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Memorandum 

 

To: Anne Martens, Public Works Director 
From: Ron Nies, Project Manager; Dan Cokley, Principal SGM 
Date: January 9, 2020, updated January 3, 2022 
Project: Brush Creek Road and Owl Creek Road intersection improvements 
Subject: Level of Service of Full-size roundabout with and without a Bypass Lane   

 
Background – 
 
During conceptual design evaluation conducted by SGM throughout the year 2018, conceptual 
geometric layouts were created for a mini roundabout (87-foot diameter) with bypass lane 
(northbound to eastbound) and a full-size roundabout (115- foot diameter) with bypass lane 
(northbound to eastbound) at the Brush Creek Road and Owl Creek Road (BCR/OCR) 
intersection. These two alternatives were discussed with Town staff and emergency services, 
and it was decided that the full-size roundabout is a better operational choice at this location. 
The full-size roundabout design, as of January 25, 2019, is shown below: 
 
 

 
 
During the year 2019, no work was done on the roundabout design while the Town discussed 

how they would like to proceed with improvements at this intersection. 
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January 2020 discussions between the Town Staff and Town Council focused on the need for 
the bypass lane, and whether it could be eliminated in order to reduce the overall footprint of the 
115’ roundabout. There is concern that the full-size roundabout would create an area of too 
much pavement from what the public would expect or want to see. 
 
The purpose of this updated memo is to summarize the past traffic analysis, the basis for the 
bypass lane, and the operational impacts for not having the bypass lane as part of the initial 
construction.  
 

Town of Snowmass Village Level of Service Requirements –  
When determining whether an intersection needs improvement, and for evaluating different 
improvement options, intersection Level of Service (LOS) is used as a guide to rate how an 
intersection functions operationally. LOS is a qualitative measure which describes the traffic flow 
characteristics using a letter scale ranging from A to F. LOS A is indicative of excellent 
operations with drivers experiencing very little delay. LOS F, the opposite end of the spectrum, 
represents extreme congestion with drivers experiencing excessive delay. Previous studies for 
the Town of Snowmass have determined the LOS for the BCR/OCR intersection. “Snowmass 
Center Multi-Use Development Traffic Impact Analysis, Parking Analysis and Gondola Ridership 
Study” (LSC 10/02) and the “Snowmass Base Village and Outlying Parcels Transportation 
Analysis and Parking Management Strategy” (FHU 3/04 and updated 2014) provide the 
historical analysis of the existing BCR/OCR intersection and also provides the desired operation 
threshold that needs to be achieved at all intersections: 
  

Snowmass Center Report – This report cites the LOS “C” threshold as defined in the  
Town’s Comprehensive Plan as the “level of service maximum threshold” for roadways  
and intersections.  Furthermore, it uses “925 one-way vehicles per peak hour for the ten  
busiest days on Brush Creek Road plus intersection delay level of service for key  
intersections” as the trigger point for improvements.    
  
Base Village Report – This report also cites the LOS “C” threshold as defined in the  
Town’s Comprehensive Plan as the “level of service maximum threshold” for roadways  
and intersections, triggering mitigation improvements.    
 

The Comprehensive Plan referred to above was the Plan that was in effect at the time of the 
Reports. The current Comp Plan (adopted 2018) has the same LOS threshold, meaning that 
any intersection operating at LOS C is not a candidate for improvement. The Comp Plan also 
states, “the average one way traffic volume on Brush Creek Road during the winter PM Peak 
time are well below the 925 vehicles per hour threshold for LOS C, suggesting that this 
somewhat conservative threshold is appropriate”.  

  

Past Intersection Traffic Analysis – 
The Snowmass Center Report states “BCR/OCR intersection also experiences operational 
difficulties; specifically, the left turn movement from Owl Creek Road to Brush Creek Road 
operates at LOS E during PM peak hours”.    
  
In 2013, SGM conducted an abbreviated traffic analysis as part of the continuing planning for 
the intersection improvements. Using December 27th - 29th, 2012 traffic volumes (the busiest 
few days of each year), the existing westbound Owl Creek Road approach (labelled as “Stop 
Control” in the Figure below) was determined to operate at an overall LOS F (based on “vehicle 
delay”). The Overall intersection operates at LOS A (based on “intersection delay”, due to the 
high volume of northbound and southbound through movements that do not need to stop at the 
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intersection). Multiple improvement options for the intersection were also evaluated and are 
summarized in the figure below.  
 

 
 

LOS of Roundabout without Bypass Lane – 

The 2013 simulations did not include the full-size roundabout without the bypass lane because 
the focus at the time was demonstrating the range of sizes that could work, from the mini 
(smallest) to the full size with bypass (largest).  It is SGM’s judgement that the full-size 
roundabout without the bypass lane will operate at LOS B or C, i.e less than A but still within the 
threshold limits set by the Town.  SGM recommends that the full-size roundabout without 
bypass lane be formally analyzed, using the most current available traffic counts, to determine 
the exact LOS. Also, an analysis should be done to determine approximately when the bypass 
lane would need to be added once the LOS of the intersection drops below the level C as 
mandated by the Comprehensive Plan. 

 

2022 Traffic Analysis Update 

This analysis provides a comparison of the existing condition and proposed scenarios using 
President’s Day traffic volumes (most recent 2020) that are within the ten busiest days but are 
not the historic busiest week of the year (Christmas Day to New Year’s Day, as used in the 
2013 analysis). Transportation engineering guidelines use a forecast of the 20-year, 30th highest 
design hour volume as a basis for design.  This can generally be equated to the ten busiest 
days of the year.  

 
The 2023 baseline and 2043 future traffic volumes for the intersection are generated using an 
annual growth rate of 1% from the counted 2020 President’s Day weekend traffic volumes (20-
year factor 1.22). CDOT uses a 20-year factor of 1.15 (0.8% per year) at the SH 82 and Brush 
Creek Road intersection. A more conservative estimate of 2% annual growth is also included in 
the results. 
 
A summary of the design hour traffic volumes and comparison to the December 2012 and FHU 
ultimate buildout volumes is attached (Figure 1). 

 

Operational analysis of the existing Stop-Control (TWSC-Stop) and full-size Roundabout 
alternatives is also provided in Figure 1. This analysis assesses the operational measures of 
effectiveness (MOE’s) including Level of Service (LOS), Delay, and 95th percentile queue. The 
MOE analysis by approach and movement provides an overview of all intersection conflicting 
movements and provides a more realistic picture of operations as experienced and perceived by 
users. The MOE’s also provide a valuable reference point for comparison of LOS, Delay and 
Queue between scenarios. 
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PM design hour level of service estimates were prepared in accordance with the Highway 
Capacity Manual 6th Edition (Transportation Research Board, 2016).   

 
For unsignalized intersections, the Highway Capacity Manual defines level of service and delay 
in terms of seconds of stopped delay per vehicle, which is based on the number of acceptable 
gaps in the conflicting traffic stream.  In general, the traffic movements analyzed are those 
controlled by stop signs or yield signs, and the left turn movements from the uncontrolled major 
street.  The following table represents the level of service criteria for unsignalized intersections: 

 
LEVEL OF SERVICE (LOS) CRITERIA 

Unsignalized Intersections 
Level of Service             Delay (seconds) 

A            < 10.0 
B     10.1 to 15 
C     15.1 to 25 
D     25.1 to 35 
E     35.1 to 50 
F               > 50.0 

Source:  Highway Capacity Manual, 2016 

 
The “overall” intersection level of service at an unsignalized intersection corresponds with the 
average delay experienced on the minor street approaches and the uncontrolled major street 
movements. The unconflicted major street through movements are considered to have no delay. 
Because most of the intersection movements are major street movements with no delay, the 
overall intersection results in a LOS with less delay than the minor street approaches and 
conflicting major street movements (left turns) actually experience.  

 

The Operational Results and MOE’s are summarized below for the analyzed scenarios. See 
Figure 2 for projected voumes. 

• TWSC-STOP Intersection 

o 2023: The overall intersection is LOS C; Owl Cr WB Left is LOS F. Relatively 
equal queue lengths (~3 vehicles). 

o 2027: The overall intersection is LOS D; Owl Cr WB Left is LOS F – Intersection 
improvements triggered per Town standards based on overall LOS degradation 
from C to D. WB queue lengths increase significantly to ~12 vehicles. 

o 2043: The overall intersection is LOS F; WB queue lengths increase to ~80 
vehicles. 

• Full-size roundabout  

o 2043: The overall intersection is LOS B (1% growth); NB approach at LOS B 
(queue ~13 vehicles), others at LOS A (queue ~4 vehicles).  

o 2066: The overall intersection degrades to LOS D; Trigger for bypass lane (at 1% 
growth). 

o 2043: The overall intersection degrades to LOS D at 2% growth. Trigger for 
bypass lane (at 2% growth). 

 

The operational analysis also modeled the effect of implementing “No Left Turn” from Owl Creek 
Road to Brush Creek Road during the design hour. Those results assumes WB traffic on Owl 
Creek Road is prohibited from turning left onto Brush Creek Road, but can still turn right. The 
WB left turning vehicles would re-route EB on Owl Creek Road to Highline Road to SB Brush 
Creek Road. It is also assumed 25% of that re-routed traffic volume would make a SB left to 
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access Owl Creek Road. The result is an overall intersection LOS of A, due the increased 
number of uncontrolled approach movements and elimination of almost all the Stop movements. 
A review of travel times shows that the out-of-direction travel time would be three times greater 
than the 2023 WB delay time and generally equal to the 2043 delay time with no other 
intersection improvements. From a traffic flow perspective, the application of “No Left Turn” 
policy would generally be impractical and require heavy-handed enforcement. 

 

Recommendations 

Based on the operational analysis and the Town’s Comprehensive Plan “level of service 
maximum threshold”, a full-size roundabout should be constructed and implemented by 2027, 
when the overall Stop-controlled intersection is projected to degrade to LOS D. A bypass lane is 
not anticipated to be needed to maintain LOS C until 2066 but should be re-evaluated at a 
minimum of 5-year intervals following implementation of the roundabout based on current and 
anticipated traffic volumes at that time. 
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