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The proposed continuous flow intersection configuration would include additional eastbound and westbound 
through lanes. Lanes would be dropped at logical termini based upon traffic volumes. The additional 
eastbound through lane would end at the exit ramp for the 4th Avenue South interchange and the third through 
lane for westbound traffic would end as a left-turn lane at 20th Street. Compared to an urban interchange 
configuration, this concept would significantly reduce cost and property impacts.  In fact, the configuration 
could be implemented without any negative building impacts or business relocations.  

The continuous flow intersection is anticipated to experience the following benefits when compared to the 
existing intersection configuration under forecasted 2035 traffic volumes:

•	 85 percent reduction in motorist delays.
•	 75 percent reduction in fuel consumption.
•	 35-50 percent reduction in vehicle emissions. 
•	 70 and 85 percent queue length reduction on Washington Street and DeMers Avenue respectively. 

Reduced queue lengths has the potential to alleviate existing spillback conditions onto the adjacent 
intersection to the south and minimize rear-end crashes at this intersection which accounted for 65 percent 
of  crashes.

•	 Reduced delay leads to improved LOS (LOS “F” to “B”) for the southbound to eastbound left-turn 
movement. The LOS improvement potentially reduces driver frustration and willingness to take chances at 
the intersection. This is important to note as the movement experienced higher than anticipated crash rates.

•	 Proposed signalized right-turns may reduce the higher than expected pedestrian-vehicle crash rates at the 
existing yield controlled porkchop islands.

•	 Reduced pedestrian exposure through the implementation of pedestrian refuge islands on DeMers Avenue.
•	 Reduced rear-end crash rates at the 4th Avenue South on-ramp to DeMers Avenue (0.2 mile east of the 

intersection) by converting the movement from yield controlled to free-flow by providing an additional lane.  
This ramp has been identified as a high crash location by the NDDOT due to the rear-end crash rate.  

The intersection configuration offers the added benefit of meeting the NDDOT LOS “D” threshold without a 
supplementary southside river crossing to help relieve traffic congestion.

TABLE 7.2 – DeMers Intersection Analysis

¹Price includes cost of fuel and equivalent cost of lost productivity based upon Census Bureau Grand Forks 
income data.

Existing PM-Peak Hour 74.6 E 34.8 C

2035 Peak-Hour (With 
32nd Ave River Crossing)

384.4 F 44.5 D

2035 Peak-Hour (No 
32nd Ave River Crossing)

522.3 F 47.4 D

Yearly Delay Related Costs 
(2012 - 2035)¹

¹Cost includes cost of fuel and equivalent cost of lost productivty based upon Census Bureau data regarding average Grand Forks income.

Configuration Delay 
(Sec/Veh)

Level of 
Service

$690,000 $228,000

Existing CFI
Delay 

(Sec/Veh)
Level of 
Service
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The continuous flow intersection would require encroachment of approximately 16 feet onto the Central Fire 
Station driveway. Current fire station operation utilizes an emergency traffic signal on DeMers Avenue to allow 
immediate access out of the fire station. When returning from an emergency call, fire trucks enter 5th Avenue 
South, drive around the fire station and back into the parking bays. To complete the movement, a 48 foot fire 
truck utilizes the entire driveway including the shared use path on DeMers Avenue. As result, removing any 
portion of the fire station driveway would alter current fire station operations. However, fire station redesign to 
include drive-through bays would maintain efficient fire station operations without relocation of the building. 
Central Fire Station personnel have expressed a desire to maintain the current fire station location due to the 
building’s centrality within the city.

The driveway to 5th Avenue South would be restricted to right-in/right-out operation only with the continuous 
flow intersection configuration. Excel Energy, Central Fire Station, Newman Signs and a multi-family residential 
building all utilize the access. To maintain full access to this roadway, the driveway may need to be relocated 
to the northeast. To prevent conflicts with the 4th Avenue South interchange, consolidated access with the 4th 
Avenue South ramp onto DeMers Avenue is recommended. This is anticipated to result in ROW acquisition 
from Xcel Energy. The current configuration of the ramp connecting 4th Avenue South to westbound DeMers 
has line of sight constraints resulting from the angle of entry onto DeMers. Refer to FIGURE 7.13 for a 
graphic illustration of the improvement alternative accepted by Xcel Energy. Cost estimates for continuous flow 
intersection implementation include this improvement in addition to Central Fire Station renovation.

A public information campaign may be needed to educate drivers on the operation of the intersection. Recent 
studies have concluded that 80 percent of unfamiliar drivers responded positively to the unique intersection 
configuration and that 100 percent of daily commuters responded favorably to the configuration.
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FIGURE 7.12 – Proposed Continuous Flow Intersection Configuration
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FIGURE 7.13 – 4th and 5th Avenue South Access Reconfiguration
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Discarded Alternatives: Interchange, Roundabout, Jughandle, Fly-Over, 
Northbound and Southbound Lane Expansion and Improvements to 
Complimentary Corridors
While a number of improvement strategies have been evaluated in the past to improve traffic conditions, 
limited availability of ROW coupled with potential impacts on adjacent properties serve as obstacles to 
increasing roadway capacity. With these constraints in mind, a multi-iterative analysis process was developed 
for the intersection. First, options recently studied and discarded were screened out including interchange 
construction and improvements to complimentary corridors. Next, options anticipated to significantly impact 
adjacent businesses were screened out including fly-over, near-side jughandle, far-side jughandle and 
roundabout alternatives and any alternative that included an additional northbound or southbound through 
lane. Finally, any alternative that failed to meet capacity requirements were discarded including the 2035 LRTP 
recommended at-grade configuration. 

It is important to note the continuous flow intersection configuration positively addresses all of the identified 
crash patterns at the intersection. The issue of sideswipe susceptibility present in the westbound double left-
turn lane may be reduced with improved geometrics, such as AASHTO recommended receiving lanes of 15 
foot width. The new configuration would completely revamp the movement. If the sideswipe crash rate is not 
improved upon continuous flow intersection implementation, it is recommended positive signage and pavement 
markings restricting merging movements within the double left-turn pocket be installed.

Recommendation: Replace the Existing BNSF Railway Underpass Structure and 
Adjacent Lift Station #183
Widespread cracking is present in the portion of the pier originally constructed in 1937. Concrete cores 
indicate the main cracking is result of ACR and to a lesser extent ASR. Damage from ACR and ASR is not 
reversible or reparable: the only long term correction option is replacement of the affected elements of the 
structure. The bridge also exhibits deterioration in the superstructure and retaining walls typical of a bridge of 
this age.

The pavement underneath the bridge structure was constructed in 1964 and is reaching the end of its useful 
life. Vertical clearance constraints underneath the BNSF Railway Bridge have reduced the potential improvement 
options underneath the bridge exclusively to pavement rehabilitation. Rehabilitation efforts improve deteriorated 
sections but do not prevent future deterioration concerns.  

Full bridge replacement would alleviate any ASR and ACR issues within the bridge. Additionally, full bridge 
replacement would address all other concerns to the retaining walls and superstructure. Finally, during bridge 
replacement, the pavement underneath the bridge could be reconstructed.  

Currently, the bridge has retaining walls on three of the four quadrants with a wing wall on the northwest side 
of the bridge. Sloped sections to the abutment may potentially reduce or eliminate the need for retaining 
walls. Sloped sections are potentially more aesthetically appealing and the open sides may be more attractive 
to pedestrian and bicycle activity. It is important to note the proposed grades required to tie in a bridge with 
sloped sides may create undesirably steep grades adjacent to the former City Detention Hospital, currently used 
as a multi-resident housing unit. To avoid possible negative impacts at this potentially historic building, a minor 
retaining wall adjacent to this building may be appropriate. Additionally, bridge replacement with retaining 
walls does offer cost and ROW benefits.

To balance aesthetic, multimodal, ROW and cost considerations, a combination of sloped sections and 
retaining walls may be appropriate. This balance would be developed during the environmental document 
phase of the project. A bridge with sloped sections can be reviewed on FIGURE 7.14 and 7.15 to 
conservatively highlight the bridge studied with the largest footprint and ROW requirements. FIGURE 7.14 
illustrates a bridge with sloped sections, FIGURE 7.15 illustrates a bridge with a combination of sloped sections 
and retaining walls and FIGURES 7.16 and 7.17 illustrate the proposed bridge dimensions.
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All three of the existing tracks would need to remain in service during construction. As a result, a shoo-fly bridge 
would need to be constructed to detour rail service around the bridge construction. Although the exact design 
ROW requirements necessary to construct a shoo-fly was beyond the scope of this report, potential impacts were 
estimated. The two most impactful shoo-fly options were conservatively studied. These options included a full 
north or south bypass structure.  It is important to note that alternative shoo-fly options with reduced impacts may 
be possible. A shoo-fly routed to the north would potentially impact four (4) buildings. A shoo-fly to the south 
would impact one building and the railroad maintenance roundhouse. It is important to note that the grades 
present south of the underpass may limit the vertical clearance that can be provided under the shoo-fly bridge, 
restricting the size of vehicles that can use the route during construction..  Refer to 7.16 for a graphic illustration 
of the potential building impacts for a north and south shoo-fly.  

Input received during consultation and coordination with representatives of BNSF Railway indicated that a north 
shoo-fly alignment will be problematic and may not be feasible. In order to provide rail service to the State Mill 
and Elevator and American Crystal Sugar, BNSF must be able to operate several switches in the vicinity of the 
bridge. BNSF representatives stated that the switching operation would not be feasible with the north alignment 
due to their operational requirements.

Lift station #183 is approximately three feet from the east BNSF Railway Bridge retaining wall and would need 
to be replaced and relocated upon bridge improvements. Storm water design calculations performed on the 
existing drainage area indicate that the existing pumps are sized with capacity for a five-year design storm. It is 
recommended that reconstruction of this lift station includes upgrades to handle a 25 year storm event to meet 
NDDOT design standards. Additionally, it is recommended the lift station be equipped with a grit chamber or 
sediment trap to increase the useful life the station’s pumps.    

Note that bridge reconstruction should be coordinated with intersection design at the DeMers Avenue intersection 
to ensure adequate bridge clearance and that Washington Street gradelines are compatible. The DeMers Avenue 
intersection elevations may need to be modified to meet the desired bridge clearance and approach grades.

If the DeMers Avenue intersection improvements are not implemented, the southbound queue lengths would 
exceed the distance between the intersection and the bridge during the peak hour of the day.  This scenario 
restricts turning vehicles from entering designated turn lanes.  As a result, if the DeMers Avenue intersection 
improvements are not adopted and scheduled within a reasonable time after bridge reconstruction, it may be 
necessary to expand the bridge to include 4 southbound lanes to account for vehicle queues. Bridge expansion 
to include 2 additional southbound lanes would increase the cost of bridge by an estimated $4,000,000 in 2011 
dollars. It is important to note that cost estimates that included this additional $4,000,000 was presented to the 
steering committee.  Steering Committee feedback indicated that this additional cost may be impractical.  This 
input was supported by the fact that other than at 17th Avenue South where frontage roads and medians are in 
place, no location was able to meet NDDOT turn lane length standards.  As a result of the input and supporting 
analysis, this cost was not included in the implementation strategy for the corridor but should be revisited during 
project development.
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FIGURE 7.14  – Proposed BNSF Railway Underpass Improvements (Sloped Section Alternative)

FIGURE 7.15 – Proposed BNSF Railway Underpass Improvements 
(Sloped Sections/Retaining Wall Combination Alternative)



85Recommended Alternatives  

Washington st. Corridor studyWashington st. Corridor study

15
1'

-0
"

77'-0"

Existing Retaining Wall

Existing Bridge

New Bridge

Building Impact
(North Shoo-Fly)

Building Impact
(North Shoo-Fly)

Building Impact
(North Shoo-Fly)

Building Impact
(North Shoo-Fly)

Building Impact
(South Shoo-Fly)

South Shoo-Fly Option

North Shoo-Fly Option

Existing Retaining Wall

New Retaining Wall

77'-0"

12
3'

-0
"

New Bridge

Existing Bridge

95
'-0

"

77'-0"

Existing Retaining Wall

New Retaining Wall

Existing Bridge

New Bridge

Washington St. Corridor Study
Grand Forks - East Grand Forks MPON S

E
W

Bridge Replacement Options

Two Travel Lanes Both Direction With Sloped Sides

Two Travel Lanes Both Direction With Combination
Sloped Sides and Retaining Walls

Two Travel Lanes Both Direction With Retaining Walls

Shoo-Fly Options

FIGURE 7.16 – Bridge Replacement Options


