whooping Crane 

 Pallid Sturgeon 

 Colorado Butterfly Plant 

 Western Prairie Fringed Orchid 

 Preble’s Meadow Jumping Mouse 

The Study Area is primarily existing roadways and manicured park areas. Dry Creek and 

potential wetlands are present in the Study Area.  

3.8.2 Impacts of Alternatives 

No Effects to threatened or endangered species are anticipated. The US Fish and Wildlife 

Service stated that based on the project description and location, this project is in compliance 

with the Endangered Species Act of 1973. Additional coordination should occur with this office if 

any new information indicates there may be effects to protected species and their habitats 

(USFWS 2016).  

3.9 Noise 

3.9.1 Existing Conditions 

This project is anticipated to be a Type I project, depending on final determination of funding 

and based on the WYDOT Noise Analysis and Abatement Policy guidance (WYDOT 2011). For 

this project area, the majority of the activity categories directly adjacent to the proposed 

construction are primarily F and G. There are also few receptors that are E3 (restaurants). 

Residences occur beyond these businesses to the east and may also be considered.  

The Activity Leq(h) for Category E3 is 72 and Activities F and G have no Leq(h). The Activity 

Leq(h) for B3 is 67. 

3.9.2 Impacts of Alternatives 

A noise impact analysis has not been completed. This would need to be completed during 

preliminary design for the project. It is anticipated that construction period noise impacts would 

be temporary and of limited duration and therefore have minimal to no impacts to the area.  
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4 Agency Scoping 

Preliminary agency scoping letters were sent to agencies on October 12, 2016 to the following 

agencies: 

 US Army Corps of Engineers 

 US Fish and Wildlife Service 

 Federal Emergency Management Agency 

 Natural Resources Conservation Service 

 WY Game and Fish Department 

 WY State Historic Preservation Office 

 WY Department of Environmental Quality 

 Laramie County Public Works 

 Laramie County Board of County Commissioners 

 Laramie County Conservation District 

 City of Cheyenne Engineer’s Office 

 WY Office of Homeland Security 

Responses received are summarized below and noted in their respective resource sections in 

Section 3. Original responses are included in Attachment A.  
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Table 1. Agency responses received 

Agency Response 

FEMA Part of the project is located in the Special Flood Hazard Area, and 
portions also include floodway. Any alteration in the floodway, either 
size or depth of the Base Flood Elevation requires the application of 
44CFR65.12.  This would require a Conditional Letter of Map Revision 
if there is any increase in the base flood elevation. It is the responsibility 
of the City of Cheyenne to monitor development in their Special Flood 
Hazard Areas including floodways.  Please contact the City Engineers 
office for further clarification. 
 

NRCS There are no soils which are Important Farmland located in the Study 
Area. We do not believe the work will adversely impact Prime Farmland 
and no further action with regard to FPPA is required.  
 

US Army Corps 
of Engineers 

The project may have the potential to affect jurisdictional aquatic 
resources (waters of the U.S.) which would require a permit under 
Section 404 of the Clean Water Act. This project would typically fall 
under a Nationwide Permit for linear transportation projects (NWP 14) if 
losses of waters of the U.S. are less than 0.5 acre. We recommend an 
aquatic resources inventory be completed.  
 

USFWS Based on the project description and location, this project is in 
compliance with the Endangered Species Act of 1973. Additional 
coordination should occur with this office if any new information 
indicates there may be effects to protected species and their habitats.  
 

WGFD We have no terrestrial wildlife or aquatic concerns pertaining to this 
project.  
 

WY SHPO The area of disturbance has a low probability of containing historic 
properties and not further identification efforts are warranted. In the 
case of inadvertent finds during construction, work in the area will be 
halted immediately, the federal agency and SHPO staff be contacted, 
and the materials be evaluated by an archaeologist or historian meeting 
the Secretary of the Interior’s Professional qualification Standards.  
 

LCCD LCCD has no issues or permitting requirements for the project. We do 
have soils information for that area if you need it for your project. 
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5 Summary of Impacts 

Table 2. Summary of Impacts 

Resource Summary of Impacts from the Alternatives 

Land Use Consistent with Land Use Plans 

Section 4(f) and 6(f)  Alternatives 2-7 would impact Section 4(f) properties 
and would require additional coordination. It is 
anticipated that a de minimis determination would be 
needed, meaning that all measures were considered to 
avoid, minimize, mitigate, and enhance the Section 4(f) 
properties and the project would not adversely affect the 
activities, features, or attributes qualifying the property 
for protection under Section 4(f). The official with 
jurisdiction, the City of Cheyenne Parks and Recreation 
Department, would need to concur to be a de minimis 
finding.  

 

Additional coordination would need to occur with the 
Wyoming State Parks Office for impacts to Section 6(f) 
properties. 

Farmland No impacts are anticipated. 

Floodplains Designated floodplain is present and additional 
coordination with the local Floodplain Administrator 
would be needed. 

Wetlands and Other Waters of 
the U.S. 

Potential jurisdictional aquatic resources are present in 
the Study Area. An aquatic resources inventory would 
need to be completed to permit any impacts to 
jurisdictional aquatic resources.  

Cultural Resources The area has been disturbed it is unlikely that cultural 
resources are located in the area. No further 
identification effort is needed unless the project footprint 
changes. 

Wildlife No impacts are anticipated. 

Threatened and Endangered 
Species 

Multiple threatened or endangered species are 
potentially in the Study Area according to IPaC 
guidance. However, USFWS stated that the project is in 
compliance with the Endangered Species Act of 1973. 
Additional coordination should occur with this office if 
any new information indicates there may be effects to 
protected species and their habitats 

Noise Project is expected to be a Type I project according to 
WYDOT guidance and therefore would require a noise 
analysis before impacts can be determined. 
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6 Conclusions 

The following work would need to be completed to further assess impacts of the projects on 

environmental resources in preliminary design for the project: 

 Aquatic Resources Inventory – This field survey would need to be completed to permit 

impacts to jurisdictional waters of the U.S. with the U.S. Army Corps of Engineers.  

 Noise Study – A noise study would need to be completed to analyze impacts of the 

alternatives on the residences and businesses in the area.  

 Section 4(f) and 6(f) Resources Impact Analysis – Coordination would be needed with 

the City of Cheyenne Parks and Recreation if the preferred alternative would impact 

parks or recreation areas. Early coordination would be ideal to incorporate minimization 

efforts or if mitigation is required.  

 Floodplain Coordination – Additional coordination with the local floodplain administrator 

would be needed to coordinate impacts to the floodplain or floodway.  
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Brisbois, Jessica

From: Gebhart, Brandon
Sent: Wednesday, November 23, 2016 12:26 PM
To: Stark, Timothy; Brisbois, Jessica
Subject: FW: Cheyenne Streets-Converse Avenue and Dell Range Blvd

FYI 
 
Brandon Gebhart, PE 
D 307.757.9002  M 307.365.5780 

hdrinc.com/follow-us 
 

From: Herrera, Diana B [mailto:Diana.Herrera@fema.dhs.gov]  
Sent: Wednesday, November 23, 2016 12:24 PM 
To: Gebhart, Brandon 
Subject: Cheyenne Streets-Converse Avenue and Dell Range Blvd 
 
Brandon: 
 
My apologies for the late respond.  Your correspondence came in while I was on deployment.  But, I did want to respond 
to this project.  It appears that part of your project is located not only in the Special Flood Hazard Area, but portions also 
include floodway.  Any alteration in the floodway, either size or depth of the Base Flood Elevation requires the 
application of 44CFR65.12.  This would require a Conditional Letter of Map Revision if there is any increase in the base 
flood elevation. 
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It is the responsibility of the City of Cheyenne to monitor development in their Special Flood Hazard Areas including 
floodways.  Please contact the City Engineers office for further clarification. 
 
Should you have any questions, please feel free to contact me. 
 
 

Diana B. Herrera, CFM 
Sr. Regional Insurance Specialist 
FEMA Region 8 
Denver Federal Center 
PO Box 25267 
Denver, CO  80225‐0267 
303‐235‐4988 Office 
720‐480‐8338 Cell 
Diana.herrera@fema.dhs.gov 
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Brisbois, Jessica

From: Gebhart, Brandon
Sent: Tuesday, October 18, 2016 9:31 AM
To: Stark, Timothy; Brisbois, Jessica
Subject: FW: Intersection Study

FYI 
 
Brandon Gebhart, PE 
D 307.757.9002  M 307.365.5780 

hdrinc.com/follow-us 
 

From: Jim Cochran [mailto:jcochran@lccdnet.org]  
Sent: Tuesday, October 18, 2016 9:29 AM 
To: Gebhart, Brandon 
Subject: Intersection Study 
 
Brandon, Laramie County Conservation District has no issues or permitting requirements for a project at the intersection 
of Conserse Avenue and Dell Range. We do have soils information for that area if you need it for your project. 
 
Thanks 
 
Jim Cochran 
District Manager 
Laramie County Conservation District 
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Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  
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Public Open Houses 

• Public Open House #1 – September 13, 2016 

o Advertisement 

o Open House Meeting Report 

o Sign-in Sheets 

o Survey Monkey Results 

o Comment Forms 

o Comment Summary 

o Displays 

• Public Open House #2 – March 1, 2017 

o Advertisement 

o Sign-in Sheets 

o Open House #2 Presentation 

o Survey Monkey Results 

o Comment Forms 

o Displays 

 

 

  



Converse Ave. and Dell 
Range Blvd. is one of 
the busiest and crash 
prone intersections 
in Wyoming. This is 
why the Cheyenne 
MPO, with the 
direction of the City, 
has made studying 
and redesigning 
areas of Converse 
Ave. between Dell 
Range Blvd. and 
Ogden Road a priority. 
Congestion, as well as 
bicycle and pedestrian 
conditions, are also 
part of the project. 
The effort will result 
in preliminary designs 
that improve safety, 
operations, and storm 
water control on the 
roadway.

CONVERSE / DELL RANGE INTERSECTION 
TRAFFIC SAFETY PLAN & CONVERSE 
AVENUE 35% DESIGN PLAN

PUBLIC MEETING NOTICE

PROJECT DETAILS

PROJECT CONSULTANTS

TUESDAY, SEPT. 13

5 P.M. DOORS OPEN
PUBLIC MEETING 
5:30 TO 7 P.M.

ANDERSON 
ELEMENTARY 
SCHOOL
2204 PLAINVIEW 
ROAD, CHEYENNE, 
WY 82009

CALL NANCY  
AT 307-638-4385

LEARN MORE ONLINE
CAN’T MAKE IT? 
DETAILS ONLINE AT 
PLANCHEYENNE.ORG
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Converse & Dell Range Public Meeting #1 – Meeting Report 
 
OPEN HOUSE MEETING INFORMATION 
 
Public Open House    
Tuesday Sept. 13, 2016; 5:00 p.m. – 7:00 p.m. 
Anderson Elementary School 
2204 Plain View Road, Cheyenne, WY 82009 
 

 
PROJECT BACKGROUND 
The Cheyenne MPO is currently in the preliminary 
stages of the Converse/Dell Range project, which 
includes an evaluation of alternatives using grading 
criteria to develop a preferred alternative using 
engineering, traffic planning, and public input.  
 

 
MEETING SUMMARY 

42 members of the community attended the 
introduction meeting for the Converse Avenue and 
Dell Range Blvd. project. The meeting attendees 
were presented with 9 displays pertaining to the 
project, a station that presented examples of possible 
design solutions, and an interactive activity which 
allowed for the attendees to provide their most 
important criteria relating to the project.  
 
Additionally, all members of the community had the opportunity to provide feedback by utilizing 
an interactive web tool available on the Cheyenne Metropolitan Planning Organization’s 
website, which allowed for users to identify any specific problem areas within the project 
boundaries and list the issues associated. It also allowed visitors to just make comments. 
 
The Open House Feedback tools consisted of: 

• Comment forms and email addresses were provided for attendees to give unstructured 
feedback to the project team 

• A display board in which attendees were invited to place a sticker beside their 4 most 
important criteria for the project 

• The project webpage hosted an interactive web tool in which all respondents could 
pinpoint specific problems within the project area 

 
 
 

Figure 1: Meeting Attendees identify their most 
important criteria for the Converse/Dell Range 
intersection 

 



 

 

 

 2 

 

PURPOSE 
Introduce the project components and need for improvements to the public, present preliminary 
examples for possible design solutions, as well as receive the community members’ input and 
priorities regarding the project. 
 
Members of the project team presented information about the project and answered questions, 
in the first of two public meetings. Suggestions and concerns about the project voiced by the 
meeting participants were collected through the use of comment forms and an interactive web 
tool, for incorporation into project development. 
 

FORMAT 
The open house included exhibits including 9 boards covering the following topics: 

1. Welcome & Introduction to the Project 
2. History & Project Context 
3. Safety Issues at the Intersection 
4. Capacity Issues at the Intersection 
5. About the Project: Mobility & Access, Drainage, Overall Goal 
6. Project Area Map 
7. Project Criteria - Public Input 
8. Design Solution Examples (Dual Left-Turn Lanes, Modern Round About, Continuous 

Flow Intersections, etc.) 
9. Timeline & Community Involvement (Project Scope, Intended Outcomes, & Public 

Resources) 
 
At the public meeting, attendees were also invited to view an animated presentation that 
included videos of possible design solutions for the intersection, speak with project team 
members, read & receive a Project Fact Sheet, provide their 4 most important outcomes of the 
project at the intersection, and fill out additional comment forms. 
 

CRITICAL FEEDBACK 
The display exercise allowed the meeting attendees to vote for their 4 most important criteria. 
Combined, the 37 attendees reported the following 5 as the most important considerations:  
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ADDITIONAL COMMENTS 

Thirteen additional comment forms were filled out and given back to project team members. The 
project also received feedback via the online comment web tool as well as comments on 
Facebook. Some common themes expressed in all three forms include: 

• Necessity of project 
o Consensus on the need for the project, most respondents agreed that changes 

are necessary at the Converse Ave./Dell Range Blvd. intersection 

• Safety concerns  
o For pedestrians and bicyclists, respondents included various suggestions for 

possible ways to increase safety 
o Many respondents expressed the issues with left-hand turns at the Converse/Dell 

Range intersection, in addition to other left-hand turns near the project 
boundaries 

o Red light traffic violations, along with issues of too fast of green rotations, 
reported as common and dangerous at the intersection, some respondents 
suggested installing a camera to help reduce drivers running the lights 

• Lack of efficiency 
o Left-hand turns at Converse & Dell Range, and along Dell Range into the various 

businesses reported to be long and inefficient 

• Business Impacts 
o Request for project team and planners to be mindful of the business owners and 

residents in order to alleviate the effects of construction around the project area  

• Concerns 
o Possibility of a roundabout – respondents had concern over the effectiveness 

and funding for this option 
o Noise and pollution resulting from the intersection –request for the possibility of 

mitigating these effects  
 
 

MEETING PROMOTION 
Notice of this meeting was conducted in the following ways: 

29 29
27

18 17

EASE OF USE CONGESTION MULTIMODAL 
SAFETY

COST EMERGENCY 
VEHICLE ACCESS

Meeting Attendees' Top 5 Rankings of Criteria
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• An email invitation was sent to numerous residents, stakeholders, and citizens of 
Cheyenne 

• Notice of the meeting was placed on the Cheyenne Metropolitan Planning Organization’s 
home webpage: 
http://www.plancheyenne.org/ 

• The Cheyenne MPO created an event on Facebook: 
https://www.facebook.com/events/1370033159691262/ 
This was shared by their Facebook page: 
https://www.facebook.com/Cheyenne-Metropolitan-Planning-Organization-MPO-
1749329741981557/ 

• Advertisements for the meeting were published in: 
o Traders Shoppers Guide (September 9, 2016) 
o Wyoming Tribune Eagle (September 7 & 11, 2016) 

• News sources (including the following) also shared the notice for the meeting 
o KGWN Cheyenne - http://www.kgwn.tv/content/news/Changes-Could-Be-

Coming-To-The-Converse-And-Dell-Range-Intersection-392631001.html 
o Wyoming Tribune Eagle - http://www.wyomingnews.com/news/local-

briefs/article_630cdaae-7586-11e6-9b3b-cfb07e87a543.html 
o KFBC Radio - http://www.kfbcradio.com/changes-coming-for-converse-and-dell-

range-intersection/ 
 
The meeting sign-in sheets provided data regarding which sources were most effective when 
alerting the public to the meeting. The attendees reported the following sources as most 
informing: 
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News Article Email Invitations Facebook Sign on
Converse

Word of Mouth Other

Sources by Which Attendees Heard About the 
Meeting













Evaluation Criteria Ranking 
Steering Committee Survey- August 12, 2016 
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Total Number of Respondents: 14 (1 respondent chose to rank only 1 Criteria- Vehicle 
Safety as #1) 

 
 
 
 
 
 

12

8

8

7

6

5

5

3

3

3

2
1 1 1

Vote Totals For Each Criteria

Vehicle Safety

Queuing/Congestion

Ease of Use

Pedestrian Safety

Bicycle Safety

Cost

Complexity of Intersection

Sight Distance & Visibility

Increased Level of Service

Large vehicles'/trucks' ability to
maneuver intersection

Emergency Vehicles' ability to
maneuver intersection

Traffic violation enforcement

Business access near the
intersection

Drainage issues

Numberic Values are out of the 14 Total Respondents



Evaluation Criteria Ranking 
Steering Committee Survey- August 12, 2016 
 

2 
 

 

38%

31%

7%

8%

8%

8%

Ranked as #1

Vehicale Safety

Queuing/Congestion

Pedestrian Safety

Complexity of Intersection

Emergency vehicles' ability to
maneuver intersection

Sight Distance & Visibility

31%

23%

23%

8%

15%

Ranked as #2

Vehicle Safety

PED Safety

Queuing/Congestion

Large Vehicles'/Trucks' ability
to maneuver intersection

Ease of Use



Evaluation Criteria Ranking 
Steering Committee Survey- August 12, 2016 
 

3 
 

 

 

 

23%

23%

15%

8%

8%

15%

8%

Ranked as #3

Pedestrian Safety

Easy of Use

Bicycle Safety

Cost

Emergency vehicles' ability
to maneuver intersection

Increased level of service

25%

16%

17%

17%

8%

17%

Ranked as #4

Ease of Use

Sight Distance & Visibility

Cost

Large vehicles'/Trucks' ability
to maneuver intersection

Bicycle Safety

Complexity of intersection
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23%

15%

7%
15%

8%

8%

8%

8%

8%

Ranked as #5

Bicycle Safety

Cost

Queuing/Congestion

Vehicle Safety

Business Access

Drainage Issues

Traffic Violation Enforcement

Increased Level of service

Complexity of Intersection
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When asked “Are there any other criteria not listed that should be considered when 

evaluating the alternatives?” 

 Only one respondent chose to answer, their response was: “No Response” 

































Comment Summary 

During the public open house, participants were invited to provide written comments.  Comments were 

also received through Facebook and an on-line mapping tool.  Thirteen comment cards were received 

from the open house participants.  Many of the comment cards contained multiple comments.  Five 

comments were generated with the online tool and multiple comments were made via Facebook.  In all, 

92 comments were collected and reviewed.   

The comments were then categorized into 17 categories to evaluate what the public perception was as 

far as issues or possible resolutions to issues perceived with the existing intersection.  Nine comments 

were not applicable to issues at this intersection and were excluded.  The table below shows how each of 

the comments was categorized and the percentage of comments associated with each category.   

Category 

Number of 

Comments 

Percent of 

Comments 

No Issue 8 10% 

Against Roundabout 17 20% 

Signal Timing/issues 9 11% 

Reduce congestion via alt. routes 5 6% 

Lane configuration 6 7% 

Red Light Camera/Violation Enforcement 11 13% 

Driver Behavior/education 7 8% 

Pro - Roundabout 3 4% 

Reduce Speed 4 5% 

Bike/Ped Connectivity 3 4% 

Emergency Vehicles 1 1% 

Noise Pollution 1 1% 

Funding/cost 2 2% 

Construction Time 1 1% 

Drainage 1 1% 

Alternate Intersection design 4 5% 

 

From the comments, it appears that a majority of the respondents welcome or encourage some version of 

improvement to the intersection.  Many of the adverse comments made about the possibility of a 

roundabout were very direct.  However, no negative or adverse comments were made about alternate 

intersection designs.  Four comments were made that liked the idea of alternate intersection designs, 

including three comments that like the continuous flow alternative presented at the public open house. 

Many of the respondents indicated that the intersection could be improved by lane configuration 

alterations, signal alteration, enforcement and speed reduction.   

 

  



Compiled Comments 

 

Facebook Comments 

September  2 

Michael Pannell That junction is no major issue whatsoever 

Sept. 3  

Judi Gore Just please don't put in a traffic circle there 

 

Gina Hammock I think this intersection is far too large for a round-about. People 

are already afraid of and confused about the one at Pershing and Converse. (I think that 

one works great most of the time when people pay attention to the get in the right lanes 

etc.) but I see one at Dell Range and Converse being a nightmare. The problem is more 

with impatient drivers that think a red light means "three more cars may go through the 

light" 

 

Steve Elkins They need turning arrows properly timed at that intersection for the east/ 

westbound traffic to avoid time consuming delays and accidents 

 

Sept. 4 

Lori Sponhour Lewis I think people are just spoiled with the amount of traffic in Cheyenne. 

Sometimes you just have to wait. 

 

George Smith Quit putting bussiness on Del Strange and the traffic will reduce – DUH 

 

Leslie Vallee Whatever you do just do not put another stupid roundabout there ‘cause you'll only 

make that intersection worse being that people in this town don't know how to properly drive in 

them 

 

Don Pedersen Use alt routes, avoid converse, Pershing and converse Del Range. Use Story 

more and put up a light at story and ridge 

 



Dustin Nelson Ha like you'll listen. You apparently think the one behind the mall needs a circle 

jerk. Please just fire your selves and go away. Let someone with a brain in there 

 

Fernandez Eddie Fix that stupid traffic light situation that was put on College and Campstool. 

This has got to be the only city in the US with a double right turn at a 3 lane T. It should be a 

double left turn. And why there's a traffic light on the Eastbound offramp from I-80 onto College 

and not one on the Westbound offramp makes me always question the intelligence of who 

decides these things for our city. Morons. 

 Troy Rice That would be a State Hwy, those decissions come from WYDOT. 

 

Naomi Ruth Hilgren There is absolutely nothing wrong with that intersection! Just make sure 

lights are timed probably 

 

Liberty Robbins Please don't make another ring of death, I mean roundabout. 

Cheryl Korbach Please!!! No more roundabouts. 

 

"Ring of Death" � � � 

 

Therese Ruiz The only thing I don't get about the intersection is when going north, the two lanes 

turn into four. Stay in the left lane to be in the left most turn lane. But the right lane gets the 

other left turn lane, the straight, as well as the right. Design seems odd.  

Otherwise... No changes needed. Think timing is ok. (Being from much larger cities... The traffic 

in Cheyenne is nearly non existent. We have to grow and have growing pains at some point). 

 

Sept. 5 

 

Lois B. Hansen Cameras and fines to deter people from running the red lights. There's no good 

reason for all the accidents here except idiotic drivers. 

Gina Hammock Amen to that! 

 



Dana Schabel Heying No more roundabouts! There is too much large vehicle traffic (semis, 

buses, trailers, etc) that goes through there to make a roundabout feasible. Fix the timing of the 

lights and simply understand that human nature makes people do stupid things, and we all know 

you can't fix stupid. 

 

Abi Aldrich Paytoe Gbayee Well the input I called in a couple years ago about simply 

adjusting the lines coming down converse to dell range going north fell on deaf ears, but 

again if the two lanes split into two lanes each instead of the left lane splitting into one 

and the right into three, it would be a significant improvement. 

 

Mark Sprengeler Not interested in seeing another circle of death there. 

 

Ross Thompson Gee wizz, can you say " roundabout"! 

 

Sept. 6 

Trent Eastman Have all the lights on del range change at the same time. 

 

Amii Gilmore i truly think the excessive red light running in this town links to the left turn lanes 

continuing on caution while the main lanes go red- this conditions people to continue to go when 

red lights pop. I have driven all over the US, and nowhere else do you encounter this. Even 

when left turns get dedicated green arrows AFTER main lanes stop, there is a brief full stop 

before they get to go again to enforce the all stop on red.  

 

Carrie Schimelpfenig I agree and I really think having extended length yellow lights like Fort Collins might 

help decrease the amount of red light running. That would have to occur at every light in town though, not 

just here 

 

Amanda Jagoditsh Not a maintenance issue but sure do wish folks in the right lane (aka the Wal-Mart lane) 

would remember not to block intersecting roads. If a cop is looking to meet a ticket quota, could do it in half 

an hour on a Saturday at the intersection of Dell Range and Mountain Rd. 

 

Doug Rupp We don't need another suicide circle. 

 

Victor Spencer m.youtube.com/watch?v=IZhJBYvWnKA 

 



 
 

 

Dottie Reichert I agree we should go back to green left turn arrows. The yellow lights do no 

good, just like waiting for traffic on a green light. You cannot turn left on a yellow light until 

traffic clears. Went through Kansas City, Mo.. and Rogers Bentonville, Ark this summer and saw 

no yellow left turn signals. 

 

Amber L. Thomas Don't fix what's not broken! Yeah you sit there for a minute or so, but we are 

in Cheyenne Wy! I see nothing wrong 

Like · Reply · Message · 4 · September 6 at 8:14pm 

 

Sept. 7 

Aaron Willmarth Longer SB lights. People turning left (east) often have to sit through two cycles 

(or three) just to make the turn when it's busy. Traffic coming from Walmart exacerbates this and 

will only get worse with the goodwill. 

Sept. 9 

Rocky Bolin How many wrecks have happened there since the lights were changed, and what 

caused them? 

 

Ron Bailey Stay away from Del Range 

Alisha Jones Like many others have said, please don't put a roundabout there. That'd be hell to try and make it 

through without getting hit by some moron who has no patience or doesn't understand what lane to be in. Can't 

even count the amount of times I've almost been taken out in the Pershing/Converse roundabout. 

 

Jim Rolf Drive through it every day - at least once. Used to do that at 19th and Converse until they put that 

horrible runaround down there. Hope they don't mess up this intersection the way they did that one. 

Carla Sanders Winkler Looks like the general consensus from the public is NO roundabout. Let's see if they 

really listen now, I have my doubts. 

 



DeeJay Stewart Honestly it's only the giant dip on converse that bothers me. It's otherwise a fairly efficient 

intersection 

 

DeeJay Stewart And roundabouts are amazing... if you're not an absolute imbecile. This town just needs some 

driving education. 

 

Eric V Neuman No roundabout I have seen big issue on converse and Pershing Blvd roundabout cause on 

southbound to make turn is making long time to southbound turn Ned make better with stop signs or 

warning light like that 

 

Brandon Rood Start enforcing traffic laws. Cheyenne has more drivers getting away with 

running red lights than anywhere I've been. Why? Nobody tickets them when they do. Cell 

phone usage by drivers is also a problem, because that law is not enforced. The intersection is 

not the problem, the idiots driving through it is. 

 

Adam Coulson Nope. Not stuck in traffic. Traffic flows quite smoothly through that intersection. I 

see the biggest priority as making sure that intersection is left alone. 

Sept 12 

 

Mary Throne It is a scary and busy intersection. No idea how to make it better. 

 

Vicki Colucci Bloethner ROUNDABOUT IT! 

 

Kathy Everingim I think this intersection is well done. The traffic lights maintain a good flow of the traffic. 

The problem is the drivers. Apparently people don't understand that you are supposed to stop when the light 

turns red. I see people running a red light there constantly. I see it 

all over this town. Lots of people drive like they've never heard of traffic regulations. You can't fix stupid! 

 

Roger Bensley full vertical loops E W bound traffic w/ barrel roll corkscrew jumps for N-S off dell range & 

converse would use a standard Evil Knievel style take off ramps and landings thru the loops w/ fireworks!!! 

 

Sheila Loney A traffic circle would be terrible here. There Is nothing wrong with this Intersection. Quit 

running red lights, bam, no wrecks. 

 

Sara Williams Drop the speed limit? 

The intersection isn't that bad as long as people aren't speeding or blowing through red lights. 

Or drop the speed and insert some rumble strips.? 

 

Paul Sanchez That would be really nice but I think that shy and needs to focus on more curb appeal and more things 

to do downtown is kind of a joke 

 



Lou Ann Ehmke Seriously your thinking of another round about..No way those things are horrible and they don't 

slow traffic up a bit.. You are looking for more accidents and the trucks coming into the post office and walmart won't 

make it. I don't agree with this. 

 

Comment Cards at Open House 

Take a look at traffic plan for multi family development on west side of Converse, behind Walmart. 

At peak hours the left turn lane from Convers to Carlson will extend all the way to Ogden – look at dual 

left onto Carlson. 

Bikes are not encouraged on dell range intentionally, so multi-modal isn’t such a concern, but need to 

maintain pedestrian flow. 

A non-grade (bridge or tunnel) ped/bike crossing across Converse north of Dell Range would remove 

much of the foot/bicycle traffic from the intersection. 

Better signage to divert traffic to Prairie Avenue.  (Examples given) 

Better driver education 

Increase distracted driver fines. 

I like the continuous flow intersection (top right in example).  

Concerned about buildings on the north side of Dell Range 

Also concerned about education in the examples 

I think the safety would  be enhanced by the utilization of automated enforcement with red light cameras.  

I believe this might require a change in state statutes to allow their use. 

Left turns should be prohibited at Mountain/Dell Range to avoid signalization 

Install a red light camera for Converes/Dell Range intersection 

City ordinance with $25 fine for each offense (not a moving violation against license) 

Big signs before intersection warning of red light camera.  Effect: slow down traffic, reduce red light 

running, reduce accidents.  Advantage: minimal cost to implement. 

I don’t think people are understanding what “multimodal” means – no one even walks the greenway 

routinely so I’m doubtful they will walk redesigned Converse/Dell Range intersection.  People are focusing 

on safety but eve that placard is somewhat lacking on specifics i.e. double accidents between 2014-2015 

– from what to what? 

Camera gives tickets on Red exit at Moran at Menard’s light. 

Odgen finished to Storey 

Mandatory driving classes 



My 2 cents on this intersection is work must start next spring to ease the traffic flow, as I have seen 

several close call on T-bone accidents 

Cars and Trucks not stopping in time for emergency vehicles 

Drainage issues must be considered as the flood of 85 blocked the intersection and traffic was slowed as 

it tried to go through to reach other areas 

The intersection should be rebuilt now, not 2 or 3 years into the future. 

Noise pollution must be mitigated.  Live on Converse side of King Arthur,  18 wheelers leaving Postal 

Service are gearing up towards 40 mph – lot is immediately adjacent to sidewalk and road – doubt if code 

would allow today to build because of noise – Request separation of road from back fence, trees, grass 

and Greenway on our side etc – sidewalk at Dell Range coming from Converse is not safe for pedestrians 

The City need to find the funding for the project. 

Widening of converse north of Masonway is a great idea 

Left turns on east bound Dell Range are often unnerving 

Two lanes of left turns from west bound Dell Range to southbound Converse is a good idea 

Like the CFI solution – concerned a roundabout may not pass in a 6
th
 penny. 

As a small business person, concerned with the time it takes to do the construction.  City engineer’s office 

needs to be cognizant of cost of construction on business. 

Online Tool. 

Type: Multimodal Safety 

Comment: Dell Range is too wide all the way through. I think 10-foot lanes would be great, both to slow down traffic 

(hopefully reducing some of the congestion) and to allow some space on both sides of the road for sidewalk 

improvements. In particular, it'd be great if we could plant a row of trees all the way down the road (similar to 

Pershing west of Evans) as a way to close the road in a little bit and slow traffic down even more. 

Date Posted: 2016-10-06 

Type: Ease of Use 

Comment: One thing I have noticed is that the time for left turns from dell range to converse can be very short. The 

other day the turn signal never came and I found myself out in the intersection as it turned red trying to get across. 

Date Posted: 2016-09-12 

Type: Multimodal Safety 

Comment: A bike underpass at Converse and Dell Range, with bike facilities on the other side, could connect to the 

ridge up on Storey. It's low-traffic and scenic up there, making it a great place to extend the greenway. It would also 

make it possible to extend the greenway to points farther north, like the soccer fields on Ridge and along Four Mile. 

Date Posted: 2016-10-06 

Type: Business Access 

Comment: I find that if I have to turn left to get into a business on dell range and it isn't at a light, it can be lengthy 

and dangerous. For example to get into the shopping center where coldstone is or where the jeweler is on the west 

side of converse. Sometimes I find my self consciously trying to approach from the right to avoid the left turn but since 

there's not a lot of streets to the north that are easily accessible this can be time consuming and require a lot of 



parking lot maneuvering. 

Date Posted: 2016-09-12 

Type: Congestion 

Comment: I don't know the best way to re-impose the grid system on the neighborhoods north of Dell Range, but 

having a tight grid is really good as a means of preventing congestion in the neighborhoods downtown. Either way, it 

seems like you'd have to start with the areas served by Anderson and Buffalo Ridge, and figure out how to 

incorporate them into the larger street network. It may help to zone for tight single-family residential development 

(resembling downtown) in the remaining area north of Dell Range, and tying the new neighborhoods into ones 

already existing. Either way, it seems like it would be key to have residential streets be no wider than 3 or 3.5 cars in 

order to slow down traffic, keep the neighborhoods safe and walkable, and ensure that any through traffic was 

respectful. 

Date Posted: 2016-10-06 
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THANKS FOR JOINING US

CONVERSE / DELL RANGE INTERSECTION TRAFFIC SAFETY PLAN 
& CONVERSE AVENUE 35% DESIGN PLAN

THERE WILL BE NO FORMAL PRESENTATION



History & Project Context

HISTORY
The City of Cheyenne, once just a small railroad town, serves as the capital of 
Wyoming with a population of more than 60,000 and an urban area of more than 
90,000 residents. Because of its strategic location, the city attracts tourists and 
visitors, as well as people relocating due to the culture that makes Cheyenne a 
wonderful place to call home.

The Cheyenne Metropolitan Planning Organization (MPO) was created to help manage 
transportation planning projects in the growing city by the governor of Wyoming 
in 1981. The Cheyenne MPO is responsible for developing transportation policies 
and coordinating with citizens and the various agencies involved in long-range 
transportation planning and project development.

The Cheyenne MPO recognizes that Converse Ave. and its intersection at Dell Range Blvd. 
need improvements. The land use around the intersection over time has become widely 
diverse with residential coexisting with heavy commercial development that includes a 
large number of shopping, dining, and entertainment establishments. Because of these 
factors, the Cheyenne MPO has taken up the task of updating the current transportation 
solution to better serve the residents, business owners, and the traveling public.

PROJECT CONTEXT
More than 34,000 vehicles travel through the  
Dell Range Blvd. and Converse Ave. intersection 
daily. This intersection not only experiences some 
of the highest traffic volumes in the state, but it 
also has the highest number of crashes within the 
Cheyenne urban area.

In the past 10 years, there have been 264 reported 
crashes at this intersection. Because of the high 
volume and safety risks, the Dell Range Blvd. and 
Converse Ave. intersection also poses difficulty and 
limitations to pedestrians and bicyclists trying to 
traverse it. 

There are also residential and business access 
conflicts, storm water issues, and environmental 
concerns due to the advanced age of the corridor 
and intersection design.

UNION PACIFIC RAILROAD DEPOT, 1897 CHEYENNE FRONTIER DAYS PARADE, 1960s DELL RANGE BLVD. AND CONVERSE AVE. INTERSECTION, 2014



Problem: Safety
264 TOTAL CRASHES
HAVE OCCURRED IN THE PAST 10 YEARS AT THE CONVERSE AVE. 
AND DELL RANGE BLVD. INTERSECTION MAKING IT ONE OF THE 
MOST DANGEROUS INTERSECTIONS IN THE STATE OF WYOMING
2006-2015

67% 
OF CRASHES 
ON AVERAGE 
IN THE PAST 
10 YEARS HAD 
PROPERTY 
DAMAGE AT 
THE CONVERSE 
AVE. AND DELL 
RANGE BLVD. 
INTERSECTION
2006-2015

T-BONE/RIGHT 
ANGLE CRASHES
HAVE DOUBLED BETWEEN 2014 AND 2015 AT 
THE CONVERSE AVE. AND DELL RANGE BLVD. 
INTERSECTION

147 PEOPLE INJURED
IN A TOTAL OF 88 INJURY CRASHES OVER THE PAST 
10 YEARS AT THE CONVERSE AVE. AND DELL RANGE 
BLVD. INTERSECTION
2006-2015

IN 2006

26%
OF TOTAL NUMBER 
OF CRASHES AT THE 
CONVERSE AVE. AND 
DELL RANGE BLVD. 
INTERSECTION WERE 
REAR END COLLISIONS

IN 2015

44%
OF TOTAL NUMBER 
OF CRASHES AT THE 
CONVERSE AVE. AND 
DELL RANGE BLVD. 
INTERSECTION WERE 
REAR END COLLISIONS

2006-2015 AT THE CONVERSE AVE. AND DELL RANGE BLVD. INTERSECTION

188 TOTAL CRASHES
TRAVELING IN THE EAST/WEST DIRECTION

22 TOTAL CRASHES
TRAVELING IN THE NORTH/SOUTH DIRECTION



Problem: Capacity
34,184 VEHICLES 
TRAVEL THROUGH THE CONVERSE AVE. AND DELL RANGE 
BLVD. INTERSECTION EACH DAY MAKING IT ONE OF THE 
BUSIEST INTERSECTIONS IN THE STATE OF WYOMING
2015

AVERAGE DELAY 
PER VEHICLE

TODAY

10.6 SECONDS
IN 2040

12.9 SECONDS
AT CONVERSE & OGDEN

TODAY

12.7 SECONDS
IN 2040

18.0 SECONDS
AT CONVERSE & POINT BLUFF

TODAY

14.9 SECONDS
IN 2040

25.0 SECONDS
AT CONVERSE & MASONWAY

TODAY

20.4 SECONDS
IN 2040

23.1 SECONDS
AT DELL RANGE & MOUNTAIN

TODAY

14.5 SECONDS
IN 2040

13.8 SECONDS
AT DELL RANGE & GRANDVIEW

TODAY AT THE CONVERSE AVE. AND DELL RANGE BLVD. INTERSECTION

IN 2040 AT THE CONVERSE AVE. AND DELL RANGE BLVD. INTERSECTION

31.3  
SECONDS
OF DELAY PER VEHICLE 
ON AVERAGE TODAY 
GIVING IT ONE OF 
THE WORST LEVEL OF 
SERVICE GRADES IN THE 
STATE OF WYOMING

45.4 
SECONDS
OF DELAY PER VEHICLE ON 
AVERAGE IN 2040 WILL DROP 
THE LEVEL OF SERVICE RANK 
DOWN AN ENTIRE GRADE

190%
INCREASE IN TRAFFIC 
VOLUME AT CONVERSE 
SOUTH OF OGDEN 
ESTIMATED IN 2040

22%
INCREASE IN TRAFFIC 
VOLUME EAST OF 
CONVERSE ON DELL RANGE 
ESTIMATED IN 2040

18%
INCREASE IN TRAFFIC 
VOLUME AT CONVERSE 
SOUTH OF DELL RANGE 
ESTIMATED IN 2040



About the Project

MOBILITY & ACCESS
The Cheyenne MPO is embarking on a plan to improve the mobility for all modes of 
transportation through the Dell Range Blvd. and Converse Ave. intersection including, 
biking, walking, driving, and public transportation. 

Another component of the project will be to develop preliminary planning and design 
to extend the recently constructed Converse Ave. from Ogden Road to the Dell Range 
Blvd. and Converse Ave. intersection.

The project is made up of three parts: 

1. Develop and analyze alternative designs for the Converse Ave. and Dell Range Blvd. 
Intersection. This work includes an evaluation of alternatives using grading criteria to 
develop a preferred alternative using engineering, traffic planning and public input.

2. Estimate costs and develop preliminary designs and for the work needed on 
Converse Ave. between Dell Range Blvd. and Ogden Road and for the Converse Ave. 
and Dell Range Blvd. intersection preferred alternative.

3. The project team will also consider how other roadways are affected by congestion 
and bicycle and pedestrian conditions, as well as residential and business access.

DRAINAGE
The plan will also evaluate storm water and environmental 
concerns. The 35% level design for a roadway and storm 
sewer plan for Converse Ave. from Dell Range Blvd. is 
at the location of where the newer built Converse Ave. 
ends at Ogden Road. This existing section was never fully 
completed and is deteriorating. The existing condition is 
a three lane 35 ft. paved sections of Converse Ave. with 
curb and gutter on the east side with a large swale on the 
west side. Construction of the Greenway extension and 
other improvements will likely require placing this swale 
underground in a storm sewer.

GOAL
Create preliminary designs that identify ways to improve 
safety, congestion, operations, and mobility of the 
roadways and through intersections. 

CONVERSE AVE. AT DELL RANGE BLVD. NARROW SIDEWALKS ON DELL RANGE BLVD. EXISTING PEDESTRIAN BRIDGE ON CONVERSE AVE. EXISTING CONDITIONS ON CONVERSE AVE.
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What is Most  
Important to You?

Place a checkmark sticker next to the four criteria that matter to you most. 
Your vote helps us to prioritize the screening criteria.

MULTIMODAL 
SAFETY

UNDEVELOPED 
LAND 
ACQUISITION

BUSINESS 
ACCESS

CONGESTION

DEVELOPED 
LAND 
ACQUISITION

EASE OF USE

DRAINAGE 
ISSUES

COST

EMERGENCY 
VEHICLE 
ACCESS



Design Solution Examples
There are many design solutions that could work for the Converse Ave. and Dell Range 
Blvd. Intersection. Below are some examples worth noting in no particular order:

CURRENT INTERSECTION DESIGN PROTECTED-ONLY LEFT-TURN PHASING DUAL LEFT-TURN LANES CONTINUOUS FLOW INTERSECTION (CFI)

THRU-TURN INTERSECTION MODERN ROUNDABOUT

OTHER
WE WANT TO KNOW 

YOUR IDEAS!

PLEASE FILL OUT A COMMENT CARD



How to Get Involved In the 
Converse/Dell Range Project

TIMELINE INTENDED PROJECT OUTCOMES
When complete, the plan will set the course for how the City of Cheyenne uses available funds to improve 
the intersection and roadway. The goal of the plan is two-fold: To improve safety for motorists, bicyclists and 
pedestrians traveling on and around Converse Ave. and Dell Range Blvd. while also improving the roadway’s 
drainage infrastructure.

LEARN MOREPROJECT SCOPE
There will be an extension of Converse Ave. from Dell 
Range Blvd. to Ogden Road including the Greenway.

 There will be several viable Converse/Dell Range 
intersection design options that promote improvement. 

 There will be a new and more efficient storm water 
system in place along Converse Ave. 

 We are also developing accurate cost estimates to 
construct all the improvements.

Community Engagement 
Ongoing

Public Meeting 1 
Fall 2016

Traffic Analysis 
Fall & Winter 2016

Predictive Safety 
Modeling 
Fall & Winter 2016

Public Meeting 2 
Winter 2016

Converse Ave. 
Roadway/  
Drainage Design 
Winter 2016-Spring 2017

Environmental Review 
Spring 2017

We value your input and your feedback! We’ll be reaching out to the community to help understand 
what’s most important to you on the roadway and what changes are needed to make your trip better.  
To be a part of the planning process you may attend a public meeting, take a survey, join the discussion  
on Facebook, or contact one of our project representatives.

Find us Online 
PlanCheyenne.org

Facebook 
Cheyenne Metropolitan 
Planning Organization - MPO

Additional Questions 
Call Nancy at 307-638-4385



CONVERSE / DELL RANGE INTERSECTION 
TRAFFIC SAFETY PLAN & CONVERSE 
AVENUE 35% DESIGN PLAN

PUBLIC MEETING NOTICE

Converse Ave. and Dell 
Range Blvd. is one of 
the busiest and crash 
prone intersections 
in Wyoming. This is 
why the Cheyenne 
MPO, with the 
direction of the City, 
has made studying 
and redesigning areas 
of Converse Ave. 
between Dell Range 
Blvd. and Ogden Road 
a priority. 

PROJECT DETAILS

The project team will 
present the current 
project status and 
possible solutions to 
the complex issues 
associated with this 
intersection.

MEETING DETAILS

PROJECT CONSULTANTS

WEDNESDAY, 
MARCH 1, 2017

5 TO 7 P.M. 
5:30 P.M. SHORT 
PRESENTATION

ANDERSON 
ELEMENTARY 
SCHOOL
2204 PLAINVIEW 
ROAD, CHEYENNE, 
WY 82009

CALL NANCY  
AT 307-638-4385

LEARN MORE ONLINE
CAN’T MAKE IT? 
DETAILS ONLINE AT 
PLANCHEYENNE.ORG
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100.00% 3

0.00% 0

Q1 Do you feel improvements are needed to
the Converse/Dell Range intersection to

improve safety and function?
Answered: 3 Skipped: 0

Total 3

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No

1 / 6

Cheyenne MPO: Public Input Survey SurveyMonkey



0.00% 0

0.00% 0

33.33% 1

66.67% 2

Q2 Which is your preferred alternative
based on the information presented?

Answered: 3 Skipped: 0

Total 3

Dual Left Turns

Modern
Roundabout

Continuous
Flow...

No change to
the...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Dual Left Turns

Modern Roundabout

Continuous Flow Intersection (CFI)

No change to the intersection

2 / 6

Cheyenne MPO: Public Input Survey SurveyMonkey



Q3 Please briefly explain why your
preferred alternative would be the best

choice to improve the safety and function of
the intersection?

Answered: 3 Skipped: 0

# Responses Date

1 INSTALL TRAFFIC LIGHT AT WINDMILL. BETTER SPEED CONTROL. COMPLETE PLAN FROM OGDEN TO DELL
RANGE ON CONVERSE.

3/11/2017 2:22 PM

2 I don't think that "major" improvements are needed. I live in the area and travel through it almost daily. There is
congestion at peak times, but not all day. Safety can be improved by simple adjustments in traffic signals. Having
dedicated E. W. N. S. movement thru the intersection will prevent most potential accidents. You may have to wait
longer, but that would not be a problem for most motorist. Mountain Rd. should not be a right turn only onto Dell range.

3/2/2017 9:10 AM

3 A roundabout would be nice, but I suspect that the flow of traffic through that intersection would be too heavy for it to
be practical, especially at peak times. So the CFI seems like a better alternative. I would also like to see the planned
(per 1992 Greenway Master Plan) Greenway underpass under Dell Range at Dry Creek implemented as part of the
overall intersection safety plan. No at-grade crossing will ever be entirely safe for pedestrians and bicyclists, and the
heaviest ped/bike traffic crosses Converse Ave north of its intersection with Dell Range.

3/1/2017 1:54 PM

3 / 6

Cheyenne MPO: Public Input Survey SurveyMonkey



0.00% 0

100.00% 2

0.00% 0

Q4 If you use the intersection as a
pedestrian or cyclist: Do you feel safe as

you cross the current intersection?
Answered: 2 Skipped: 1

Total 2

Yes

No

Not Applicable

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No

Not Applicable

4 / 6

Cheyenne MPO: Public Input Survey SurveyMonkey



0.00% 0

0.00% 0

50.00% 1

50.00% 1

0.00% 0

Q5 If you use the intersection as a
pedestrian or cyclist: Which one of the

alternatives do you think would be best to
improve bike and pedestrian safety?

Answered: 2 Skipped: 1

Total 2

Dual Left Turns

Modern
Roundabout

Continuous
Flow...

No change made
to the...

Not Applicable

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Dual Left Turns

Modern Roundabout

Continuous Flow Intersection (CFI)

No change made to the intersection

Not Applicable

5 / 6

Cheyenne MPO: Public Input Survey SurveyMonkey



66.67% 2

0.00% 0

33.33% 1

Q6 Would you support the funding and
implementation of a project to improve the

intersection?
Answered: 3 Skipped: 0

Total 3

Yes

No

No, but I
would like t...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No

No, but I would like to reassess the need in 10 years

6 / 6

Cheyenne MPO: Public Input Survey SurveyMonkey













Welcome
THANKS FOR JOINING US

CONVERSE / DELL RANGE INTERSECTION TRAFFIC SAFETY PLAN 

& CONVERSE AVENUE 35% DESIGN PLAN

THERE WILL BE A FORMAL PRESENTATION AT 5:30



About the Project

PROJECT GOALS:

� Improve safety, functionality, 
and mobility of the 
Converse/Dell Range 
intersection and corridor

� Develop and Evaluate 
Intersection Alternatives.

� 35% Design for Converse 
Corridor and the 
Recommended Converse/Dell 
Range Intersection

� Evaluate Environmental 
Issues.

CONVERSE AVE. AT DELL RANGE BLVD. NARROW SIDEWALKS ON DELL RANGE BLVD. NARROW SIDEWALKS ON DELL RANGE BLVD. EXISTING CONDITIONS ON CONVERSE AVE.

STATUS:

� Conducted an Open House
� Received Public Input from 

Open House, Social Media, 
Surveys and Comments

� Met with Nearby Businesses 
and local Stakeholders

� Four Steering Committee 
Meetings

� Developed a Final Decision 
Matrix.

� Identified a Potential 
Preferred Alternative

FEEDBACK:

We value your input and feedback.

To Learn More and Provide 

Feedback  

Find us Online: PlanCheyenne.org
Facebook: Cheyenne Metropolitan 
Planning Organization − MPO
Email:    

Nancy: nolson@cheyennempo.org
Brandon: 
brandon.gebhart@hdrinc.com
Call: Nancy: 307−638−4385

Brandon: 307−757−9000



Decision Matrix

� Input from the Steering Committee, 
Public Open House, Social Media, 
Comments, Surveys and one−on−one 
discussions determined the criteria to 
be used to compare the list of 
alternatives.

�The Steering Committee and 
Engineers refined the matrix and 
ratings over several iterations.

�After Developing the Final Matrix ˘
Three alternatives were further 
evaluated to determine the amount of 
land impacts.

�The Steering Committee ranked the 
top three preferred alternatives.  The 
results of this ranking are:

o Preferred ˘ Modified 
Continuous Flow Intersection

o 2nd Rank ˘ Dual Left Turns
o 3rd Rank ˘ Modern Roundabout

DECISION MATRIX 

DEVELOPMENT



Dual Left Turn Lanes



Modified Continuous Flow 

Intersection – (CFI)
(Preferred Alternative)



Modern Roundabout



Corridor Plan View / 

Roadway Typical Section



Converse/Dell Range Intersection Traffic Safety Plan & Converse Avenue 35% Design Plan  
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Appendix E 

Meetings 

• Steering Committee #1 – June 23, 2016 

o Meeting Agenda 

o Sign-in sheet 

o Presentation 

o Minutes 

• Steering Committee #2 – October 25, 2016 

o Meeting Agenda 

o Sign-in sheet 

o Presentation 

o Minutes 

• Steering Committee #3 – December 8, 2016 

o Meeting Agenda 

o Sign-in sheet 

o Presentation 

• Steering Committee #4 – January 12, 2017 

o Sign-in sheet 

o Presentation 

o Minutes 

• Technical Committee Presentation – May 17, 2017 

o Presentation 

 



 

 

 

 

Mtg Minutes 
Project: Converse & Dell Range Intersection Traffic Safety Plan and Converse Avenue 35% Design 

Plan 

Subject: Pre-Kick Off Meeting 

Date: Thursday, June 23, 2016 3:00 PM 

Location: Cheyenne Office – Conference Call 
Dial-in: 1-866-583-7984  Conference Code: 1131765 

Attendees: Nancy Olson, Tom Mason, Brandon Gebhart John Seyer, Mike Oakley, Stephanie White 

   

 

1. Introduction 

2. Schedule 

a. Surveying 

i. Locates required prior to survey.  Schedule week of June 27-July 1 

depending on how long locates remain valid. 

ii. Survey will likely occur July 5-8 – Jack Studley 

iii. GIS data available from Jennifer Corso - jcorso@cheyennempo.org 

b. Traffic Analysis 

i. Data anticipated to be available within next 2 weeks (July 11) 

ii. Develop Graphic and Information for 1st Steering Committee Mtg. 

(see attached tentative schedule) 

iii. Traffic Data available from James Sims – jsims@cheyennempo.org 

c. Converse Roadway Design 

i. To follow Traffic Analysis and alternative development 

d. Environmental Review 

i. Follows Traffic Analysis and Roadway Design 

e. Public Involvement 

i. Public Open Houses 

ii. MPO, Steering Committee, and City 

iii. See attached Tentative Schedule 

3. Public Involvement Goals and Concerns 

a. Early citizen, city department,  and elected official involvement will assure 

an easier adoption process when the time comes, 

b. Accommodate all modes especially bike riders and pedestrians to cross 

Dell Range at Converse and Converse north of Dell Range 



 

 

 

c. Educate the traveling public about any unfamiliar intersection designs 

early in the process if there is a high probability of selected 

recommendation. 

d. Provide a summary of Plan Cheyenne to steering committee for further 

discussion. 

e. Steering committee invitations will be electronic.  Send to MPO for 

approval.  

4. Future Meetings 

a. Scoping/Kick-off meeting 

b. Progress Meetings  

c. See attached  

5. Data Needs 

a. Traffic Counts 

b. Crash Data 

c. Alternative to Consider – Software to use for analysis 

d. Drainage/Storm Flows  - work with Mike Vinson to obtain data. 

e. Traffic Data will be available within next 2 weeks.  Coordinate with James 

Sims, to obtain desired traffic Data. 

f. GIS data layers – Jennifer Corso, MPO GIS.  jcorso@cheyennempo.org   

6. Other 

a. Steering Committee Mtgs to be held at City Building Rm 208   

b. Public Meeting at Anderson Elementary, second choice if Buffalo Ridge 

Elementary  

7. Next Meeting 

a.  Attached 

8. Actions 

a. MPO – determine survey permissions 

b. MPO – determine roundabout modeling software preference, SIDRA or 

RODEL 

c. Seyer – coordinate with James Sims to obtain Traffic Data. 

d. Gebhart/Oakley – work with Gary Anderson to develop of list of GIS layer 

requests. 

e. Gebhart – work with Gary Anderson to develop area of survey 

f. Gebhart – coordinate with Jim Fraley, Anderson Elementary for Public 

Meeting Location (not Fraley, Sean Gorman) 

g. Gebhart/Oakley/Anderson – request utility locates  

h. Gebhart – hydrology data from Mike Vinson. 
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I. Introductions & Purpose of the Steering Committee 

• Nancy: You are all experts as well- your ideas are important and your feedback 

guides the process 

• At critical points- you will help us go one way or another, possibly provide new 

ideas 

• Stephanie: I view you as a beta test of the public, many of the questions I ask of 

you today I would like to ask the public- valuable to hear your answers first 

o Uncover new impacted individuals 

o We want to know about what you think about other intersections that have 

been built in this area. 

• Opinion game 

o Their opinions of College Dr. & 1-25 Intersection? 

� Odd, was taken aback, but once through thought “yeah it works” 

� Fairly quick to familiarize with 

� First time went through: “what am I doing?” second time- still 

confused but it’s effective and it does move traffic through well 

� See people who are pretty confused 

� Compared to the old way it is so much quicker because no complex 

left turns 

� Same reaction- knew about it and was prepared but it still seemed 

odd, but it works pretty well 

� Agree- from pedestrian/bike perception- a little safer but still 

confusing, not entirely sure if you’re supposed to cross 

� After doing it once it’s clear how much better it is but if it’s your first 

time it can be very difficult to figure out 

� HDR PM for this intersection loves it- wife says that she loves it- 

used to sit there for 2-3 minutes but much quicker now 

� Self-explanatory, haven’t had a problem, works “fine in my opinion” 

� Maintenance issues with signals and clearing snow is a nightmare 

� Is snow removal in the travel lane an issue? 

• Mostly just sidewalk 

� Who takes calls on this intersection? 

• WY-DOT 

• People haven’t called about it 

• Great public outreach at beginning of project and locals 

aware, calls the first week but nothing since 

• Truckers association- received well, moves trucks better 

� This intersection has issues with the truckers with blades so they 

cannot use this intersection 

� Keeps traffic from backing up on the ramp- more efficient 
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o Their opinions of the 19th/Pershing/Converse roundabout? 

� Feedback- generally everyone likes it 

� Crash problems but low severity (high number due to risk taking) 

� Seems like when people go through they speed up for some reason 

• Radar shows that they aren’t speeding 

� It’s fun to drive through there fast- used to take it often and the old 

way was much slower 

• Elderly patients are afraid of it- go out of their way to avoid it 

• Alleviates pressure 

� People forget to use turn signal when they’re in it- people aren’t 

following all of the rulesB need to educate them how to use it 

� Brought the landscape features down but still difficult maintenance, 

snow removal can be dangerous- time of day is critical 

� Signaling- becomes a question of when is the best? Legislation has 

stepped in- what are everyone’s opinion on what should be legal? 

• Always have to turn right but depends on when so it would 

help to turn on 

• People are mesmerized, watch traffic, then they realize that 

they need to get off and try to turn and cause problems 

• Video encourages right signal on exit 

� “If I enter from 19th, I put my left blinker on” 

o Asking about safety of Converse & Dell Range intersection: rank on scale 

of 1-10 (10- great and 1-worst) 

� Safety of BIKES 

• 3.8 average score 

� Safety of PEDESTRIANS 

• 3.8 avg. score 

� Safety of CARS 

• Safest- score of 6 

� Clear that one of the biggest tasks for this project- safety! We will 

ask the larger public as well 

 

II. Project Goals & Project Overview  

• Goals 

o 35% design between Ogden and new intersection 

o Study this intersection: develop alternatives and come to preferred 

alternative 

o Implement a public involvement strategy 

o Develop and evaluate alternatives for intersection 

• Overview 

• Analysis of the model: possible alternatives based on what we perceive as 

best ways to address issues believed to exist 
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o List of alternatives in proposal are not the only list 

� Perhaps left turn only implementation- more conventional 

� Providing additional left turn capacity with dual lanes on east 

and west and other directions if necessary 

� Modern roundabout could be a possibility- effective when it 

comes to left turn issues and safety 

� Looking back on other roundabouts- this community seems to 

be open minded with less conventional solutions 

� Through-turn- take left hand turn out of intersection and move it 

to later on 

� Continuous flow intersection- no left turns at central intersection 

but would occur upstream 

� Will get more into these ideas later 

� Also possibility- keep intersection as 2 phase intersection but 

put in roundabouts in 2 different sections 

� Remove left turn conflicts from main intersection and place 

elsewhere 

� Questions/issues open for sharing 

o Some key issues: 

� Left hand turning- capacity deficiency and safety concern 

� Added- truck turning movements are too difficult because of 

geometry 

� Traffic going into Walmart and retail side (north) 

o Land survey (part of 35% plan) 

� Scheduled to occur this week. 

� Have created a base map but they will come and verify 

elevations of starting point 

� Look for anything missing- give a solid idea of any issues that 

may arise 

� Analysis by John- will help with designing and will build a model 

and find impacts 

� Example of 3D model- shows utility conflict, sewers, gas lines, 

storm/existing water, etc. 

• Run interference checks 

• Allows to put together accurate quantities for cost 

estimating 

• John’s explanation of issues: 

o Preliminary analysis 

o Received traffic volumes and signal timings- has begun process 

o Levels of service: qualitative performance on a capacity level (standard 

school grading) 



CHEYENNE MPO STEERING COMMITTEE MINUTES 
August 2, 2016 

 

� Acceptable range- C grade for the intersection as a whole- 

generally considered acceptable in an urban setting but we’re 

bottom range of acceptability 

� Unsignalized- levels of service shows which areas suffer the most 

delay 

� Current state of the volumes provided show it functions in a 

somewhat acceptable way 

o Raw data by year of crashes 

� [chart in slide] 

� Would like to look at the relationship of number of crashes to other 

construction projects in that area 

� Understanding what we’ve done in the past to affect will help us 

moving forward 

• Status update 

o Have started 

o Collected data from the city 

o Land surveys will start 

o City provided traffic analysis 

o John will look at numbers 

o Converse will follow 35% design plan 

o Public involvement plan is ongoing- starting now and will continue 

o Kick-off meeting 

o First public open house will be September 13 

 

III. Public Process  

• MPO- great Public Participation Plan 

o Seeks to match 1:1 level 

o Social media will be great 

o Traditional media blasts- press releases, public notices, display 

advertisement, email blasts 

o Variable message boards at peak times 

o Project information sheets- will be used as flyers, hold a lot of utility & 

have dual purpose 

o Website will be partnered with MPO and HDR 

o 2 public meetings 

o Electronic, paper, newspaper survey 

o Would like to reconvene steering committee after to evaluate all of the 

other public feedback we’ve gotten 

• Project meetings will be ongoing as needed 

 

IV. Current Areas of Input  

• Evaluation matrix 
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o This criteria will help to decide what the most important issues are- need 

the help of the steering committee 

o Traffic capacity 

o Queuing 

o Safety of various modalities- weight what’s the most important to steering 

committee and the public as whole 

o Steering Committee will help to develop highest rank alternative 

• Map activity: identify issues, (boundaries of study will go from a minimum from 

Mountain – east and west on Dell Range to Grandview, and are there any issues 

on Converse up to Ogden? Mark on map: 

o WHERE the issues occur 

o WHAT the issues are 

o WHAT could be the possible cause 

• [Refer to filled out maps for more information] 

• Results this provided 

o Sight distance and visibility  

o Queuing westbound and eastbound 

� Especially in afternoon and on Saturdays  

o Lack of bicycle facilities 

o PED and bikes throughout intersection 

o All left turners run red lights 

o Capacity! 

o Rear end crashes along Dell Range  

o Turning conflicts on east leg from overlap lefts at Mountain & Converse 

o Truck traffic- especially along north leg 

o Business access and access management 

o Aesthetics- road salt and high traffic deter desire to maintain landscaping 

� Attached sidewalks become a place to store snow/ice and gravel  

� Business owners don’t manage 

� Sidewalks full of gravel in summer- dangerous for bicyclists 

o No serious flooding issues 

o Drainage issues 

o Right of way impacts (South property cheaper because it is City owned) 

o Construction costs 

o Impacts to the CBCs from the concrete to the north 

o Constructability 

o SW conditions (snow in winter, gravel/sand in summer)  

o Public education- some alternatives will require more-  

o Ease of use would be nice 

o Utility issues? – Any major impacts? 
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• Concluding thoughts 
o Land acquisition/cost- not introduced as factors by steering committee but 

important 

� Level must be determined 

� Some alternatives- would need to purchase land 

� Realty consultation might be helpful because some property more 

valuable than others but could be looked into (Nancy) 

� If best alternative for safety requires land acquisition then that’s an 

important consideration 

• This is where it’s imperative to weigh the variables 

o We will assign numbers to the issues in order to weigh what is most 

important (with your help) 

o Safety will be perceived by everyone as the most important (because the 

intersection is so dangerous) so it’s likely that this will lead to the most 

possible public support 

o Without an improvement of safety the public will view this project as a 

failure 

o Improving efficiency and safety seem to be what will resonate best with 

public 

o Pershing/Converse/19th  roundabout and Dell Range & Converse 

intersection are most dangerous intersections and they run into each other 

o What matters- number of crashes or severity of crashes? 

o Public awareness will help with funding and allows for more support 

o Not highest ranking but still important- practicality and constructability 

o Maintenance? (at current Converse & Dell Range intersection) 

� Not an issue- capacity 

� Enforcement is an issue- no proper place to watch the intersection 

� Further west on Dell Range- areas of growth are being negatively 

affected by the traffic 

o Aesthetics? 

� Worth talking about but get into cost 

 

V. Next Meeting  

• September 13 for Public Meeting (Trying to schedule at Anderson Elementary) 



 

 
 

Agenda 
Project: Converse & Dell Range Intersection Traffic Safety Plan and Converse Avenue 35% Design 

Plan 

Subject: Steering Committee Meeting 

Date: Tuesday, October 25, 2016 2:00 PM 

Location: Laramie County Library 

Attendees: HDR, MPO and Steering Committee  

   

1. Welcome & Introductions 

a. Meeting Purpose 

2. Status 

a. Surveying – Complete. 

b. Traffic Analysis – In progress 

c. Converse Roadway Design – to follow Traffic analysis 

d. Environmental Review – In progress 

e. Public Involvement – Public Open House complete 
i. Data/comments collected and compiled 

3. Public Involvement Results  
a. Issues/Concerns 

i. Steering Committee 
ii. Public Open House 
iii. Comments 

4. Traffic Analysis 
a. Preliminary Results 
b. Next Steps 

5. Roundtable Discussion - Evaluation Matrix and Alternative Discussion 
6. Future Meetings - Tentative 

7. Adjourn  
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CHEYENNE MPO STEERING COMMITTEE MINUTES 
October 25, 2016 

 

 

I. Introduction 

• Brandon opened the meeting and introduced John and Tim of HDR. 

• Brandon also reminded everybody to sign in. 

• The meeting was held at the Laramie County Library in the Sunflower Room.  

The meeting began at 2:00 p.m. and concluded at 3:00 p.m.  An additional 30 

minutes was utilized after the meeting to discuss the Prairie Avenue Roundabout 

project with the City of Cheyenne. 

• The purpose of the meeting was to inform the steering committee the status and 

progress of the College Drive and Converse Intersection Study.  This was also to 

include the traffic information generated so far. 

 

II. Brandon’s Power Point Presentation  

• Brandon’s information was focused on information obtained from the September 

13th open house meeting held at Anderson School. 

• 42 people attended 

• 9 display boards provided 

• Information provided for “Frequently Asked Questions” 

• Access to the Project Team was provided 

• Input 

• Alternatives were presented 

• Public was provided four dots to identify top issues 

• 15 people filled out survey 

• Steering Committee identified the following issues 

o Safety 

o Ease of Use 

o Congestion / Queuing 

o Emergency Vehicles 

o Cost 

• Public identified the same issues but in a slightly different order 

• Brandon suggested this same method to be used to determine the Preferred 

Alternative 

• Total of 93 public comments were received 

• Besides the comment form, additional mechanisms were also used 

o Facebook 

o Email 

o Mapping Tool 

 

III. John’s Power Point Presentation 

• Presented the “Preliminary Operations Analysis” 



CHEYENNE MPO STEERING COMMITTEE MINUTES 
October 25, 2016 

 

• Presented the following alternative types of intersections 

o No Build 

o Dual Left Turns 

o 2 Lane Roundabout 

o Continuous Flow Intersection (CFI) Full 

o Continuous Flow Intersection (CFI) Modified  

� Due to land use to the north 

o Thru Turn Signals 

o Thru Turn Roundabouts 

• Intersection analysis based on 2040 projected traffic volumes 

• Nancy interjected that multimodal considerations must be kept in mind 

throughout the entire analysis 

 

IV. Brandon Facilitates Discussion 

• Brandon opened the session with the question, “How do we Proceed?” 

• Brandon suggested two kinds of systems to be used in an evaluation matrix. 

o A quantitative numerical weighting system 

o A qualitative Consumer Report method 

• It was suggested that cost be omitted from the analysis, but be tracked with each 

alternative 

• Top three issues should be given the same weight, which are 

o Safety 

o Ease of Use 

o Congestion / Queuing  

• It was also suggested that 4(f) and 6(f) resources to the south must also be 

considered throughout this process too. 

• HDR agreed to go back and utilize the new filter and refine.  Then consider the 

top three issues once again. 

• The no build alternative will also minor improvements to the existing intersection. 

• Nancy suggested that the multi modal considerations be lumped in with the issue 

of “ease of use” 

 

V. Future Meeting 

• It was suggested that the future meeting shall be held on December 8th.  Location 

and time to be determined at a later date. 



 

 
 

Agenda 
Project: Converse & Dell Range Intersection Traffic Safety Plan and Converse Avenue 35% Design 

Plan 

Subject: Steering Committee Meeting 

Date: Thursday, December 08, 2016 1:00 PM 

Location: 2101 O’Neil Ave. Rm 208 

Attendees: HDR, MPO and Steering Committee  

   

1. Welcome & Introductions 

2. Alternatives Evaluation and Matrix 

a. Traffic Analysis 

b. Decision Matrix 

c. Criteria Weighting 

d. Preferred Alternative 

3. Adjourn  

  



 

 

Roster 

Organization Name Email 

HDR Project Team     

Project Manager Brandon Gebhart brandon.gebhart@hdrinc.com 

Traffic Lead John Seyer john.seyer@hdrinc.com 

Roadway Design Mike Oakley mike.oakley@hdrinc.com 

Roadway Design Todd Mattson todd.mattson@hdrinc.com 

Steering Committee     

City Public Works Craig LaVoy  clavoy@cheyennecity.org 

City Engineering Nathan Beauheim nbeauheim@cheyennecity.org 

BOPU Brad Brooks bbrooks@cheyennebopu.org 

BOPU Linda Gunter lgunter@cheyennebopu.org 

WYDOT Kevin McCoy  kevin.mccoy@wyo.gov 

WYDOT Mark Wingate  mark.wingate@wyo.gov 

City Council Jeff White jwhite@cheyennecity.org 

City Council Dr. Mark Rinne mrinne@cheyennecity.org 

City Council Jim Brown jbrown@cheyennecity.org 

Cheyenne Police Dept. Sergeant John Gay jgay@cheyennepd.org 

Cheyenne Police Dept. Officer George Trammell gtrammell@cheyennepd.org 

City Planning Brandon Cammarata bcammarata@cheyennecity.org 

Transit Renae Jording rjording@cheyennecity.org 

Transit Keith McQueen - sub kmcqueen@cheyennecity.org 

Greenway and Trails Jeff Wiggins jwiggins@cheyennecity.org 

Parks and Recreation Jason Sanchez jsanchez@cheyennecity.org 

EMS Matt Butler mbutler@laramiecounty.com 

Black Hills Energy Jef McMann  jef.mcmann@blackhillscorp.com 
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CHEYENNE MPO STEERING COMMITTEE MINUTES 
January 12, 2017 

 

 

I. Introduction 

• Brandon opened the meeting and introduced John Seyer, Jason Kjenstad and 

Todd Mattson of HDR. 

• Brandon also reminded everybody to sign in. 

• The meeting was held at the City Complex in the Planning Conference Room 

#104.  The meeting began at 1:00 p.m. and concluded at 3:00 p.m.   

• The purpose of the meeting was to review the updates to the evaluation matrix 

developed in Steering Committee Meeting 3 and to display the more detailed 

layouts for the dual left turns, modified CFI and roundabout alternatives. 

 

II. John’s Power Point Presentation 

• Described the operation of the Dual Left Turns, Modified CFI and roundabout 

alternatives. 

• Presented the final evaluation matrix and the fact that the three alternatives 

ranked the highest. 

o No Build – Provided no improvements, except that the turning radii could 

be improved to allow better truck turning movements 

o Dual Left Turns – Third Highest ranked.  Turning radii would need 

modified to accommodate better truck turning movements 

o 2 Lane Roundabout – provided the best LOS, but also created the largest 

land/property impacts.  Cost would be very high 

o Continuous Flow Intersection (CFI) Full – provided good LOS, but property 

impacts were very high. 

o Continuous Flow Intersection (CFI) Modified Good LOS, minimal property 

impacts, good safety, good ease of use. 

o Thru Turn Signals – good LOS, very complex intersection with high cost.   

o Thru Turn Roundabouts – good LOS, very high cost, complex intersection 

• Explained that after Steering Committee Meeting #3 we were asked to provide 

layouts of the top three alternatives (Dual Left Turns, Modified CFI, and 

Roundabout) to visually identify property impacts and conflicts/issues with nearby 

intersections. 

 

III. Todd – Presentation of the Layouts 

• Dual Left Turns 

o Illustrated that this would have minimal property impacts 

o Adjusted the curb radii to accommodate WB-50 turn movements 

o Verified that only one northbound lane to the north is required. 

• CFI – Modified 

o Attempted to keep the additional turning lanes as close to the existing 

travel lanes as possible. 
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o This would likely require some retaining wall on the south side of Dell 

Range.   

o Discussed that this layout would likely fit under the pedestrian bridge, but 

that the lower portion of the west abutment may need to be modified.  It 

was discussed that the bridge could likely be removed and reset if 

needed, not replaced or extended. 

o Discussed the potential to modify the Mountain Road intersection to 

provide better movement for people traveling from northbound Converse 

Ave. to northbound Mountain Road or that the turn sequence for this 

movement would require the northbound Converse traffic to make a right 

hand turn at the existing intersection to get into proper placement to make 

a left on Mountain. 

• Roundabout – Presented by John 

o Extensive property impacts to the south.  Would likely require the 

purchase of the Vet clinic on the northeast corner and would require 

extensive retaining walls. 

o Appears to fit within the Pedestrian overpass. 

o Large impacts to the 4(f) and 6(f) resources to the south.  Identified that 

this could create environmental permitting issues. 

o Discussed the probability that public perception/acceptance would be 

tough to overcome.  This would likely affect both permitting and funding. 

 

IV. Steering Committee Discussion 

o Discussed the potential that legislation could eventually require 

signalization of roundabouts.  Some communities no longer will consider 

multi-lane roundabouts because of this potential. 

o T. Mason requested a vote of everyone’s first and second place 

preferences.  Results below: 

•  • 1st Place 
Votes 

• 2nd Place 
Votes 

• Dual Left Turns • 1 • 5 

• Modern 
Roundabout 

• 0 • 1 

• Modified CFI • 6 • 1 

o Discussion: Development of next public open house 

� Presentation based – live streaming on Facebook 

� Present the work that has been done to date 

• Public Involvement 

• Development of Alternatives 

• Development of Evaluation Matrix 

• Traffic Analysis 

• Present entire list of alternatives 
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• Present the three most preferred and the Preferred. 

• Allow public comments 

� N. Beauheim requested that we analyze how the CFI would impact 

signal coordination along Dell Range; the City will provide updated 

Synchro files for our use in this analysis 

o Discussion on Schedule – We discussed that this would require additional 

work to prepare for the next open house.  It was determined that this is not 

an issue.  Original schedule was developed assuming that 6th penny 

funding would be sought and the results were needed for this process.  

Because the project did not make the short-list, some of the urgency is no 

longer needed. 

 

V. Future Meeting 

• The next formal meeting will be an Open House Presentation, late February to 

early March.  Present the intersection alternatives analysis and some preliminary 

corridor design. 

• A final presentation of the final plan will be made at a future Planning 

Commission Meeting. 

•  
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