




























































































 

 

 
MEMORANDUM 
 
TO: Ms. Paula Stevens, Teton County Planning Department 
  
FROM: Jeff Ream, P.E., PTOE, Felsburg, Holt & Ullevig 

 
DATE: February 12, 2008 

 
SUBJECT: Wyoming Highway 89 Alternative Laneage Analysis 

FHU Reference No. 06-140 
 

 
FHU has reviewed the comments provided by the WYDOT Traffic Program on the August 29, 
2006 Wyoming Highway 89 (WY 89) Alternative Laneage Analysis memorandum, and offers 
the following responses. 
 
The report issued to Teton County from FHU contains analysis flaws that were found in the 
Highway Capacity Software analyses. Since FHU had access to the draft EIS, the consultant had 
to have seen the write-up for screening out a three lane section consisting of one lane in each 
direction plus a continuous center left turn lane for a high speed rural section. This section 
becomes unsafe since passing is not allowed in the left turn lane and one slow vehicle can easily 
platoon traffic. Impatient drivers will risk hitting left turners by using the left turn lane as a 
passing lane. This section is useful in low speed urban areas only. 
 
1. One flaw in FHU's HCS (Highway Capacity Software) analysis was in using a free flow speed 
of 65 mph to analyze the lowest volume section immediately north of Hoback Junction. The speed 
limit is 55 mph and will be used as the free flow speed. Changing this one parameter puts the 
LOS (level of service) at D or lower for all roadway sections between Hoback Junction and the 
current 5 lane section south of Jackson in either a two lane analysis or a passing lane analysis 
and in a north or south direction. Using Figure 3, the lowest volumes on the north section, 
approximating distances, and even using 65 mph, WYDOT could not get the LOS above D. As 
per the Green Book (AASHTO's A Policy on Geometric Design of Highways and Streets) the 
LOS for a rural principal arterial should be B and will be designed no lower than LOS C. 
 
65 mph was selected as the free flow speed because based on field observations it better 
represented the operating speed of the facility under free flow conditions.  The 55 mph speed 
limit was not selected because, as noted on pg 20-5 of the Highway Capacity Manual, “the 
design speeds and speed limits for many facilities are not based on current operating conditions.”  
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FHU reviewed the WYDOT southbound HCS+ highway analysis provided in the memo and 
noted that the total segment length, length of the segment upstream of the passing lane, and 
length of the passing lane in the WYDOT analysis were different from those used in the FHU 
analysis.  It is unclear as to why those values were changed.  FHU also noted that a version of 
HCS issued in October 2006 was used in the WYDOT analysis (Release 5.21); this version was 
not issued until after the FHU analysis was complete (Release 5.2).  When the FHU analysis was 
replicated in the newer release, the southbound level of service was reported as LOS D, as 
opposed to LOS C in the earlier version of the software.  To achieve LOS C in the southbound 
direction the passing lane would need to be increased from 2.5 miles to 3.5 miles, but it is worth 
noting that while this additional length improves the corridor by one letter grade, it would only 
increase the travel speed on the corridor by 0.7 mph; to the typical user, this would be a generally 
imperceptible improvement. 
 
FHU also reviewed the WYDOT northbound HCS+ highway analysis in the memo and noted 
that the length of the segment upstream of the passing lane and the length of the passing lane 
were different from those used in the FHU analysis.  Again, it is unclear as to why those values 
were changed.  FHU also replicated the northbound analysis in the newer release (Release 5.21) 
and obtained a result of LOS C, consistent with the results documented in the memo. 
 
2. As noted above, FHU inserted a 3 lane urban section (not sure of the length since mileposts 
and lengths were not shown in Figure 3) of approximately 2 miles. This is a major design flaw 
that leads to unsafe operation. This was already screened and dismissed as an option by the 
interdisciplinary (ID) team. 
 
The safety reasons cited previously for dismissal of the three lane section, namely driver 
impatience leading to use of the left turn lane as a passing lane, was interpreted to apply to 
providing that section exclusively along the 7.5 mile corridor, when both percent time following 
(80-85 percent) and actual time following (7.5 - 8 minutes of the 9.5 minutes it would take to 
travel the corridor) would be much higher than under the Teton County alternative.  In the worst 
case scenario for the Teton County alternative (one vehicle begins following another at the end 
of the southern northbound passing lane), a vehicle would need to wait approximately two 
minutes until it arrives at the next passing lane, which would alleviate much of the impatience.  
Next Passing Lane XX Miles signs could also be used on the segment to further discourage 
aggressive driving behavior. 
 
3. Driver expectations and design consistency are also important design factors. Drivers do not 
expect a rural high speed road to have different cross sections that require tapers and shifts to 
stay in the same lane. This becomes worse when snow covers the pavement markings and drivers 
are unsure of where they need to be on the road. 
 
These are valid issues that would be addressed at an appropriate point during the design of the 
roadway, but are not relevant in a conceptual operational analysis such as that conducted here. 
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4. WYDOT does not understand the use of Synchro software to model an unsignalized rural two 
lane high speed road. Synchro is an urban signalization model. The Highway Capacity Manual 
(Highway Capacity Software is the computer modeling) is the nationally accepted standard for 
traffic modeling and LOS, and in this case, is the model to use for a rural high speed roadway. 
 
The Highway Capacity Manual (HCM) methodology was used as the primary analysis tool for 
this effort and was presented as such in the memorandum.  However, as noted in page 20-1 of the 
HCM, “some two-lane highways—particularly those that involve interactions among several 
passing or climbing lanes—are too complex to be addressed with the procedures of this chapter” 
and suggests the analyst apply simulation modeling for those situations. 
 
Synchro provides a relatively easy-to-operate, easy-to-understand tool (SimTraffic) to conduct 
traffic simulations of roadway corridors using car-following theory (as opposed to HCM 
methodology) and therefore was selected as an appropriate software application for a 
supplemental analysis of the corridor. And since they were readily available, Synchro’s arterial 
analysis results (based on HCM arterial analysis procedures) were presented in the memo as an 
additional assessment of corridor operations.  As the memo notes, the Synchro and SimTraffic 
results were consistent with the indications of the HCM analysis; namely that the EIS alternative 
would operate with slightly higher speeds and less delay than the Teton County alternative, but 
both offered reasonable overall performance. 
 
I trust the above information clarifies the decisions and thought processes used during the 
analysis of the corridor.  If you have any questions or need further clarification, please give me a 
call at (303) 721-1440. 
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Teton County Laneage Alternative

Developed by Teton County Staff in 
response to residents concerns with a 5-
lane section
Provides a narrower footprint than the 5-
lane and combined alternatives proposed 
in the Jackson South Draft Environmental 
Impact Statement
Balances traffic flow, safety and 
community desires



Teton County Laneage Alternative
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Other Similar Cross-Sections



Teton County Laneage Alternative

Key Components
Separate left turn lane addresses safety 
4-lane North Snake River bridge
3-lane South Snake River bridge



Traffic Operations: Level of Service

Two level of service measures for 2-lane 
Highways:

Travel Speed
Percent Time Following



Traffic Operations: Level of Service

Travel Speed

Level of Service Travel Speed

LOS A >55 mph

LOS B 50-55 mph

LOS C 45-50 mph

LOS D 40-45 mph

LOS E <40 mph



Traffic Operations: Level of Service

Percent Time Following

VS.



Traffic Operations: Level of Service

Percent Time Following

LOS D

LOS E

LOS C LOS B

LOS A

100% 0%

35%

50%

65%

80%



How Well Does the County 
Alternative Work?

Speed –2026 Traffic Conditions
Level

of 
Service

Travel
Speed

Northbound
in the morning

Southbound
in the afternoon

LOS A >55 mph

LOS B 50-55 mph 51.0 mph 50.8 mph

LOS C 45-50 mph

LOS D 40-45 mph

LOS E <40 mph



How Well Does the County 
Alternative Work?

Percent Time Following – 2026 Conditions

LOS A

LOS BLOS C

LOS E

LOS D

100% 0%

35%

50%

65%

80%

PM Peak Hour
(Southbound) = 67.3%

AM Peak Hour
(Northbound) = 62.8%



Does the County Alternative meet 
Level of Service Standards?

Teton County Standard = LOS D

Standard Northbound Southbound
Speed Yes

LOS B
Yes

LOS B
Time Following Yes

LOS C
Yes

LOS D



Does the County Alternative meet 
Level of Service Standards?

Jackson South DEIS Standard = LOS C

Standard Northbound Southbound
Speed Yes

LOS B
Yes

LOS B
Time Following Yes

LOS C
1 hour of

LOS D



Does the County Alternative meet 
Level of Service Standards?

Southbound in the afternoon peak hour
9 minute travel time
67.3 percent time following = 6:05
LOS C percent time following = 5:50
15 seconds more than the DEIS LOS Standard



Summary of County Alternative
Proven concept on similar corridors
Provides separate left turn lane to address 
safety concerns
Narrower cross-section reduces bridge costs
Balances traffic flow needs with community 
desires

Meets Teton County level of service standard
Meets 3 of 4 DEIS level of service standards and 
nearly meets the 4th

Merits consideration for the preferred alternative 
for the corridor
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