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EXECUTIVE SUMMARY 
 

A study of traffic circulation patterns, as influenced by near-future 

development along Winter Street and Susquehanna Avenue, was initiated in 

November 2006 at the request of the City of Superior.  Future commercial and 

industrial development in northwestern Superior is expected to bring more 

traffic to the area and potentially increase the number of heavy trucks traveling 

through the city.   

 

The study was primarily focused on determining whether the increased number 

of vehicles would require construction of an off-ramp from US highway 2 to 

Susquehanna Avenue or of a bypass route from US Highway 53 to Winter 

Street.  To do this, a small-area traffic model was developed to project the 

amount of additional traffic to be expected from development in northwest 

Superior and on which roads those extra vehicle trips would likely occur. 

 

The results of the model showed that neither an off-ramp or bypass route 

would be needed to maintain acceptable levels of capacity.  The results do 

show, however, that operations at the intersections of Tower Avenue & Belknap 

Street and Hammond Avenue & Belknap Street will be significantly affected.  

The study recommends that these locations be addressed prior to full-scale 

development in northwest Superior. 

 

The results from other analyses conducted apart from the model indicate that 

non-capacity related issues, such as safety, efficiency and infrastructure 

preservation, exist for a number of roadways in north Superior.  The study 

concludes with a series recommendations to address these issues.  The study 

also recommends that the City of Superior and WisDOT continue to consider 

the merits of both the off-ramp and the bypass route in regards to issues other 

than traffic capacity. 
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ABOUT THE DULUTH-SUPERIOR MIC 
 

The Duluth-Superior Metropolitan Interstate Council (MIC) is 

the designated bi-state Metropolitan Planning Organization 

(MPO) for the Duluth-Superior metropolitan planning area (see 

map below).  In 1975, the MIC was created under a joint agree-

ment between the Arrowhead Regional Development Commis-

sion (ARDC) in Duluth, Minnesota and the Northwest Regional 

Planning Commission (NWRPC) in Spooner, Wisconsin.  ARDC, 

in cooperation with NWRPC, is the recipient of metropolitan 

planning funds made available through federal transportation 

legislation.  MPOs such as the MIC are a forum for discussion 

and resolution of metropolitan transportation issues. 

 
The MIC’s role is to provide guidance and leadership on trans-

portation and land use planning issues in the Duluth-Superior 

metropolitan planning area.  A key goal is to focus the area’s lim-

ited transportation funding on projects that yield the greatest 

benefit and integrate with the existing transportation system.  To 

this end, the MIC conducts studies, develops plans, models the 

transportation system, and programs projects for federal funding 

in the metropolitan area. 

The Duluth-Superior Metropolitan Planning Area includes 

five municipalities and eleven townships in St. Louis 

County Minnesota and  Douglas County, Wisconsin.  

According to 2004 census estimates, the planning area 

had a combined population of 146, 365 people. 
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MAP DISCLAIMER 

The information contained in the following maps is a compilation of data 

from various federal, state, county, regional, and municipal sources.  Geo-

graphic information has limitations due to the scale, resolution, date and 

interpretation of the original source materials.  Users should consult avail-

able data documentation (metadata) to determine limitations and the preci-

sion to which the data depicts distance, direction, location or other geo-

graphic characteristics.  These maps and/or data are not legal survey docu-

ments to be used for describing land for the purpose of ownership or title. 
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INTRODUCTION 
 

In cooperation with the City of Superior and WisDOT, the Duluth‐Superior 
Metropolitan Interstate Council (MIC) set out to determine the effects that near‐
future development in northwestern Superior will have on area traffic patterns.  
Of primary concern was to identify locations where added levels of traffic could 
produce failures in roadway capacity, and to answer two specific questions:  
 

• Does the extra traffic create a need for an eastbound off‐ramp from US 
Highway 2 to Susquehanna Avenue? 

• Will the extra traffic warrant the construction of a northwestern bypass 
route to directly connect US Highway 53 to Winter Street? 

 

To help answer these questions, the MIC enlisted the services of URS 
Corporation to construct a small‐area traffic model of northwest Superior.  The 
model was used to determine how much additional traffic the development of 
available lands in the area would generate, what roads those extra trips would 
be using, and what intersections might be adversely affected. 

In addition, the study examines issues that the model was not designed to 
address, such as the potential for vehicle collisions, congestion issues along 
certain corridors, and the ineffectiveness of existing facilities.  The 
recommendations offered at the end of this document were developed from 
these examinations, as well as from the results of the small‐area traffic model. 

The City of Superior is targeting lands in northwest 
Superior for increased commercial and industrial 
development. 
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Introduction 

For the purposes of this study, the area of increased development was limited to 

the city’s Tax Increment Finance (TIF) district #9 in northwest Superior (see 

Map 1.1).  This is an area containing lands in which the City of Superior wishes 

to direct new commercial and industrial development to in the near future.  

This development will bring additional traffic to the area and have a significant 

impact on transportation patterns throughout the entire northern portion of 

Superior.  This is because major highway connections exist on all sides of north 

Superior: US Highway 2 at the west, Interstate 535 to the north, State Highway 

35 from the south, and US Highway 53/2 in the east.  Highway 2 extends 

through the city along Belknap Street, which acts as the primary east-west 

arterial route through Superior. 

To access northwest Superior from the north, south and east, traffic is required 

to travel through the core of the city.  Not only do the above-mentioned 

highways carry a significant number of automobiles daily, they also facilitate 

the movement of high volumes of freight via heavy trucks.  Many of these 

trucks subsequently travel through Superior’s busy downtown. 

In addition to commercial trucking, freight also enters and exits the city along a 

number of rail lines.  As a result, the northern portion of the city has many at-

grade rail crossings.  These crossings introduce both a potential for traffic 

congestion and an increased risk of train-vehicle collisions.  The work done for 

this study aimed to address issues related to automobile, truck and rail traffic in 

north Superior, as they relate to the increased traffic that development in the 

northwest portion of the city will bring. 

Scope of the Study 

Lands in northwest Superior are transitioning 

towards industrial uses, bringing more traffic, 

including commercial trucking into the area. 
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Map 1.1:  Area of increasing 

development in northwest 

Superior 

A Tax Increment Financing (TIF) 

district has been established in 

northwest Superior to encourage 

industrial and commercial 

development.  Increases in daily 

automobile, heavy truck, and rail 

volumes are expected to 

accompany any new developments. 
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Introduction 

Currently, the eastern terminus of the Bong Bridge 

(US Highway 2) exists at Belknap Street in 

northwestern Superior.  An on-ramp exits at 

Susquehanna Avenue, but not an off-ramp.  Since a 

number of commercial and industrial facilities in the 

area are accessed via Susquehanna avenue, ramps on 

Susquehanna Avenue would eliminate the need for 

automobiles and heavy trucks accessing the bridge 

from having to use Belknap Street.  As illustrated in 

Map 1.2, vehicles accessing Susquehanna Avenue 

from the Bong Bridge are required to use Belknap 

Street.  Trucking firms in general have reported that 

this configuration is confusing to drivers, causes 

delay, and that the turning radius at the intersection 

of Belknap Street and Susquehanna Avenue is 

inadequate to accommodate trucks. 

US Highway 2 plays an important role in the 

movement of people and goods in and out of 

Superior.  With increased commercial and industrial 

development in the northwest, there is a concern that 

future traffic demands would render the current ramp 

configurations insufficient and cause poor levels of 

service (LOS) and increasing delay at adjacent 

intersections. 

Map 1.2:  Current Bong Bridge configuration 

The dotted line shows the off-ramp connection that currently 

does not exist for Susquehanna Ave.  

Inadequate turning Inadequate turning 

radiusradius  

Is there a need for an off-ramp to Susquehanna Avenue from the Bong Bridge? 



  NW Superior Traffic Circulation Study 

 Introduction 

5 

Also important to this study was determining how a 

hypothetical bypass around downtown Superior 

might affect travel patterns if lands were fully 

developed in northwest Superior.  Such a route would 

require building a road to directly connect N 3rd Street 

to Winter Street in the west (Map 1.3).  This link 

would ultimately provide a more direct link between 

the two main bridges in Superior and allow East/West 

cross-town traffic to flow more freely.  It would also 

take a significant number of heavy trucks off of 

downtown streets, as trucks traveling to and from 

northwest Superior could avoid a series of 

uncontrolled intersections along Winter Street, or 

delays along Belknap Street. 

Map 1.3:  Potential bypass connection 

The yellow route represents a potential bypass route around the 

city.  The dotted line shows a connection that is currently 

missing. 

Is there a need for a US Highway 53 & Winter Street Connector? 
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Introduction 

The level of truck traffic using busy commercial and residential 

streets in the City of Superior is already significant.  It is 

expected to increase with the intensification of commercial and 

industrial development in northwest Superior. 

The intensification of heavy truck traffic on busy 

commercial and residential streets raises a number of 

significant concerns.  Rising safety risks, road congestion, 

pavement wear, greater noise, lower air quality and dirty 

city streets and sidewalks are all issues that have been 

raised by residents of Superior.  Increasing commercial 

and industrial land uses in northwest Superior will bring 

additional truck trips through the city.  This begs the 

question of, “how much is too much?”  Without 

attempting to answer that question specifically, this study 

does emphasize additional truck traffic as a significant 

factor to be considered in its findings regarding crash 

rates, access density and levels of service (LOS). 

Is increasing freight traffic in northern Superior problematic? 
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The MIC’s 2007 public involvement plan establishes procedural guidelines for 

the agency to follow when carrying out its studies and programs.  The 

guidelines were designed to be flexible enough to fit the different needs of each 

individual plan or study, yet still establish a level of consistency to ensure an 

appropriate level of public involvement is achieved. 

Following the Duluth-Superior MIC public involvement plan 

STAKEHOLDER & PUBLIC INVOLVEMENT 

Because the parcels of land being studied have already gone through a public 

process in the City of Superior in order to be designated as a TIF district, and 

because the primary purpose was to evaluate the effects of additional traffic 

resulting from land use changes that have already been approved, it was 

determined that the level of initial public outreach did not need to be extensive. 

Following the guidelines of the MIC’s public involvement plan, a steering 

committee was formed, consisting of the following public officials and 

transportation professionals who then determined the level of public 

involvement needed for the remainder of the study: 

Identifying the level of public outreach 

Ron Chicka - Metropolitan Interstate Council 

Anna Davey - WisDOT Northwest Region 

Jeff Emerson - WisDOT Northwest Region 

Jeff Geotzman—City of Superior 

Robert Herling - Metropolitan Interstate Council 

Dave Lamont - WisDOT Northwest Region 

Morris Luke—WisDOT Northwest Region 

Andy McDonald - Metropolitan Interstate Council 

Dan Myers - URS Corporation 

Dean Ryan - WisDOT Northwest Region 

Jason Serck - City of Superior 

Eric Seiberlich - URS Corporation 

Steering  

committee 
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Public Involvement 

The steering committee recommended a survey of businesses in northwest 

Superior, as well as all local trucking firms, be conducted to help identify issues 

as they relate to the movement of freight along Superior roadways.  A total of 

54 surveys were mailed out, and 19 were returned (35%).  Although, not a 

strong representation statistically, the responses did help identify 

transportation issues specific to traffic circulation into and out of northwest 

Superior.  The major findings are listed below.  Results of the entire survey can 

be found in appendix B (page 50). 

Survey of area businesses and local trucking firms 

• 61% of respondents believed truck travel between the Bong Bridge and 

Blatnik Bridge is difficult or inefficient. 

• 61% of respondents identified rail crossings as a significant problem for 

trucks traveling to or from their business. 

• 39% of respondents indicated that the current truck routes contribute to 

poor travel time. 

As results from the traffic model came in, and other information was being 

finalized, a follow-up mailing was sent to the 54 organizations originally 

surveyed.  The mailing  provided a brief summary of the survey findings, 

directed them to additional information on the MIC website, and invited them 

to attend an upcoming public presentation at the Superior City Council. 

Retail or 

Services

17%

Proccessing

5%

Manufacturing

17%

Other

11%

Warehousing

17%

Trucking

33%

Figure 2.1: Breakdown of survey 

respondents 
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Throughout the study, the MIC promoted the agency 

website, directing people to information regarding the 

Northwest Superior Traffic Circulation study.  As 

information became available, staff posted results 

from the survey, small-area traffic model and other 

analyses on the website. 

Using the MIC website as a public 

participation tool 

The MIC presented the findings of the Northwest 

Superior Traffic Circulation Study at the Superior 

City Council’s February 2008 Meeting of the Whole.  

Results from the small-area traffic model and other 

analysis were explained, and the resulting 

recommendations were presented for public 

comment.  The meeting was also televised on 

Superior’s public access channel, SATV 7, where 

viewers were subsequently directed to the MIC’s 

website for further information and comment.  

Public presentation of study findings 

Conclusions from the public involvement 

Results from the survey showed that, from the 

perspective of area businesses and local truckers, 

several conditions make traffic circulation in northern 

Superior difficult.  Issues related to the rail crossings 

and inefficiencies along the designated truck routes 

were identified as significant causes of delay.  

Subsequently, several of the things cited in the 

surveys returned were examined in this study, as 

shown in the following chapter: Existing Conditions. 

Other public input the MIC received during the study 

was related primarily to safety concerns that can be 

made worse with the existence of heavy trucks and 

rail traffic moving through the area.  Therefore, a 

number of issues related to these safety concerns were 

also examined. 
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Existing Conditions 

A significant portion of north Superior is defined by the City’s comprehensive 

plan (1997) as either port, warehousing, assembly, transfer, heavy 

manufacturing, mix manufacturing, distribution or refining.  For the purposes 

of this study, all of these land uses will be referred to as “industrial.”  Map 3.2 

represents approximately 3,000 acres of north Superior.  Roughly 30% of this 

land is devoted to industrial activities (areas in purple), most of which is 

concentrated along the harbor.  Areas in grey represent transitional lands that 

have the potential of being used for industrial related activities in the future.  

Map 3.1 shows the future land use types intended for TIF district #9. 

Current and future land uses 

as they relate to the study 

EXISTING CONDITIONS 

The locations of industrial and commercial land uses greatly influence 

transportation patterns in north Superior.  Principal roadways of Interstate 535, 

US Highway 2, and Wisconsin Trunk Highway 35 all provide access to 

industrial and commercial land uses in northwest Superior.  Therefore, they are 

also designated as truck routes, providing for the expedient movement of goods 

to and from these areas.  Currently, however, there is no such facility that links 

these roadways together and provides unhindered travel around the northern 

perimeter of the city.  Because of this, traffic trying to access northwest Superior 

from Interstate 535 in the north, or US Highway 2/53 in the east are required to 

travel through the central business district. 

As illustrated in Map 3.4 on page 13, a major portion of the average daily traffic 

(on the order of 33,000 vehicles per day; see Figure 2.1) moves through the 

intersection of Belknap Street and Tower Avenue (Hwy 35) in the central 

business district.  A significant amount of congestion already exists at this and 

adjacent intersections during certain times of the day and is expected to worsen 

with additional traffic accessing northwest Superior in the near future. 

Current transportation patterns 
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Map 3.2: Current land use in 

northern Superior 

Industrial activities are 

concentrated in the north, 

northwest, and northeast 

portions of Superior and 

surround the city’s central 

business district. 

Map 3.1: Future land use of      

TIF District #9 

The city has established a TIF 

district in northwest Superior 

with the intention of locating 

new industrial activities in the 

purple areas and commercial 

uses in the red areas. 
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Existing Conditions 

Map 3.3:  Main 

transportation routes in 

northern Superior 

Roads in Superior follow a 

hierarchy based on the 

traffic volumes they carry.  

Routes in red represent the 

principal arterials; routes in 

purple, minor arterials.  On a 

daily basis, the majority of 

traffic follows these routes. 

The dotted lines represent 

roads that are designated as 

truck routes, and are mostly 

limited to arterials and 

collectors. 

Existing rail lines are 

represented in grey. 
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Map 3.4:  Average annual daily 

traffic in northern Superior 

A major portion of daily traffic in 

Superior passes through the 

intersection of US Highway 2 

(Belknap Street) and US Highway 

35 (Tower Avenue). 

Figure 3.1: Determining 

AADT at an intersection 

The annual average daily traffic 

(AADT) for an intersection is 

found by summing the volumes 

of all legs and dividing by 2 to 

account for vehicles being 

counted twice.  Where only the 

volumes of two legs are known, 

the sum of the two volumes is 

used for the AADT.  
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Existing Conditions 

Accounting for the number of heavy trucks traveling on roads in north Superior 

is difficult.  Area-wide truck counts are not conducted on a regular basis, and 

subsequently, the small-area traffic model did not have the capability to project 

truck movements.  Heavy trucks, however, do make up a significant portion of 

daily traffic throughout north Superior, and the effects of these truck trips 

should be considered. 

Some truck counts do exist from previous years and the percentage of daily 

traffic in those counts that represent heavy trucks are shown in Map 3.5.  

Although not ideal, it can be assumed that these percentages are not wildly 

different from what they are today and can thus be applied to WisDOT’s 2005 

average annual daily traffic (AADT) volumes to estimate the number of trucks 

traveling along certain corridors in north Superior.  Doing this suggests that 

roughly 350 to 450 trucks travel along Winter Street and on Susquehanna 

Avenue, and that roughly 600 trucks are traveling on Belknap Street between 

the Bong Bridge and the central business district.  Figure 3.2 to the left shows 

what types of trucks are included in these percentages.  Semi-trailer trucks 

make up roughly half of all trucks counted at each location, except for at the 

Bong Bridge ramps and E Street and US Highway 53/2, where they are 60% and 

70% respectively.  

Together, the truck counts indicate that heavy trucks make up more of the 

traffic traveling on Winter Street and Susquehanna Avenue in northwest 

Superior than on any other route in the study area (roughly 1 truck for every 5 

vehicles).  This is consistent with the various land uses along Winter Street in 

north Superior.  A number of trucking firms are located in the northeast portion 

of the city, while a large amount of warehousing and other industrial activities 

exist in the north and northwest. 

COMMERCIAL TRUCKS 

SEMI-TRAILER TRUCKS 

Figure 3.2: Vehicle types included in the 

truck counts      

The percentages shown in Map 2.5 include 

these vehicle types of trucks.  Semi-trailer 

trucks made up roughly half of the 

percentages, except at the Bong Bridge 

ramps and E Street & US Highway 53/2. 

Percentage of traffic that is trucks 
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Map 3.5: Estimated percentage 

of daily traffic that is heavy 

trucks 

In the absence of current truck 

counts in the study area, 

historical counts were used to 

estimate the number of trucks on 

specific roadways (based on 2005 

AADTs). 
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Public Involvement 

The three most recent years of crash data available (2002 – 2005) for the study 

area were studied for patterns regarding traffic safety at intersections and along 

road segments.  Most crashes occur at intersections, and Map 3.6 shows the 

range of crashes associated with area intersections over three years.  The highest 

numbers of crashes are associated with intersections that experience the greatest 

volumes of daily traffic.  This is to be expected.  To gauge whether any of these 

intersections have had an abnormally high number (or frequency) of crashes, 

crash rates were determined for each of these intersections (see Figure 3.3) and 

then compared to the average crash rates of similar intersections across the State 

of Wisconsin.  

Crash rates were also calculated for road segments in the study area (see Table 

3.2 on page 19).  It is difficult to fairly compare crash rates between different 

urban road segments, let alone a statewide average (as was done with 

intersections in the study area), because conditions vary so much from one 

segment of a street to another.  Crashes related to urban intersections can also 

dramatically skew segment crash rates.  For this study, however, crash rates for 

different segments were ranked against each other.  The segments with the four 

highest crash rates are shown in Map 3.7 on page 18.  

Traffic safety in the study area 

 

number of crashes  x  1,000,000 
 

AADT  x  number of years  x  365 

Figure 2.3:  

Calculating crash rates for 

intersections  

(crashes per million vehicles 

entering intersection) 
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Map 3.6:  Intersection crashes on 

arterials & collectors (2002-2005) 

Bigger dots represent more 

crashes, but since the probability 

for crashes increases with the 

amount of traffic, the big dots do 

not necessarily mean these 

intersections are overly 

hazardous. 
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Existing Conditions 

Map 3.7:  High-crash locations in 

northern Superior 

Of the intersections exceeding 

the statewide crash rate average,  

Banks Avenue & Belknap Street 

and Hammond Avenue & Belknap 

Street also exceed Wisconsin’s 

average crash frequency for 

urban intersections.  

Segments of Tower Avenue, 

Grand Avenue, and Winter Street 

have the highest segment crash 

rates in the city. 

Table 3.2 on the following page 

lists these segments and their 

crash rates. 

Lake Superior

Exceeds state average for intersection crash frequency

Exceeds state average for intersection crash rate

Road segments with the highest crash rates
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Segment 
Length 

(miles) 
ADDT 

Avg. Annual 

Crashes 
Crashes per MVM 

1.  Winter St. - Tower Ave. to Catlin Ave. 0.78 2,000 11.8 20.72 

2.  Grand Ave. - Winter St. to Hwy 53 0.40 2,200 6 18.68 

3.  Tower Ave. - Belknap St. to Winter St. 0.50 9,200 30.3 18.02 

4.  Winter St. - Catlin Ave. to Hill Ave. 0.47 890 2.5 16.37 

5.  Hammond Ave. - Belknap St. to Winter St. 0.50 7,100 17.5 13.51 

6.  Catlin Ave. - Belknap St. to Winter St. 0.50 3,450 8 12.71 

7.  Grand Ave.  - Belknap St. to Winter St. 0.50 2,700 5.5 11.16 

8.  Tower Ave. - Winter St. to N 3
rd

 St. 0.51 5,500 11.3 10.99 

9.  Belknap St - Banks Ave. to Catlin Ave. 0.92 14,228 48.5 10.15 

10.  Catlin Ave. - Winter St. to Hwy 53 0.40 3,450 5 9.93 

11.  Hammond Ave. - Winter St. to N 5
th

 St. 0.33 5,500 16.3 8.70 

12.  Hwy 53 – E St. to Belknap St. 0.34 14,650 12 6.60 

13.  Winter St. – Susq. Ave. to Tower Ave. 1.02 2,500 5.3 5.69 

14.  Belknap St. - Catlin Ave. to Hwy 53 0.93 10,700 19.3 5.31 

15.  Belknap St. – Susq. Ave. to Banks Ave. 1.04 10,342 19.2 4.89 

16.  Hwy 53 - I-535 Exit to Catlin Ave. 0.45 14,650 6.8 2.81 

Intersection 
Total 

crashes 

2002-2005 
ADDT 

Annual 

crashes 
Crash rate 

Crashes 

above 

state avg. 

Percent of state avg. 

crash rate 

Statewide average for AADT > 25,000 *     11.24 0.82     

Belknap St. & Tower Ave. 35 26900 8.75 0.89 -2.49 108.7% 

Statewide average AADT 15,000 to 25,000 *     6.16 0.87     

Belknap St. & Banks Ave. 28 19250 7.00 1.00 0.84 114.5% 

Belknap St. & Hammond Ave. 29 20800 7.25 0.95 1.09 109.8% 

Belknap St. & Catlin Ave. 22 17200 5.50 0.88 -0.66 100.7% 

Table 3.1:  Intersections exceeding average crash 

rates for Wisconsin 

The four intersections in Table 2.1 have average 

annual crash rates that exceed Wisconsin’s statewide 

average rates for urban intersections (year 2004).  It 

should be noted, however, that they do not exceed 

by much, and that the statewide averages have large 

standard deviations relative to the local crash rates. 

Table 3.2:  Crash rates for road segments in northern 

Superior 

The four road segments in north Superior with the 

highest crash rates are highlighted in orange and 

correspond with those shown in Map 2.7 on the 

previous page.  The crash rate for segments is 

measured as crashes expected per million vehicle 

miles traveled (MVM).  

* Wisconsin averages for the year 2005.  Source:  Midwest Regional University Transportation Center -  Intersection 

Crash Summary Statistic for Wisconsin 

 

average annual crashes  x  1,000,000 
 

AADT  x  365  x  miles 

Figure 3.4:  

Calculating crash rates for segments  

(crashes per million vehicle-miles traveled) 

(Standard deviation of 0.44) 

(Standard deviation of 0.45) 
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Existing Conditions 

Each additional driveway or access point along a roadway increases the 

potential for conflicts.  Collectively, access points can increase the likelihood of 

crashes, cause greater delay and lengthen travel times.  As such, roadways that 

serve higher volumes of traffic traveling at higher speeds should have fewer 

access points, spaced farther apart.  Several primary routes in north Superior 

have segments with crash rates higher than expected for urban roads with 

similar access densities (access points per mile).  Table 3.3 lists average crash 

rates for different access densities, while Table 3.4 and Map 3.8 show the 

segments in north Superior that exceed these crash rates (crashes per million 

vehicle-miles traveled). 

Segment 
Access Points 

per Mile 

Segment Crash 

Rate 

(MVMT) 

Expected Crash 

Rate 

(MVMT) 

1.  Winter St. – Tower Ave. to Catlin Ave. 68 20.7 10.6 

2.  Grand Ave. – Winter St. to Hwy 53 47.5 18.7 9.4 

3.  Tower Ave. – Belknap St. to Winter St. 48 18.0 9.4 

4.  Winter St. – Catlin Ave. to Hill Ave. 70 16.4 10.4 

5.  Catlin Ave. – Winter St. to Hwy. 53 37.5 9.9 7.3 

6.  Catlin Ave. – Belknap St. to Winter St. 72 12.7 10.6 

7.  Grand Ave. – Belknap St. to Winter St. 48 11.2 9.4 

8.  Hammond Ave. – Belknap St. to Winter St. 54 13.5 10.6 

9.  Belknap St. – Banks Ave. to Catlin Ave. 51 10.2 9.4 

Table 3.4: Segments with crash rates 

exceeding those expected with 

equivalent access densities (access 

points per mile). 

Access Points per Mile 
Undivided (Painted Centerline) 

Crash Rate (per MVMT)* 
Two-way Left Turn Lane 

Crash Rate (MVMT)* 
Raised Median 

Crash Rate (MVMT)* 

Less than 20 3.8 3.4 2.9 

20 to 40 7.3 5.9 5.1 

40 to 60 9.4 7.4 6.5 

Over 60 10.6 9.2 8.2 

Table 3.3: Expected crash rates by 

facility type and access density 

(access points per mile).  

Source: National Cooperative Highway Research 

Program Report 3-52. 

*  Million vehicle-miles traveled  

Driveways and access points in the study area 
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Map 3.8: Segments exceeding 

expected crash rates for 

equivalent access densities 

The road segments highlighted in 

orange are those that have crash 

rates higher than expected 

according to their access 

densities. 
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Although variable, at-grade rail crossings in north Superior, on a whole, can 

experience as much as 35 train movements a day.  A significant number of these 

movements are related to trains switching in the rail yards.  Map 3.9 shows the 

range of train movements occurring per day at each crossing in north Superior. 

The Federal Rail Administration (FRA) calculates crash-prediction values for at-

grade rail crossings.  These values are calculated based on the daily volumes of 

both train and vehicle traffic, existing warning devices, and historical crashes at 

the crossing.  The values represent the number of crashes expected at the 

crossing in any given year.  

The prediction numbers are not intended to identify a particular crossing as 

hazardous or not, but are instead meant to be used to rank crossings in a given 

area in terms of which ones should receive the limited attention and resources 

of local agencies.  Table 3.5 lists the crossings in north Superior that have the 

five highest crash-prediction numbers.  Map 3.10 on page 24 shows all rail 

crossings in north Superior, ranked by their crash prediction numbers. 

Rank US DOT Number Road Surface Control Device Road AADT 
Train Movements 

per Day 
Crash Prediction 

(crashes per year) 

1 186175T Tower Ave Concrete Gates 6,300 10 0.080284 

2 691654N Belknap St Rubber Gates 12,400 14 0.054789 

3 852850S Hughitt Ave Timber Crossbucks < 500 8 0.048594 

4 186169P Grand Ave Concrete Flashers 2,700 10 0.039033 

5 186157V Belknap St Rubber Gates 9,000 10 0.034499 

Table 3.5:  Rail crossings in northern Superior with the highest FRA crash-prediction numbers  

 

Crossings along major corridors, such as Tower 

Avenue, can significantly delay traffic movements 

throughout the day. 

Rail traffic & rail crossings in the study area 
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Map 3.9:  Average train 

crossings per day in northern 
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Dots in Yellow represent an 

average of 10 train movements 

per day.  These crossings are 

located on a number of major 

roads in north Superior. 
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Map 3.10: Rail Crossings in 

northern Superior 

Crossings in the map are 

numbered in order from those 

with the highest probability of 

crashes to those with the lowest.  

The crossings in yellow 

correspond to table 2.5 above. 
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The surfaces of rail crossings in north Superior range from rubber (highly 

durable) to asphalt (least durable).  The average lifespan of asphalt surfaces is 

approximately 10 years.  This can be accelerated by a variety of conditions, 

including soil types and the amount of axel weight the crossing experiences.  

Map 3.11 shows the location of asphalt crossings in north Superior.  All asphalt 

crossings exist along truck routes, and a number of them currently show signs 

of considerable deterioration. 

Asphalt crossings in northwest Superior  are 

showing signs of deterioration.   Daily truck traffic 

on Winter St. is estimated to be above 20% of an 

average 2,900 vehicles per day. 

Asphalt rail crossings in the study area 
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Map 3.11:  Rail crossings with 

asphalt surfaces in northern 

Superior 

The red triangles show locations 

of asphalt crossings in northern 

Superior.  All existing asphalt 

crossings lie along designated 

truck routes. 
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The configuration of existing highway facilities does not provide an expressway 

connection from west to east, or between the Bong Bridge (US Highway 2) and 

the Blatnik Bridge (Interstate 535).  As a result, traffic trying to access northwest 

Superior from I-535 in the north or US Highway 53/2 in the east are required to 

drive through the city’s central business district, being both encumbered by and 

adding to a number of busy intersections like Tower Avenue & Belknap Street, 

which facilitates 33,000 vehicle movements per day. 

 

Freight movement is an important activity associated to the land uses in 

northwest Superior, and commercial trucks have a significant presence in the 

area.  Trucks make up to 20% of daily traffic accessing the area, or 

approximately one out of every five vehicles.  It is estimated that 600 trucks 

travel on Belknap Street daily, while 450 trucks move along Winter Street.  Both 

of these corridors rank among the top roadways in northern Superior in terms 

of the number of crashes expected to occur on them each year.  In addition, the 

rail crossings with the highest crash prediction numbers, fastest deteriorating 

surfaces, and inefficient warning devices are also found along these and other 

designated truck routes in the study area. 

Existing conditions: conclusions 
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Small-area traffic model 

For this study, a small-area traffic model was developed to determine the 

amount of additional traffic that should be expected in north Superior as a 

result of fully developing three available sites in TIF district #9.  Using the 

model, traffic was projected for the weekday PM hour of peak traffic 

volumes because this hour represents when traffic operations will be most 

stressed.  The additional traffic, as projected, was then modeled to 

determine how many of the additional trips would travel along the different 

corridors in the area. 

Focus of the traffic model 

SMALL-AREA TRAFFIC MODEL 

Site 1: Winter Street Industrial Park 

Site 2:  Vinje Industrial Park 

Site 3:  Vacant land along US Highway 2 

Components of the traffic 

model 

Three development sites within TIF District #9 were modeled as the 

locations of origin or destination during the PM peak period (Map 4.1): 

The routes of travel modeled were primarily the arterials and collectors in 

north Superior.  In addition, the movement of the projected traffic volumes 

through nine intersections in the study area were studied via the model. 

Finally, the extra vehicle trips were modeled under the scenario of having a 

bypass connection between US Highway 53 and Winter Street.  This was 

done to estimate how many vehicle trips would follow this route if it 

existed.  
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Map 4.1: Components of the 

traffic model 

A full build out scenario of 

three sites of future 

development were modeled to 

determine future traffic 

patterns in the area.  The nine 

intersections identified in red 

were also modeled to see if 

they could meet the increased 

traffic volumes. 



NW Superior Traffic Circulation Study 30 

Small-area traffic model 

Site no. 1: 
Winter St. Industrial Park 

PM peak hour (4:30 – 5:30) 

Floor space (ft
2
) IN trips OUT trips TOTAL 

Manufacturing 140,000 38 66 103 

Warehousing 140,000 16 49 65 

TOTAL 280,000 54 115 169 

Site no. 2: 
Vinje Industrial Park 

PM peak hour (4:30 – 5:30) 

Floor space (ft
2
) IN trips OUT trips TOTAL 

Manufacturing 110,000 29 52 81 

Warehousing 80,000 9 28 37 

Light industrial 50,000 6 43 49 

Office space 20,000 6 25 31 

TOTAL 260,000 50 148 198 

Site no. 3: 
Vacant property on Belknap 

PM peak hour (4:30 – 5:30) 

Floor space (ft
2
) IN trips OUT trips TOTAL 

Light industrial 40,000 5 34 39 

Retail 60,000 223 212 435 

Office space 10,000 3 12 15 

Hotel (60 rooms) 40,000 19 17 36 

TOTAL 150,000 250 275 525 

TOTAL TRIPS 892 

The model showed that the three sites, if fully developed, 

would produce an extra 892 vehicle trips during the PM 

peak hour of traffic.  More than half of these trips are 

associated with Site 3, which was modeled as containing 

mostly commercial activities.  The trips generated by each 

site are shown in Table 4.1. 

These extra vehicle trips, as generated by the three sites 

under a full-development scenario, were included within 

an overall projected increase for the larger metro area.  As 

a result, there are even more trips projected to occur 

along north Superior roadways in the study area beyond 

those produced by the three sites.  Some of these trips are 

included in the numbers presented in Map 4.2, which 

shows year 2025 traffic increases along specific routes as 

projected and assigned by the model. 

Table 4.1: Projected traffic from each site by land use 

The different land uses generate different amounts of traffic, with 

commercial uses in Site 3 projected to bring more than half of the extra 

vehicle trips into northwest Superior. 

Results from the traffic model 
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Map 4.2: Traffic volumes in 

northwest Superior as projected 

by model  

The small-area traffic model 

predicts that by 2025 daily traffic 

levels will increase by roughly 

2,000 vehicles on Belknap Street, 

Winter Street, Tower Avenue, 

Susquehanna Avenue.. 
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Small-area traffic model 
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Figure 4.1: Intersection LOS by vehicle delay in 

seconds. 

Signalized intersections where vehicles are 

delayed longer than 55 seconds have poor LOS.  

Vehicle delays greater than 35 seconds are 

indicative of LOS deficiencies at unsignalized 

intersections. 

Source: TRB Highway Capacity Manual, 2000 
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Secondary to determining the need for an off-ramp or a bypass connection, nine 

intersections in the study area were examined to see how they would perform 

under the additional weekday PM peak traffic that was projected with the 

model.  Table 4.2 lists those intersections and the levels of service (LOS), a meas-

ure of congestion, associated with each movement at the intersection. 

It should be emphasized that the assessment of how these intersections will op-

erate is very general, and that it is not an assessment of how these intersections 

are operating under current conditions.  For the purpose of the model, all nine 

intersections were assumed to be operating optimally in the context of the 

weekday PM peak hour only.  This scenario represents the best operations un-

der the worst conditions.  What the results show is that even under the most 

suitable traffic control, these locations may face some failures, and that those 

that show excessive delay need to be examined more closely when development 

occurs in northwest Superior. 
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Map 4.3: Intersections analyzed for future LOS  

Intersections in red approach failure even with optimal 

configurations and signal operations. 

Intersections in yellow are those that would require extra traffic 

control to avoid poor LOS, but such controls might conflict with 

adjacent intersection operations or rail crossings. 

Intersection 
Eastbound Westbound Northbound Southbound 

Left Through Right Left Through Right Left Through Right Left Through Right 

1.  Susquehanna Ave. & Bong Bridge on-ramp                         

Level of service (LOS)             A A     A A 

Traffic control delay per vehicle (sec)             <10 <10     <10 <10 

2.  Susquehanna Ave. & Belknap St.                         

Level of service (LOS) A A A B A A A A A A A A 

Traffic control delay per vehicle (sec) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

3.  Maryland Ave. & Winter St.                         

Level of service (LOS)   A A A A   A   A       

Traffic control delay per vehicle (sec)   <10 <10 <10 <10   <10   <10       

4.  Bong Bridge off-ramp & Belknap St.                         

Level of service (LOS)   B     C         A   A 

Traffic control delay per vehicle (sec)   18     28         <10   <10 

5.  Bong Bridge on-ramp & Belknap St.                         

Level of service (LOS) B B A D B A C C A       

Traffic control delay per vehicle (sec) 18 10 <10 39 10 <10 32 34 <10       

6.  Tower Ave. & Winter St.                         

Level of service (LOS) B B A B B B B A A A A A 

Traffic control delay per vehicle (sec) 16 12 <10 12 14 10 <10 <10 <10 <10 <10 <10 

7.  Tower Ave. & Belknap St.                         

Level of service (LOS) D C C F C B F D D E C B 

Traffic control delay per vehicle (sec) 54 28 28 104 24 18 134 46 36 76 30 18 

8.  Hammond Ave. & Winter St.                         

Level of service (LOS) A A A A A A B A B B B B 

Traffic control delay per vehicle (sec) <10 <10 <10 <10 <10 10 10 <10 12 10 12 10 

9.  Hammond Ave. & Belknap St.                         

Level of service (LOS) C B B C B B E D C F C B 

Traffic control delay per vehicle (sec) 24 12 12 24 10 12 62 52 38 >150 20 18 

Table 4.2:  Projected levels of service (LOS) at area intersections for the year 2025 with complete development of the three sites  

The intersections of Tower & Belknap and Hammond & Belknap (highlighted in red) are projected to have capacity problems by 2025 traffic volumes.  

This is despite the assumption that signal operations and lane configurations will be optimized, as in the model. 
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Small-area traffic model 

The small-area traffic model was used to project the expected increase in traffic 

due to the full development of three sites in northwest Superior.  The model 

showed that these sites would produce approximately 900 extra vehicle trips 

during the peak PM hour of traffic, with 59% of the trips accessing Site 3 near 

the existing Bong Bridge off-ramp. 

Overall, daily traffic is expected to increase by roughly 2,000 vehicles along all 

the major roadways in northwest Superior by the year 2025.  The model shows 

that this increase will lead to poor levels of service (LOS) at the intersections of 

Tower Avenue & Belknap Street and Hammond Avenue & Belknap Street.  The 

model also indicates that additional traffic controls may be needed at the 

intersections of Tower Avenue & Winter Street and Garfield Avenue & Belknap 

Street near the base of the Bong Bridge.  Such changes would likely interfere 

with the operations at nearby intersections and rail crossings and will need 

further examination regarding their effects on area-wide traffic operations. 

Small-area traffic model: conclusions 
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This study was undertaken to estimate the effects that the full development 

of three specific sites in northwest Superior will have on traffic patterns 

throughout north Superior.  In addition, the MIC set out to specifically 

answer whether increased traffic from the developments would require the 

construction of an additional off-ramp or a bypass to avoid significant 

congestion problems.   To do this, a small-area traffic model was run, which 

showed that neither an off-ramp nor a bypass was necessary to maintain 

acceptable levels of service (LOS) on area roadways and intersections.  As 

such, the MIC is not recommending the programming of a ramp or a bypass 

connection at this time. 

Apart from LOS, however, there are a number of other conditions within 

north Superior as noted in the Existing Conditions chapter (pages 10–27), 

which could be improved by the presence of either the off ramp or the 

bypass connection.  For instance, as shown in Table 3.2 (page 19) and Table 

3.4 (page 20), Winter Street ranks high in terms of crash rates.  Safety (and 

pavement life-span) could be improved along Winter Street in the northeast 

by providing a bypass connection between Highway 53 to Winter Street in 

the northwest. 

It should also be noted that the small-area model has limitations in what it 

can account for.  For instance, model results might show that operations at 

RECOMMENDATIONS FROM THE STUDY 

General recommendation: 

Continue to study the need for an 

off-ramp and bypass connection 

The need for  an off-ramp connecting US Highway 2 

to Susquehanna Avenue should to be reexamined 

during future transportation studies in the City of 

Superior. 
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Recommendations for specific actions 

Map 5.1:  Potential LOS issues not accounted for in the model (future 

accesses along Belknap St.) 

The small-area model used in this study did not account for the loca-

tion of future accesses, such as might exist along Belknap Street when 

Site 3 becomes fully developed.  If these possible accesses had been an 

input into the model, the LOS results may have warranted an off-ramp 

to Susquehanna Avenue. The recommendations found on pages 37-45 are 

specific actions that the MIC recommends the City of 

Superior undertake within the next 15 years.  They 

were developed with consideration of their impacts 

on traffic circulation in north Superior, including the 

mitigation of traffic congestion, improvement of 

safety, and preservation of infrastructure. 

Belknap intersections might not be adversely affected 

by the absence of an off-ramp on Susquehanna, but 

what about operations at uncontrolled accesses along 

Belknap?  For instance, once Site 3 (vacant land along 

US Highway 2) is fully developed with commercial 

land uses, as expected, would it be beneficial to get 

semi-trailer trucks off of the stretch of Belknap Street 

between Susquehanna Avenue and Garfield Avenue 

(See Map 5.1)? 

Therefore, the MIC recommends that both the off-

ramp and the bypass connection continue to be 

considered on their merits regarding issues other than 

level of service (LOS), and that they need to continue 

to be evaluated when future transportation studies 

are conducted in Superior. 
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The 2001 Duluth-Superior Truck Route Study calls for installing the optional 

National Network (NN) truck route signs exclusively along US 2/US 53.  The 

presence of these signs would help move the through-truck traffic over the 

Blatnik Bridge instead of the Bong Bridge, resulting in less trucks traveling on 

Belknap St. through Superior’s central business district. 

Recommendation 1: 

Lake Superior

National Network Route
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Figure 5.1:  NN Truck Route Sign 

The National Network (NN) truck 

route sign lets drivers know that the 

route they are on allows “large 

trucks” as defined by the 1983 

Surface Transportation Assistance 

Act (STAA).  

Map 5.2:  Route recommended for 

signage 

By installing NN Truck Route signs 

along E 2nd Street (US Highway 2/53), 

trucks not intending to access down-

town Superior can be directed to stay 

along this corridor if traveling to or 

from Minnesota. 

Install National Network (NN) of Truck Routes signs 

along US Highway 53/2 
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The turning radii at a number of intersections in north 

Superior have been improved in recent years, but two 

intersections with poor radii remain along designated 

truck routes in northwest Superior: Belknap Street & 

Susquehanna and the access to Hallett Dock #8 on 

Winter Street. 

At the intersection of Belknap Street & Susquehanna 

Avenue, it is a matter of safety.  Trucks turning right 

onto Susquehanna Avenue might be restricted by 

oncoming traffic on Belknap Street and forced to turn 

into the opposing traffic lane on Susquehanna 

Avenue (See Figure 5.2).  Aside from safety, however, 

the radii should be improved based on infrastructure 

integrity. 

Given that 5-axle truck-semitrailers on the order of 53-

69 feet long are frequently accessing these 

intersections, and given that they are designated for 

the movement of freight, the roadway design should 

meet the demands of those sized vehicles.  Table 5.1 

below outlines minimum requirements for a 69 ft 

truck approaching a turn at 10mph.* 

Diagram from Sidewalk Details; Washington State Technology Transfer Center.  May 2000. 

Figure 5.2:  Turning pattern of a truck-semitrailer 

*  AASHTO Policy on Geometric Design of Highways & Streets 

**  CalTrans Design Manual 

Speed of truck approaching turn 10 mph 

Angle of turn 90o 

Lane width 12 ft 

Minimum design turning radius 45 ft 

Minimum inside turning radius 17 ft 

Recommended pavement radius 39 ft 

Table 5.1:  Radii needs for a 69-foot truck-semitrailer 

Recommendation 2: 

Improve turning radii at Belknap Street & 

Susquehanna Avenue and at Hallett Dock 8 access 
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Developing an access management plan for these corridors would be 

proactive in the face of increasing development in the northwest 

portion of the city.  Beyond the objectives of ensuring better safety 

and capacity along these routes, it could also serve as a useful tool 

for land use development; a footprint for land use permitting and 

planning future capital improvements.  It would provide guidance 

to developers regarding what access locations would be approved, 

or what existing accesses would need to be consolidated under 

redevelopment. 
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Access points per mile Reduction in free-flow speed (mph) 

0 0.0 

10 2.5 

20 5.0 

30 7.5 

40 or more 10.0 

Table 5.2:  Access density and reduction in free-flow speed 

Multiple access points along a roadway tend to increase delay.  

Studies have determined the average effect different access 

densities will have on travel times, such as those represented in 

the table below. 

Source:  Highway Capacity Manual (1994) 

Figure 5.5:  Composite crash rate index 

Using an analysis of 37,500 crashes indicies have been 

developed correlating crash rates to access densities: 

suggesting that for every 10 additional accesses per mile, 

the crash rate will increase roughly 30%. 

Source:  Transportation Research Board—Access Management Manual 

Recommendation 3: 

Develop an access management plan for north 

Superior corridors 

Because much of the land in north Superior has already been 

developed and access points already exist, and because a number of 

active rail crossings and a great deal of daily truck traffic are present, 

the area is suitable for an access management plan that both 

inventories existing accesses and determines the placement of future 

accesses and traffic controls.  At the very least, the following 

corridors should be included in an access management plan for 

north Superior (especially as related to segments identified in Map 

3.8 on page 21): 

• Tower Avenue 

• Hammond Avenue 

• Grand Avenue 

• Catlin Avenue 

• Belknap Street 

• Winter Street 
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*  Source: FHWA Office of Operations - Arterial Management, April 2004 

http//ops.fhwa.dot.gov/aboutus/one_pagersarterial_mgmt.pdf 

Significant improvements in LOS can be achieved by 

optimizing the operation and coordination of traffic signals.  

Costly capital improvement projects can be delayed or avoided 

by reprogramming existing signal operations, making this a 

relatively low-cost improvement. 

Reprogramming traffic signals can produce benefit-cost ratios as 

high as 40:1, meaning for every $1 invested, forty is returned to 

the public in terms of time and fuel savings*.  This makes 

retiming traffic signals a logical first step in addressing poor 

levels of service in Superior. 

The small-area model developed for this study indicates that by 

2025, poor levels of service will be experienced at a number of 

intersections in north Superior during the PM peak (pages 32 

and 33).  The city can begin to mitigate these problems by 

attempting to optimize existing signal sequences, as well as 

coordinating a series of adjacent signals to improve traffic flow 

throughout the area. 

Recommendation 4: 

Improve signal timing & coordination in north Superior 

Traffic queuing up at Tower Avenue & Belknap 

Street.  Roughly 33,000 vehicles travel through this 

intersection daily. 
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“Trucks typically have six to eighteen wheels 

and their unsprung mass is nearly six times 

that of a car, so the impact to the crossing 

could be on the order of 100 cars.” 

Robert E. Tuzik, Which surface is best? - for grade 

crossings 

- Railway Age, May 1990 

Recommendation 5: 

Upgrade the asphalt rail crossings in north Superior 

Asphalt crossings in northwest Superior are 

showing signs of deterioration.   Daily truck traffic 

on Winter St. is estimated to exceed 20% of an 

average 2,900 vehicles per day. 

Asphalt has the shortest lifespan of any crossing surface.  All of 

the asphalt crossings in north Superior are located along desig-

nated truck routes, which bring increased extra axel-weights 

over them daily, accelerating their deterioration.  Map 3.11 on 

page 26 shows the location of all asphalt rail crossings in north 

Superior.   

 

Rail companies are responsible for maintaining crossings and 

generally have planned rail maintenance cycles and tend not to 

reinstall crossings until the tracks are scheduled to be replaced.  

Wisconsin law, however, permits local jurisdictions to pass a 

resolution to petition the Wisconsin Office of the Commissioner 

of Railroads (OCR) to order a rail company to repair a crossing.  

The City of Superior should begin the process of upgrading the 

asphalt crossings by initiating this process. 
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Feedback from local trucking firms 

highlighted the issue of trains backing 

up in the BNSF rail yard south of Winter 

Street, which often activates the train 

warning devices unnecessarily.  This 

presently delays vehicles traveling on 

Winter Street.  It is recommended that 

the City of Superior and WisDOT work 

together with BNSF to make the 

adjustments to the existing train 

detection systems to avoid such delays. 

Repeatedly activating false warning 

signals negatively affects signal 

credibility.  Signal credibility refers to 

the perception drivers have of a “fair” 

delay.  The more drivers come to expect 

false signals, the more likely they are to 

disregard flashing lights or even drive 

around gates. 

Recommendation 6: 

Improve rail crossing signals on Winter 

Street at the BNSF yard 

Map 5.3: Winter Street rail crossings in northwest Superior 

Train movements in the BNSF rail yard often activate the train 

warning signals, even though they may not enter the rail 

crossing  This can lead to unnecessary delay for vehicles on 

Winter Street. 

“Research has shown when warning times exceed 40-50 

seconds, drivers will accept shorter clearance times, and 

significant number will attempt to drive around gates.” 

Source:  Federal Highway Administration —Warning Time Requirements at 

Railroad-Highway Grade Crossings with Active Traffic Control, Report No. 

FHWA SA-91-007: February 1991 
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To mitigate the effects of future traffic on the stretch of 

Tower Avenue South of the rail crossing USDOT 

#186175T (see Map 5.3 on this page and Map 5.4 on 

page 44), the City of Superior should investigate the 

potential need for two actions: 
 

• Make Tower Avenue four lanes south from the rail 

crossing to Winter Street 
 

• Interconnecting the warning devices at the rail 

crossings with the traffic signal at Tower Avenue 

& Broadway Street. 
 

Concerns have been raised about current lane 

configurations at rail crossing 18675T.  The crossing is 

approximately 200 feet north of Winter Street (Map 

5.3), and with only one lane of traffic for each direction, 

there is a potential for northbound vehicles to back up 

through the Winter Street intersection in the event of a 

passing train.  With semi-trailer trucks common at this 

location (averaging 69 feet long), this situation is more 

likely to occur.  For southbound vehicles, the concern 

is with potential crashes due to the sudden lane 

convergence right before the crossing.  Thus, it is 

recommended that Tower Avenue be made four lanes 

through the rail crossing and all the way to Winter 

Street. 

Crossing 186175TCrossing 186175T  

For left turns into businessFor left turns into business  

Recommendation 7a: 

Convert Tower Avenue to four lanes between rail 

crossing 186175T and Winter Street 

Map 5.3: Lane configuration at rail crossing USDOT #186175T 

Yellow lines show current  striping at the rail crossing on Tower Avenue.  Safety 

concerns have been raised about this configuration.  Southbound traffic is re-

quired to merge immediately before reaching the crossing. Northbound traffic 

may back  up through Winter Street when waiting for a train to pass. 
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Rail Crossing warning devices near the intersection 

of Tower Avenue & Winter Street 

Map 5.4: Proximity of Broadway traffic signals to 

nearby rail crossings 

To avoid congestion issues in the future related to rail 

crossing 186175T, the traffic signal at Tower Avenue & 

Broadway Street may need to be interconnected with 

the train detection system. 

Conditions predicted with the small-area traffic model suggest that the 

intersection of Tower Avenue & Winter Street may require a four-way stop to 

control the northbound and southbound movements.  If this is the case, the 

potential for vehicles queuing up over the tracks and into the intersection may 

be even greater.  To further address this, the traffic signal at Tower Avenue & 

Broadway Street (see Map 5.4) may need to be interconnected with the 

warning signal at the rail crossing in order to preempt the signal cycle when a 

train approaches the crossing and achieve the desired traffic patterns. 
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Recommendation 7b: 

Investigate the need for signal preemption at Broadway Street 
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The Belknap Street Corridor Study of 2003 recommended a planted median be 

installed on Belknap Street.  This study further supports that recommendation.  

Belknap Street is classified as a principal arterial, meant to provide mobility 

over direct land access (Figure 5.4), and the roughly 16,000 vehicles moving 

along it per day is consistent with this classification. 

A raised median can also help to improve safety along Belknap Street.  As 

shown in Map 3.7 (page 18) and Map 3.8 (page 21), the street has crash rates 

that exceed statewide averages and are higher than expected for the access 

density that exists.  A raised median can help to curtail these rates, but the 

benefits of a raised median extend beyond that. 

A raised median functions primarily to restrict the number of left turns 

allowable along a roadway.  Left turn movements are involved in the majority 

of crashes at intersections and accesses.  They disrupt flow and contribute 

significantly to delays along a corridor.  Raised medians can improve both 

safety and capacity.  Furthermore, on a wide, four-lane arterial roadway 

passing through a busy commercial district, as Belknap does, medians can make 

pedestrian crossings safer by providing a refuge in the center of the street.  The 

following characteristics make Belknap Street a good candidate for a raised 

median: 

Belknap St. generates a lot of traffic and many 

left turn movements. 

Land Access 

Mobility Arterials 

Collectors 

Local Roads 

Figure 5.4:  Road 

classification & 

function 

The function of 

arterials is to move 

traffic, and access 

points should be 

limited to avoid travel 

delays. 

Recommendation 8: 

Install raised medians along Belknap Street 

• Four-lane principal arterial with approx. 16,000 vehicles per day and 
increasing. 

• Corridor is experiencing crash rates higher than expected. 

• Adjacent land uses generate pedestrians, while vehicle speeds 
generally exceed 30 mph. 

• Downtown, Belknap has a width of 74 feet (curb to curb), which 
provides enough room for a 4 four lanes of traffic and an 8 foot 
median.  The width becomes even wider heading east. 

Centerline medians can offer a refuge for 

pedestrians trying to cross roadways as wide and 

as busy as Belknap Street. 
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The Results from the small-area traffic model show that the expected increase in 

traffic due to the full development of TIF district #9 in northwest Superior will 

not cause enough congestion to warrant the construction of either an off-ramp 

or a bypass connection at this time.  However, TIF district #9 is just one area of 

the city that will experience future development and generate additional traffic.  

Therefore, the need for both the off-ramp and the bypass connection should 

continue to be evaluated when other such developments are scheduled to occur.  

Furthermore, the merits of the off-ramp and bypass are not limited to 

improving traffic flow.  Both improvements would reduce traffic along 

corridors already experiencing high crash rates.  They would reduce the 

movement of heavy trucks on residential and downtown streets and aid in 

preserving existing infrastructure. 

Meanwhile, the modeling does show that the intersections of Tower Avenue & 

Belknap Street and Hammond Avenue & Belknap Street will experience poor 

levels of service (LOS) by 2025.  The model also shows that the intersections of 

Garfield Avenue & Belknap Street and Tower Avenue & Winter Street may 

need additional traffic controls, which might interfere with the operations of 

nearby intersections or rail crossings.  The city should examine each of these 

locations closely and prepare to make the necessary improvements to offset 

future problems. 

CONCLUSION 
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Several recommendations come out of this study that address a number of 

congestion, safety and infrastructure issues related to current and projected 

traffic in northwest Superior.  These recommendations range from being 

specific (e.g. “Increase turning radii at Belknap Street & Susquehanna Avenue) 

to being more broad in scope (i.e. “develop an access management plan for 

corridors in north Superior”), but all are intended to improve traffic circulation 

and safety in the study area. 
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2007 

  

 

2003  

 

2003 

 

 

2001 

 

1999 

 

1999 

APPENDIX A: PREVIOUS PLANS & STUDIES 

• Public Participation Plan for the Duluth-Superior Metropolitan Interstate 

Council Metropolitan Interstate Council 

 

• Belknap Street Corridor Study Metropolitan Interstate Council 

 

• Origin-Destination Survey for the Duluth-Superior Transportation Study  

   Wisconsin Department of Transportation 

 

• Duluth-Superior Area Truck Route Study Metropolitan Interstate Council 

 

• City of Superior Thoroughfare Plan Metropolitan Interstate Council 

 

• Metropolitan Rail Study:  An examination of rail crossing safety and local rail 

issues in the Duluth-Superior Area Metropolitan Interstate Council 
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APPENDIX B: SURVEY RESULTS 

 

Question 1: What is your primary business?  (please check one) 

33% Trucking 17% Warehouse 

17% Retail or Service 5% Processing 

17% Manufacturing 11% Other 

Question 2: On average, how many trucks of the following classes either leave 

or access your business per day? 

Trucking Firms: 
 

• 40 Heavy Trucks 

• 2 Medium Trucks 

• 5 Light Trucks 

Other Businesses 
 

• 17 Heavy Trucks 

• 8 Medium Trucks 

• 8 Light Trucks 

Question 3: Daily, what percent of trucks traveling to or from your business? 

Cross the Bong Bridge 52% 

Cross the Blatnik Bridge 26% 

Do not cross either bridge 40% 

Surveys were mailed out to local trucking 

firms, as well as businesses along Winter 

St, Susquehanna Ave., and Belknap St.  

Eighteen of 54 surveys were returened to 

the MIC, a response rate of 35 %. 
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Question 4: Please mark any of the following problems that trucks traveling to 

or from your business are experiencing: (check all that apply) 

39% Poor travel time due to inefficient designated truck routes 

28% Delays at intersections or ramps 

17% Safety hazards 

11% Road congestion 

61% Rail road crossings 

0% Traffic signals 

  

39% Other (please explain) 

• Rail crossings and lack of traffic signal at Tower Ave. & Hammond Ave. 
 

• Getting off the Bong Bridge to go onto Highway 2.truck route. 
 

• Routes are poorly marked—confusing for transient traffic. 
 

• Railroad crossings cause multiple delays. 
 

• Superior needs a traffic bypass (high-speed from Itasca to both bridges). 
 

• The [signal] at Belknap & Tower constricts flow on Tower Ave.  Belknap 

should not be used as a through truck route. 
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Question 5: Do you think truck travel between the Bong Bridge and Blatnik 

Bridge is difficult or inefficient? (If answer is “yes” please explain) 

61% Yes   39% No 

• Rail crossing and lack of traffic signals and Hammond and Winter. 
 

• Getting off Bong to go on to Hwy 2 truck route. 
 

• Routes are poorly marked – confusing for transient traffic. 
 

• RR crossing cause multiple delays. 
 

• You can go with a tight turn from Hwy 53E to Hwy 2W, or too many RR 

track on Winter St – no good safe way. 
 

• Hammond Ave. 
 

• Superior needs a traffic bypass (high speed from Itasca to both bridges). 
 

• The truck route to the Bong is poor near Tower.  Lights there may help.   

Lights on Tower & Belknap constricts flow on Tower.  Belknap should not 

be used as through truck route. 
 

• The turn from Belknap to Tower is often quite congested and if you come 

off of Winter there is no light and if there’s a train, it is all backed up in 4 

directions. 
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Question 6: What improvements should be made for commercial trucking in 

NW Superior? 

33%   Change designated truck routes…Where? 

• Use N Tower Ave instead of Belknap. 
 

• Change weight law on Blatnik Bridge to limit truck traffic on Belknap. 
 

• Winter St is not good for truck traffic. 
 

• Superior needs a traffic bypass (high speed from Itasca to both bridges). 
 

• Between Hwy 2/53 & Tower – This route creates backups and is danger-

ous for residential intersections.  Poor road quality. 
 

• 28th St needs to go through (East 2nd to Tower) 

39%   Improve roads or ramps…Where? 

• Add Ramp to Bong Bridge (5 respondents). 
 

• RR crossings are very rough on many well traveled streets. 
 

• RR crossings on Winter St are rough and more traffic will make it worse. 
 

• Improve Winter St. (west of Tower Ave.). 

28%   Improve traffic signals…How?  Where? 

• Improve signals at Winter St. and Tower Ave.  (3 respondents). 
 

• Improve signals at Winter St. and Hammond Ave. 
 

• Add stop sign at I-535 to eastbound Hwy 53. 
 

• Improve turning lanes at Winter & Tower. 
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16%   Design streets better…How?  Where? 

• Curb cuts need to be wider on the Winter St access to Hallett Dock Co. 
 

• Winter & Tower. 
 

• Tower Ave. was much safer when it was 4 lanes all the way.  If kept the 

same, it should be labeled better where it is changing to 2 lane. 

11%   Lessen the amount of cars on truck routes…Where? 
 

• Close Susquehanna access to Shack closest to Belknap. 

5%   Other…What? 

 

• Clean coal and salt from Winter St. 

Question 6 (continued) 
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