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MEMORANDUM 

To: Rob Lochmiller, City of Spokane Valley 

From: Chris Breiland, PE 
Patrick Picard, AICP 

Subject: Barker Road/BNSF Grade Separation - Intersection Control Analysis UPDATED 

 SE17-0560 

INTRODUCTION 

This memo presents an intersection control analysis (ICA) for several intersections along Trent Avenue (SR 
290) under various alternatives being evaluated for the Barker Road/BNSF Railroad grade separation project 
in northeast Spokane Valley. WSDOT requires an ICA whenever a change to the traffic control of an 
intersection along a state highway is proposed. The City of Spokane Valley is studying six different 
alternatives for grade separating Barker Road with BNSF railroad. The following intersections were included 
in this analysis: 

• Barker Road/Del Rey Drive/Trent Avenue under Alternative 1 
• Barker Road/Trent Avenue under Alternative 2, 3, 5, and 6 
• Wellesley Road/Trent Avenue under Alternative 4 
• Flora Road/Trent Avenue under Alternative 4 

 
This intersection control analysis was performed following the guidelines of section 1300.005(1) Intersection 
Control Analysis of the Washington State Department of Transportation (WSDOT) Design Manual. 

BACKGROUND & PROJECT NEEDS 

The City of Spokane Valley is leading the effort to secure funding and study alternatives for the Barker 
Road/BNSF Grade Separation project, which is included in the Department of Public Work’s 2016 Six-Year 
Transportation Improvement Program (TIP). The goals of the project include: 

• Improve emergency vehicle access 
• Improve delay and reduce potential for collisions caused by train/vehicle conflicts 
• Reduce noise from train whistles 
• Improve the level of service (LOS) of the Barker Road/Trent Avenue intersection, which currently 
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operates at LOS F 
• Increase roadway capacity to support development and additional jobs in the Northeast Industrial 

Area 
 
This project is part of a larger effort known as Bridging the Valley, which is a regional program to separate 
vehicle traffic from major train crossings in the Spokane area. While Bridging the Valley has not received 
much in the way of State or Federal funding in recent years, it remains a major priority for Spokane Valley 
to improve safety, provide reliable traffic and freight routes, and spur economic development.  
 
Conceptual Alternatives 

The City is evaluating six conceptual alternatives for grade separating the Barker Road/BNSF railroad. The 
alternatives are illustrated on the following pages and briefly described below: 

• Alternative 1 – Under this concept Barker Road would be realigned to the west to intersect Trent 
Avenue at the current Trent Avenue/Del Rey Drive intersection, essentially converting this from a 
“T” to four-way intersection. Under this alternative the Flora Road/BNSF crossing would close. 

• Alternative 2, 3, and 6 – These alternatives are essentially the same. The only difference is that 
under Alternatives 2 and 6, Barker Road would go over the BNSF tracks and under Alternative 3 
Barker Road would go under the BNSF tracks. Under alternatives 2 and 3 a new north-south grade-
separated crossing would be established across the BNSF tracks just east of the current Barker Road 
alignment. Alternative 6 has the grade crossing and the intersection with Barker/Trent in a similar 
location to existing conditions. The defining feature of this alternative is that Wellesley Avenue 
would be realigned to intersect Barker Road at the new Barker Road alignment south of the BNSF 
track and the existing Wellesley overpass of the BNSF and ramps with Trent Avenue would close. 
Under this alternative the Flora Road/BNSF crossing would also close. There is no figure for 
Alternative 6. 

• Alternative 4 – Under this concept Wellesley Avenue would be realigned just north of the BNSF 
tracks to intersect Trent Avenue at a new “T” intersection and Trent Avenue would be four lanes 
where it intersects Wellesley Avenue (Trent would transition to 2-lanes east of Wellesley Avenue). 
Barker Road would be realigned to intersect Wellesley Avenue about ½ mile east of the current 
alignment (just east of the existing approach to the Wellesley Avenue Bridge over the BNSF railroad 
tracks). Under this alternative the Flora Road/BNSF at-grade crossing would remain open since 
there would be no new crossing of the BNSF. 

• Alternative 5 – Under this concept Barker Road would maintain its current alignment and intersect 
Trent Avenue at roughly the current location it does today. Under this alternative the Flora 
Road/BNSF crossing would close. 
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Intersections Evaluated 
Under each of the six alternatives, Barker Road or Wellesley Avenue would intersect Trent Avenue at-grade. 
Each of these alternative intersection configurations was evaluated as part of the intersection control 
analysis. Under Alternative 4, Wellesley Avenue would intersect Trent Avenue instead of Barker Road. 
Additionally, Alternative 4 is the only alternative being evaluated in which the southern leg of the Flora 
Road/Trent Avenue intersection (about one mile west of Barker Road) would remain open where it crosses 
the BNSF at-grade. Thus, this intersection was included under the Alternative 4 analysis. 
 
In summary the following five intersections were evaluated as part of this ICA: 

• Barker Road/Del Rey Drive/Trent Avenue under Alternative 1 
• Barker Road/Trent Avenue under Alternative 2, 3, and 6 
• Wellesley Road/Trent Avenue under Alternative 4 
• Flora Road/Trent Avenue under Alternative 4 
• Barker Road/Trent Avenue under Alternative 5 

 
For each of the above intersections two different control treatments were studied as part of this ICA—a 
signal and a roundabout. Stop control was removed from consideration since the existing stop controlled 
intersection operates at LOS F and there is future growth forecast for the area. 
 
Existing Conditions 
The existing Barker Road/Trent Avenue and Flora Road/Trent Avenue intersections are currently controlled 
by side street stops. Figure 6 shows the existing lane configuration and AM and PM peak hour traffic 
volumes at these intersections.  
 

Figure 6: Existing intersection lane configuration and peak hour traffic volumes 
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Figure 7 shows the average annual daily traffic on area roadways. 
 

Figure 7. Existing average annual daily traffic. 

 

 

Traffic Operations 
Analysis of existing traffic volumes at both of the Barker Road/Trent Avenue and Flora Road/Trent Avenue 
intersections demonstrate that both intersections are performing at LOS F during (either or both) the AM 
and PM peak period, and are thus failing both City of Spokane Valley and WSDOT level of service standards 
(see Figure 8). Analysis of traffic conditions in 2040 demonstrates that average vehicle delay would 
continue to degrade at both of these intersections without improvement and thus would continue to fail 
to meet LOS standards. Based on these results, this ICA will evaluate a signal or roundabout under all 
Alternatives and will not consider stop control as part of the analysis. 
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Figure 8: Existing (Year 2017) intersection level of service 

Intersection Control 
AM Peak PM Peak 

Approach 
Delay LOS Delay LOS 

Barker Rd/ Trent Ave Side Street Stop Control 59 F1 41 E NB 

Flora Rd/ Trent Ave Side Street Stop Control 129 F1 124 F1 SB/NB 

1. Does not meet City or WSDOT LOS standards. Operates at LOS F and volumes satisfy the peak hour signal warrant per MUTCD. 

 

Land Use Context 
Most of the land area around Barker Road and Trent Avenue is currently undeveloped, used for agricultural 
purposes, or is developed for industrial purposes. South of Trent Avenue the area is zoned as industrial and 
the Comprehensive Plan forecasts that most of this land would be developed into industrial uses by 2040. 

Multimodal Facilities 
Few multimodal facilities currently exist in the area. Given the historically rural nature of the area, most of 
the streets have not been designed with separate facilities to accommodate bicyclists and pedestrians. 
Additionally, none of the streets in the area are currently served by fixed-route transit (the nearest bus stop 
to Barker Road/Trent Avenue is about 2 miles away and to Flora Road/Trent Avenue is about 1 mile away).  
 
As part of the City’s six-year Transportation Improvement Plan, Barker Road south of Trent Avenue will be 
reconstructed into and urban arterial with bike lanes, sidewalks and curb and gutter by 2021. Additionally, 
as part of the City of Spokane Valley’s Bike and Pedestrian Master Program, bicycle lanes are also proposed 
on Flora Road and a multi-use trail is proposed parallel to Trent Avenue. No funding or timeline has been 
identified for these latter projects. 
 
Evaluation Criteria 
The following criteria will be used to evaluate the preferred type of intersection control in 2040 for each 
intersection included in this study. These criteria are consistent with the goals of the project, the goals of 
the Spokane Valley Comprehensive Plan and/or are criteria used by WSDOT as part of the ICA. Criteria will 
be evaluated either quantitatively or qualitatively based on: 

• Traffic Operations (level of service) 
• Safety 
• Multimodal accommodations 
• The built environment 
• Capital costs to construct 
• Operations and maintenance costs 
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FEASIBILITY 

Prior to evaluating each Alternative (using the criteria above), the feasibility of implementing a signal versus 
a roundabout for each intersection was assessed based on right-of-way (ROW) requirements, 
environmental concerns, and context sensitivity. 

• Right-of-way – Most of the land area around the location of each proposed intersection location 
is undeveloped and there are no foreseeable issues with ROW acquisition. Therefore, ROW 
acquisition for either a signal or a roundabout would be feasible at all five intersections being 
evaluated in this analysis. 

• Environmental – An environmental analysis is nearing completion for the Northeast Industrial Area 
of Spokane Valley as part of a Planned Action Ordinance (PAO). The PAO is roughly bound by Flora 
Road to the west, Trent Avenue to the north, the UP Railroad to the south and the Spokane Valley 
city limits to the east. That analysis revealed no known environmental concerns that would make 
either a signal or roundabout infeasible at any of the five intersection locations being evaluated.  

• Context Sensitive – Given the industrial nature of the area, posted speed limits, and low volumes 
of pedestrians and bicyclists in the area, either a signal or roundabout would be feasible given the 
context at all five intersection locations being evaluated. 

 
Preliminary analysis of the geometry of the alternatives and surrounding environment show that either a 
signal or roundabout would be a feasible intersection control alternative at all five locations in all scenarios 
being evaluated. Thus, both a signal and roundabout will be carried through for evaluation in all five 
intersection locations. 

ANALYSIS 

Traffic Operations 

Traffic Forecast Methodology 
Traffic volumes at each of the study intersections were estimated in 2040 using the same version of the 
SRTC approved regional travel demand model that was used for the recent update to the Spokane Valley 
Comprehensive Plan. It should be noted that the 2040 model used in this analysis is a little different than 
current version of the SRTC 2040 model. The SRTC approved Spokane Valley Comprehensive Plan model 
reflects buildout conditions in Spokane Valley and thus assumes more growth in northeast Spokane Valley 
than the current SRTC 2040 model, which reflects a slightly lower level of traffic growth. We felt the model 
used in this analysis provides a more accurate forecast of growth in the area and if anything would result 
in more conservative (higher) traffic forecasts than the existing SRTC 2040 Model. 
 
The model assumes several nearby network changes would be made to the area by 2040, including (but 
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not limited to): 
• The Barker Road/I-90 interchange would be reconfigured to a standard diamond interchange with 

two-lane roundabouts plus slip ramps for right-turn movements at both ramps (as reflected in I-
90/Barker Rd the Interchange Justification Report) 

• Barker Road between I-90 and Appleway Avenue would be widened to five lanes 
• The existing partial interchange at I-90/Appleway Avenue would be replaced with a new, full 

interchange at I-90/Henry Road1 
• New northbound and southbound left turn lanes on Sullivan Road at the Trent Avenue ramps 
• Bigelow Gulch Road would be widened to four lanes and connected to Sullivan Road 

 
Prior to running the model, input was gathered from the Northeast Industrial Area Planned Action 
Ordinance technical advisory committee (TAC) to identify future land use and transportation network 
changes that were not already incorporated in the model. The TAC for that project is comprised of 
representatives from Spokane Valley, Spokane County, Liberty Lake, the Spokane Regional Transportation 
Council (SRTC), Washington State Department of Transportation (WSDOT), developers, utility providers, 
and the railroads. The SRTC regional travel model version used for this analysis has land uses within Spokane 
Valley that are consistent with both the Spokane Valley Comprehensive Plan and the recently completed 
Mirabeau Subarea Traffic Study. 
 
After consulting with the TAC, a few changes were made to the regional travel demand model in the vicinity 
of the Northeast Industrial Area before running the model: 

• The 2015 and 2040 land use, including the number of dwelling units and employees, in the seven 
TAZs within Liberty Lake (442, 445, 446, 447, 448, 449 & 450) were updated based on information 
provided in the Liberty Lake Network Analysis Transportation Study (February, 2017). 

• Indiana Avenue was connected between Barker Road and Harvard Road in the 2040 model 
• A new east-west connector road between Flora Road and Barker Road was added between Euclid 

Avenue and Trent Avenue to reflect new development and new local roadways in the industrial 
area. 

 
In order to account for the difficulty of turning left or crossing Trent Avenue from Flora Road at the 
unsignalized Flora Road/Trent Avenue intersection, a 60-second delay was added to all left turning and 

                                                      
1 Note: This configuration is consistent with the existing SRTC plan. However, it should be noted that WSDOT recently 
completed their modeling for a new Henry Road interchange and found it did not show purpose and need. We reran 
the 2040 model without the Henry Road interchange and found that it would add about 100 additional vehicles during 
the AM and PM peak hour to Trent Avenue west of Barker Road, and 10 additional vehicles per peak hour to Barker 
Road south of Trent Avenue. The result would not change the 2040 LOS findings from what is presented in this 
report.�https://www.wsdot.wa.gov/Safety/roundabouts/benefits.htm 
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through movements on Flora Road at this intersection. 
 
Three different model runs were used to reflect the variation in roadway and intersection configuration 
between alternatives around the Barker Road/Trent Avenue intersection. These included: 

• Alternative 1 
• Alternative 2 
• Alternative 4 

 
Some of the alternatives are similar enough in configuration that turn movements and traffic volumes would 
have little variation between alternatives. In these cases one model run was sufficient to perform traffic 
analysis for two alternatives. This includes Alternatives 3 and 6, which are similar in roadway configuration 
to Alternative 2, and Alternative 5, which is similar in roadway configuration to Alternative 1. 
 
Instead of using the traffic forecasts directly from the 2040 travel demand model, 2040 volumes were 
estimated using an industry standard approach known as the difference method. Under the difference 
method, the difference in traffic volumes between the 2015 and 2040 models were added to observed 
counts at each of the study area intersections to develop a more accurate forecast of 2040 traffic. This 
method reduces model error by relying as much as possible on observed data rather than model output 
data. 
 
Existing traffic data was collected during the AM and PM peak hour on Tuesday, February 14th 2017 at the 
following intersections: 

• Barker Road/Trent Avenue 
• Del Rey Drive/Trent Avenue 
• Flora Road/Trent Avenue 

Level of Service Standards 
Both WSDOT and The City of Spokane Valley use level of service (LOS) to describe and evaluate traffic 
operations along major arterial corridors and intersections. Levels range from LOS A to LOS F, which 
encompass a range of congestion types from uninterrupted traffic (LOS A) to highly-congested conditions 
(LOS F). The description and intersection delay thresholds of each LOS category are described in Figure 
9. These are based on the Highway Capacity Manual, which is the methodology used by Spokane Valley 
and WSDOT. The LOS for signalized intersections is measured by the average delay per vehicle entering 
the intersection from all approaches, while the LOS for unsignalized intersections is measured by the 
average delay per vehicle on the approach with the highest delay. 
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Figure 9: Level of service description and delay thresholds at intersections 

Level 
of 

Service 
Description 

Signalized 
Intersection 

Delay (seconds) 

Unsignalized 
Intersection 

Delay (seconds) 

A Free-flowing conditions. 0-10 0-10 

B Stable operating conditions. 10-20 10-15 

C Stable operating conditions, but individual motorists 
are affected by the interaction with other motorists. 

20-35 15-25 

D High density of motorists, but stable flow. 35-55 25-35 

E Near-capacity operations, with speeds reduced to a 
low but uniform speed. 

55-80 35-50 

F Over-capacity conditions with long delays. > 80 >50 

Source: Highway Capacity Manual 2010, Transportation Research Board 

 
For State highways, including Trent Avenue (SR 290), intersections should to operate at LOS D or better 
to meet WSDOT LOS standards for urban areas within the Eastern Region. 
 
Per WSDOT’s recommended guidance, the primary measure of effectiveness (MOE) for roundabout 
analysis is not LOS, but the overall intersection and approach v/c ratios. WSDOT recommends that v/c 
ratios not exceed 0.85 for any approach or the entire intersection, which typically corresponds to LOS D. 

Results 

Two different traffic engineering software programs were used to analyze traffic operations at each 
intersection. Synchro was used evaluate traffic operations assuming a signal at all five intersections and 
Sidra was used to evaluate traffic operations assuming a roundabout at the Barker Road/Del Rey 
Drive/Trent Avenue intersection under Alternative 1 and the Barker Road/Trent Avenue intersection under 
Alternatives 2/3 and 5. Since these alternatives had higher peak hour volumes than Alternative 4 it was 
assumed that the v/c ratio would be equal or better at the Wellesley Avenue/Trent Avenue intersection 
under Alternative 4. LOS was forecast in the year 2040 during both the AM and PM peak hour. Peak hour 
turn movement volumes and lane configurations (assuming a signal) for each Alternative in year 2040 is 
provided in Figure 10. 
 
Results of the analysis found that a signal or a roundabout would result in LOS A-C during the AM and PM 
peak hour at all five intersections included in this study. Results of the roundabout analysis found that the 
V/C ratio would be below 0.85 for all approaches of each intersection studied. 



Rob Lochmiller 
Barker Road/BNSF Grade Separation Intersection Control Analysis v3 
May 23, 2018 
 

P a g e  | 14 

 
However, under Alternative 4, Flora Road would remain open across the BNSF tracks. Given that the Flora 
Road/Trent Avenue intersection is less than 200 feet from the at-grade rail crossing with BNSF, a 
roundabout configuration for this intersection would result in southbound vehicles on Flora Road 
queueing at the rail crossing, which would occasionally back into the roundabout when the gates are 
down. This could result in gridlock and long vehicle queues from all approaches until the railroad gates 
reopen. Data from the Federal Railroad Administration show that there is an average of 54 trains per day 
at this location and BNSF is planning to increase train volumes in the future. In addition, observations of 
the rail crossing on a weekday in February of 2017 between 7 AM and 6 PM found that the gate down 
time ranged between 30 seconds and four and half minutes, with an average of three minutes.  
 
Due to the proximity of the at-grade rail crossing to the Flora Road/Trent Avenue intersection under 
Alternative 4 and the volume of rail traffic expected through here in the future, a roundabout would have 
to account for additional engineering (potentially with signals to be used when the railroad crossing gates 
are down). Additional study is recommended to identify tradeoffs of traffic operations and safety between 
a roundabout and signal at this intersection under Alternative 4. For more detailed traffic operations data, 
see the Synchro and Sidra reports provided in the appendix. 
 
Figure 10. 2040 Peak hour traffic volumes and lane configurations (assuming a signal) by Alternative  
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Safety 
WSDOT uses the following crash modification factors for converting a signal control to a multilane 
roundabout in an urban or suburban setting.  
 
For volumes equal to or less than 18,000 ADT: 

• Collisions of all severities: CMF=0.79 
• Fatal & Injury Collisions: CMF=0.34 

 
For volumes greater than 18,000 ADT: 

• Collisions of all severities: CMF=1.0 
• Fatal & Injury Collisions: CMF=0.34 

 
Traffic volumes in 2040 through the Barker/Trent and Flora/Trent intersections from all approaches would 
exceed 18,000 ADT under all six Alternatives (see Figure 17). Therefore a CMF of 1.0 for all collision types 
and CMF of 0.34 for fatal and injury collisions was applied when converting from a signal to a multilane 
roundabout. This means under each of the Alternatives the intersection is predicted to have the same 
number of collisions with a roundabout as with a signal, but about 66% fewer fatal and injury collisions. 
Thus, there would be more property damage only (PDO) crashes with a roundabout as compared to a 
signal, but fewer fatal and injury crashes. 
  
The reduction in injury and fatality crashes can be attributed to lower travel speeds (typically 15-20 mph) 
through the intersection, eliminating the temptation to “beat the light” (all drivers must slow down), and 
the one-way travel pattern which reduces the likelihood of T-bone and head-on collisions.2 
 
Based on these CMFs, a roundabout is determined to be safer than a traffic signal at the Barker (or 
Wellesley)/Trent intersection at all six alternatives being studied. However, as noted above, a roundabout 
at the Flora/Trent intersection may not provide the safest operation due to the close proximity of the at-
grade BNSF crossing. Queues caused by the gates being down will at times result in congestion/gridlock at 
the roundabout which increases the likelihood that drivers approaching the roundabout would come 
unexpectedly onto the congestion and crash into the back of the queue. Further study is recommended to 
identify tradeoffs of traffic safety between a roundabout and signal at this intersection under Alternative 
4. In addition, a downstream incident could also block the roundabout, which could result in vehicles on 
the Flora approach becoming stuck on the tracks if they are not paying attention to the lack of progression 
through the roundabout. This risk of vehicles being stuck on the tracks presents a substantial safety hazard. 

                                                      
https://www.wsdot.wa.gov/Safety/roundabouts/benefits.htm 
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Without a more detailed study its unclear whether provisions to prevent this sort of situation can be 
implemented with a roundabout design. 
 
As shown on Figure 5, the Alternative 5 design has a weaving section between the realigned Barker 
Road/Trent Avenue intersection and the ramps. This weaving section could pose a safety concern if the 
distance is too short and/or there are too many vehicles that are attempting to turn south onto Barker Road 
from westbound Trent Avenue (east of Wellesley). Fehr & Peers considered this potential safety concern 
and do not consider this to be a problem for the following reasons: 

• The left turn volume onto southbound Barker Road is forecast to be relatively low. The maximum 
volume is forecast to be 110 vehicles during the AM peak hour in 2040. This translates into about 
two vehicles per minute that are making the turn during this highest-volume period. 

• Assuming about four times as many vehicles from Trent Avenue as compared to Wellesley Avenue 
are making a left at Barker Road (based on existing counts and 2040 model outputs), about 90 
vehicles per hour from Trent Avenue are expected to make the weave during the peak hour. 

 
Given the relatively low volumes, the weaving movement should not pose a significant operational or safety 
concern. Under this configuration, the roundabout option at Barker Road/Trent Avenue is still preferred 
because all drivers have to approach the roundabout at a lower speed, which will give additional time to 
execute the weaving maneuver. If Alternative 5 is selected as the preferred alternative, it would be desirable 
for the final design to maximize the weaving distance and consider advanced signage to direct drivers to 
the appropriate lane. Signage would also be recommended in the eastbound direction to assist drivers in 
selecting the appropriate lane. 
 
Multimodal Accommodations 
It is assumed that both a roundabout and signal would be designed with standard pedestrian crossings. 
For a signal, this would include a painted crosswalk and a pedestrian signal phase with countdown timer 
across each street. For a roundabout the design would include marked pedestrian crossings across each 
leg of the roundabout set back from the roundabouts with pedestrian refuge islands between inbound and 
outbound travel lanes. 
 
In general it is a little more difficult for pedestrians and bicyclists to navigate a multi-lane roundabout than 
a signalized intersection. The route pedestrians must take is longer across a roundabout than a signalized 
crossing (although there is typically less wait time) and can be intimidating finding a safe gap between 
vehicles entering or exiting the roundabout, especially multilane roundabouts.3 It can be similarly 
inconvenient or intimidating for bicyclists at multilane roundabouts. Bike lanes cannot be carried through 

                                                      
3 NCHRP 672, page 2-15. 
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a roundabout, so bicyclists must share the travel lane with cars (which puts the bicyclist in a vulnerable 
position for being cutoff with multilane roundabouts) or walk their bikes through the pedestrian crossings. 
It is recommended that the final design include relatively wide sidewalks that could accommodate both 
bicycles and pedestrians through the roundabout. A minimum width of 8 feet is recommended for the 
sidewalks. 
 
The intersections being studied currently have very low bicycle and pedestrian activity. Existing intersection 
counts conducted on a weekday between 7AM and 9AM and between 4PM and 6PM (four hours in total) 
found zero pedestrians and one bicyclist passing through the Barker Road/Trent Avenue intersection and 
three pedestrians and two bicyclists passing through the Flora Road/Trent Avenue intersection. Given the 
forecast land use in the area (low-density industrial) and the location of the intersections along a major 
multilane highway at the edge of the urbanized area, bicycle and pedestrian activity across these 
intersections is expected to continue to be low in the future. As part of the City of Spokane Valley’s Bike 
and Pedestrian Master Program, a multi-use trail is proposed parallel to Trent Avenue, which could be 
accommodated across Barker Road, Flora Road or Wellesley Avenue equally as well with a roundabout or 
a traffic signal. If the trail along Trent Avenue is ever constructed, a future study to determine if RRFB or 
other enhanced crossing treatments on the Barker leg of the intersection should be conducted prior to the 
trail being opened for users. 
 
Given the low levels of pedestrian and bicycle activity anticipated to pass through these intersections in the 
future, and the roundabout design that would be implemented, both a signal and a roundabout could 
accommodate these modes equally as well. 
 
Built Environment 
Four of the five intersections being studied under all six alternatives are in largely undeveloped areas with 
minimal existing infrastructure and there would be ample space to fit a multilane roundabout with limited 
impacts to the built environment. The exception is the Flora Road/Trent intersection where a multilane 
roundabout would impact two existing low-density developed parcels on the northeast and northwest 
corner of this intersection. Therefore, a roundabout or signal would work equally as well given the built 
environment at the Barker Road/Trent Avenue intersection under Alternatives 1, 2, 3 and 5 as well as the 
Wellesley Avenue/Trent Avenue intersection under Alternative 4. A traffic signal would have less impact on 
the built environment than a roundabout at the Flora Road/Trent Avenue intersection under Alternative 4. 
 
Capital Cost of Construction 
The improvements at the Barker Road/Trent Avenue intersection are part of a larger effort to grade separate 
the BNSF crossing of Barker Road. Therefore, the capital cost of constructing the intersection control device 
is just a part of a larger project. Overall, the cost of the roundabout versus traffic signal at the locations 
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studied in this analysis are not a substantial part of the overall project cost and are not deemed to factor 
significantly in favor of either a signal or roundabout. 
 
Operations and Maintenance Costs 
Traffic signals tend to have higher operations and maintenance costs compared to roundabouts because 
they require power and maintenance of the traffic control cabinet and the signal heads. Roundabouts tend 
to have more pavement to maintain than traffic signals, but this cost is lower than the signal 
operations/maintenance cost. WSDOT estimates that the maintenance and electrical costs of traffic signals 
are between $5,000 and $10,000 per year. 

SUMMARY OF FINDINGS & RECOMENDATIONS 

Five intersections under six different Alternatives being considered as part of the Barker Road/BNSF Grade 
Separation project were evaluated for two types of traffic control: a signal or a roundabout. Given the 
forecast traffic volumes for each intersection stop control was not considered. The following criteria was 
used to evaluate the two types of traffic control for each location: 

• Traffic Operations (level of service) 
• Safety 
• Multimodal accommodations 
• The built environment 
• Capital costs to construct 
• Operations and maintenance costs 

 
Before evaluating each Alternative using the above criteria, a feasibility analysis found that a signal or 
roundabout would be feasible at each intersection given right-of-way, potential environmental concerns 
and the geographic context. 
 
Figure 11 summarizes the findings for each intersection based on the evaluation criteria. With the 
exception of the Flora Road/Trent Avenue intersection under Alternative 4, it was found that both a signal 
and roundabout would satisfy Spokane Valley and WSDOT traffic operations criteria, accommodate 
multimodal movement and have minimal impact on the built environment equally as well. At the Flora 
Road/Trent intersection under Alternative 4 traffic operations would not satisfy LOS criteria with a 
roundabout (without additional engineering likely with signals) due to the proximity of an at-grade rail 
crossing (which currently hosts over 50 trains a day) and the instances of the southbound queue backing 
into the roundabout when the crossing gates are down. A traffic signal would meet LOS criteria at this 
location. Similarly, the impact on the built environment would be greater with a roundabout than a signal, 
as a roundabout would impact two developed parcels on the north side of the intersection. Finally, except 
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for the Flora/Trent intersection, a roundabout was found to be safer, and would likely result in fewer crashes 
and fewer severe crashes than a traffic signal. While general roundabout operations at Flora/Trent are safer, 
when there is a train crossing, the ability to coordinate the signal with the grade crossing arms presents a 
substantial safety benefit for the signal at this location. 
 

Figure 11: Summary of control analysis findings for each intersection/alternative 

Alternative - 
Intersection 

Traffic 
Ops. Safety Multi-

modal  
Built 
Env. 

Cap. 
Cost 

O&M 
Cost Recommendation 

Alternative 1 - Barker 
Road/ 
Del Rey Drive/Trent 
Avenue  

E R E E E R Roundabout 

Alternative 2, 3, & 6 – 
Barker Road/Trent 
Avenue 

E R E E E R Roundabout 

Alternative 4 – 
Wellesley 
Avenue/Trent Avenue 

E R E E E R Roundabout 

Alternative 4 – Flora 
Road/Trent Avenue S S E S S R Signal 

Alternative 5 – Barker 
Road/Trent Avenue E R E E E R Roundabout 

R – Roundabout performs better; S – Signal performs better; E – Equal, either a signal or roundabout 
 
These findings show that both a signal and roundabout would work at each intersection under the 
Alternatives. However, due to the safety benefits, a roundabout would be preferred over a traffic signal at 
the following intersections: 

• Barker Road/Del Rey Drive/Trent Avenue under Alternative 1 
• Barker Road/Trent Avenue under Alternative 2, 3, 5, and 6 
• Wellesley Road/Trent Avenue under Alternative 4 

 
Given the negative impacts on traffic operations, the built environment, and safety with a roundabout at 
the Flora Road/Trent Avenue intersection under Alternative 4, a traffic signal would be recommended for 
this location. 
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