
Tahoe East Shore Alliance 

April 2024 1 

Are US 50 Roundabouts Jus3fied based on FHWA Thresholds? 
Robert W. Byren, TESA Tech Team 

 
Abstract 
 
 In December 2023, Nevada State Governor Joe Lombardo directed the Nevada 
Department of TransportaCon (NDOT) to keep US 50 a four-lane thoroughfare from Stateline to 
Spooner Summit.  This modified NDOT's US 50 East Shore Corridor Management Plan, or CMP, 
regarding lane configuraCon.  However, other aspects of the CMP remain unaffected, including 
installaCon of two roundabouts (or traffic circles), one at the Lake Parkway intersecCon near 
Stateline and  the other at the SR28 intersecCon near Spooner Summit.  This paper assesses 
whether roundabouts are jusCfied in either locaCon, based on criteria established by the 
Federal Highway AdministraCon, and idenCfies significant design consideraCons. 
 
 We conclude that the proposed mini-roundabout at Lake Parkway is not jusCfied based 
on wildfire evacuaCon capacity and geometric constraints.  We conclude that the proposed 
large-scale roundabout at SR28 can be jusCfied if adequate bypass lanes along the eastbound 
direcCon of US 50 are available for evacuaCon.  Moreover, we recommend considering an 
underpass configuraCon to be^er accommodate evacuaCon operaCons and to minimize le`-
turn delays from SR28 under normal (non-evacuaCon) condiCons. 
 
FHWA Jus3fica3on for Roundabouts 
 
 According to the Federal Highway AdministraCon (FHWA)1, the first step in considering a 
roundabout for a parCcular intersecCon is to conduct a jusCficaCon analysis and report the 
findings in a formal "jusCficaCon report" documenCng the selecCon of a roundabout as the 
"most appropriate traffic control mode" at that intersecCon.  Nevada may use a different 
evaluaCon policy and pracCce, but the intent would be the same.  The following are considered 
acceptable as jusCficaCon for a roundabout by the FHWA: 
 
 Community Enhancement:  "Such projects are o`en located in commercial and civic 
districts, as a gateway treatment to convey a change of environment and to encourage traffic to 
slow down. Traffic volumes are typically well below the thresholds [maximum traffic volume] ... ; 
otherwise, one of the more operaConally oriented selecCon categories would normally be more 
appropriate1." 
 
 Traffic Calming:  "The decision to install a roundabout for traffic calming purposes 
should be supported by a demonstrated need for traffic calming along the intersecCng 
roadways. Most of the roundabouts in this category will be located on local roads. Examples of 
condiCons that might suggest a need for traffic calming include: 

• Documented observaCons of speeding, high traffic volumes, or careless driving acCviCes; 
• Inadequate space for roadside acCviCes, or a need to provide slower, safer condiCons for 

non-automobile users; or 
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• New construcCon (road opening, traffic signal, new road, etc.) which would potenCally 
increase the volumes of “cut-through” traffic1." 

 
 "Capacity should be an issue when roundabouts are installed for traffic calming purposes 
only because traffic volumes on local streets will usually be well below the level that would 
create congesCon. If this is not the case, another primary selecCon category would probably be 
more suitable. The urban mini-roundabout or urban compact roundabout are most appropriate 
for traffic calming purposes1." 
 
 Safety Improvement:  "The decision to install a roundabout as a safety improvement 
should be based on a demonstrated safety problem of the type suscepCble to correcCon by a 
roundabout. A review of crash reports and the type of accidents occurring is essenCal. Examples 
of safety problems include: 

• High rates of crashes involving conflicts that would tend to be resolved by a roundabout 
(right angle, head-on, le`/through, U-turns, etc.); 

• High crash severity that could be reduced by the slower speeds associated with 
roundabouts; 

• Site visibility problems that reduce the effecCveness of stop sign control (in this case, 
landscaping of the roundabout needs to be carefully considered); and 

• Inadequate separaCon of movements, especially on single-lane approaches1." 
 
 Opera;onal Improvement:  "A roundabout may be considered as a logical choice if its 
esCmated performance is be^er than alternaCve control modes, usually either stop or signal 
control.  The following assumpCons are proposed for a planning-level comparison of control 
modes: 

1. A roundabout will always provide a higher capacity and lower delays than All-Way Stop 
Control (AWSC) operaCng with the same traffic volumes and right-of-way limitaCons. 

2. A roundabout is unlikely to offer be^er performance in terms of lower overall delays 
than Two-Way Stop Control (TWSC) at intersecCons with minor movements (including 
cross street entry and major street le` turns) that are not experiencing, nor predicted to 
experience, operaConal problems under TWSC. 

3. A single-lane roundabout may be assumed to operate within its capacity at any 
intersecCon that does not exceed the peak-hour volume warrant for signals. 

4. A roundabout that operates within its capacity will generally produce lower delays than 
a signalized intersecCon operaCng with the same traffic volumes and right-of-way 
limitaCons1." 

 
 Special Situa;ons:  "Some flexibility must be built into the process by recognizing that 
the selecCon categories above are not all-inclusive1."  The primary "special situaCon" to be 
considered in selecCng an appropriate control mode along the East Shore of US 50 is wildfire 
evacuaCon capacity.  Any roundabout design must provide a reconfiguraCon mode that would 
allow three lanes of egress traffic with one lane of ingress traffic at maximum capacity in order 
to evacuate the peak summer populaCon of the South and East Shores of Lake Tahoe, should a 
major wildfire threaten from the west. 
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Corridor Management Plan Roundabout Designs 
 
 Two roundabouts are designed as part of the US 50 East Shore Corridor Management 
Plan (CMP)2, one at the intersecCon of US 50 with Lake Parkway at Stateline and the other at 
the intersecCon of US 50 with SR28 near Spooner Summit.  In this secCon, we review the 
technical parameters for the two roundabout designs, as described in the CMP. 
 
 Stateline Roundabout Design:  The configuraCon for the Stateline Roundabout is shown 
in Figure 1. The Lake Parkway intersecCon is a convenConal four-leg configuraCon, with four 
lanes (two in either direcCon) on both sides of the major street and two lanes on both sides of 
the minor street.  There is significant disparity in the traffic volume between the major and 
minor streets.   The inscribed-circle diameter of the roundabout (measured to the edge of the 
roadway) is constrained by topography and adjacent structures to be approximately 91 feet, 
which barely exceeds the 80 foot threshold for mini-roundabouts, per FHWA guidelines1.  This 
design may best be described as an "urban compact roundabout."  However, because of the 
number of larger vehicles present on this alpine mountainous arterial (including large SUVs, 
large pickup trucks, RVs w/ towed autos, tractor-trailers, logging trucks, maintenance vehicles, 
etc.), the FHWA "empty segment" condiCon may sCll apply.  That condiCon specifies that 
vehicles may not enter the traffic circle if there are vehicles in the upstream and downstream 
quadrants of the circle1.  We will therefore treat this intersecCon design as a "mini-
roundabout." 
 

 
 

Figure 1.  ConfiguraCon of CMP-Proposed Stateline Roundabout 
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 Spooner Summit Roundabout Design:  The configuraCon for the Spooner Roundabout is 
shown in Figure 2.  The SR28 intersecCon is a 3-spoke design, since SR28 terminates at US 50, 
providing ample opportunity for evacuaCon bypass lanes along the US 50 eastbound direcCon.  
The inscribed diameter is approximately 145 feet and is not constrained by topography or 
exisCng structures.  This configuraCon may be considered a large-scale roundabout, much like 
the three-leg configuraCon of the SR28 and SR431 roundabout near Incline Village, NV and the 
three-leg US 50 and SR89 roundabout near Meyes, CA.  The quadrants are large enough that the 
FHWA empty-quadrant condiCon for mini-roundabouts does not apply. 
 

 
 

Figure 2.  ConfiguraCon of CMP-Proposed Spooner Roundabout 
 
 The parameters for both roundabout configuraCons are listed in Table 1.  The 
jusCficaCon given by NDOT for roundabout selecCon per the CMP is also provided.   
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Table 1.  Design Parameters of CMP-Proposed Stateline and Spooner Roundabouts 
 

 
 
 
FHWA Traffic Volume Thresholds for Roundabout Considera3on 
 
 As stated above, the peak traffic volume thresholds for roundabout consideraCon are 
different depending on the type of roundabout (mini vs. full-scale), four- vs. three-leg 
configuraCon, number of lanes on the major street, proporCon of traffic volume along minor 
street versus major street, le`-turn percentage, and direcConal distribuCon (or D-factor).  The 
FHWA thresholds are given in annual average daily traffic (AADT) or average daily traffic (ADT), 
therefore peak hour proporConality (or K-factor), and seasonal averaging (applicable to alpine 
resorts) are applied to calculate peak volume during the high season.  Note that "if the volumes 
exceed the threshold ... , a single-lane or double-lane roundabout may sCll funcCon quite well, 
but a closer look at the actual turning movement volumes during the design hour is required1." 
 
 Mini-Roundabouts:  Figure 3 is taken from the Chapter 3 of FHWA publicaCon, 
Roundabouts: An Informa3onal Guide, and shows the AADT volume thresholds for a mini-
roundabout as a funcCon of the number of lanes and the le`-turn percentage, assuming 10 
percent right turns, K-factor of 0.1, D-factor of 0.58, 65 percent cross-street volume proporCon, 
and a volume-to-capacity raCo on any leg not to exceed 0.85.  These factors are described more 
fully in the glossary.  FHWA specifies that, "for three-leg roundabouts, use 75% of the AADT 
volumes shown1." 
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Figure 3.  Maximum Daily Service Volumes for a Four-leg Mini-Roundabout. 
 
 Tables 2 shows the adjustments for the Lake Tahoe summer high season and peak hours 
as a funcCon of le`-turn percentage, allowing us to map the FHWA AADT volume thresholds 
into the measured hourly traffic flow derived from Placer.ai cell phone ping data3 in the next 
segment. 
 

Table 2.  Maximum Peak-Hour Service Volume for 4-Leg, Mini-Roundabout 
 

 
 
 Full-scale Roundabouts:  Figure 4, taken from the same publicaCon, shows the AADT 
volume thresholds for a full-scale roundabout, given the same assumpCons, except for a 50% 
cross-street volume proporCon.  Again, FHWA specifies that, "for three-leg roundabouts, use 
75% of the AADT volumes shown1." 
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Figure 4.  Maximum Daily Service Volumes for a Full-scale Four-leg Roundabout. 
 
 Tables 3 show similar adjustments for the Lake Tahoe summer high season and peak 
hours as a funcCon of le`-turn percentage. 
 

Table 3.  Maximum Peak-Hour Service Volume for 3-Leg, Full-scale Roundabout 
 

 
 
 
Measured Peak Hourly Traffic 
 
 Peak hourly traffic was measured at the Lake Parkway and Elks Point Road intersecCons 
using cell phone ping data from the Placer.ai analyCcs visitaCon database3.  Table 4 lists the 
number of cell phone pings in each hour of August 30, 2021, and tabulates the relevant traffic 
staCsCcs, assuming one ping equals one traversing vehicle. 
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Table 4.  Hourly Traffic based on Placer.ai Cell Phone Ping Data 
 

 
  
 The key staCsCc is the peak hourly traffic which correlates to the Design Hourly Volume 
(DHV).  Since this was derived from data for a single day of the year, use of DHV is not strictly 
accurate as it applies to a K(1) sample, versus K(30) as typically used.  However, this is a 
reasonable approach given that this data sample was for an unextraordinary date within the 
summer high season; not the holiday periods surrounding Independence Day or Labor Day.  
Note that the peak value occurred at 11:00 AM for both intersecCons and that the peak is more 
than twice the mean with a K-factor near 0.10. 
 
 We use the Lake Parkway data to evaluate the capacity requirements for the mini-
roundabout at that intersecCon.  We use the Elks Point Dr. data for the SR28 full-scale 
roundabout.  Our raConale for the la^er is that Elks Point represents the highest traffic volume 
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anywhere along the East Shore corridor east of the Kingsbury Grade intersecCon, noCng that 
traffic at Spooner Summit will typically be much lower.  Also, cell phone data near Spooner 
Summit is less reliable due to cell tower line-of-sight limitaCons. 
 
 
FHWA Criteria Applied to CMP-Proposed Stateline Roundabout 
 
 In this secCon, we compare the CMP-proposed Stateline Roundabout parameters and 
raConal to the FHWA jusCficaCon criteria for roundabout consideraCon. 
 
 Community Enhancement:  While the Lake Parkway intersecCon is located in a 
commercial/civic district and could be viewed as a gateway treatment, the traffic volume is not 
well-below threshold -- in fact it is near threshold for a mini-roundabout. 
 
 Traffic Calming:  US 50 is not a local road, but rather a major arterial; and the traffic 
volume is o`en well above the level that would create congesCon.  Also, there are no parallel 
routes offering thoroughfare alternaCves on the East Shore side. 
 
 Safety Improvement:  While there is a demonstrated safety problem along the casino 
corridor of US 50, the issue is overwhelmingly pedestrian safety and the root cause is primarily 
intoxicaCon4,5.  This is not the type of safety problem that would be correctable by a 
roundabout. 
 
 Opera;onal Improvement:  The exisCng control mode at this intersecCon is All-Way 
Stop Control (AWSC).  While a full-scale roundabout may improve capacity, the empty quadrant 
condiCon for the proposed roundabout, given the large vehicle sizes, will likely constrain 
capacity, as it has done at the two mini-roundabouts in Kings Beach, Ca.  The measured design 
hourly volume (DHV) of 5854 vehicles per hour is below the 6446 vph FHWA threshold for a 
mini-roundabout, assuming 50% cross traffic and 10% le` turns.  This capacity limitaCon, while 
certainly not disqualifying, indicates the need to model the traffic modes and pa^erns at this 
intersecCon using a high-fidelity microsimiulaCon, like VISSIM.   
 
 Wildfire Evacua;on:  This is the main concern, since the Lake Parkway intersecCon is the 
first major East Shore bo^leneck along the egress route from South Lake Tahoe, should a major 
wildfire threaten from the west.  A four-leg roundabout configuraCon would be difficult to 
reconfigure as a three-lane egress route; and the geometric constraints of the mini-roundabout 
configuraCon would make this nearly impossible. 
 
 
FHWA Criteria Applied to CMP-Proposed Spooner Roundabout 
 
 In this secCon, we compare the CMP-proposed Spooner Roundabout parameters and 
raConal to the FHWA jusCficaCon criteria for roundabout consideraCon. 



Tahoe East Shore Alliance 

April 2024 10 

 
 Community Enhancement:  The US28 intersecCon is not located in a commercial/civic 
district and is not really a "gateway" in the FHWA-described sense. 
 
 Traffic Calming:  US 50 is not a local street, but rather a major arterial; and there is no 
need for traffic calming as intended by the FHWA.  Also, there are no parallel routes offering 
thoroughfare alternaCves for either intersecCng highway. 
 
 Safety Improvement:  There are incidents of serious accidents at this intersecCon, 
primarily due to inclement weather and degraded driving condiCons.  Speed in excess of the 
posted limit is not the major cause of accidents4,5. 
 
 Opera;onal Improvement:  The measured DHV of 6794 vph is well below the 12,429 
vph FHWA threshold for a 2-lane, 3-leg roundabout, assuming worst-case of 33% traffic in the 
minor direcCon and 40% le` turns.  A roundabout at this intersecCon would certainly improve 
the queuing delays, as vehicles entering along SR28 try to make a le` turn onto US 50 in rush 
hour traffic.  However, other configuraCons, such as an SR28 underpass, may offer be^er 
capacity in all direcCons.  The envisioned underpass would be similar to the underpass at the 
three-leg Golf Club Dr. intersecCon on US 50 leading to Clear Creek Tahoe. 
 
 Wildfire Evacua;on:  The CMP-proposed three-leg two-lane roundabout is ideally suited 
for an evacuaCon scenario, as mulCple Eastbound bypass lanes could be implemented without 
the need for a major reconfiguraCon in the event of a wildfire evacuaCon.  However, this must 
be included in the roundabout design, currently it is not. 
 
 
No3onal "Evacua3on-enabled" Spooner Roundabout Design 
 
 Figure 5 shows a noConal full-scale roundabout design for the US 50 and SR28 
intersecCon near Spooner Summit that accommodates three egress lanes during a major 
wildfire evacuaCon.  The white dashes indicate normal lane striping.  The red dashes indicate 
bypass reconfiguraCon during a wildfire, which diverts one of the westbound lanes toward the 
eastbound segment of the circle for egress and maintains conCnuity of the other westbound 
lane for ingress. 
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Figure 5.  EvacuaCon-enabled Spooner Roundabout ConfiguraCon 
 

 
 

 
No3onal Spooner Underpass Design 
 
 Figure 6 shows a noConal intersecCon design at Spooner Summit wherein SR28 
underpasses US 50 and joins the eastbound flow via a parCal cloverleaf petal.  This 
configuraCon allows US 50 to flow unimpeded during both normal operaCon and wildfire 
evacuaCon, with no addiConal lane reconfiguraCon.  It also eliminates wait Cme for all turns.  
 

Figure 6.  Spooner Underpass ConfiguraCon 
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Conclusions: 
 
 We conclude that the proposed mini-roundabout at Lake Parkway is not jusCfied based 
on wildfire evacuaCon capacity and geometric constraints.  We conclude that the proposed 
large-scale roundabout at SR28 may be jusCfied if two bypass lanes are included along the 
eastbound direcCon of US 50 and a third lane can be reconfigured for evacuaCon egress.  
However, we suggest considering an underpass configuraCon to minimize le`-turn delays on 
SR28. 
 
Recommenda3ons: 
 
 Tahoe East Shore Alliance (TESA) recommends that NDOT take the following acCons 
before implemenCng roundabouts at the Lake Parkway intersecCon of US 50 near Stateline 
and/or at the SR28 intersecCon of US 50 near Spooner Summit: 
 
1.  Conduct a thorough JusCficaCon Analysis and publish the findings in a formal JusCficaCon 
Report documenCng the selecCon of a roundabout as the "most appropriate traffic control 
mode" at these criCcal intersecCons, per FHWA guidelines.  This should be done in light of other 
design approaches and control measures.  For example, an underpass configuraCon should be 
considered for the SR28 and US 50 intersecCon, allowing free-flow to be maintained along the 
major route.  Both the roundabout and underpass configuraCons would virtually eliminate 
serious turning accidents and many accidents a^ributable to degraded condiCons in the winter. 
 
2.  Make the JusCficaCon Report available to the general public and accept verbal and wri^en 
comment. 
 
3.  If NDOT concludes that a roundabout should be considered and would not exacerbate the 
traffic congesCon at either intersecCon relaCve to the exisCng control modes, design a 
reconfigurable roundabout able to accommodate three lanes of egress (evacuaCon traffic) and 
one lane of ingress (firefighCng and service vehicle traffic) during probable worst-case wildfire 
evacuaCon scenarios. 
 
4.  Involve community members in every phase of the design. 
 
 
GLOSSARY 
 
AADT:  "... traffic volumes are generally represented for planning purposes in terms of Average 
Daily Traffic (ADT), or Average Annual Daily Traffic (AADT). Traffic operaConal analyses must be 
carried out at the design hour level. This requires an assumpCon of a K factor and a D factor to 
indicate, respecCvely, the proporCon of the AADT assigned to the design hour, and the 
proporCon of the two-way traffic that is assigned to the peak direcCon. All of the planning-level 
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procedures offered in this chapter were based on reasonably typical assumed values for K of 0.1 
and D of 0.581." 
 
Site-Specific Parameters:  "There are two site-specific parameters that must be taken into 
account in all computaCons. The first is the proporCon of traffic on the major street. For 
roundabout planning purposes. The proporCon of le` turns must also be considered, since le` 
turns affect all traffic control modes adversely. Right turns are included in approach volumes 
and require capacity, but are not included in the circulaCng volumes downstream because they 
exit before the next entrance1." 
 
Capacity EvaluaCon:  "The capacity evaluaCon is based on values of entering and circulaCng 
traffic volumes as described in Chapter 4. The AADT that can be accommodated is 
conservaCvely esCmated as a funcCon of the proporCon of le` turns, for cross-street volume 
proporCons of 50 percent and 67 percent. For acceptable roundabout operaCon, many sources 
advise that the volume-to-capacity raCo on any leg of a roundabout not exceed 0.85. This 
assumpCon was used in deriving the AADT maximum service volume relaConship1." 
 
K-Factor (K):  "The proporCon of AADT occurring in the peak hour is referred to as the peak 
hour proporConality K-factor. It is the raCo of peak hour to annual average daily traffic. It is used 
in design engineering for determining the peak loading on a roadway design that might have 
similar traffic volumes. For example, by applying the K-factor to a volume, a design engineer can 
esCmate design hour volume. The K(30) is the 30th (K(100) is the 100th) highest hour divided by 
the annual average daily traffic6." 
 
D-Factor (D):  "The direcConal distribuCon factor. It is the proporCon of traffic traveling in the 
peak direcCon during a selected hour, usually expressed as a percentage. For example, a road 
near the center of an urban area o`en has a D-factor near 50% with traffic volumes equal for 
both direcCons6." 
__________________________________________ 
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