Corridor Study for
Wisconsin Highway 81
(WIS 213 — Milwaukee Road)

Beloit, Wisconsin

Final Report

Prepared for:

r STATELINE AREA
TRANSPORTATION STUDY

Stateline Area Transportation Study

AZCOM

July 2023

WIS 81 CORRIDOR STUDY i
AECOM



Table of Contents

EXECUTIVE SUMMIAIY ..ciiiiiiiiiiiiiiiiiiiiieieete ettt ettt ettt e et e et et e e et e e et e e e e e e e e e e e e e e aaaeeeaaeaaaeaaeeaeeaaaeeaanseeanns iv
1.0 INTFOTUCTION ettt ettt e e e sttt e s st e e e sabe e e e s bbbe e s senbbeesessnaeeesnnneeeeenannes 1
Y Y 0 [}V oV T o Yo XY= USSP 1
Y (Lo |V Y =T S 2
I (0 Lo | VYooY o o ol o SR 2
2.0 EXiSTiNG Area CONAITIONS ..uvuuuuiiireiiriiiiiiiiritiirerrierirersrererrerrererrerrere ettt 4
2.1 RoadWay TranSPOrtAtiON SYSEEM..........ueueeeeeeieeeeeeeeeeteee e e e ettt a e e e s ettt e e e e et s asesaaee s stssaaaaeeassssssaaaeeeasasssnens 4
2.2 A0 LANG USES ...ttt ettt ettt ettt sttt et e e e ettt ettt e et e aeeene s 7
2.3 Planned RoGdWay IMProVemMeEnt PrOJECTS...........ccuuueeeeeueeeecceieeeseeeeeeteeessta e e s teeaestaaaesssaasasssesesssssassasssasasssssannnes 7
2.4 DAL CONBCLION PIAN ...ttt ettt ettt st n e s e s e s enes 7
2.5 Peak Hour TUINing MOVEMENT COUNTS..........c.ueeeecueeeeesieeeeiteeeesteseesteeassseaaesstesassseaessasssassssesassssssasssssasassssannnes 8
3.0 Corridor SAfEly ANGIYSIS ..c.coeiiciririeiieiieeieitree e e s e e ee st eeeeesesatbabeeeseeeennsbasnereseeeennns 10
3.1 GEOMELIIC REVIEW.......eeoiiiiiiieieeteet ettt sttt ettt e sttt e s ettt s e e s sttt e s ste e e saneesaneeeeas 10
3.2 Multimodal ACCOMMOUAGLIONS REVIEW..............coverieesieeiieieetesieee ettt ne s 15
3.3 INterSeCtion CraSH SEALISTICS .......c.eeeueeeueeiieiiieeeieeetee ettt sttt ettt ettt st s ettt ne s e enens 17
4.0 Pavement and Traffic Signal INVENTONY .......uuvvviiiiieiicciee e 22
4.1 Roadway PAvement EVAIUGLION..............ccceeecuueeeeeeeeeeeeteeeeeeetteetee e e e ettt aaaaeeessasasaaaeeeassssssaaessesssssenaaessesssssens 22
R o) Tl [o [ Lo TR L1V =T 4 1o T AU RUPNE 23
5.0 Traffic Operations ANAIYSIS .....uiiiiiiieiiriiee ettt e e s e e s s ae e e e sbbaee s snaneeas 27
5.1 EXISTING CONGITIONS ...eeveeenneeee ettt e ettt e e e e e ettt e e e e e s ttteseaa e e e e stsassaaeeassssssseaassasssssanaseesnsssnsnns 28
5.2Year 2047 CoNAitions, NO BUIIU ...........ccocouieieieiiiiiiiiiiiiiiiiie ettt ettt ettt ettt ettt ettt e s e sttt et s s aaasassaes 31
6.0 Alternatives EVAlUQLION ....c.uuiii ittt s e e s ra e e e s 36
6.1 COITIAOr IMPIOVEIMENTS .....oeeeeeeeeiie e e et e e et e e ettt e e e et e e e sttt aeaaseeeessssaesattsaeaassaaeasssaasasssaaeassssesasssasassenansnns 36
6.2 INTEISECTION IMPIOVEMENTS. ... ettt sttt st e e e e sesaesseaaneansensnsasanasanaes 43
7.0 RECOMMENAATIONS ..ottt ettt sttt et s e e s st e e e abe e e s s b e e e esnbaeeessnseeessanneeas 59
FAY oY o T=] o Vo L PSP PPTPP PRSPPI 65
WIS 81 CORRIDOR STUDY ii

AECOM



List of Appendices

APPENAIX Al Intersection Turning Movement Counts
AppendiXx B:....coovvveeeeeeieineeen. Existing-Year (Year 2022) Traffic Operations Analysis Worksheets
APPENAIX Ciunvreeieiiiiee ettt s sbr e st e s s re e e e e e srba e e e s naees WisDOT Traffic Projections
AppendiXx Di.coovvvreeeeeeeeeeeneee, Future-Year (Year 2047) Traffic Operations Analysis Worksheets

List of Figures

FIBUIe 1.1: PrOjECt STUAY AT ..ccvveeeieiieieiiiiieieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeaeeeeaesaeeeaaeaeaaeaaeeaaaeeeaseaeneens 3
Figure 2.1: Existing Intersection GEOMEeLNIiCS ....coiiiiiiiiiiiiiiiiiieiee e, 6
Figure 2.2: Year 2022 Intersection Turning Movement Counts ......ccccoevvierriiiiiiiciieiee e, 9
Figure 5.1: Year 2047 Peak-Hour Intersection Turning Movement Counts ........cccceecuveeeiiiveeenns 32
List of Tables

Table 3.1 Intersection Crash StatiStiCS......uviiiriiiiiiiiiiie e 18
Table 5.1 Level of Service (LOS) Criteria, Signalized Intersections ........cccccccvvevvvrevereeeeiiiicrveeenenen. 27
Table 5.2: Level of Service (LOS) Criteria, Unsignalized Intersections........cccecvveveeeierieiinnneennnen. 27
Table 5.3: Traffic Operations Analysis, Existing Conditions, Weekday AM Peak Hour ................ 29
Table 5.4: Traffic Operations Analysis, Existing Conditions, Weekday PM Peak Hour................. 30
Table 5.5: Traffic Operations Analysis, Year 2047 No-Build Conditions, Weekday AM Peak Hour
....................................................................................................................................................... 33
Table 5.6: Traffic Operations Analysis, Year 2047 No-Build Conditions, Weekday PM Peak Hour
....................................................................................................................................................... 34
WIS 81 CORRIDOR STUDY il

AECOM



Executive Summary

The Wisconsin Highway 81 (WIS 81) corridor study evaluates traffic operations, traffic safety,
roadway access, and multimodal accommodations within the City of Beloit, Wisconsin. This
report documents the methodologies, findings, and recommended mitigation strategies to improve
traffic safety and facilitate acceptable traffic operations at key locations in the study area for
existing-year (Year 2022) and future-year (Year 2047) conditions. A review of the existing
roadway and intersection geometrics was performed to identify substandard elements along the
corridor. Crash data was obtained and analyzed at study intersections and crash commonalities
were identified. Traffic operations analysis was performed at key intersections along WIS 81 to
evaluate current and projected traffic conditions along the project corridor.

Alternatives for the WIS 81 corridor were developed based on deficiencies found in the following
categories: geometric site reviews of the study area, safety evaluation of the WIS 81 corridor and
the study intersections, and intersection operations analysis for the existing-year and Year 2047
horizon year. Locations with several alternatives were evaluated based on the aforementioned
categories and a preferred alternative was selected based on those results.

The following describes recommendations for the WIS 81 corridor and key intersections:

WIS 81 (Liberty Avenue), Madison Road to Fourth Street

e [t is recommended that the Liberty Avenue cross-section be updated to provide a three-
lane cross-section with two travel lanes and a two-way, left-turn lane (TWLTL) with a
multi-use path replacing one sidewalk. This alternative improves both safety and mobility
as the TWLTL will allow left-turning vehicles to store and complete their turning
movement to and from Liberty Avenue. The multi-use path will enhance bike/ped
accommodations along the corridor and provide a vital east-west route connecting
western Beloit to the downtown area. These improvements can be accommodated within
the existing roadway cross-section and right of way, minimizing construction costs and
right of way acquisition.

e [tis recommended that access management strategies are considered for implementation
along the Liberty Avenue corridor. Strategies such as consolidation, cross-access,
restriction, or removal of access to Liberty Avenue will improve safety and mobility by
reducing the number of access drives and conflict points which motorists must consider
when driving along the roadway. Restriction or removal of public roadway access to
Liberty Avenue should be investigated further to determine candidate locations. If
locations are determined, crossing elements at these restricted intersections should be
implemented to improve bike/ped safety when crossing Liberty Avenue.

WIS 81 (Liberty Avenue), Sixth Street intersection

e [t is recommended that the intersection control at Sixth Street be updated to provide
traffic signal control (via shifting the traffic signal control from Bluff Street to Sixth
Street). This improvement will provide protected green time to traffic to and from Sixth
Street instead of waiting for gaps in Liberty Avenue traffic, improving safety and
mobility at the intersection. Shifting the traffic signal to the east will also help serve
traffic to and from Beloit Memorial High School, providing better distribution of traffic
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from the campus. While the Sixth Street traffic signal is approximately 570 feet from the
existing traffic signal at Fourth Street, traffic signal phasing and timing can be
coordinated to provide efficient traffic flow along Liberty Avenue with no queues spilling
back to the upstream intersection.

WIS 81 (Liberty Avenue), Fifth Street intersection

It is recommended that the Fifth Street intersection be restricted (right-in, right-out access
only) or removed at Liberty Avenue. This access management will aid in safety and
mobility along Liberty Avenue by removing a full-access intersection between two
closely-spaced traffic signals as well as reduce cut-through traffic to and from Beloit
Memorial High School. This improvement also provides an opportunity to enhance the
existing multi-use path crossing at Liberty Avenue, improving safety and comfort for
bicyclists and pedestrians that use it.

WIS 81 (Liberty Avenue), Fourth Street intersection

It is recommended that, in the short-term, to maintain the existing intersection geometrics
and intersection control (i.e., no-build condition). The existing intersection is anticipated
to operate adequately (LOS D or better) during Year 2047 peak-hour conditions and the
traffic signal will continue to provide dedicated green time for bikes/peds traveling to and
from the high school.

It is recommended that, as a long-term strategy, the intersection of Liberty Avenue and
Fourth Street be realigned so the south and west legs (WIS 81) serve as the “through”
movement. While this alternative has the largest impacts to the surrounding areas and is
the most complex to implement, this alternative provides the greatest benefit to the
intersection as it increases mobility along WIS 81 by making two adjacent intersection
legs the “through” movement, allowing green time to be more efficiently allocated.
Trucks and other large vehicles traveling along WIS 81 will become through movements
in the area and not have to perform tight turns at this intersection. The traffic signal will
remain in-place, which will provide bike/ped traffic dedicated signal time to cross WIS
81 unopposed.

o If'the horizontal curve alternative is determined to be not feasible for
implementation, the roundabout alternative should be considered. While impacts
to surrounding parcels are likely, they are not as significant as the horizontal
curve alternative. The roundabout is anticipated to provide adequate traffic
operations while eliminating angle and head-on crashes due to the roundabout
design. Splitter islands on all four quadrants will also allow bikes/peds to
perform a two-stage crossing of a roadway.

WIS 81 (Fourth Street), Liberty Avenue to Portland Avenue

It is recommended that the Fourth Street cross-section be updated to provide a three-lane
cross-section (two travel lanes and a TWLTL) with a parking lane. This alternative
improves both safety and mobility as the TWLTL will allow left-turning vehicles to store
and complete their turning movement to and from Fourth Street. In addition, the existing
“trapping left” condition for northbound traffic at Liberty Avenue is eliminated with this

WIS 81 CORRIDOR STUDY Y

AECOM



improvement. The on-street parking lane will provide additional parking supply in the
area, particularly as the Brassworx site develops. These improvements can be
accommodated within the existing roadway cross-section and right of way, minimizing
construction costs and right of way acquisition.

WIS 81 (Portland Avenue), US 51 intersection

It is recommended that the intersection of Portland Avenue with US 51 be updated to
reduce the number of eastbound through lanes from two to one. This improvement will
eliminate the downstream “trapping right” condition at Woodward Avenue as well as the
upstream lane utilization and “queue-jumping” issues on eastbound WIS 81, significantly
improving safety in this area. Eliminating the second through lane will also allow the
westbound left-turn lane to be shifted southerly so the left-turns at the intersection will
create a positive left-turn offset, further improving safety at this location. It is anticipated
that delays will increase with the reduction of roadway capacity for eastbound through
movements, but LOS D or better operations are projected for all movements at this
intersection. This alternative can be accommodated within the existing roadway cross-
section and right of way, minimizing complexity to implement and associated costs.

WIS 81 (White Avenue), Woodward Avenue intersection

It is recommended that the White Avenue and Woodward Avenue intersection be
restricted to right-turn in, right-turn out access only. This alternative eliminates lower-
volume, left-turn movements at this intersection while maintaining the higher-volume,
eastbound right-turn onto Woodward Avenue. Eliminating left-turn movements improves
safety and mobility in the area by eliminating conflict points for WIS 81 motorists. This
alternative can be implemented within the existing roadway cross-section.

WIS 81 (White Avenue), Park Avenue intersection

It is recommended that the White Avenue and Park Avenue intersection be updated from
traffic signal control to roundabout control. This improvement will benefit safety by
eliminating left-turn, angle, and head-on crashes due to the roundabout design and benefit
mobility by providing yield control for motorists. The roundabout will reduce travel
speeds at the intersection by forcing motorists to navigate around the roundabout median.
The splitter islands will provide two-stage crossing for bicyclists and pedestrians. This
improvement can be accommodated within the existing right of way.

WIS 81 (White Avenue), Park Avenue to Milwaukee Road

It is recommended that, in the short-term, to maintain the existing roadway cross-section
(i.e., no-build condition). Most study intersections along this corridor are anticipated to
operate at LOS D or better during Year 2047 conditions. In addition, discussions
throughout the project with local stakeholders and residents raised concerns over the cost
to widen the roadway cross-section, the potential loss of vegetation in the roadway
terrace, and likely right of way acquisition to implement several alternatives favored
maintaining the existing cross-section and right of way for as long as possible.
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o To aid in maximizing the existing cross-section, it is recommended that access
management strategies are considered for implementation along the White
Avenue corridor. Strategies such as consolidation, cross-access, restriction, or
removal of access to White Avenue will improve safety and mobility by reducing
the number of access drives and conflict points which motorists must consider
when driving along the roadway. Restriction or removal of public roadway
access to White Avenue should be investigated further to determine candidate
locations. If locations are determined, crossing elements at these restricted
intersections should be implemented to improve bike/ped safety when crossing
White Avenue.

o To aid in promoting bicycle use in eastern Beloit, it is recommended that bicycle
routes parallel to White Avenue be promoted to connect the existing bike lanes
and downtown Beloit with the eastern neighborhoods and commercial areas.
Routes such as Keeler Avenue to the north and Woodward Avenue / Strong
Avenue to the south provide long-distance parallel routes to White Avenue with
significantly lower traffic volumes. In addition, bicycle-use elements, such as
pavement markings or wayfinding signs can be installed along these parallel
routes to promote their use by providing bicycle-centric features that add to the
comfort level of using these routes.

It is recommended that, as a long-term solution, the White Avenue cross-section be
updated to provide a three-lane cross-section (two travel lanes and a TWLTL). This
alternative improves both safety and mobility as the TWLTL will allow left-turning
vehicles to store and complete their turning movement to and from White Avenue.
Widening of the roadway cross-section will be necessary to implement this alternative so
this improvement should be considered as part of a larger roadway reconstruction project
that requires adjusting utilities beneath the roadway.

WIS 81 (White Avenue), Milwaukee Road intersection

Both alternatives, updating the intersection to a roundabout or installing numerous
intersection improvements, improve safety by reducing travel speeds approaching and
through the intersection. Both alternatives, also, address bicycle and pedestrian
accommodations to cross White Avenue by providing two-stage crossing at the
intersection. Both alternatives will provide adequate mobility for both White Avenue and
Milwaukee Road traffic. Therefore, both alternatives would be beneficial to addressing
the needs of the intersection. It is recommended, though, that the numerous intersection
improvements be implemented at this location as these improvements can be constructed
within the roadway cross-section and right of way. The roundabout alternative will likely
require right of way to construct the circulation lanes and sidewalks around the
intersection.
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Other recommendations

In addition to the recommendations previously discussed, there are other locations in the study
area that would benefit from improvements, but the improvement is more systemic (e.g.,
reviewing traffic signal phasing / timing) or the improvement does not have a comparable
alternative to evaluate against it. Therefore, the following describes other recommendations to
improve safety, mobility, access, and multimodal accommodations along the WIS 81 corridor:

It is recommended that crosswalk pavement markings be monitored and refreshed to
maintain their visibility for motorists and bicyclists/pedestrians. In particular, the
crosswalks at the Liberty Avenue and Fourth Street intersection should be updated due to
its location near Beloit Memorial High School.
It is recommended that crosswalks at unsignalized intersections east of US 51 be installed
to provide a defined path for bicyclists/pedestrians crossing the side-street or WIS 81.
It is recommended that the Liberty Avenue and Fifth Street intersection be enhanced with
signing and marking to promote safer, more comfortable crossing for bicyclists and
pedestrians using the multi-use path at this location.
It is recommended that access management strategies near the Fourth Street and Portland
Avenue intersection be employed as the proposed Brassworx site becomes developed.
This improvement will allow for safe and efficient operations at the signalized
intersection without impacting driveways or roadways nearby.
It is recommended that traffic signal equipment is reviewed for improved visibility and
clarity for motorists. Examples of this include inspecting and adding backplates (or
retroreflective backplates) to each signal head, checking the placement of overhead signal
heads over each through or turn lane, and examining the placement of each signal head to
ensure that motorists can clearly see them without obstruction.
It is recommended to provide signing and marking along Portland Avenue to connect the
existing bike lanes to the Fifth Street multi-use path. Currently, the on-street bike lanes
abruptly end at Fourth Street, one block east of the multi-use path, with no additional
information about the path. Adding signing and marking along this one-block stretch of
Portland Avenue will provide a vital connection for bicyclists traveling through the City
of Beloit.
It is recommended that intersection sight triangles be reviewed at unsignalized
intersections along WIS 81 and address any locations with obstructions. Maintaining
clear and unobstructed sight triangles improves safety for both WIS 81 and side-street
traffic by providing sight lines for vehicles to see each other as they approach an
intersection. Items such as vegetation, fences, lawn decorations, and utility poles can
block the field of vision for a driver and increase crash risk due to approaching vehicles
“hiding” behind objects. In the event obstructions are present within a sight triangle, they
should be removed or minimized (e.g., vegetation trimmed) as much as possible.

o The intersection of White Avenue with Wisconsin Avenue is an example of a

location where obstructions along White Avenue impede the field of vision for
motorists along Wisconsin Avenue
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1.0 Introduction

Wisconsin Highway 81 (WIS 81) is a significant east-west, principal arterial in the City of Beloit
as it connects commuters and freight from western Rock County and residential neighborhoods in
western Beloit with downtown Beloit, eastern Beloit, and the 1-39/90 and 1-43 freeway corridors.
Within the study area, WIS 81 travels through several distinct environments and its roadway
features reflect these surroundings. From WIS 213 (Madison Road) to Fourth Street, WIS 81 is a
two-lane undivided roadway that is the primary east-west route for several residential
neighborhoods and the Beloit Memorial High School campus. From Fourth Street to Park
Avenue, WIS 81 is primarily a four-lane roadway that connects numerous commercial and
industrial properties, as well as access to downtown Beloit, to the surrounding areas. This
segment also provides an important crossing of the Rock River, one of five river crossings in the
City of Beloit. From Park Avenue to Milwaukee Road, WIS 81 is a two-lane undivided roadway
that runs through several residential neighborhoods. East of Milwaukee Road, WIS 81 transitions
back to a four-lane divided roadway that serves commercial properties to the east.

The WIS 81 corridor provides multimodal accommodations such as sidewalks, crosswalks,
bicycle lanes, and multi-use paths; however, these elements are disjointed and do not connect
with each other, creating continuity issues for its users. In addition, WIS 81 provides limited
opportunities for bicyclists and pedestrians to cross safely and comfortably — particularly through
the residential neighborhoods on the eastern and western ends of the corridor.

1.1 Study Purpose

The purpose of this corridor study is to provide recommendations that the City of Beloit and
Stateline Area Transportation Study (SLATS MPO), in coordination with the Wisconsin
Department of Transportation (WisDOT) can incorporate into a roadway design project for
construction. In addition, intersection recommendations can be developed into a Highway Safety
Improvement Program (HSIP) funding application to address identified safety issues along the
corridor. The goals of this study are listed below:

o Evaluate present-day conditions of the WIS 81 corridor study area to identify roadway needs,
operational and safety concerns, multimodal accommodations, and opportunities for potential
improvements

e Determine future planned and/or proposed developments along or near the WIS 81 corridor
that will increase demand for use of the roadway

e Develop roadway and intersection strategies that will improve the viability of the corridor
while balancing the traffic safety, traffic operations, access, and multimodal needs of its users
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1.2 Study Area

The WIS 81 corridor study area runs from WIS 213 (Madison Road) easterly to Milwaukee Road.
Key intersections within the study area include the following:

e WIS 81 and WIS 213 (Madison Road)
e WIS 81 and Hackett Street

e WIS 81 and Bluff Street

e WIS 81 and Sixth Street

e WIS 81 and Fourth Street

e WIS 81 and Portland Avenue

e WIS 81 and US 51 (Riverside Drive / Pleasant Street)
o WIS 81 and Woodward Avenue

e WIS 81 and Prince Hall Drive

e WIS 81 and Park Avenue

e WIS 81 and Wisconsin Avenue

e WIS 81 and Prairie Avenue

o WIS 81 and Milwaukee Road

The general study area limits are illustrated in Figure 1.1.

1.3 Study Approach

This study was completed utilizing industry accepted publications such as the Institute of
Transportation Engineers (ITE) Trip Generation Manual, WisDOT’s Facilities Development
Manual (FDM), AASHTO’s Policy of Geometric Design of Highways and Streets, and FHWA’s
Manual on Uniform Traffic Control Devices (MUTCD). These design standards aidd in
determining substandard components within the existing roadway and helped develop alternatives
to address the concerns.

Additionally, the City and SLATS MPO requested public input during the project to engage the
public, local stakeholders, and policy makers help confirm problem locations, identify needs and
desires for consideration, and provide feedback about potential alternatives within the study area.
Three public information meetings (PIMs) were conducted throughout the project that allowed
attendees to provide direct feedback on existing concerns and proposed alternatives that were
developed for consideration.
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2.0 Existing Area Conditions

2.1 Roadway Transportation System

Descriptions of major area roadways within the study area are summarized below. Roadway and
intersection characteristics are illustrated in Figure 2.1.

Wisconsin Highway 81 (WIS 81)

WIS 81 is an east-west roadway that connects the western and eastern areas of Beloit via a
crossing over the Rock River. From WIS 213 to Fourth Street, WIS 81 is also known as Liberty
Avenue and provides a two-lane undivided urban cross-section. At Fourth Street, WIS 81 turns
south and follows Fourth Street to Portland Avenue. At Portland Avenue, WIS 81 turns east and
follows Portland Avenue to US 51. From Liberty Avenue to US 51, WIS 81 provides a four-lane
undivided urban cross-section. From US 51 to Milwaukee Road, WIS 81 is also known as White
Avenue and provides a two-lane cross-section. The entire section of WIS 81 in this study area is
classified as a principal arterial in the SLATS MPO area. Sidewalks are present on both sides of
WIS 81 throughout the study area and marked, on-street bicycle lanes are provided on Portland
Avenue/White Avenue from Fourth Street to Harrison Avenue. On-street parking is only
permitted on WIS 81 between 11th Street and Vine Street. The cross-section width (including
curb and gutter) varies along WIS 81, as illustrated below:

e Liberty Avenue segment: 40-42 feet pavement width
e Fourth Street segment: 48-foot pavement width

e Portland Avenue segment: 58-foot pavement width

e  White Avenue segment: 30-foot pavement width

The posted speed limit along WIS 81 is 25 mph throughout the study area. Traffic signal control
is provided at Hackett Street; Bluff Street; Fourth Street; Portland Avenue; US 51; Prince Hall
Drive; Park Avenue; and Prairie Avenue. Exclusive turn lanes are provided along WIS 81 at
many key intersections within the study area. Beloit Transit Routes 1 and 6 run along Fourth
Street while Routes 3 and 5 run east of Milwaukee Road.

Annual daily traffic (ADT) volumes along WIS 81 were taken in the year 2019 and vary
throughout the study area. WIS 81 has approximately 11,000 vehicles per day (vpd) along Liberty
Avenue, then decreases to 9,700 vpd along Fourth Street. Over the Rock River, WIS 81 has an
ADT of 17,300 vpd (highest in the study area, the City of Beloit, and SLATS MPA) and
approximately 15,000 vpd west of Park Avenue. Along White Avenue on the eastern end of the
study area, WIS 81 has an ADT of approximately 12,800 vpd.

Wisconsin Highway 213 (WIS 213)

WIS 213 is primarily a two-lane, north-south principal arterial roadway that connects western
Rock County and western Beloit to downtown Beloit. WIS 213 runs concurrent with WIS 81
from Madison Road to Portland Avenue. Exclusive turn lanes are provided along WIS 213 at
many key intersections while concurrent with WIS 81. Beloit Transit Route 6 runs along WIS 213
south of WIS 81. Sidewalks are provided on the east side of WIS 213 north of Liberty Avenue
and on both sides of WIS 213 through the study area. On-street parking is provided between 11th
Street and Vine Street and the roadway has a posted speed limit of 25 mph.
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United States Highway 51 (US 51)

US 51, also known as Riverside Drive north of WIS 81 and Pleasant Street south of WIS 81, is a
four-lane, north-south principal arterial roadway that is a vital north-south route within the Beloit
metropolitan area. At its signalized intersection with WIS 81, exclusive turn lanes are provided on
both approaches of US 51. The Beloit-Janesville Express transit route runs along US 51 with
stops near WIS 81. Sidewalks are provided along both sides of US 51 north of WIS 81 and only
on the west side south of WIS 81. On-street parking is prohibited on US 51 and the roadway has a
posted speed limit of 30 mph near WIS 81.

Park Avenue, Prairie Avenue

Park Avenue and Prairie Avenue are arterial roadways that are primary north-south routes in
eastern Beloit. Both roadways are primarily two-lane roadways except for Park Avenue north of
WIS 81, which provides two travel lanes in each direction. However, the outside northbound lane
accommodates occasional parking, which can limit the use of the outside lane for travel. At WIS
81, both roadways provide exclusive turn lanes (left and right-turn lanes on Park Avenue, left-
turn lanes on Prairie Avenue) and both intersections are under traffic signal control. Beloit Transit
Route 2 run along both roadways. Sidewalks are present on both sides of Park Avenue and Prairie
Avenue. On-street parking is prohibited on both sides of Prairie Avenue and the west side of Park
Avenue north of WIS 81; on-street parking is permitted on the east side of Park Avenue north of
the Old Fashion Bakery entrance and on both sides south of WIS 81.

Sixth Street, Hackett Street

Sixth Street (also known as County D) and Hackett Street are arterial roadways that are primary
north-south routes in western Beloit. Both roadways are primarily two-lane roadways except for
southbound Sixth Street approaching WIS 81, which provides two travel lanes in that direction At
WIS 81, a northbound left-turn lane is provided on Hackett Street while the southbound approach
is flared which serves as a de facto right-turn lane. Sixth Street provides an unmarked, de facto
right-turn lane on its southbound approach with WIS 81. The Hackett Street intersection is under
traffic signal control while all movements from Sixth Street are under stop-sign control.
Sidewalks are present on both sides of Sixth Street and Hackett Street. Beloit Transit Route 1
runs along both Sixth Street and Hackett Street. On-street parking is permitted on both sides of
Hackett Street and on both sides of Sixth Street south of WIS 81. On-street parking is permitted
on the east side of Sixth Street north of WIS 81.

Milwaukee Road

Milwaukee Road is a two-lane, north-south collector roadway that serves a residential
neighborhood on the City’s east side. At WIS 81, the designation of Milwaukee Road comprises
the south and east approaches. At WIS 81, a westbound left-turn lane is provided from westbound
Milwaukee Road to southbound Milwaukee Road and all movements from the south approach are
under stop-sign control. On-street parking is prohibited on both sides of Milwaukee Road
between Edan Court and White Avenue and Beloit Transit Routes 3 and 5 run along Milwaukee
Road.

Bluff Street, Woodward Avenue, Wisconsin Avenue, Prince Hall Drive

These roadways are collector roadways or local streets that serve residential neighborhoods or
commercial properties. Prince Hall Drive and Bluff Street have traffic signal control at WIS 81;
movements from Woodward Avenue and Wisconsin Avenue at WIS 81 are under stop-sign
control. Exclusive left-turn and right-turn lanes are provided on Prince Hall Drive at WIS 81
while an exclusive right-turn lane is provided on northbound Bluff Street at WIS 81.
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2.2 Area Land Uses

For much of the study area, WIS 81 travels through residential neighborhoods and land uses that
support them. WIS 81, as Liberty Avenue, travels through residential areas in western Beloit and
turns south (Fourth Street) at the Beloit Memorial High School campus. Several local retail
parcels are scattered along Liberty Avenue. Along Fourth Street, retail, and commercial parcels
line both sides of WIS 81. At Portland Avenue, the Ironworks campus and other ancillary
commercial/industrial properties are located on the south side of the roadway, west of the Rock
River. East of the Rock River, Riverside Park is located on the north side of the roadway while
Beloit College is on the south side. Along White Avenue, the ABC Supply campus along with a
mix of commercial and residential uses are north of the roadway while the Beloit College campus
continues south of the roadway. East of Park Avenue, land uses transition back to residential
neighborhoods to Milwaukee Road. It should be noted that two of Beloit’s three fire stations are
in the study area, with headquarters at Park Avenue and Station 3 at McKinley Avenue, one block
west of the WIS 81 and WIS 213 (Madison Road) intersection.

2.3 Planned Roadway Improvement Projects

Several roadway improvement projects are planned for construction within the WIS 81 study
area. While these projects will not be constructed for some time, it is important to note these
projects in the existing conditions as they will address roadway and intersection issues that
currently existing along WIS 81. These projects are described below:

e WIS 81, WIS 213, and McKinley Avenue “triangle” intersection. WisDOT is currently
investigating improvements at the WIS 81, WIS 213, and McKinley Avenue “triangle”
intersection to address mobility and safety concerns. At the time of this study, a preferred
alternative has not been finalized; however, improvements at this location are scheduled
for Year 2027-2028 construction.

e WIS 81 curb ramp reconstruction. WisDOT is currently identifying existing sidewalk
curb ramp installations along WIS 81 to improve to meet ADA and WisDOT design
standards. These improvements are scheduled for Year 2027-2028 construction.

e WIS 81 bridge over Rock River. WisDOT has identified this bridge for joint and parapet
repairs to maximize the life of the structure. These improvements are scheduled for Year
2027-2028 construction.

e WIS 81 and Milwaukee Road intersection. WisDOT and the City of Beloit is currently
investigating improvements at the WIS 81 and Milwaukee Road intersection to address
mobility and safety concerns. At the time of this study, a preferred alternative has not
been identified. This improvement is tentatively planned for construction in Year 2028.

2.4 Data Collection Plan

Data collection efforts focused on gathering and organizing a variety of information related to the
study area. A field review of the study area was performed to gather intersection and roadway
geometrics, multimodal facilities, and surrounding land uses. Traffic signal phasing and timing
information within the study area was provided by the City of Beloit. Intersection turning
movement counts were gathered to understand traffic operations during peak traffic periods
within the study area.
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Key intersections evaluated in this study were identified during the project scoping process. It
was determined that intersection data collection would be conducted at the following locations:

e WIS 81 and Hackett Street

e WIS 81 and Bluff Street

e WIS 81 and Sixth Street

e WIS 81 and Fourth Street

e WIS 81 and Portland Avenue

e WIS 81 and US 51 (Riverside Drive / Pleasant Street)
e WIS 81 and Woodward Avenue
e WIS 81 and Prince Hall Drive

e WIS 81 and Park Avenue

e WIS 81 and Wisconsin Avenue
e WIS 81 and Prairie Avenue

e WIS 81 and Milwaukee Road

Key roadway and intersection locations are shown in Figure 2.1.

2.5 Peak Hour Turning Movement Counts

Weekday morning (7:00 to 9:00 a.m.) and weekday afternoon (2:00 to 6:00 p.m.) peak hour
turning movement counts were collected at many the above-mentioned intersections over several
days in May 2022. The counts, collected by IMEG Corporation, used video-based data collection
technology. It was determined that the morning peak hour of the study area occurred from 7:15
a.m. to 8:15 a.m. and the afternoon peak hour occurred from 3:15 p.m. to 4:15 p.m.

Intersection turning movement counts at the WIS 81 intersections with Wisconsin Avenue,
Prairie Avenue, and Milwaukee Road were collected in October 2022. The weekday morning and
afternoon peak hours determined from the May 2022 counts were applied to this data for
consistency purposes.

Balanced peak hour turning movement volumes are illustrated in Figure 2.2 while intersection
turning movement count summaries for each intersection are provided in Appendix A.
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3.0 Corridor Safety Analysis

The existing roadway and intersection geometrics were reviewed to determine whether design
standards and multimodal accommodations are met. Roadway and intersection crash data on WIS
81 from Year 2017 through May 2022 were obtained from WisDOT for review. This review
investigated for crash commonalities and trends through the project corridor. The following
section summarize the processes and results for the safety analysis.

3.1 Geometric Review

Roadway and intersection geometry along the corridor was reviewed and compared to national
(AASHTO) and state (WisDOT Facilities Development Manual) standards. These standards
provide information on recommended cross section elements, horizontal and vertical profile, site
distance and intersection spacing. The following locations raise potential concerns to be
considered for future improvements.

WIS 81 Corridor

The WIS 81 and WIS 213 (Madison Road) intersection is a skewed unsignalized intersection that
can restrict visibility of motorists along WIS 213 to see approaching vehicles along WIS 81. As
previously mentioned, this intersection is currently being studied for intersection improvement.

The residential areas along the eastern and western parts of the WIS 81 study area provide
numerous access points to the roadway, such as public streets, public alleys, and private
driveways. An access review of the study area found that Liberty Avenue, from Madison Road to
Fourth Street (0.90 miles) has 85 access points while White Avenue, from Harrison Avenue to
Milwaukee Road (0.62 miles) has 62 access points. Roadways with high access density (the
number of access points over given distance — 94 access points per mile along Liberty Avenue,
100 access points per mile along White Avenue), can increase crash risk as vehicles can enter and
exit the WIS 81 traffic stream at numerous locations over a short distance of roadway.

WIS 81 at Garfield Avenue, Moore Street, and Tenth Street intersections

These unsignalized intersections have side-streets that are slightly offset and not lined up opposite
of each other. These skews increase crash risk as left-turns from WIS 81 or from the side-streets
may interfere with each other as their turning paths cross each other, potentially leading to
sideswipe crashes. Furthermore, through movements from the side-streets must laterally shift
while traveling through the intersection, increasing driver expectancy issues at these locations.

WIS 81 near Bluff Street intersection

The signalized intersection of WIS 81 and Bluff Street is located at the top of a vertical curve
along WIS 81. East of the intersection, the elevation of WIS 81 lowers as the roadway nears the
Rock River. This alignment may become difficult for westbound vehicles when WIS 81 traffic is
stopped at Bluff Street for vehicles must stop, queue, and accelerate on the vertical curve. This
condition may be especially difficult for large trucks that do not have the acceleration
characteristics of passenger vehicles.

WIS 81 CORRIDOR STUDY 10
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WIS 81 at Fifth Street intersection

The unsignalized intersection of WIS 81 and Fifth Street has a multi-use path separating the
through lanes on both approaches of Fifth Street. The multi-use path crosses WIS 81 and a
marked crosswalk is provided to delineate this crossing. Bicycle crossing warning signs
(MUTCD W11-1) are provided on WIS 81 approaching this path, but no other features are
provided that alert motorists of the exact location of the crossing as well as provide comfort to
bicyclists and pedestrians as they cross WIS 81 (see image below). In addition, stop signs are not
provided on the path to alert these users that they are crossing a principal arterial roadway.

Looking east at Fifth Street

WIS 81 at Fourth Street intersection

The signalized intersection of WIS 81 and Fourth Street experiences an increased amount of truck
traffic using the south and west intersection legs to follow the WIS 81 roadway designation. The
compact physical intersection footprint at this location may require trucks to encroach into
oncoming traffic to complete their turning movement. While the stop bar for the west approach
leg is located further away to accommodate truck turning paths, longer or wider trucks may still
have to travel on opposing lanes to complete their turn.

The northbound (south) leg approaching this intersection provides two through lanes for travel.
However, the inside through lane immediately becomes an exclusive left-turn lane at Liberty
Avenue. This “trapping left” lane condition can cause motorists wishing to continue traveling
northbound on Fourth Street to quickly and abruptly change lanes to avoid the left-turn lane,
increasing crash risk along WIS 81 approaching and at the intersection.

WIS 81 CORRIDOR STUDY 11
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Source: Google Earth

WIS 81 and US 51 & Woodward Avenue intersections

The unsignalized Woodward Avenue intersection is located approximately 250 feet east of the
signalized US 51 intersection. Eastbound WIS 81 traffic are provided two through lanes through
US 51. However, the outside through lane immediately becomes an exclusive right-turn lane for
Woodward Avenue. This “trapping right” lane condition can cause motorists wishing to continue
traveling eastbound on WIS 81 to quickly and abruptly change lanes to avoid the right-turn lane,
increase crash probability along WIS 81 between the intersections. In addition, motorists familiar
with the “trapping right” may use the outside through lane at US 51 to pass slower-moving
vehicles in the inside lane. This affects both safety, due to an increase in sideswipe and rear-end
crashes, as well as mobility as traffic behind the merging vehicle(s) may have to slow or stop to
avoid collisions.

WIS 81 CORRIDOR STUDY 12
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Source: Google Earth

Looking east on WIS 81 at US 51

WIS 81 with Portland Avenue, US 51, Park Avenue, and Prairie Avenue

These signalized intersections have left-turn lanes along WIS 81or the side-streets that have a
negative left-turn lane offset. “Left-turn lane offset” is the lateral distance between the left edge
of a left-turn lane and the right edge of the opposing left-turn lane. This distance can be negative,
zero, or positive (refer to proceeding image). Negative left-turn lane offset can increase crash risk
for left-turning and through motorists when opposing traffic are in both left-turn lanes. When this
occurs, motorists turning left may not see approaching vehicles in the opposite through lane due
to the blocking left-turning vehicle and misjudge the available gap to complete their movement.
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Source: Minnesota DOT

While a zero left-turn lane offset improves field of vision for left-turning motorists, their sight can
still be obscured by opposing left-turn vehicles. Therefore, it is preferred that opposing left-turn
lanes attempt to provide a positive offset at intersections.

WIS 81 and Nelson Avenue intersection

This unsignalized intersection is located approximately 100 feet from the eastbound stop bar at
the signalized Prairie Avenue intersection and within the approach taper for the eastbound left-
turn lane. Having two closely spaced intersections can increase crash risk as many turning
movements can occur over a short distance. Having an intersection within the functional area of
an intersection, particularly within the left-turn lane, can increase rear-end crash potential as left-
turning vehicles cannot make the distinction between turning left onto Nelson Avenue or Prairie
Avenue. This can lead to misjudgment from following drivers and lead to rear-end crashes.

WIS 81 at Prairie Avenue, Central Avenue, Partridge Avenue, Eaton Avenue,
and Hinsdale Avenue intersections

The side-streets at these locations intersect WIS 81 at skewed angles and not at traditional 90-
degree, right angles. These skews, approximately 30 to 35 degrees, can increase crash risk on the
side-streets as motorists entering or crossing WIS 81 likely have to adjust their body to see traffic
approaching along WIS 81. This need for adjustment can reduce their field of vision due to
physical body limitations, parts of the car blocking their view, or inability to see clearly, which
can result in misjudging gaps in the WIS 81 traffic stream.

WIS 81 at Eaton Avenue and Hinsdale Avenue intersections

These unsignalized intersections have side-streets that are offset and not lined up opposite of each
other. These offset approach legs increase crash risk as left-turns from WIS 81 or from the side-
streets may interfere with each other as their turning paths cross each other, potentially leading to
sideswipe crashes. Furthermore, through movements from the side-streets must laterally shift
while traveling through the intersection, increasing driver expectancy issues at these locations.

WIS 81 and Milwaukee Road intersection

Similar to the US 51 and Woodward Avenue intersections, westbound WIS 81 at the White
Avenue / Milwaukee Road intersection has a “trapping left” condition where the inside through
lane becomes an exclusive left-turn lane for South Milwaukee Road. This condition increases
crash probability as motorists may quickly and abruptly merge to the outside lane to avoid being
“trapped” in the exclusive left-turn lane.

WIS 81 CORRIDOR STUDY 14
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The speed limit for westbound WIS 81 reduces from 40 mph to 25 mph as the roadway
approaches the White Avenue / Milwaukee Road intersection. At the 25 mph speed limit sign,
approximately 1,200 feet east of the intersection, WIS 81 provides multiple through lanes, a wide
clear zone outside the through lanes, and few access drives for motorists to negotiate. In other
words, the roadway environment is not conducive for motorists to follow the 25 mph travel
speed; rather, motorists typically travel at faster speeds as they don’t feel restricted to slow down.
At the intersection, the westbound lanes veer to the right and unfamiliar motorists may not be
ready for the “trapping left” lane condition and the sharper horizontal curve. This can increase the
probability of motorists leaving the roadway or crossing into oncoming traffic as they do not
negotiate the curve at the posted speed.

Source: Google Earth

3.2 Multimodal Accommodations Review

A field review of existing infrastructure for bicyclists and pedestrians, such as sidewalks, bike
lanes, and bike paths, was performed to understand their current state. This evaluation included
the physical state of the surface, associated pavement markings or other infrastructure,
wayfinding or guidance elements, and connectivity.
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Pedestrian Accommodations

Sidewalks are provided along both sides of WIS 81 throughout the entirety of the study area.
While the sidewalks through the residential areas of Liberty Avenue and White Avenue are older
and narrower, a connected, navigable walking path is provided for pedestrians to use. Curb ramps
at the majority of intersections appear to be either outdated and not compliant with ADA
standards. It should be noted, though, that a future WisDOT project will update these non-
compliant curb ramps. Crosswalks are provided at all signalized intersections, but consideration
should be given to refresh them to increase their visibility to motorists. In particular, the
crosswalks at the Fourth Street intersection should be updated due to its activity from Beloit
Memorial High School. Marked crosswalks are provided at unsignalized intersections west of US
51 but not at locations east of US 51 even though curb ramps are present to cross WIS 81; for
consistency purposes, consideration should be given to install marked crosswalks along and
crossing WIS 81 to give bicyclists and pedestrians a defined path to cross the roadway.

A multi-use path runs from ABC Supply Stadium to Beloit Memorial High School in western
Beloit, parallel to Fifth Street. At WIS 81, marked crosswalks and advanced warning signs are
provided to alert motorists of the path. However, because the path runs between the travel lanes
of Fifth Street, similar to a boulevard, the presence of the path can become lost with motorists
likely looking for traffic entering and exiting Fifth Street.

The White Avenue portion of WIS 81, particularly from Park Avenue to Milwaukee Road, can
function as an impediment for pedestrians wishing to cross the roadway. Several factors help
foster this condition:

e The amount of daily traffic (approximately 12,800 vpd) along a two-lane roadway cross-
section creates few natural gaps for pedestrians to feel comfortable crossing

o The lack of marked crosswalks along this section (except for Prairie Avenue)

e The lack of intersections that interrupt WIS 81 traffic to allow pedestrians to cross (only
Prairie Avenue is signalized in this stretch of WIS 81)

e The horizontal curve at Milwaukee Road can hide pedestrians from westbound traffic

e The amount of access density (roadways and driveways) along this stretch of WIS 81 can
shift a motorist’s focus away from looking for pedestrians and more to other vehicles

Bicycle Accommodations

An on-street marked bicycle lane is provided along Portland Avenue and White Avenue from
Fourth Street to Harrison Avenue. The pavement surface of the bike lane appears to be
satisfactory for travel; however, the pavement joint between the travel lane and bike lane was
patched in numerous places which can lead to an uneven surface as a bicyclist gets closer to the
left side of the bike lane. Pavement markings and symbols are provided to inform motorists of
the bike lane, but there are no follow-through skip markings at intersections to show the bike path
between a through lane and a right-turn lane (westbound at Portland Avenue, eastbound at US 51,
eastbound and westbound at Park Avenue, for example — see image below).
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Looking west at Portland Avenue

The existing bicycle lane, while useful for bicyclists to use, does not aid in the east-west
connectivity of dedicated bicycle facilities in the City of Beloit. For example, there are no bicycle
facilities provided that connects this east-west bicycle lane to the multi-use path along Fifth
Street. To the east, there are no facilities that connects the lane to the retail and commercial areas
in eastern Beloit. This lack of physical connectivity, and subsequent lack of wayfinding or
direction guidance, can dissuade bicyclists from traveling longer distances throughout the city.

3.3 Intersection Crash Statistics

WisDOT provided crash data (Years 2017 through May 2022) for the extents of the WIS 81
corridor. This data was reviewed for crash frequency, severity, and commonalities for key
intersections and roadway segments throughout the study area. Table 3.1 illustrates the injury
type, total crashes, and intersection crash rate for each location.

As a general rule of thumb, locations with an intersection crash rate above 1.0 crashes per million
entering vehicles (MEV) should be considered for further investigation and mitigation. From the

table, three intersections: Sixth Street, US 51, and Wisconsin Avenue, have crash rates above the

1.0 threshold while the Hackett Street intersection is just below the threshold (0.98).

The following outlines historical crash data at the key study intersections and any crash trends or
commonalities identified from the crash review.
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Table 3.1 Intersection Crash Statistics

Intersection Injury Type Total | Crash Rate
K1 A B C 0 Crashes (MEV)
Hackett Street 0 0 2 4 22 28 0.98
Bluff Street 0 1 3 2 12 18 0.62
Sixth Street 0 1 2 3 35 41 1.14
Fourth Street 0 0 2 2 12 16 0.57
Portland Avenue 0 0 0 3 16 19 0.45
US 51 0 1 4 | 13 | 49 67 1.21
Woodward Avenue 0 1 0 0 12 13 0.37
Prince Hall Drive 0 0 0 0 2 2 0.06
Park Avenue 0 1 0 2 21 24 0.66
Wisconsin Avenue 0 1 4 2 28 35 1.16
Prairie Avenue 0 1 0 3 26 30 0.81
Milwaukee Road 0 2 1 0 10 13 0.42
Crash data obtained from UW TOPS Lab for 2017 through May 2022
K — fatal crash ; A — serious injury crash ; B — minor injury crash ;
C — possible injury crash ; O — property damage only crash
Crash rate — crashes per million entering vehicles (MEV)

WIS 81 and Hackett Street

At the intersection of WIS 81 and Hackett Street, 28 intersection-related crashes were reported in
the past 5.5 years. Of those 28 crashes, 11 were rear-end crashes, 11 were angle crashes, 5 were
single-vehicle crashes, and 1 was a head-on crash. 8 of 11 rear-end crashes involved vehicles
traveling eastbound or westbound on WIS 81. 7 of 11 angle crashes involved a vehicle traveling
southbound on Hackett Street being struck by a vehicle traveling on WIS 81.

The majority of rear-end crashes may be the result of the absence of a left-turn lane along WIS
81. It is possible that left-turning vehicles are storing in the WIS 81 through lanes which may
increase rear-end crashes as following vehicles are not anticipating the left-turning vehicles. The
majority of angle crashes may be the result of Hackett Street motorists attempting to “beat” the
red traffic signal phase and are struck by WIS 81 traffic.

WIS 81 and Bluff Street

At the intersection of WIS 81 and Bluff Street, 18 intersection-related crashes were reported in
the past 5.5 years. Of those 18 crashes, 8 were angle crashes, 6 were rear-end crashes, 2 were
sideswipe crashes, and 2 were single-vehicle crashes. 4 of 6 rear-end crashes involved vehicles
traveling eastbound on WIS 81.
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WIS 81 and Sixth Street

At the intersection of WIS 81 and Sixth Street, 41 intersection-related crashes were reported in
the past 5.5 years. Of those 41 crashes, 22 were angle crashes, 8 were rear-end crashes, 7 were
sideswipe crashes, 3 were single-vehicle crashes, and one was a head-on crash. 4 of 8 rear-end
crashes involved vehicles traveling eastbound on WIS 81. 6 of 8 rear-end crashes involved
vehicles traveling southbound on Sixth Street. 14 of 22 angle crashes involved a southbound
vehicle being struck by vehicles traveling on WIS 81. 8 of 38 crashes involved a teenage driver.

It is likely that the majority of angle crashes are the result of motorists along Sixth Street
becoming frustrated with the few gaps in the WIS 81 traffic stream and become more aggressive
and accepting smaller gaps to enter the intersection. This condition can be typical of side-streets
intersecting higher-volumes arterials under stop-sign control. This condition can be compounded
by having inexperienced drivers, such as motorists from the high school, using the intersection.

WIS 81 and Fourth Street

At the intersection of WIS 81 and Fourth Street, 16 intersection-related crashes were reported in
the past 5.5 years. Of those 16 crashes, 7 were rear-end crashes, 3 were angle crashes, 2 were
sideswipe crashes, 2 were single-vehicle crashes, and 2 were head-on crashes. 4 of 7 rear-end
crashes involved vehicles traveling eastbound on WIS 81. 5 of 16 crashes involved a teenage
driver. Similar to Sixth Street, the location of the high school campus increases the amount of
young, inexperienced drivers to the intersection which results in an increased crash risk due to
their typical inability to assess gaps and approaching speeds.

WIS 81 and Portland Avenue

At the intersection of WIS 81 and Portland Avenue, 19 intersection-related crashes were reported
in the past 5.5 years. Of those 19 crashes, 6 were rear-end crashes, 6 were angle crashes, 5 were
sideswipe crashes, and 2 were head-on crashes. 9 of 19 crashes involved a vehicle traveling
eastbound being struck.

WIS 81 and US 51

At the intersection of WIS 81 and US 51, 67 intersection-related crashes were reported in the past
5.5 years; this was the most intersection-related crashes in the study area. Of those 67 crashes, 25
were rear-end crashes, 19 were angle crashes, 11 were single-vehicle crashes, 9 were sideswipe
crashes, and 2 were head-on crashes. 19 of 67 crashes resulted in injuries, including 1 A-injury
(severe injury). 10 of 25 rear-end crashes involved westbound vehicles while 8 of 25 involved
eastbound vehicles. 14 of 19 angle crashes involved a vehicle traveling westbound and 10 of 19
angle crashes involved a vehicle traveling eastbound; this included 5 crashes that involved an
eastbound left-turning vehicle being struck by a westbound-traveling vehicle.

It is likely that the geometrics at this intersection aid in the high number of crashes at this
intersection. The intersection is located at the bottom of a hill for westbound traffic; it is likely
that motorists are following too closely and at higher speeds down the hill and do not properly
react to the vehicle in front of them. The eastbound approach also has a trapping right condition
downstream which creates poor lane utilization and motorists making sudden merges or “queue
jumps” from the outside lane to avoid being stuck in the downstream right-turn lane. As
previously mentioned, all left-turn lanes have a negative or zero left-turn lane offset which can
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block the vision of left-turning motorists of approaching vehicles in the opposite lanes. This
condition can increase crash risk for left-turning traffic as they are unaware of approaching
vehicles as they complete their turn movement.

WiIS 81 and Woodward Avenue

At the intersection of WIS 81 and Woodward Avenue, 13 intersection-related crashes were
reported in the past 5.5 years. Of those 16 crashes, 8 were sideswipe crashes, 3 were rear-end
crashes, 1 was an angle crash, and 1 was a single-vehicle crash. All 13 crashes involved a vehicle
traveling eastbound. These crashes are likely the result of the existing trapping right condition
along eastbound WIS 81 and motorists making quick merges to avoid being stuck in this lane.

WIS 81 and Prince Hall Drive

Two crashes were reported at the WIS 81 and Prince Hall Drive intersection. One crash was a
rear-end crash and the other was a single-vehicle crash. Both crashes occurred to vehicles
traveling westbound along WIS 81.

WIS 81 and Park Avenue

At the intersection of WIS 81 and Park Avenue, 24 intersection-related crashes were reported in
the past 5.5 years. Of those 24 crashes, 11 were rear-end crashes, 6 were angle crashes, 3 were
single-vehicle crashes, 2 were sideswipe crashes, and 2 were head-on crashes. The 11 rear-end
crashes did not have a predominant movement in which the crashes occurred. 4 of 6 angle crashes
involved a northbound vehicle and a westbound vehicle. Both head-on crashes involved an
eastbound and westbound vehicle.

WIS 81 and Wisconsin Avenue

At the intersection of WIS 81 and Park Avenue, 35 intersection-related crashes were reported in
the past 5.5 years. Of those 35 crashes, 24 were angle crashes, 6 were rear-end crashes, 6 were
angle crashes, 3 were single-vehicle crashes, 2 were sideswipe crashes, and 2 were head-on
crashes. 19 of the 24 angle crashes involved a through movement from Wisconsin Avenue being
struck by a through movement along WIS 81 (10 from northbound, 9 from southbound). 4 of 6
rear-end crashes involved eastbound vehicles.

The majority of angle crashes at this intersection may be the result of motorists along Wisconsin
Avenue becoming frustrated with the few gaps in the WIS 81 traffic stream and become more
aggressive and accepting smaller gaps to enter the intersection. This condition can be typical of
side-streets intersecting higher-volume arterials under stop-sign control. In addition, a review of
this intersection noted several objects were obstructing the field of vision for motorists along
Wisconsin Avenue. These items, such as vegetation and sign poles, and utility poles, can block or
hide approaching vehicles at the intersection and increase crash risk for motorists.
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WIS 81 and Prairie Avenue

At the intersection of WIS 81 and Prairie Avenue, 30 intersection-related crashes were reported in
the past 5.5 years. Of those 30 crashes, 20 were rear-end crashes, 6 were angle crashes, 2 were
single-vehicle crashes, 1 was a sideswipe crash, and 1 was a head-on crash. 11 of 20 rear-end
crashes involved westbound vehicles while 6 of 20 involved eastbound vehicles. 15 of 30 crashes
occurred during the midday hours of 11:00 a.m. and 3:00 p.m.

The rear-end crashes may be the result of motorists following too closely along a high-volume,
low-speed, single-lane roadway and not reacting to phase changes at the signal properly. This
condition may be aided by vegetation possibly obscuring the traffic signal heads, which can
reduce the reaction time of motorists by not providing ample information of the traffic signal
phase change. In addition, the stop bars along WIS 81 are set back from the intersection curb due
to the intersection skew; this, in turn, creates a longer distance for motorists to travel through the
intersection. This condition may make motorists become more aggressive to clear the
intersection, particularly during the yellow clearance interval, and may follow too closely to
vehicles in front of them.

WIS 81 and Milwaukee Road

At the intersection of WIS 81 and Milwaukee Road, 13 intersection-related crashes were reported
in the past 5.5 years. Of those 13 crashes, 7 were single-vehicle crashes (including one A-injury
crash), 4 were sideswipe crashes, 1 was a rear-end crash, and 1 was an angle crash. 6 of the 7
single-vehicle crashes were motorists traveling westbound on WIS 81 and all 6 crashes were
identified as speed-related crashes. In addition, 4 of the 6 westbound single-vehicle crashes
occurred between 1:00 a.m. and 5:00 a.m.

As previously discussed, the approach speeds and horizontal curve at this intersection create an
environment where motorists are comfortable traveling above the speed limit along westbound
WIS 81 approaching the curve. When they attempt to navigate the curve, they realize it is too
sharp at their increased speed and either overcompensate and run off the road to the right or cross
the centerline into oncoming traffic and/or run off the road to the left.
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4.0 Pavement and Traffic Signal Inventory

An investigation of the existing roadway pavement and traffic signal equipment was performed
along WIS 81. This analysis will provide a preliminary evaluation of the roadway pavement
condition and traffic signal equipment to determine if any deficiencies are present.

4.1 Roadway Pavement Evaluation

WIS 81 has a concrete pavement roadway surface and concrete curb and gutter throughout the
entirety of the study area.

A visual and vehicle ride inspection of the roadway surface indicates that the Liberty Avenue,
Fourth Street, and White Avenue (east of Park Avenue) portions of the roadway have joint
failures which causes faulting from one concrete surface to the next. This results in an uneven or
“rough” ride for motorists. Joint sealing and pavement patching near the joint are present along
various portions of the roadway, which can add to the rougher ride for motorists. The Portland
Avenue and White Avenue (west of Park Avenue) sections shows significant longitudinal and
transverse patching between the travel lanes and at the curb and gutter, suggesting pavement
improvement should be considered to improve ride. Frequent patching is present along this
section suggesting that pavement and sub-pavement condition is deteriorating and requires
improvement in the near-term.

Fourth Street south of Liberty Avenue
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4.2 Traffic Signal Inventory

Eight traffic signal installations currently exist along WIS 81: Hackett Street; Bluff Street; Fourth
Street; Portland Avenue; US 51; Prince Hall Drive; Park Avenue; and Prairie Avenue. The
following describes an inventory of the equipment at each traffic signal location.

Hackett Street: Traffic signals and poles at this location are in good condition; while the traffic
signals are operating properly, some signal heads are missing the backplate (see image).
Backplates help distinguish the signal head from its background (e.g., sunlight). Consideration
should be made to add backplates where necessary as well as install retroreflective backplates to
enhance the visibility and noticeability of the signals.

The intersection provides an eastbound right-turn lane to accommodate a high number of right-
turning vehicles (a maximum of 155 vehicles during the afternoon peak hour), but no exclusive
left-turn lanes are provided along WIS 81. While the observed traffic counts for left-turns are low
(less than 30 vehicles per hour during peak traffic conditions), it is possible that a left-turning
vehicle could impede through movements by waiting for a gap to complete their turning
movement. This is likely in the weekday afternoon peak hour where the amount of westbound
through vehicles (560 vehicles) may create few naturals gaps or creates long platoons after a
phase change which could make eastbound through vehicles wait longer periods of time.

Crosswalks and pedestrian equipment are provided on all intersection approaches. Consideration
should be given to provide pedestrian countdown timers to inform pedestrians how much time
remains for the pedestrian phase before the traffic signal phasing changes.

-
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Hackett Street at Liberty Avenue, looking north

Bluff Street: Traffic signals and poles at this location are in good condition; while the traffic
signals are operating properly, all signal heads are missing the backplate. Backplates help
distinguish the signal head from its background (e.g., sunlight). Consideration should be made to
add backplates where necessary as well as install retroreflective backplates to enhance the
visibility and noticeability of the signals. A westbound left-turn lane is provided at Bluff Street,
but no left-turn traffic signal equipment is provided. With the infrequent number of left-turning
vehicles using the westbound left-turn lane (approximately one vehicle per minute during peak
traffic conditions), the need for a protected left-turn phase is likely not needed to accommodate
this movement.

Crosswalks and pedestrian equipment are provided on all intersection approaches. Consideration
should be given to provide pedestrian countdown timers to inform pedestrians how much time
remains for the pedestrian phase before the traffic signal phasing changes.
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Fourth Street: Traffic signals and poles at this location are in good condition; while the traffic
signals are operating properly, all signal heads are missing the backplate (see image). Backplates
help distinguish the signal head from its background (e.g., sunlight). Consideration should be
made to add backplates where necessary as well as install retroreflective backplates to enhance
the visibility and noticeability of the signals.

__’nﬂ

Fourth Street at Liberty Avenue, looking south

Crosswalks and pedestrian equipment are provided on all intersection approaches. However, the
crosswalk pavement markings are in poor condition and may not be readily visible to motorists.
With the location of Beloit Memorial High School nearby and the amount of pedestrian traffic
that travels through this intersection (approximately 55 pedestrians observed in thirty minutes
after school release), the pavement markings at this intersection should be updated and
consideration should be given to provide pedestrian countdown timers to inform pedestrians how
much time remains for this phase before the traffic signal phasing changes.

Portland Avenue: Traffic signals and poles at this location are in good condition; while the traffic
signals are operating properly, some signal heads are missing the backplate. Backplates help
distinguish the signal head from its background (e.g., sunlight). Consideration should be made to
add backplates where necessary as well as install retroreflective backplates to enhance the
visibility and noticeability of the signals.

WIS 81 CORRIDOR STUDY 24
AECOM



The north and south approaches of the intersection provide overhead signal heads for traffic;
however, only one signal head is provided to control the left-turn lane and the two through lanes.
It is recommended that a minimum of two signal heads (one for the left-turn and inside through
lane and another for the outside through lane) be provided to control traffic at these approaches.

R —

Fourth Street at Portland Avenue, looking south (Source: Google Earth)

Crosswalks and pedestrian equipment are provided on all intersection approaches. Consideration
should be given to provide pedestrian countdown timers to inform pedestrians how much time
remains for the pedestrian phase before the traffic signal phasing changes.

US 51: Traffic signals and poles at this location are in good condition; while the traffic signals
are operating properly, several signal heads are missing the backplate. Backplates help distinguish
the signal head from its background (e.g., sunlight). Consideration should be made to add
backplates where necessary as well as install retroreflective backplates to enhance the visibility
and noticeability of the signals.

All four approaches of the intersection provide overhead signal heads for traffic; however, only
one signal head is provided to control the left-turn lane and the two through lanes. It is
recommended that a minimum of two signal heads (one for the left-turn and inside through lane
and another for the outside through lane) be provided to control traffic at these approaches.

The far overhead signal arm for eastbound traffic has a single overhead signal head and an
exclusive right-turn lane sign with a plaque “RIGHT LANE” underneath it (MUTCD Signs R3-5
and R3-5fP, respectively). This sign placement is to inform motorists that the outside through
lane, past the US 51 intersection, becomes an exclusive right-turn lane at Woodward Avenue.
This introduces a “trapping right” lane situation for these motorists. While trapping-lane
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conditions are not conducive to traffic operations, the information for this situation provided at a
traffic signal could be seen as contradicting the pavement marking that provides a through lane
and “ONLY” for the through lane. If the trapping lane condition cannot be mitigated, additional
signage should be installed for this approach that provides a clearer understanding of the lane
configurations downstream.

Crosswalks and pedestrian equipment are provided on all intersection approaches. Consideration
should be given to provide pedestrian countdown timers to inform pedestrians how much time
remains for the pedestrian phase before the traffic signal phasing changes.

Prince Hall Drive: Traffic signals and poles at this location are in good condition. Crosswalks and
pedestrian equipment are provided on all intersection approaches.

Park Avenue: Traffic signals and poles at this location are in good condition; while the traffic
signals are operating properly, several signal heads are missing the backplate. Backplates help
distinguish the signal head from its background (e.g., sunlight). Consideration should be made to
add backplates where necessary as well as install retroreflective backplates to enhance the
visibility and noticeability of the signals.

Crosswalks and pedestrian equipment are provided on all intersection approaches. Consideration
should be given to provide pedestrian countdown timers to inform pedestrians how much time
remains for the pedestrian phase before the traffic signal phasing changes.

Prairie Avenue: Traffic signals and poles at this location are in good condition. Consideration
should be made to install retroreflective backplates to enhance the visibility and noticeability of
the signals. In addition, periodic visual checks of the signal heads should be performed to ensure
that nearby trees do not block or impede traffic from seeing the signal heads (see image below).

Crosswalks and pedestrian equipment are provided on all intersection approaches. Consideration
should be given to provide pedestrian countdown timers to inform pedestrians how much time
remains for the pedestrian phase before the traffic signal phasing changes.

White Avenue at Prairie Avenue, looking west (Source: Google Earth)
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5.0 Traffic Operations Analysis

To determine how traffic operates under existing conditions, an operational analysis was
conducted for intersections identified in Section 2.4 using methodologies published in the
Highway Capacity Manual (HCM). The HCM module in the traffic operations software package,
Synchrol1, was used to document the results of the traffic operations analysis. Operational
analysis results identify a Level of Service (LOS), which is intended to depict the quality of
traffic flow through an intersection. Signalized and unsignalized intersections are given a ranking
from LOS A through LOS F as a function of the average control delay as presented in Table 5.1
for signalized intersections and Table 5.2 for unsignalized and roundabout intersections. For
urban principal arterials such as WIS 81, the minimum acceptable LOS is LOS D.

Table 5.1 Level of Service (LOS) Criteria, Signalized Intersections

Average Control

:SOS. . Delay/Vehicle Description
esignation
(seconds)
A <10.0 Very low vehicle delays, free flow, signal progression extremely favorable, most
- vehicles arrive during given signal phase.

B 10.1 t0 20.0 Good signal progression, more vehicles stop and experience higher delays than
for LOS A.

c 20.1 to 35.0 Stable flow, fair signal progression, significant number of vehicles stop at
signals.

D 351 to 55.0 Con_gestlon notlce_able, longer delays and unfavorable signal progression, many
vehicles stop at signals.
Limit of acceptable delay, unstable flow, poor signal progression, traffic near

E 55.1 to 80.0 . .
roadway capacity, frequent cycle failures.

F > 80.0 Unacceptable delays, extremely unstable flow and congestion, traffic exceeds

roadway capacity, stop-and-go conditions

Table 5.2: Level of Service (LOS) Criteria, Unsignalized Intersections

Average Control

:SOS. . Delay/Vehicle Description
esignation
(seconds)
No delays at intersections with continuous flow of traffic. Uncongested
A <10.0 operations: high frequency of long gaps available for all left and right turning
traffic. No observable queues.
B 10.1t0 15.0 Same as LOS A
Moderate delays at intersections with satisfactory to good traffic flow. Light
Cc 15.1t0 25.0 I i
congestion; infrequent backups on critical approaches.
Increased probability of delays along every approach. Significant congestion on
D 25.1t0 35.0 - . . . h h
critical approaches, but intersection functional. No standing long lines formed.
E 35.1 t0 50.0 Heavy traffic flow condition. Heavy delays probable. No available gaps for
’ ’ cross-street traffic or main street turning traffic. Limited stable traffic flow.
E > 500 Unstable traffic flow. Heavy congestion. Traffic moves in forced flow condition.

Average delays greater than one minute highly probable. Total breakdown.

SOURCE: Highway Capacity Manual, HCM2010, Transportation Research Board, 2010.
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5.1 Existing Conditions

To determine how traffic currently operates in the study area, an operational analysis was
conducted for the weekday morning and afternoon peak hours at the key intersections. Existing
geometrics, traffic controls, and peak hour traffic volumes for the key intersections are shown in
Figures 2.1 and 2.2. Level of service and queueing results for each turning movement at the
analyzed intersections are shown in Table 5.3 for the weekday AM peak hour and Table 5.4 for
the weekday PM peak hour. The traffic operations output files are in Appendix B.
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Table 5.3: Traffic Operations Analysis, Existing Conditions, Weekday AM Peak Hour

) Overall Eastbound Westbound Northbound Southbound
Intersection By Approach
Delay (s) LOS EBL EBT EBR WBL WBT | WBR NBL NBT NBR SBL SBT SBR
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 5 320 115 15 300 20 100 55 50 25 90 20
Delay (s) - 10.1 7.8 - 10.7 - 7.6 7.3 - - 12.4 -
WIS 81 & Hackett Street 9.9 A L0S " B A " B " A A " " B n
V/C Ratio - 0.47 0.13 - 0.53 - 0.14 0.19 - - 0.31 -
95% Queue (ft) - 85 15 - 90 - 20 20 - - 40 -
Lane Configuration - <1> - 1 1> - - <1 1 - <1> -
Volume 1 420 20 55 300 5 20 15 115 10 30 10
S O S 67 A Delay (s) - 6.4 - 3.8 5.0 - - 113 | 120 - 11.6 -
LOS - A - A A - - B B - B -
V/C Ratio - 0.57 - 0.10 0.42 - - 0.10 0.28 - 0.15 -
95% Queue (ft) - 75 - 10 45 - - 10 25 - 15 -
Lane Configuration 1 1> - - <1 1 - <1> - - <1 1
Volume 290 240 10 1 220 55 1 5 5 30 10 135
: Delay (s) 9.3 0.0 - - 8.0 0.0 - 30.1 - - 67.0 [ 11.1
WIS 81 & Sixth Street 7.2 A oS A A - " A A " 5 " " B
V/C Ratio 0.30 0.00 - - 0.01 0.00 - 0.09 - - 0.47 0.22
95% Queue (ft) 10 0 - - 0 0 - 10 - - 50 20
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 25 5 240 5 5 5 210 200 1 1 130 35
Delay (s) - 7.6 7.6 - 7.6 - 7.6 16.7 - - 16.3 -
WIS 81 & Fourth Street 8.3 A oS - A A " A " A B " " B "
V/C Ratio - 0.08 0.31 - 0.04 - 0.37 0.34 - - 0.50 -
95% Queue (ft) - 10 40 - 10 - 50 40 - - 70 -
Lane Configuration 1 1> - 1 1 1 1 2> - 1 2> -
Volume 5 295 15 165 175 280 10 140 140 240 135 10
Delay (s) 15.5 24.0 N 14.1 14.1 14.4 19.9 26.8 - 15.7 15.0 -
WIS 81 & Portland Avenue 19.1 B 0S B C - B B B B C " B B "
V/C Ratio 0.01 0.74 - 0.49 0.31 0.33 0.03 0.57 - 0.16 0.16 -
95% Queue (ft) 5 220 - 75 90 90 5 110 - 125 40 -
Lane Configuration 1 2 1 1 2> - 1 2> - 1 2> -
Volume 175 470 35 35 445 40 25 245 70 70 200 150
Delay (s) 29.6 | 30.7 | 253 | 27.7 | 42.0 - 15.9 [ 20.2 - 15.6 [ 19.6 -
WIS 81 & US 51 28.9 C 0S C C C C B " B C " B B "
V/C Ratio 0.65 | 0.57 | 0.05 | 0.15 | 0.76 - 0.06 | 0.28 - 0.17 | 031 -
95% Queue (ft) 175 240 20 35 280 - 40 135 - 50 150 -
Lane Configuration - 1 1 - <1 - - <1> - - - -
Volume - 480 130 1 470 - 50 - 5 - - -
Delay (s) - 0.0 0.0 - 9.1 - - 25.0 - - - -
WIS 81 & Woodward Avenue 1.2 A 0S " A A " A " " 5 " " " "
V/C Ratio - 0.01 | 0.01 - 0.01 - - 0.26 - - - -
95% Queue (ft) - 0 0 - 0 - - 25 - - - -
Lane Configuration 1 1 - - 1> - - - - 1 - 1
Volume 70 410 N - 455 140 - = - 10 - 15
. . Delay (s) 1.8 2.5 - - 1.5 - - - - 2.4 - 42.5
WIS 81 & Prince Hall Drive 2.7 A 0S A A " " A " " " " 5 " 5
V/C Ratio 0.12 | 0.35 - - 0.56 - - - - 0.19 - 0.19
95% Queue (ft) 10 65 - - 25 - - - - 15 - 10
Lane Configuration 1 1 1 1 1 1 1 1 1 1 1 1
Volume 50 350 5 20 450 65 100 155 20 40 110 110
Delay (s) 10.0 13.0 0.0 9.2 16.7 9.9 30.6 42.1 32.0 31.6 40.9 37.9
WIS 81 & Park Avenue 22.6 C 0S B B A A B A C B C c 5 5
V/C Ratio 0.13 | 045 | 0.00 | 004 | 0.59 | 0.06 | 041 [ 0.65 | 0.06 | 0.20 | 0.56 | 0.38
95% Queue (ft) 20 210 0 10 300 20 95 190 15 40 130 80
Lane Configuration - <1> - - <1> - - <1> - - <1> -
Volume 10 405 5 5 550 15 5 35 1 10 25 15
) . Delay (s) - 9.0 - - 8.4 - - 32.2 - - 29.8 -
WIS 81 & Wisconsin Avenue 2.7 A 10S " A " N A " " D " . D "
V/C Ratio - 0.01 - - 0.01 - - 0.27 - - 0.29 -
95% Queue (ft) - 0 - - 0 - - 25 - - 30 -
Lane Configuration 1 1> - 1 1> - 1 1> - 1 1> -
Volume 60 355 5 20 435 50 20 205 30 65 155 105
. Delay (s) 12.9 14.2 - 10.6 22.3 - 24.6 31.4 - 19.4 20.3 -
WIS 81 & Prairie Avenue 20.8 C 105 B B " B C " C C " B C "
V/C Ratio 0.23 | 0.56 - 0.06 | 0.81 - 0.09 | 0.81 - 0.29 | 0.61 -
95% Queue (ft) 25 200 - 10 320 - 15 205 - 40 180 -
Lane Configuration - 1> - 1 1 - - <1> - - - -
Volume - 385 55 90 395 - 65 - 100 - - -
§ Delay (s) - 0.0 - 8.7 0.0 - - 25.6 - - - -
WIS 81 & Milwaukee Road 4.6 A oS . A . A A " " 5 . . . -
V/C Ratio - 0.00 - 0.09 | 0.00 - - 0.52 - - - -
95% Queue (ft) - 0 - 10 0 - - 70 - - - -
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Table 5.4: Traffic Operations Analysis, Existing Conditions, Weekday PM Peak Hour

T —— Overall By Abproach Eastbound Westbound Northbound Southbound
Delay(s)] LOS Lo EBL | EBT | EBR | WBL | WBT | WBR | NBL | NBT | NBR | SBL | SBT | SBR
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 10 355 155 25 560 45 180 85 45 25 105 50
Delay (s) - 10.2 7.7 - 28.2 - 10.0 9.3 - - 17.3 -
WIS 81 & Hackett Street 17.9 B L0s N B A N C N B A N N B N
V/C Ratio - 0.50 0.16 - 0.91 - 0.32 0.26 - - 0.54 -
95% Queue (ft) - 110 25 - 330 - 50 35 - - 80 -
Lane Configuration - <1> - 1 1> - - <1 1 - <1> -
Volume 5 435 25 80 590 10 50 25 95 10 50 20
T 76 A Delay (s) - 6.0 - 4.0 7.4 - - 13.1 | 13.2 - 13.5 -
LOS - A - A A - - B B - B -
V/C Ratio - 0.59 - 0.16 | 0.77 - - 0.21 | 0.22 - 0.25 -
95% Queue (ft) - 85 - 10 125 - - 30 20 - 30 -
Lane Configuration 1 1> - - <1 1 - <1> - - <1 1
Volume 260 275 5 5 400 110 5 5 5 60 15 265
WIS 81 & Sixth Street 18.3 B Delay (s) 10.6 0.0 - - 8.0 0.0 - 108.6 - - 220.2 | 18.3
: LOS B A - - A A - - - C
V/C Ratio 0.32 | 0.00 - - 0.01 | 0.00 - 0.34 - - 1.09 | 0.54
95% Queue (ft) 35 0 - - 0 0 - 10 - - 50 20
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 25 20 295 20 55 5 420 95 5 5 140 35
T s a— 12 8 Delay (s) - 167 | 7.6 - 17.5 - 8.7 45 - - 20.1 -
: LOS - B A - B - A A - - C -
V/C Ratio - 0.15 | 0.34 - 0.28 - 0.71 | 0.15 - - 0.59 -
95% Queue (ft) - 30 70 - 55 - 170 25 - - 135 -
Lane Configuration 1 1> - 1 1 1 1 2> - 1 2> -
Volume 20 245 25 210 315 320 40 200 200 265 170 15
WIS 81 & Portland Avenue 220 c Delay (s) 18.7 30.7 - 16.8 20.9 18.3 18.6 28.2 - 16.4 16.1 -
! LOS B C - B C B B C - B B -
V/C Ratio 0.08 | 0.77 - 0.61 | 0.61 [ 0.41 | 0.10 | 0.68 - 0.19 | 0.19 -
95% Queue (ft) 15 180 - 115 215 130 25 170 - 150 55 -
Lane Configuration 1 2 1 1 2> - 1 2> - 1 2> -
Volume 145 540 25 70 615 75 35 285 60 65 295 210
WIS 81 & US 51 213 c Delay (s) 9.1 12.8 10.3 9.2 1.6 - 29.7 37.2 - 28.7 50.2 -
’ LOS A B B A A - C D - C D -
V/C Ratio 0.27 | 033 | 0.02 | 0.14 | 0.43 - 0.21 | 0.56 - 0.27 | 0.81 -
95% Queue (ft) 65 155 15 30 20 - 30 185 - 55 285 -
Lane Configuration - 1 1 - <1 - - <1> - - - -
Volume - 530 135 5 710 - 50 - 5 - - -
Del - 0.0 0.0 - 9.2 - - 38.0 - - - -
WIS 81 & Woodward Avenue 1.5 A elay s)
LOS - A A - A - - E - - - -
V/C Ratio - 0.01 | 0.01 - 0.01 - - 0.36 - - - -
95% Queue (ft) - 0 0 - 0 - - 40 - - - -
Lane Configuration 1 1 - - 1> - - - - 1 - 1
Volume 10 525 - - 670 20 - - - 75 - 45
Del 6.6 1.0 - - 13.0 - - - - 46.8 - 43.1
WIS 81 & Prince Hall Drive 10.8 B elay fs)
LOS A A - - B - - - - D - D
V/C Ratio 0.03 | 043 - - 0.60 - - - - 0.72 - 0.31
95% Queue (ft) 5 20 - - 440 - - - - 90 - 35
Lane Configuration 1 1 1 1 1 1 1 1 1 1 1 1
Volume 105 465 40 15 445 60 45 175 50 50 180 125
WIS 81 & Park Avenue 2.1 c Delay (s) 7.3 24.2 0.0 9.1 11.6 7.5 34.4 48.7 36.8 34.3 49.5 38.6
: LOS A C A A B A C D D C D D
V/C Ratio 0.20 | 0.45 [ 0.00 | 0.04 | 0.46 | 0.04 | 0.27 | 0.80 | 0.16 | 0.29 | 0.81 | 0.39
95% Queue (ft) 35 410 0 5 180 15 45 205 30 50 215 80
Lane Configuration - <1> - - <1> - - <1> - - <1> -
Volume 10 530 5 5 475 25 5 40 5 5 50 10
Del - 8.6 - - 8.7 - - 31.2 - - 31.5 -
WIS 81 & Wisconsin Avenue 3.2 A clay (5)
LOS - A - - A - - D - - D -
V/C Ratio - 0.01 - - 0.01 - - 0.29 - - 0.35 -
95% Queue (ft) - 0 - - 0 - - 30 - - 35 -
Lane Configuration 1 1> - 1 1> - 1 1> - 1 1> -
Volume 110 410 5 20 395 50 15 235 30 65 245 95
WIS 81 & Prairie Avenue 225 c Delay (s) 14.5 18.3 - 13.3 24.3 - 27.0 31.7 - 19.3 21.6 -
’ LOS B B - B C - C C - B C -
V/C Ratio 0.40 | 0.68 - 0.07 | 0.80 - 0.07 | 0.82 - 0.29 | 071 -
95% Queue (ft) 50 255 - 10 310 - 15 175 - 40 185 -
Lane Configuration - 1> - 1 1 - - <1> - - - -
Volume - 460 30 125 445 - 25 - 140 - - -
| Delay (s) - 0.0 - 9.2 0.0 - - 22.8 - - - -
WIS 81 & Milwaukee Road 4.0 A 0S " A . A A " . C " . " .
V/C Ratio - 0.00 - 0.14 | 0.00 - - 0.49 - - - -
95% Queue (ft) - 0 - 15 0 - - 70 - - - -
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The results of the existing-year traffic operations analysis indicate that all intersections currently
operate at adequate levels of service (LOS D or better) with the exception of the intersections of
WIS 81 with Sixth Street and with Woodward Avenue. During peak traffic periods, movements
from the side streets (Sixth Street and Woodward Avenue) can experience longer delays due to
infrequent gaps in the WIS 81 traffic stream not adequately allowing traffic to enter the
intersection. This is not an uncommon situation in urban areas, especially when principal
arterials such as WIS 81 intersect side streets under stop-sign control. As traffic volumes increase
at this location, consideration should be given to identify geometric improvements that will
mitigate these deficiencies at this location.

5.2 Year 2047 Conditions, No Build

To determine if the existing roadway system will accommodate Year 2047 traffic volumes, a
peak hour operations analysis was conducted that evaluated the existing intersection geometry,
lane configuration, and control with forecasted Year 2047 peak hour volumes. Analysis outputs
are illustrated in Table 5.5 (weekday morning peak hour) and Table 5.6 (weekday afternoon peak
hour). Traffic operations output files for this scenario are provided in Appendix C.

The Year 2047 traffic volumes were projected using the following methodologies:

e Year 2022 intersection turning movement counts collected for this study was submitted to
WisDOT Traffic Forecasting Section (TFS) and Year 2047 traffic projections were
created. WisDOT TFS develops traffic projections by reviewing the Beloit travel demand
model and applies growth rates along WIS 81 and side-streets to the turning movements.
These traffic projections are provided in Appendix D.

e Peak-hour traffic for planned / proposed developments were developed using trip
generation rates published in the ITE Trip Generation Manual. The following
developments were included in the traffic projections:

o Brassworx: a proposed mixed-use development of existing parcels is generally
bounded by Merrill Street, Third Street, Portland Avenue, and Fourth Street. At
the time of this study, a general site plan was not developed so it was assumed
that 200 residential apartments and 60,000 square feet of retail space would
occupy this site.

o Beloit Memorial High School: a 2018 traffic study discussed expansion of the
high school, which assumed the construction of a new welcome and resource
center and new sports fields within the campus.

o ABC Supply: a 2018 traffic study evaluated the expansion of the ABC Supply
campus site, which included the addition of 160,000 square feet of office space to
the existing site.

The peak-hour traffic projections for the planned / proposed developments were added to Year
2047 traffic projections provided by WisDOT TFS to create a volume data set used to evaluate
the existing geometrics and intersection control. The Year 2047 peak-hour intersection turning
movement counts are illustrated in Figure 5.1.
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Table 5.5: Traffic Operations Analysis, Year 2047 No-Build Conditions, Weekday AM Peak Hour

) Overall Eastbound Westbound Northbound Southbound
Intersection By Approach
Delay (s) LOS EBL EBT EBR | WBL | WBT | WBR | NBL NBT | NBR SBL SBT SBR
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 5 350 120 15 330 20 100 65 50 30 105 30
Delay (s) - 10.1 7.7 - 10.7 - 7.9 7.6 - - 13.2 -
WIS 81 & Hackett Street 10.3 B L0S B B A a B 5 A A 5 B B a
V/C Ratio - 0.50 [ 0.13 - 0.55 - 0.16 | 0.22 - - 0.40 -
95% Queue (ft) = 95 15 - 100 - 20 25 - - 55 -
Lane Configuration - <1> - 1 1> - - <1 1 - <1> -
Volume 1 450 20 60 335 5 20 15 120 15 30 10
Delay (s) - 6.5 - 3.8 | 5.1 - - 12.2 | 13.0 - 12.5 -
WIS 81 & Bluff Street 6.9 A L0S " A n A A . n B B . B n
V/C Ratio - 0.60 - 0.12 | 0.46 - - 0.10 | 0.30 - 0.17 -
95% Queue (ft) - 85 = 10 50 = = 15 25 = 20 =
Lane Configuration 1 1> - - <1 1 - <1> - - <1 1
Volume 330 250 10 1 235 85 1 10 5 50 10 160
WIS 81 & Sixth Street 158 B Delay (s) 9.9 0.0 = = 8.1 0.0 = 49.5 = = 204.0 | 117
LOS A A = = A A = E = = B
V/C Ratio 0.35 [ 0.00 = = 0.01 [ 0.00 = 0.20 = = 1.00 | 0.27
95% Queue (ft) 40 0 = - 0 0 - 15 - - 130 30
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 25 5 280 5 5 5 250 205 1 1 125 35
WIS 81 & Fourth Street 8.4 A Delay (s) - 11.0 7.4 - 10.7 - 6.9 5.7 - - 14.4 -
LOS - B A - B - A A - - B -
V/C Ratio - 0.08 [ 0.35 - 0.04 - 0.43 | 0.34 - - 0.50 -
95% Queue (ft) = 10 45 = 5 = 60 45 = = 70 =
Lane Configuration 1 1> - 1 1 1 1 2> - 1 2> -
Volume 10 305 15 205 180 310 10 165 160 285 155 15
WIS 81 & Portland Avenue 25 c Delay (s) 17.9 29.7 = 17.3 16.1 16.6 | 22.7 | 31.8 = 19.2 16.3 =
LOS B C = B B B C C = B B =
V/C Ratio 0.03 [ 0.78 - 0.62 [ 032 [ 0.37 | 0.03 | 0.64 - 0.70 [ 0.17 -
95% Queue (ft) 10 265 - 115 110 120 10 150 - 150 45 -
Lane Configuration 1 2 1 1 2> - 1 2> - 1 2> -
Volume 205 525 45 40 470 40 40 260 75 70 215 175
WIS 81 & US 51 281 c Delay (s) 29.8 | 308 [ 248 | 268 | 36.8 - 16.5 | 214 - 16.3 21.7 -
LOS C C C C D - B C - B C -
V/C Ratio 071 [ 0.62 [ 0.07 | 0.18 | 0.82 = 0.11 | 0.31 = 0.17 [ 0.36 =
95% Queue (ft) 200 265 25 40 250 = 30 150 = 50 180 =
Lane Configuration - 1 1 - <1 - - <1> - - - -
Volume - 535 135 1 495 - 50 - 5 - - -
WIS 81 & Woodward Avenue 13 A Delay (5) - 1 001004 - [ 931 - - | 2881 - ' - -
LOS = A A = A = = D = = = =
V/C Ratio - 0.01 [ 0.01 - 0.01 - - 0.30 - - - -
95% Queue (ft) - 0 0 - 0 - - 30 - - - -
Lane Configuration 1 1 - - 1> - - - - 1 - 1
Volume 90 450 - - 485 170 - - - 15 - 15
WIS 81 & Prince Hall Drive 22 A Delay (s) 05 | 08 { - I - - - 469 | - | 466
LOS A A - - A - - - - D - D
V/C Ratio 0.16 [ 0.38 = = 0.61 = = = = 0.24 = 0.17
95% Queue (ft) 5 15 - - 30 - - - - 20 - 10
Lane Configuration 1 1 1 1 1 1 1 1 1 1 1 1
Volume 60 380 5 20 500 70 105 165 20 45 115 130
WIS 81 & Park Avenue 21 c Delay (s) 10.0 1.5 0.0 8.2 17.3 9.7 349 | 50.0 [ 364 | 36.6 | 49.1 | 455
LOS B A A A B A C D D D D D
V/C Ratio 0.17 [ 045 [ 0.00 | 0.04 | 0.62 | 0.06 | 047 | 0.73 | 0.06 | 0.25 | 0.65 0.50
95% Queue (ft) 25 20 0 10 355 25 115 175 15 50 160 110
Lane Configuration - <1> - - <1> - - <1> - - <1> -
Volume 10 450 5 5 600 15 5 35 1 10 25 15
WIS 81 & Wisconsin Avenue 3.0 A Delay (5) = 1 92 { - - | 86 [ - - [ 390 f - - | 364 L -
LOS = A = = A = = E = = E =
V/C Ratio = 0.01 = = 0.01 = = 0.32 = = 0.34 =
95% Queue (ft) = 0 = = 0 = = 35 - - 35 -
Lane Configuration 1 1> - 1 1> - 1 1> - 1 1> -
Volume 65 400 5 20 485 50 20 215 30 65 165 115
- Delay (s) 14.8 15.8 = 11.2 | 293 = 269 | 339 = 20.4 | 22.0 =
WIS 81 & Prairie Avenue 24.2 C L0S B B . B C 5 C C 5 C C .
V/C Ratio 0.29 [ 0.62 - 0.06 [ 0.88 - 0.10 | 0.83 - 0.31 [ 0.66 -
95% Queue (ft) 30 240 - 10 405 - 20 175 - 45 210 -
Lane Configuration - 1> - 1 1 - - <1> - - - -
Volume - 430 55 95 445 - 65 - 110 - - -
. Delay (s) - 0.0 - 8.9 0.0 - - 32.4 - - - -
WIS 81 & Milwaukee Road 5.4 A L0S - A " A A - . b - - . .
V/C Ratio = 0.00 - 0.10 [ 0.00 = = 0.61 = = = =
95% Queue (ft) - 0 - 10 0 - - 90 - - - -
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Table 5.6: Traffic Operations Analysis, Year 2047 No-Build Conditions, Weekday PM Peak Hour

) Overall Eastbound Westbound Northbound Southbound
Intersection By Approach
Delay (s)| LOS EBL EBT | EBR | WBL [ WBT | WBR | NBL | NBT | NBR | SBL | SBT [ SBR
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 10 435 160 25 550 50 185 95 45 30 125 65
Delay (s) = 117 [ 83 = 17.1 = 17.7 | 16.8 = = 30.0 =
WIS 81 & Hackett Street 16.9 B L0S ~ B A ~ B _ B B _ ~ c 5
V/CRatio = 0.52 | 0.13 = 0.78 = 0.46 | 0.30 = = 0.70 =
95% Queue (ft) = 210 35 = 340 = 110 80 = = 185 =
Lane Configuration - <1> - 1 1> - - <1 1 - <1> -
Volume 5 515 25 85 690 10 55 25 100 15 55 20
WIS 81 & BIuff Street 83 A Delay (s) = 6.0 = 4.0 7.5 = = 14.2 | 142 = 14.7 =
LOS = A = A A = = B B = B =
V/C Ratio - 0.61 - 0.17 | 0.78 - - 0.23 | 0.24 - 0.30 -
95% Queue (ft) - 90 - 15 140 - - 35 25 - 40 -
Lane Configuration 1 1> - - <1 1 - <1> - - <1 1
Volume 315 315 5 5 450 160 5 10 10 115 15 335
WIS 81 & Sixth Street 124.1 Delay (s) 12.3 0.0 = = 8.1 0.0 = 525.1 = = 999.9 [ 28.1
LOS B A = = A A = = = D
V/C Ratio 0.43 | 0.00 - - 0.01 | 0.00 - 1.26 - - 3.78 | 0.73
95% Queue (ft) 55 0 = = 0 0 = 95 = = 430 155
Lane Configuration - <1 1 - <1> - 1 1> - - <1> -
Volume 45 20 370 20 55 5 510 90 5 5 155 35
Delay (s) = 212 | 87 = 21.6 = 173 | 44 = = 26.8 =
WIS 81 & Fourth Street 16.9 B 10S . C A . C . B A . . C n
V/C Ratio - 0.24 | 0.40 - 0.31 - 0.87 | 0.13 - - 0.75 -
95% Queue (ft) = 30 110 = 70 = 290 25 = = 215 =
Lane Configuration 1 1> - 1 1 1 1 2> - 1 2> -
Volume 30 245 25 250 330 360 45 275 230 345 205 25
) w— 302 c Delay (s) 23.1 [ 386 - 285 | 27.0 | 23.4 | 21.7 | 382 - 314 | 171 -
LOS C D - C C C C D - C B -
V/CRatio 0.14 | 0.81 = 0.76 | 0.66 | 048 | 012 [ 0.77 = 0.86 | 0.21 =
95% Queue (ft) 25 280 - 210 280 190 35 270 - 280 80 -
Lane Configuration 1 2 1 1 2> - 1 2> - 1 2> -
Volume 190 595 45 75 690 80 55 300 60 65 320 235
B ELAUSE 37.4 5 Delay (s) 274 | 149 [ 65 25.0 [ 47.3 - 41.8 | 388 - 355 | 524 -
LOS C B A C D = D D = D D =
V/C Ratio 0.40 | 039 | 0.04 | 031 [ 077 = 0.38 | 0.64 = 0.23 | 0.86 =
95% Queue (ft) 155 185 15 60 415 - 60 190 - 65 335 -
Lane Configuration - 1 1 - <1 - - <1> - - - -
Volume - 570 140 5 775 - 50 - 5 - - -
WIS 81 & Woodward Avenue 17 A Delay (s) — 0.0 0.0 — 93 — — 47.5 — — - -
LOS = A A = A = = E = = = =
V/C Ratio - 0.01 | 0.01 - 0.01 - - 0.42 - - - -
95% Queue (ft) - 0 0 - 0 - - 50 - - - -
Lane Configuration 1 1 - - 1> - - - - 1 - 1
Volume 10 575 - - 750 25 - - - 105 - 65
WIS 81 & Prince Hall Drive 7.3 A Delay (s) 22 | 47 L - - 129 1 - = - = (4301 - 1392
LOS A A = = A = = = = D = D
V/C Ratio 0.02 | 0.49 - - 0.70 - - - - 0.75 - 0.32
95% Queue (ft) 5 150 = = 40 = = = = 120 = 45
Lane Configuration 1 1 1 1 1 1 1 1 1 1 1 1
Volume 120 535 45 20 520 65 45 185 55 55 190 135
WIS 818 Park Avenue 27.0 c Delay (s) 15.5 18 0.0 183 [ 375 | 174 | 411 | 480 | 26.2 | 40.8 | 482 [ 36.2
LOS B A A B D B D D C D D D
V/C Ratio 0.22 | 0.54 | 0.00 | 0.05 [ 0.84 | 007 | 0.26 | 0.81 | 0.16 | 031 [ 0.81 [ 0.39
95% Queue (ft) 60 25 0 15 460 25 40 210 40 55 215 80
Lane Configuration - <1> - - <1> - - <1> - - <1> -
Volume 10 600 5 5 545 25 5 40 5 5 50 10
) ) Delay (s) - 8.8 - - 8.9 - - 41.3 - - 42.6 -
WIS 81 & Wisconsin Avenue 3.8 A 10S 5 y 5 5 A 5 5 E 5 5 £ n
V/CRatio = 0.01 = = 0.01 = = 0.36 = = 0.43 =
95% Queue (ft) - 0 - - 0 - - 40 - - 50 -
Lane Configuration 1 1> - 1 1> - 1 1> - 1 1> -
Volume 125 455 5 20 435 50 15 235 30 65 245 110
TS G Pl A 25.0 c Delay (s) 15.6 [ 19.6 - 13.8 [ 27.1 - 30.8 | 35.7 - 211 | 25.6 -
LOS B B = B C = C D = C C =
V/CRatio 0.48 | 0.71 = 0.07 | 0.83 = 0.08 | 0.84 = 031 | 0.76 =
95% Queue (ft) 60 300 - 10 365 - 15 245 - 45 275 -
Lane Configuration - 1> - 1 1 - - <1> - - - -
Volume - 495 30 135 475 - 25 - 150 - - -
WIS 81 & Milwaukee Road 46 A Delay (s) - (004 - 194100 f - - [ 269 | - = = =
LOS = A = A A = = D = = = =
V/C Ratio - 0.00 - 0.16 | 0.00 - - 0.56 - - - -
95% Queue (ft) - 0 - 15 0 - - 80 - - - -
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The results of the existing-year traffic operations analysis indicate that most intersections will
continue to operate at adequate levels of service (LOS D or better). The intersections of WIS 81
with Sixth Street and with Woodward Avenue are anticipated to have movements operate at LOS
E or LOS F, which is expected given that these locations currently have operational deficiencies.
In addition, the intersection of WIS 81 and Wisconsin Avenue is also projected to have LOS E
operations along Wisconsin Avenue. This is due to movements from Wisconsin Avenue
experiencing longer delays due to infrequent gaps in the WIS 81 traffic stream not adequately
allowing traffic to enter the intersection.
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6.0 Alternatives Evaluation

Chapter 3.0 highlighted geometric deficiencies and crash patterns in the study area that could
create safety issues. Chapter 5 indicated that several intersections currently, and are anticipated to,
experience operational deficiencies during peak-hour traffic periods. Therefore, alternatives were
developed that address these issues while maintaining favorable safety, mobility, access, and
multimodal accommodations. These alternatives, and their evaluation, are provided below.

6.1 Corridor Improvements
6.1.1 Liberty Avenue (WIS 213 to Fourth Street)

Alternative 1: Add pavement markings to more clearly define roadway features

The current roadway cross-section of Liberty Avenue is approximately 40 to 42 feet. This width
provides 20 to 21 feet for each direction. This dimension is typically too small for two travel
lanes but too wide for one travel lane. It is possible that motorists may mistakenly use this wide,
single roadway lane as two lanes and attempt to pass slower-moving vehicles, increasing driver
expectancy and crash risk. Providing pavement markings, such as lane lines, will guide motorists
through the corridor (the roadway would maintain one travel lane in each direction) and inform
them where features such as on-street parking or exclusive turn lanes are located.

Advantages Disadvantages

Increased safety for motorists by clearly » Pavement markings can be disregarded by

defining travel on the roadway traveling public

Clearly defines roadway features such as * Does not aid in multi-modal
parking lanes and turn lanes accommodations along roadway

e Minimal construction costs to implement ¢ May not aid in long-term mobility of
e No roadway widening necessary to roadway
implement
WIS 81 CORRIDOR STUDY 36

AECOM



Alternative 2: Update cross-section to provide two travel lanes and on-street bike lanes

This alternative would maintain the existing roadway cross-section of two, 12-foot travel lanes
(one in each direction) but provide six-foot, on-street bike lanes in each direction. The inclusion
of the bicycle lanes would provide a dedicated route for bike travel in western Beloit, connecting
the high school campus and the north-south multi-use path at Fifth Street to the residential
neighborhoods on the west side of the city.

66’

SIDEWALK BIKE LANE TRAVEL LANE TRAVEL LANE BIKE LANE SIDEWALK

2 6 12' 12 [ 5

Advantages Disadvantages

Increased safety for motorists by clearly e Pavement markings can be disregarded by
defining travel on the roadway traveling public

Provides dedicated bicycle route for users * Removes on-street parking areas along
Minimal construction costs to implement Liberty Avenue

No roadway widening necessary to e May create mobility issues along Liberty
implement Avenue due to the loss of exclusive turn

lanes

e On-street bicycle lanes and high-volume
roadways (like Liberty Avenue) increases
risk exposure for vehicle-bicycle crashes

Alternative 3: Update cross-section to provide three travel lanes and a multi-use path

This alternative would update the existing roadway cross-section of two travel lanes (one in each
direction) to a three-lane cross-section with a 12-foot, two-way left-turn lane (TWLTL)
separating 12-foot through lanes. The inclusion of a TWLTL will improve safety and mobility by
allowing left-turning vehicles to or from Liberty Avenue to use the TWLTL to store before
completing their turn movement. This, in turn, allows through movements to continue along
Liberty Avenue without interruptions from left-turning vehicles blocking the through lane.

In addition, a 10-foot multi-use path would be provided along one side of the roadway (it is
unknown at this time which side of Liberty Avenue would have this path). Similar to the
previously discussed bike lanes, this path will provide a well-defined travel route for bicyclists
and pedestrians connecting western Beloit to the high school campus and downtown areas.

WIS 81 CORRIDOR STUDY 37

AECOM



66’
MULT!I USE
SIDEWALK TRAVEL LANE TWLTL TRAVEL LANE PATH
g 12 12 12 10
Advantages Disadvantages
e Increased safety and mobility for motorists * Removes on-street parking areas along
by moving left-turning vehicles away from Liberty Avenue
through lanes e Terrace between roadway and sidewalk
e Provides dedicated bike/ped route for may be reduced or removed to

users accommodate multi-use path

Minimal construction costs and no roadway
widening needed to implement three-lane
cross-section

Multi-use path can be accommodated with
roadway right of way

Alternative 4: Implement access management strategies

Section 3.1 stated that an access review of Liberty Avenue found 85 access points from WIS 213
to Fourth Street, an access density of 94 access points per mile. This high access density can
increase congestion and crash risk as motorists have numerous locations to enter and exit the WIS
81 corridor. This alternative would implement access management strategies that would reduce
the amount of access along WIS 81. For private driveways, this would include consolidation,
cross-access between parcels, turn movement restriction, and/or their removal. Public roadway
access typically involves restriction or removal of access to the major route (WIS 81).

No existing private driveways were recommended for access management at this time as it is
unknown if reasonable access to any affected parcels can be provided. Rather, this alternative
would be considered as development or redevelopment of parcels is proposed along Liberty
Avenue. For public roadways, candidate locations were considered for implementation, but will
require further evaluation to determine their feasibility. One such combination of access
management involves the restriction (e.g., right-in, right-out access) or removal of access at
Moore Street, 10th Street, 8th Street, and Oak Street. These candidate roadways are at least two
blocks from each other, allowing affected traffic to divert one block to the next full access
roadway with Liberty Avenue. Access management for public roadways may increase the ability
to provide elements that enhance bike/ped crossing of Liberty Avenue, such as the installation of
refuge islands, additional signage, and beacon/lighting elements. By restricting or removing left-
turn or through movements, these devices can be installed without potentially impeding on the
affected turn movements.
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Advantages Disadvantages

Increased safety and mobility for motorists * Residents and motorists on affected
along Liberty Avenue for access to/from Liberty Avenue
Minimal construction costs needed to * Increased delays may occur on remaining
implement full-access side-streets due to increase in
No roadway widening needed to implement diverted traffic using these roadways

6.1.2 Fourth Avenue (Portland Avenue to WIS 213)

The current roadway cross-section of Fourth Street is undivided with four travel lanes. The inside
travel lanes typically serve as de facto turn lanes for motorists turning left from Fourth Street. In
addition, northbound Fourth Street provides a “trapping left” condition as the inside through lane
becomes a left-turn lane at Liberty Avenue. These situations can increase crash risk due to
unexpected lane changes from the inside lanes and increased congestion as motorists may not
want to drive in the inside lanes due to left-turning vehicles and the trapping left conditions.
Converting the four-lane cross-section to a three-lane cross-section (two travel lanes and a
TWLTL) would maintain mobility along Fourth Street while providing refuge for left-turning
vehicles to and from the roadway. In addition, an on-street parking lane would be provided on the
east side of Fourth Street to increase the parking supply in the area. The addition of the parking
lane allows the existing roadway cross-section to be utilized without moving the curbs to
accommodate the new cross-section elements.

£6
PARKING LANE
SIDEWALK TRAVE 1; LANE "-,:.r;_'.l H,atlt LANE . SIDEWALK
Advantages Disadvantages
e Increased safety and mobility for motorists * Increases vehicle / parked vehicle
by moving left-turning vehicles away from interactions at parking lane .
through lanes ¢ No multi-modal improvements provided
Provides increased parking supply in area along Fourth Street
Minimal construction costs and no roadway
widening needed to implement three-lane
cross-section
¢ No roadway widening needed to implement
on-street parking lane
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6.1.3 White Avenue (Park Avenue to Milwaukee Road)
Alternative 1: Provide multi-use path

The current roadway cross-section of White Avenue is approximately 28 to 30 feet. This cross-
section, and its limited right of way, restricts the ability to improve mobility along White Avenue.
In addition, the ability to continue the existing bike lanes that terminate at Harrison Avenue are
limited without roadway widening and/or right of way acquisition. This alternative would replace
a sidewalk with a multi-use path (it is unknown which side this path would be located) that would
connect the existing bike lanes at Harrison Avenue with a proposed multi-use path east of
Milwaukee Road. This improvement would provide a vital bike/ped route connecting the
residential neighborhoods and commercial areas of eastern Beloit and the downtown area.

66
MULTI USE
SDEWALR TRAVELLANE  TRAVEL LANE P,
g' 12 12
Advantages Disadvantages

e Provides dedicated bike/ped route for e Does not address mobility or safety issues

users of motorists along White Avenue
e No roadway widening necessary to e Terrace between roadway and sidewalk

implement may be reduced or removed to
e Improvement can be accommodated within accommodate multi-use path

existing right of way

Alternative 2: Update cross-section to provide three travel lanes

This alternative would update the existing roadway cross-section of two travel lanes (one in each
direction) to a three-lane cross-section with a 12-foot, two-way left-turn lane (TWLTL)
separating 12-foot through lanes. The inclusion of a TWLTL will improve safety and mobility by
allowing left-turning vehicles to or from White Avenue to use the TWLTL to store before
completing their turn movement. This, in turn, allows through movements to continue along
White Avenue without interruptions from left-turning vehicles blocking the through lane. This
alternative would not provide a multi-use path and maintain the existing sidewalks.
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£6'

SIDEWALK TRAVEL LANE TWLTL TRAVEL LANE SIDEWALK

12

12° 12

e =

Advantages

Disadvantages

¢ Increased safety and mobility for motorists
by moving left-turning vehicles away from
through lanes

e Significant construction costs to implement

e Terrace between roadway and sidewalk
may be reduced or removed to
accommodate improvement

e Bike/ped accommodations not improved
with this alternative

Alternative 3: Update cross-section to provide three travel lanes and a multi-use path

This alternative is a combination of Alternative 1 and Alternative 2 which would provide a three-
lane roadway cross-section of White Avenue as well as a multi-use path for bike/ped use.

66'

SIDEWALK TRAVEL LANE
2 11

MULTI USE

TWLTL TRAVEL LANE PATH
12" 11" -

Advantages

Disadvantages

¢ Increased safety and mobility for motorists
by moving left-turning vehicles away from
through lanes

¢ Provides dedicated bike/ped route for
users

¢ Significant construction costs to implement

e Possible right of way needed to implement

e Terrace between roadway and sidewalk
may be reduced or removed to
accommodate multi-use path
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Alternative 4: Implement access management strategies

Section 3.1 stated that an access review of White Avenue found 62 access points from Harrison
Avenue to Milwaukee Road, an access density of 100 access points per mile. This high access
density can increase congestion and crash risk as motorists have numerous locations to enter and
exit the WIS 81 corridor. This alternative would implement access management strategies that
would reduce the amount of access along White Avenue. For private driveways, this would
include consolidation, cross-access between parcels, turn movement restriction, and/or their
removal. Public roadway access typically involves restriction or removal of access to the major
route (WIS 81).

No existing private driveways were recommended for access management at this time as it is
unknown if reasonable access to any affected parcels can be provided. Rather, this alternative
would be considered as development or redevelopment of parcels is proposed along White
Avenue. For public roadways, candidate locations were considered for implementation, but will
require further evaluation to determine their feasibility. One such combination of access
management involves the restriction (e.g., right-in, right-out access) or removal of access at
Harrison Avenue, Wisconsin Avenue, Nelson Avenue, Central Avenue, Eaton Avenue, and
Hinsdale Avenue. These candidate roadways are at least two blocks from each other, allowing
affected traffic to divert one block to the next full access roadway with White Avenue. Access
management for public roadways may increase the ability to provide elements that enhance
bike/ped crossing of White Avenue, such as the installation of refuge islands, additional signage,
and beacon/lighting elements. By restricting or removing left-turn or through movements, these
devices can be installed without potentially impeding on the affected turn movements.

Advantages Disadvantages
e Increased safety and mobility for motorists * Residents and motorists on affected
along White Avenue for access to/from White Avenue
e Minimal construction costs needed to * Increased delays may occur on remaining
implement full-access side-streets due to increase in
e No roadway widening needed to implement diverted traffic using these roadways
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6.2 Intersection Improvements
6.2.1 Liberty Avenue and Bluff Street and Sixth Street

This improvement would change the intersection control at these intersections so that Sixth Street
is under traffic signal control while Bluff Street would become a two-way stop-control (TWSC)
intersection. Sixth Street is a higher functionally classified roadway, carries more peak-hour and
daily traffic, and has a greater benefit to the Beloit Memorial High School campus traffic;
therefore, upgrading the intersection control to a traffic signal will provide dedicated green time

for movements to and from Sixth Street.

Advantages

Disadvantages

e Traffic signal serves higher classification,
higher-volume roadway

¢ Improves safety and mobility by providing
dedicated green time to and from Sixth
Street

e Provides another access to Liberty Avenue
via traffic signal for Beloit Memorial High
School campus traffic

e No/minimal right of way needed to
implement

e Increased delays along Bluff Street likely
due to stop control

e Potential increases in traffic along Sixth
Street due to diverted Bluff Street traffic
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Traffic operations analysis was performed for Year 2047 conditions with the change in
intersection control, with its results illustrated below:

) Overall Eastbound Westbound Northbound Southbound
Intersection By Approach
Delay(s)| Los eBL | eBT | eBR | weL | wer | wer | nBL | neT | nBR | sBL | sBT | sem
Lane Configuration - <1> - 1 1> - - <1 1 - <1> -
Volume 1 450 20 60 335 3 20 15 120 15 30 10
WIS 81 & Bluff Street, TWSC, AM Peak 49 " Delay (s) - 83 - 9.1 B = = 39.1 | 136 - 39.0 -
Hour LOS - A - A - - - E B = E -
V/C Ratio - 0.01 - 0.08 - - - 0.29 0.18 - 0.40
95% Queue (ft) = 0 - 10 - - - 30 20 - 45
Lane Configuration 1 1> - - <1 1 - <1> - - <1 1
Volume 330 250 10 1 235 85 1 10 5 50 10 160
WIS 81 & Sixth Street, Signal, AM 108 = Delay {s) 84 | 45 - - 146 | 127 - 13.6 - - 143 | 174
Peak Hour LOS A A - - B B - B - - B B
V/C Ratio 0.61 0.30 - = 0.64 0.28 - 0.05 - - 0.17 0.62
95% Queue (ft) 75 40 = 100 35 = 5 - - 25 75
Lane Configuration - <1> - 1 1> - - <1 1 - <1> =
Volume 5 515 25 85 690 10 55 25 100 15 55 20
‘WIS 81 & Bluff Street, TWSC, PM Peak £00.0 Delay (s) - 9.8 - 9.5 - - - 360.0 | 144 - 360.0
Hour LOS - A - ) - - - B - =
V/C Ratio = 0.01 - 0.12 - - - 9.88 0.17 = 1.66 =
55% Queue (ft) - 0 - 0 - - - 345 15 - 250 -
Lane Configuration 1 1> - - <1 1 - <1> - - <1 1
Volume 315 115 5 5 450 160 5 10 10 115 15 335
WIS 81 & Sixth Street, Signal, PM 145 8 Delay (s) 14.1 6.3 - - 18.9 14.5 - 17.4 - - 19.3 14.8
Peak Hour LOS 8 A = = B :] - B = = B 8
V/C Ratio 0.76 | 0.34 - = 0.80 | 0.34 - 0.06 - - 0.33 | 0.60
95% Queue (ft) 115 90 = = 265 80 - 15 - - 80 180

The results indicate that Sixth Street, as a traffic signal, will operate adequately during peak-hour
conditions while Bluff Street, as two-way stop control, will experience long delays on the side-
street due to limited gaps in the WIS 81 traffic stream. It should be noted that no diversion of
traffic from Bluff Street to Sixth Street was assumed so a “worst-case” condition was analyzed; it
is likely that many left-turn and through movements will use the traffic signal at Sixth Street. In
addition, when traffic along WIS 81 is stopped at Sixth Street, side-street traffic at Bluff Street
may be provided additional gaps to complete their turning movement, improving operations.

6.2.2 Liberty Avenue and Fifth Street

The intersection of Liberty Avenue and Fifth Street is located approximately 250 feet east of
Sixth Street and approximately 250 feet west of Fourth Street. With Fourth Street currently
signalized and Sixth Street recommended to become signalized, the provision of an unsignalized
intersection so close to these signalized locations may create mobility and safety concerns. To
mitigate this situation, Fifth Street access would be restricted (right-in, right-out only) or removed
at Liberty Avenue to reduce the number of conflict points at this intersection and between the two
traffic signals. The multi-use path would remain at this intersection.
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Advantages

Disadvantages

Improves safety by reducing conflict points
along this section of Liberty Avenue
Improves mobility by eliminating left-turns
and through movements at intersection
Reduces cut-through traffic to/from high
school

No/minimal right of way needed to
implement

Maintains and allows for enhancements of
multi-use path crossing at Liberty Avenue

¢ Residents and businesses along Fifth
Street will be diverted to other roadways

o Potential increases in traffic along Fourth
and Sixth Streets due to diverted Fifth
Street traffic
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6.2.3 Liberty Avenue and Fourth Street

Alternative 1: Remove east leg from intersection

This alternative would remove the east (Liberty Avenue) leg from the existing intersection,
converting it to a T-intersection. The existing roadway would remain for access to adjacent

properties.

Advantages

Disadvantages

e Increased mobility by removing traffic
movements to/from east leg and
reallocates green time for traffic signal

e Increased safety by reducing number of
conflict points at intersection

e Potential sidewalk enhancement on east
side of intersection due to roadway
removal

e Minimal construction costs to implement

e Does not address “trapping left” condition
for northbound traffic (if Fourth Street
maintains four-lane cross-section)

o Does not address improving turning
capabilities for movements along WIS 81
corridor

e Removes the only signalized access to
Fourth Street for properties on east side of
roadway, including Brassworx development
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Alternative 2: Convert north leg to one-way northbound traffic only

This alternative would convert the north leg (Fourth Street) from two-way to one-way northbound

from the existing intersection. Existing southbound traffic would be diverted to other roadways,
such as Sixth Street, for travel.

Advantages

Disadvantages

e Increased mobility by removing traffic
movements to/from north leg and
reallocates green time for traffic signal

e Increased safety by reducing number of
conflict points at intersection

e Provides streamlined traffic flow into high
school campus area

e Minimal construction costs to implement

e Does not address “trapping left” condition
for northbound traffic (if Fourth Street
maintains four-lane cross-section)

e Does not address improving turning
capabilities for movements along WIS 81
corridor

o Likely increases traffic to Fifth and Sixth
Streets due to diverted southbound traffic
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Alternative 3: Update intersection control to a roundabout

This alternative would convert the existing signalized intersection to a roundabout. The
roundabout would have single-lane approaches on the north and east legs and two-lane
approaches on the south and west legs. Raised splitter islands would separate the travel lanes on
each approach and a mountable truck apron would be present to accommodate truck movements.
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Advantages Disadvantages

e Does not address “trapping left” condition
for northbound traffic (if Fourth Street
maintains four-lane cross-section)

e Significant construction costs and right of
way acquisition to implement

e Increased mobility by making all
intersection movements yield control

¢ Increased safety by eliminating angle and
head-on crash potential

e Splitter islands provide two-stage crossing
for bike/ped traffic

e Design maintains truck turning capabilities
at intersection

Alternative 4: Realign WIS 81 to a horizontal curve
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This alternative would reconstruct the intersection to align the south and west (WIS 81)
intersection legs to make through movements the “major” movement at the intersection. The
north leg would intersect the realigned legs, forming a T-intersection that would be signalized.
The east leg would be realigned to the north and intersect the north leg away from the newly
formed T-intersection to provide spacing between the intersections.

Advantages

Disadvantages

Increased mobility by realigning south and
west legs and reallocating green time for
traffic signal

Increased safety by reducing number of
conflict points at intersection

Approach realignment makes truck travel
easier as they are now through movements
through the intersection

Potential sidewalk enhancement on east
side of intersection due to roadway
removal

6.2.4 Portland Avenue / White Avenue and US 51

Significant right of way needed to
implement

Significant construction costs to implement
Fifth Street access must be restricted or
removed due to horizontal alignment
change
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