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FIGURE 7.17 – Bridge Alternatives - Cross Sections
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Discarded Alternative: Short-Term Bridge Repair
Short-term repairs and west bridge span replacement were considered during analysis. Short-term repairs 
include those measures necessary to ensure the continued functionality of the bridge for the next five years. 
However, to ensure functionality of the bridge beyond this time period, long-term repairs would need to be 
completed. As result, the alternative was discarded during analysis.

Discarded Alternative: Partial Bridge Replacement
A west bridge span replacement would include removal and replacement of the west bridge span in conjunction 
with concrete rehabilitation to the east span.  With removal of the west span, the ASR and ACR issues would 
be removed. Cores from Braun Intertec do not indicate any ASR or ACR in the east span constructed in 
1964. At some point in the future, the east span will need to be replaced at a time when the west span is still 
functional. Splitting the reconstruction into intermittent phases will double the frequency that traffic is impacted.  
Additionally, the overall cost of splitting the span replacements will be higher than replacing the entire bridge 
at once due to the cost of installing a shoo-fly required for each replacement. The cost of a shoo-fly was 
estimated at approximately 1.7 million dollars.

Discarded Alternative: Expand Bridge to Include Additional Lanes
Existing and forecasted 2035 corridor progression and capacity analysis indicated that the corridor is 
adequately served by the existing lane configuration underneath the bridge if DeMers Avenue intersection 
improvements are implemented. It is important to note that the design life of the bridge exceeds the study 
horizon for this project. It was beyond the project scope to consider traffic volumes beyond the year 2035. As a 
result, it may be appropriate to determine the specific bridge size and corresponding lane arrangement during 
the environmental project phase.  

The southbound through-lane queue lengths at DeMers Avenue are anticipated to terminate approximately 40 
feet from the bridge. To prevent queue blockage at the left and right-turn lane, it is recommended turn lanes be 
extended this distance.  Based upon NDDOT design manual standards for turn-lanes, a 96 foot taper length 
is required from the end of the full-width turn-lane length. To accommodate for these taper lengths, the bridge 
would need to be extended by two-lane widths.  It is important to note that no turn-lanes within the corridor 
meet NDDOT design standards due to the short block lengths. As a result, the cost associated with providing 
two additional lanes underneath the bridge to account for the adequate taper length distances was deemed an 
unnecessary luxury at this tightly constrained location. As such, the alternative was discarded.

Recommendation: Replace the Traffic Signal at 2nd Avenue North with Two-
Way Stop Control
The intersection at 2nd Avenue North is not anticipated to meet traffic signal warrants throughout the study 
horizon. Analysis based upon procedures outlined in the FHWA publication User Guide For Removal of Not 
Needed Traffic Signals indicate the intersection may experience traffic operational and safety benefits from 
traffic signal removal. Analysis indicated upon traffic signal removal and two-way stop control installation on 
2nd Avenue North, the location is anticipated to experience a reduction in crashes. Additionally, removal of 
the signal would eliminate any potentially unnecessary stops incurred by mainline Washington Street traffic.  
Eliminating unnecessary stops would reduce delay and fuel consumption and have minimal effects upon 
emissions at the intersection.

It is important to note several factors impact the traffic control signal removal decision other than analytical 
justification. Public opposition, as well as political and institutional considerations should be weighed against 
the technical findings provided in the report.  If the decision is made to remove the candidate traffic control 
signal, guidelines outlined in the User Guide For Removal of Not Needed Traffic Signals should be followed. 
Refer to FIGURE 7.18 for a graphic illustration of this option. 
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FIGURE 7.18 – Signal Removal At 2nd Avenue North Intersection

Recommendation: Install Northbound and Southbound Protected/Permissive 
Left-Turn Phasing with Flashing Yellow Arrow
Crash patterns indicate northbound and southbound left-turn movements at the University Avenue intersection 
experience higher than average left-turn crash frequencies when compared to the other six signalized 
intersections in the study corridor. The northbound left-turn operates under protected/permissive left-turn 
phasing while the southbound left-turn operates under permissive operation only.  

To reduce crash rates for these left-turn movements, it is recommended a four-section protected/permitted left-
turn head with flashing yellow arrow is installed on these approaches. The Flashing Yellow Arrow (FYA) head 
is a signal that uses a flashing yellow arrow indication for permissive left turns instead of using a green ball. A 
recent study determined that the four-section FYA signal head with a red arrow on top, followed by a steady 
yellow arrow, a flashing yellow arrow and then a green arrow on the bottom was the best and safest type of left-
turn signal head based on driver confirmation and field implementation studies. 

The FYA provides improvements over the standard green ball indication during protected/permissive lead/
lag or split phasing. During protected/permissive lead/lag or split phasing, the FYA will remain active for the 
duration of the opposing through lane interval as opposed to standard green ball phasing that would terminate 
with the adjacent through phase potentially causing a left-turn trap. It is important to note the southbound 
left-turn movement is anticipated to incur a minimal 40 movements as opposed to 140 northbound left-turning 
motorists anticipated during the forecasted peak-hour. Furthermore, the highest volume movement at the 
intersection is anticipated to be the southbound through movement. Due to these anticipated traffic volumes, 
the intersection may operate more efficiently in combination with adjacent signals under lead/lag left-turn 
protected/permissive phasing.  

A protected/permissive lagging left-turn phase added to the southbound approach of the intersection is 
anticipated to have a minimal effect on overall intersection delay and no effect on overall intersection LOS. 
It is important to note if recent signal timing and coordination improvements result in reduced left-turn crash 
rates for these movements, it may be appropriate to discard the alternative. Refer to FIGURE 7.19 for a graphic 
illustration of the option. It is important to note that the remaining signalized study intersections did not exhibit 
higher than anticipated left-turn crash rates. As a result, these intersections were not studied for flashing yellow 
arrow implementation.
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FIGURE 7.19 – Northbound and Southbound Protected/Permitted 
Left-Turn Movement with Flashing Yellow Arrow

Discarded Alternatives: Protected Left-Turn Phase
Converting northbound and southbound left-turn movements at this intersection into protected-only left-turn 
movements may reduce the potential for collisions more than protected/permitted phasing. Implementation of 
a protected left-turn phase on the approaches is anticipated to reduce the LOS at the intersection from “B” to 
“C”. Due to the reduction in LOS and potential for a four-section head with a flashing yellow arrow to improve 
the crash rate at this intersection, the alternative was discarded. However, if the crash rate is not improved at 
this intersection post flashing yellow arrow installation, a protected-only left-turn phase may be appropriate. 
Refer to FIGURE 7.20 for a graphic illustration of this option.
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FIGURE 7.20 – Northbound and Southbound Protected Left-Turn Phase 
at the University Avenue Intersection (Discarded)

Recommendation: Install Traffic Control Signal with Railroad Preemption at 
8th Avenue North
According to the GF-EGF MPO Mill Spur Feasibility Study, two crashes at the 8th Avenue North railroad 
crossing have occurred, but none since 1998. The study also recommends closing the grade crossings at 6th 
and 7th Avenues North potentially increasing traffic volumes and subsequent queue lengths on 8th Avenue 
North. The intersection of North Washington Street with 8th Avenue North is approximately 50 feet away from 
the railroad tracks. Currently the east and west approaches of 8th Avenue North are stop controlled. Queues 
caused by motorists waiting to enter the high volume North Washington Street may back up onto the railroad 
tracks. Based upon frequency of rail traffic, percentage of high-occupancy busses and tractor-trailer trucks on 
the minor approach that crosses the railroad track and proximity of the grade crossing to the intersection, this 
location meets MUTCD Warrant 9 (Intersection Near a Grade Crossing) standards to install a traffic control 
signal.  

Installation of a traffic control signal is recommended at the location due to the safety implications resulting 
from the close proximity of the railroad tracks to the intersection. Traffic signal control with minor street 
actuation and preemption may be necessary to prevent queuing of vehicles across the railroad tracks. It 
is important to note if a traffic control signal is installed at this intersection, LOS “A” is anticipated to be 
maintained through the study horizon. Consistent with Mill Spur Feasibility Study recommendations, the 
corresponding grade crossing should have railroad crossing warning beacons and gates to prevent motorists 
from crossing the railroad tracks during times when trains are present. The intersection currently does not have 
any pedestrian amenities and sidewalks are recommended to be installed across the railroad tracks leading to 
the intersection. Refer to FIGURE 7.21 for a graphic illustration of this option.
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FIGURE 7.21 – Traffic Signal Implementation at 8th Avenue North Intersection

Pedestrian Improvements
Recommendation: Install Five-Foot Sidewalks with Two Feet of Stamped 
Concrete and Relocate Utilities Outside of the Sidewalk Footprint Where 
Feasible
Grand Forks City Development Codes call for a five-foot minimum continuous width for sidewalks. To meet 
ADA design standards, at minimum, three feet of sidewalk width with periodic areas five feet wide to allow 
two wheelchairs to pass. Currently the three-foot minimum sidewalk width is not met around utilities at certain 
locations along the corridor.  

NDDOT standard drawing D-770-5 requires the center of a light pole be placed three feet behind the curb.  
Based upon Millerbernd shop drawings, a typical light pole pedestal base is 15.5 inches wide. To meet ADA 
width requirements around a light pole placed in the sidewalk, a seven-foot (rounded up) sidewalk is required.  

Based upon these and considerations, a five-foot sidewalk with two feet of stamped concrete is recommended 
for pedestrians along Washington Street between 8th Avenue North and 1st Avenue North with the stamped 
concrete section expanding to three feet between DeMers Avenue and 14th Avenue South. The stamped 
concrete texture is intended to act as a deterrent to travel directly adjacent to traffic. The corridor section 
south of 14th Avenue South currently has a larger ROW footprint to allow for boulevards and a multi-use 
path south of Hammerling Avenue. Boulevards are typically more attractive to pedestrian activity. As such, it 
is recommended to maintain the existing cross section within this section of the corridor. It is important to note 
sidewalks built directly adjacent to the curb limits available snow storage. However, current ROW constraints 
north of 14th Avenue South limit potential storage areas along the corridor.
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ADA standards also require sidewalk side-slopes to be two percent or less. Currently the standard is not met at 
private driveways and alleyways throughout the corridor. NDDOT driveway standards (D-750-01A, Driveway 
Type 2A) require a 5.5 foot minimum apron length. As a result, at locations where the sidewalk crosses a 
driveway apron, an additional five feet desired or four feet minimum sidewalk width is required to jog around 
each individual driveway apron.  

The recommended sidewalk footprint can be implemented throughout the corridor without any ROW 
acquisition except at private driveways by reconstructing the roadway to 12 foot lanes. Although utilities could 
be maintained within the recommended sidewalk footprint while meeting ADA requirements, utilities may act 
as a barrier for snow removal and restrict pedestrian accessibility and mobility.  Additionally, sidewalks with 
fewer obstructions may create a more comfortable walking experience and attract higher levels of pedestrian 
utilization. As result, it recommended to relocate the utilities where feasible based upon surrounding ROW 
availability. Utility relocation should be determined on a site by site basis; however, AASHTO lighting standards 
must be met for any proposed alternative. Specific lighting design is beyond the scope of this report and should 
be studied during project development. It is important to note locating utilities behind the sidewalk would 
improve snow removal issues; however, street signs would still be located within the sidewalk. Refer to FIGURE 
7.22 for the proposed corridor cross-sections that not only include pedestrian and vehicle facilities but also 
includes bicycle facilities that will be discussed in the following section. 
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FIGURE 7.22 – Corridor Improvement Plan Cross Sections


