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Introduction

Safety should be a priority for all agencies and Brown County is serving as a leader among
Wisconsin counties in developing a County Road Safety Plan (CRSP). Brown County understands
the value in making roads safer for the public and reducing fatalities and serious injury crashes on
county roadways.

The goal of this safety plan is to reduce fatal and serious injury crashes on county roads by
providing Brown County staff with a list of prioritized locations that have safety issues and
guidance on specific safety strategies to implement.

This report documents the process used to collect and analyze data on Brown County’s roadways
and identifies safety concerns and location specific low-cost high-impact suggested improvements
that the county can implement. This plan focuses on engineering related roadway concerns and how
to improve the infrastructure. It does not specifically address other emphasis areas that are driver
behavior focused such as drinking and driving, speeding, distracted driving, etc.

Brown County - Utilization of Plan

Brown County intends to utilize this report as a starting point for specific safety improvements on
the County Highway system. Improvements that can be incorporated into larger resurfacing or
reconstruction projects as part of the County’s Capital Improvement Plan (CIP) will be built into the
project. In addition, the County has budgeted $50,000 per year in General Transportation Aid
funded projects for roadways that are not scheduled for improvement in the CIP. The Safety Plan
will also be utilized for future Highway Safety Improvement Program applications to assist the
County in securing Federal funding for continued improvements on the County Highway system.

The next step for Brown County is to identify and prioritize the suggested improvements from this
report into a more specific Brown County Highway Safety Improvement Capital Plan that will
supplement our overall 6-year CIP, outlining the improvements that will be added to the existing
capital projects and additional GTA funded safety projects.
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Brown County Focus on Safety - Existing Efforts

Prior to the development of this safety plan, Brown County had various safety related strategies
installed and policies in place within the county:

e Installation of many roundabouts across Brown county.

Figure 1. Example Roundabout in Brown County

e Use of the transverse rumble strips (also known as stop control rumble strips) at select
intersections based on the report by Brown County Public Works dated July 23, 2018 (See
Appendix A). And image of this type of safety treatment is shown in Figure 2 - Transverse
Rumble Strips at CTH T and CTH K. Using the county criteria from this report and the
data collected for all of the county roads in Brown County, a list of priority locations to
consider transverse rumbles strips was developed. This list can be found in Appendix B:
List of Priority Locations for Transverse Rumble Strips

e Brown County has installed edgeline and centerline rumble strips on a few segments of
roadway in the county. An image of these types of rumbles is shown in Figure 3.
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Figure 2. Transverse Rumble Strips at CTH T and CTH K

Figure 3. Edgeline and Centerline Rumbles on CTH R
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Project Approach/Process

The county road safety plan approach looks at safety concerns proactively by seeking out locations
that are considered to be at risk not only based on historical crash data, but by roadway
characteristics that have been proven to make roads more dangerous and addressing the concerns
before a crash occurs. A systemic approach is used to efficiently identify risk and assign safety
strategies to all roadways and intersections across the county.

The Federal Highway Administration describes systemic analysis as “using crash and roadway data in
combination to identify high-risk roadway features that correlate with particular crash types.
Agencies have traditionally relied on crash history data to identify “hot spots,” or sites with high
crash frequency. However, severe crashes are widely dispersed over road networks, and their
location and frequency fluctuate over time. Systemic analysis identifies locations that are at risk for
severe crashes, even if there is not a high crash frequency. Practitioners can then apply low-cost
countermeasures to those locations. The benefit is wider, but more targeted, safety investment.”

Figure 4. Brown County - County Roadway Safety Plan Approach
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Data Collection

Establishing a Roadway Network

SRF worked with Brown County staff to gather base roadway network data in GIS. This was used
to identify the intersections, segments, and curves included in the analysis, which covers a total of
363 miles of County Trunk Highways.

Table 1. Roadway Network Analyzed

Number Analyzed ‘

Roadway Network Rural Urban Total
Segments 79 87 166
Curves 115 128 243
Intersections 83 103 186

A GIS database was developed as part of this project to track all of the roadway feature and crash
data for each roadway. This GIS database was provided to Brown County to use as a base to build
on, to track other county roadway characteristics and data after the CRSP project is complete. Maps
documenting the roadway network analyzed for segments, curves and intersections are included in

Figures 5-7.
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Figure 5. Segments Analyzed
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Figure 6. Curves Analyzed
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Figure 7. Intersections Analyzed
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Roadway Feature Data Collected

Understanding the roadway characteristics helps in identifying locations that are high priority.
Roadway feature data and traffic volumes were collected and documented in GIS for all roadway
segments, intersections, and curves. This data was collected through a number of resources starting
with data that Brown County staff provided as well as through the Wisconsin Information System
for Local Roads (WISLR) database and aerial and street level photography. Table 2 provides a list of
all of the roadway feature data collected for each segment, curve and intersection. A full list of the
segments, curves and intersections that were analyzed as part of this project are included in
Appendix C — Full list of Segments, Curves and Intersections Included in the Project Analysis.

Table 2. Roadway Feature Data Collected

Facility type

Median type and width

Lane width

Shoulder width and material

Rumble strips

Edge and center line width

Shoulder width

Curb and gutter

Edge risk

Speed limit

Access density

Curve density

ADT

Severe crash rate

Pavement age

Curves

Radius

Curve length

Existing curve signing

Intersection presence

Visual trap presence

Curve isolation

Brown County — County Road Safety Plan 9

Intersections

Intersection configuration

Intersection design type

Traffic control

Lighting

Major approach speed

Facility type

Speed limits

Approach leg ADTs

Near a curve

Adjacent trip generator

Railroad crossing presence

Approach legs with previous
stop greater than five miles

Severe crash data
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Crash Analysis

A crash data set consisting of five years (2013-2017) of crash records for Brown County was
obtained from the Wisconsin Department of Transportation. This data set included 18,859 crashes,
of which 1,449 crashes occurred on the County Trunk Highway system.

Crash Overview

Detailed analysis of the data is important to identifying the root cause issues of fatal (K) and severe
injury (A) crashes. The crash data collected was mapped to determine where they occurred on the
county highway system. Figure 8 indicates the location of the severe K + A crashes that have
occurred on the county highway system between 2013-2017, with the addition of two fatalities that
occurred in 2018. A crash analysis was also conducted on these crashes to identify the factors that
contributed to each crash. The crash tree diagram illustrated in Figure 9, breaks down the crashes by
roadway characteristics, for all crashes that occurred on the Brown County Trunk Highway system
from 2013-2017. Some of the highlights include:

e 95% of the severe crashes occurred on the rural County Trunk Highway system
e 84% of the severe rural intersection crashes involved a right-angle crash

e 90% of the severe rural non-intersection crashes were lane departure crashes with the
majority (78%) being run off the road crashes

e 43% of the rural severe non-intersection crashes occurred on a curve, while curves account
for less than 7% of the rural roadways
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Figure 8. Severe Crashes on Brown County Roadways (2013-2017)

(Map includes all K+A crashes from 2013-2017 plus two K crashes that occurred in 2018)

Krakow

“oDESH

Vilksge of = /

4 iy
L
Jilge
| Casco
Village of
Lusembura
43
Kewaunze-§d
tlage ot
enmark
Yown 1
] L own
-
ute Kaukauna el
1y v[_|||-l‘ 1
Vilage, ot
Kellre rsville
H ; Aitage of
:E~ Forest
; Jurclon
; Legend
: Brillion ‘ lnjuryA
i Village of
! o Wiage ot : awoeor| @  Fatal
B bo Sources: Esri, HERE, Garmig;iint
o 1 2 3 4 USGS, FAO, NPS, NRCAN, Geof Brown County Road
{ S Miles b Survey, Esri Japan, METI, Esri CH
: i OpenStreetMap contributors, and the Ser community - — oo

Brown County — County Road Safety Plan

11

SRF Consulting Group, Inc.




Critical Emphasis Areas for Brown County

Once the crash data was disaggregated, critical emphasis areas (CEAs) were identified. Critical
emphasis areas are groups or types of crashes that represent the most opportunity for mitigating
severe crashes. While the American Association of State Highway and Transportation Officials
(AASHTO) and Federal Highway Administration (FHWA) have developed 22 emphasis areas
grouped into six categories, this plan focuses on roadway infrastructure improvements. Therefore,
only the emphasis areas that relate to roadway infrastructure were considered. Table 3 displays
infrastructure related emphasis areas along with the number of severe crashes and percentage of
total severe crashes. Lane departure and intersection crashes have been identified as critical emphasis
areas for Brown County.

Table 3. Highway Critical Emphasis Areas

Emphasis Area Number of Severe Crashes % of Total Severe Crashes
Train-vehicle collisions 0 0%
Lane departure crashes 19 56%
Intersection crashes 13 38%
Work zone crashes 0 0%

* 2013-2017 Brown County roadway crash data

Roadway Network Analysis

In order to analyze the roadway network to determine which locations contain roadway features that
are considered to be “at-risk”, data for a much larger geographical area (used to increase statistical
reliability) must be reviewed and compared to Brown County’s roadway data to identify an initial set
of risk factors. A risk factor is a roadway feature that is present at numerous locations that have
experienced a severe crash.

Using a large data set, we can compare roadway features to severe crashes to identify locations that
are at risk. Since a database with roadway feature and severe crash data is not available for the
counties directly surrounding Brown County, data was used from counties in North Dakota and
Minnesota similar to Brown County, since the roadway and crash data has been collected for all
county roads in these states. This data was used to compare to Brown County data and identify the
risk factors to use for location prioritization. Analysis of this larger geographic area will include
reviewing locations with severe crashes and identifying roadway and traffic characteristics common
at these locations.
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Risk Factors

Using the risk factors identified below, all roadway segments, intersections, and curves within Brown
County were reviewed to determine which locations have the identified risk factors present. Each
location was assessed using a “check” ranking system, assigning a check for each risk factor that is
present. The more checks, the more at-risk the location is.

The figures in this section show the percent of total crashes (blue bars) and the percent of severe
crashes (red bars) that occurred on rural Brown County roadways within the risk factor range shown
on the x-axis. The green line indicates the percent of the overall length that falls within the risk
factor range. The red boxes indicate the ranges where severe crashes are disproportionately high
when compared to overall crashes and the length.

Segments

The risk factors used for segments and the critical values for each are summarized in Table 4. A
detailed description of each is provided following the table.

Table 4. Summary of Segment Risk Factors

Risk Factor Value/Range

AADT Range 500 and 2,000
Access Density 15 access points or greater
Lane Departure Density Greater than 0.4 crashes per year

Critical Radius Curve Density | Greater than 0.13 curves per mile
Edge Risk Score of 2C, 2S, or 3
Shoulder Width Less than 4 feet

AADT Range — Figure 710 illustrates that approximately 45% of the crashes occurred on rural
highways with an AADT between 500 and 2,000. However, approximately 71% of the severe
crashes occurred on these roadways. Roadways with an AADT between 500 and 2,000 received a
check.
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Figure 10. Brown County Crash Severity by AADT
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Access Density — Increased access density on rural highways increases the likelihood that a vehicle
involved in a run off the road crash will strike an access point. The Brown County rural trunk
highway system averages approximately 15 access points per mile. Roadways with an access density
of 15 access points or greater received a check.

Lane Departure Density — Figure 11 illustrates the relationship between lane departure crash
density and crash severity. Roadways with a lane departure crash density greater than 0.4 crashes per
year experienced a disproportionately higher number of severe crashes. Therefore, roadway
segments with a lane departure density greater than 0.4 received a check.
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Figure 11. Brown County Crash Severity by Lane Departure Crash Density
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Critical Radius Curve Density — 43% of the rural non-intersection severe crashes in Brown
County occurred on a curve. However, curves account for only 6.5% of the Brown County rural
trunk highway system. Roadways with a critical radius curve density greater than 0.13 curves per mile
experienced a disproportionately higher number of severe crashes. Therefore, roadway segments
with a critical radius curve density higher than 0.13 received a check.

Edge Risk — A rating system was developed to categorize the level of risk associated with vehicles
departing the travel lane. Roadways with a usable shoulder and an adequate clear zone received a
rating of one. Roadways with a usable shoulder but an inadequate clear zone received a score of 2C.
Roadways without a usable shoulder and an adequate clear zone received a score of 28. Roadways
without a usable shoulder or an adequate clear zone received a score of 3. Roadways that received a
score of 2C, 2§, or 3 received a check.

Shoulder Width — Figure 12 illustrates the relationship between shoulder width and crash severity.
Roadways with a shoulder width less than 4 feet experienced a disproportionately higher number of
severe crashes. Therefore, roadway segments with a shoulder width less than 4 feet received a check.
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Figure 12. Brown County Crash Severity by Shoulder Width
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Curves

The risk factors used for curves and the critical values for each are summarized in Table 5. A
detailed description of each is provided following the table.

Table 5. Summary of Curve Risk Factors

Risk Factor Value/Range

Curve Radius Between 250 and 1,250 feet
AADT AADT greater than 750
Adjacent Intersection On or near a curve

Visual Trap Present

Total Crashes Experienced a severe crash

Curve Radius — 71% of the severe crashes on curves occurred on curves with a radius between 250
and 1,250 feet. Therefore, curves with a radius within this range received a check.

AADT - 90% of the severe crashes on curves occurred on roadways with an AADT greater than
750. Therefore, curves with an AADT greater than 750 received a check.

Adjacent Intersection — Curves that are located on or near an intersection are at a higher risk.
Therefore, curves that are on or near an intersection received a check.
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Visual Trap — The presence of a visual trap on a curve increases the level of crash risk. A visual trap
exists when a roadway, tree line, or utility poles leads a driver to believe that the roadway continues
straight. An example is shown in Figure 13. Curves with a visual trap received a check.

Figure 13. Visual Trap on a Curve

——— —— p— —

Total Crashes — Roadways that experienced a severe crash during the analysis period (2013-2017)
received a check.

Intersections

The risk factors used for intersections and the critical values for each are summarized in Table 6. A
detailed description of each is provided following the table.

Table 6. Summary of Intersection Risk Factors

Risk Factor Value/Range

ADT Cross Product Greater than 2,000,000

Alignment Skew 15 degrees or more

Adjacent Curve On or near a curve

Adjacent Trip Generator Commercial development (trip generator) in one or more quadrant
Railroad Crossing Rail crossing on the minor approach

Previous Stop Approach that hasn’t had to stop for five or more miles

Total Crashes Experienced a severe crash

ADT Cross Product — The ADT cross product is the multiplication of the average major approach
entering ADT and average minor approach entering ADT. Figure 14 illustrates that intersections in
Brown County with a cross product greater than 2,000,000 experienced a disproportionately high
number of severe crashes, relative to the number of intersections at that ADT volume. Therefore,
these intersections received a check.
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Figure 14. Brown County Crash Severity by ADT Cross Product
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Alignment Skew — Intersections with a skewed approach are at a greater risk for severe crashes.
Rural intersections with an approach that is skewed by 15 degrees or more received a check.

Adjacent Curve — Intersections that are on or near a curve are at a greater risk for severe crashes.
Therefore, intersections that are on or near a cutrve received a check.

Adjacent Trip Generator — Intersections with a commercial development (trip generator) in one or
more quadrant are at a greater risk for severe crashes. Therefore, intersections with a commercial
generator in one or more quadrant received a check.

Railroad Crossing — Intersections with a railroad crossing on a minor approach are at greater risk
because a driver must navigate the crossing while approaching the intersection. Therefore,
intersections with a rail crossing on the minor approach received a check.

Previous Stop — Intersections with a minor stop controlled approach that hasn’t had to stop for
five or more miles are at a greater risk due to drivers losing attention when traveling longer
distances. Therefore, these intersections received a check.

Total Crashes — Intersections that experienced a severe crash during the analysis period (2013-
2017) received a check.
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Prioritization

Once all locations were assessed for risk factors, the segments, curves and intersections were sorted
and prioritized by check ranking. Locations with more checks are considered a higher priority.
Emphasis was given to rural areas with higher speed limits, since this is where the majority of severe
crashes occur. A few exceptions were made and removed from the prioritization:

e Segments and curves with a speed limit less than 45 MPH were removed since these
locations tend to be more urban, have curb and gutter in place and are less likely to result in
severe crashes due to the lower speed.

e Curves with a radius greater than 3,000 feet were removed since these curves are so large
they do not require drivers to reduce their speed and vehicles running off the road are less
likely.

e Intersections:

o Intersections with a roundabout in place were removed since building a roundabout
is a safety improvement and the additional recommended intersection related safety
strategies would not apply.

o Intersections with speed limits of less than 45 MPH on both approaches were
removed since they are less likely to result in severe crashes due to the lower speed.

Maps of the high priority locations are shown in Figures 15-17. A full list of the prioritized locations
is included in Appendix D — List of Prioritized Segments, Curves and Intersections.
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Figure 15. High Priority Segments
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Figure 16. High Priority Curves
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Figure 17. High Priority Intersections
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Safety Strategies

Nationally proven counter measures were selected for Brown County using the critical emphasis

areas and research findings documented in the National Cooperative Highway Research Program

(NCHRP) 500 series reports and FHWA Crash Modification Clearinghouse. These widely-
recognized resources contain the most comprehensive and credible list of safety strategies, that were
developed to assist local agencies in determining safety strategies to consider implementing. The
reports include a brief introduction of each strategy, an estimated cost and research findings on its
effectiveness (proven, tried, and experimental). Attention was given to low-cost high-impact
strategies that can be applied systematically.

The low-cost safety strategies that have been selected for Brown County are shown in Figures 18-20.

Figure 18. Segment Safety Strategies

Clear Zone Maintenancel Enhance Edgeline (4-in)2

Shoulder Rumble Strip3 and 2-ft Shoulder Paving4 Safety Edge®
Centerline Rumbles

'Source:https://nativeengineering.files.wordpress.com/2016/12/3.jpg?w=300&h=204

2Source: Low-Cost Treatments for Horizontal Curve Safety (FHWA, FHWA-SA-07-002)

3Source: Edgeline and Centerline Rumbles on CTH R in Brown County

“Source: https://mntransportationresearch.fileswordpress.com/2014/06/dsc_8665nv.jpg?w=672&h=372&crop=1
Source: Mitigation Strategies for Design Exceptions (FHWA, FHWA-SA-07-011)

5Source: FHWA Public Roads (Sept/Oct 2014; Vol. 78 No. 2)
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Figure 19. Curve Safety Strategies

Install/Upgrade Chevrons! 2-Ft Shoulder Paving2 Shoulder Rumbles - Curve 2

Install Advanced Curve
Warning/Speed Advisory Sign4

!Source: Low Cost Traffic Engineering Improvements: A Primer (FHWA, FHWA-OP-03-078)

2Source: https://mntransportationresearch.fileswordpress.com/2014/06/dsc_8665nv.jpg?w=672&h=3728&crop=1
3Source: Using CRFs To Improve Highway Safety (Dan Nabors, VHB) (FHWA)

4Source: Speed Concepts: Informational Guide (FHWA)

Figure 20. Intersection Safety Strategies

Roundaboutt Install Transverse Rumble Convert to All-Way Stop3

Strips2
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Install Street Lights#

!Source: Roundabout in Brown County

Upgrade Signs & Markingss

2Source: Transverse Rumble Strips at CTH T and CTH K in Brown County
3Source: http://www.ite.org/uiig/images/type/clip_image010.ipg

4Source: Mitigation Strategies for Design Exceptions (FHWA, FHWA-SA-07-011)

®Source: Minnesota CRSP

5Source: MnDOT 2015 Traffic Safety Fundamentals Handbook

County Road

Major County/State Road

Reconstruct to Single T

Table 7 included the crash reduction factor and planning level cost estimate for each strategy. The
crash reduction factors are based on review of the Crash Modification Factors (CMF) Clearinghouse
and other published research. For intersections that need better visibility, additional strategies listed
in Chapter 2-1-8 of the WisDO'T Traffic Engineering, Operations & Safety Manual are suggested for

consideration.

Table 7. Safety Strategies

Safety Strategy

Segments

Crash Reduction Factor*

Cost

Clear Zone Maintenance

35% to 40%

$50,000 - $500,000 per mile

Enhance Edgeline

10% to 45% all rural severe crashes

$2,000 per mile

Shoulder Rumble Strip

20% run-off-road crashes

$5,850 per mile

2-Foot Shoulder Paving &
Safety Edge

20% to 30% run-off-road crashes
(with shoulder rumble)

$54,000 per mile

Centerline Rumble

40% head-on/sideswipe crashes

$3,600 per mile

Curves

Upgrade/Install Chevrons

20% to 30%

$3,960 per curve

2-Foot Shoulder Paving

20% to 30% run-off-road crashes
(with shoulder rumbles)

$54,000 per mile

Shoulder Rumble Strip

20% run-off-road crashes

$5,850 per mile

Advanced Curve Warning/
Speed Advisory Sign

20% to 30%

$1,440 per curve
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Safety Strategy

Intersections

Crash Reduction Factor*

Cost

Roundabout

20% to 50% all crashes
60% to 90% severe right angle
crashes

$1,000,000 per intersection

Convert to All Way Stop

Crash reduction data not available -
only used when intersection meets
warrants

$1,000 per intersection

Streetlights

25% to 40% of nighttime crashes

$6,000 per light

Upgrade Signs and Markings

40% upgrade of all signs and
pavement markings

$2,640 per approach

Reconstruct to a Single T

Not Available

$150,000 per intersection

Transverse Rumble Strips

39% of Severe Crashes

$2,500 per intersection
(placed on two approaches)

Additional Safety Strategies
for locations that need better
visibility 1

Varies

Varies

*Crash reduction factors based on review of CMF Clearinghouse and other published research
1 See additional Safety Strategies in Chapter 2-1-8 of the WisDOT Traffic Engineering, Operations & Safety Manual

Project Decision Trees

Project decision trees were developed using the list of prioritized locations and county selected
preferred safety strategies that are the “best fit” for a particular location based on the existing
roadway features. ADT is the primary factor in the segment and intersection project decision trees.
The primary factors in the curve project decision tree are curve radius, presence of existing

chevrons, and the presence of a visual trap. Locations for installation of Transverse Rumbles Strips

were identified through separate criteria documented by Brown County in a report included in

Appendix A. The rural safety strategy decision trees are shown in Figures 15-17.

It is not recommended to place all safety enhancements at one particular location — it has been

proven that the right safety strategy at the right location is the most effective way to enhance safety.

Installing all safety strategies at one location can be distracting and actually reduce the overall

effectiveness of the safety features implemented
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Figure 21. Rural Segment - Safety Strategy Decision Tree

Clear Zone
Maintenance

Is the Edge Risk
rated a 2C or 3?

Rural Segments

No AND
Segment ADT Ses:w;r;teﬁm Segment ADT
<1000 1000-2500 > 2500

Centerline Rumble
Enhance Edgeline Paved Shoulder? Noise Sensitive? qummYes Strip and Enhance

Edge Line
Yes;N

No
Shoulder Paving, Safety

+

Edge, and Shoulder paved Shoulder?

Rumble Strip
Yes;N

Shoulder Paving, Safety
Edge, and Centerline and
Shoulder Rumble Strip

Shoulder Rumble Strip

Centerline and

Shoulder Rumble Strip J
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Figure 22. Rural Curve - Safety Strategy Decision Tree

Rural Curve

Segments

No Project
Improvements
Needed

Critical radius or
existing
chevrons?

No

2

High Priority
Curves and those
inclose
proximity?

Y e s

Install rumble strip and
advanced curve warning/speed
advisory signs, if needed

Install/Upgrade
chevrons

Is shoulder Yo

paved?

No

ANDs=hf

Pave Shoulder, Install

rumble strip, and install
advanced curve warning/speed
advisory signs, if needed

Radius Between

Radius between Radius between

No Project
Improvements
Needed

Radi
adius greater

1200’ - 1500 1500'-2000' 2000' - 3000' than 3000
Yis Yes
Yes
Visual Trap? {uemNQ

Pave Shoulder,
Install rumble strip, Install advanced curve
warning/speed advisory signs, if needed

Install/Upgrade chevrons, Pave Shoulder,

Install rumble strip, and install advanced
curve warning/speed advisory signs,
if needed
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Figure 23. Rural Intersection - Safety Strategy Decision Tree

X-Product = 20M AND = 1
Severe Crash

g e Roundabout

| |
No

* Install Street Lights and
Major AADT = 2500 AND Upgrade Signs and
Driver Expectancy Issues gesmmYe Markings
(last stop > 5 miles away) Also consider additional
. strategies*

No AND
6000=Major AADT = 2500
Minor AADT < 500 Minor AADT = 500 AND Minor AADT =
0.7*Major AADT
i t

Yes

Install Street Lights and
Upgrade Signs and All-Way Stop
Markings

Upgrade Signs and

Markings

AND

l

“TT" Intersection
Configuration?

Single “T" Reconstruction

1

No

Reconstruction not
required, see previously
identified improvements,

Note: Locations for installation of Transverse Rumble Strips were identified through separate criteria documented by Brown
County in a report included in Appendix A.

*Additional strategies identified in Chapter 2-1-8 of the WisDOT Traffic Engineering, Operations & Safety Manual include:
- Clearing Vegetation
- Double-marking STOP and STOP AHEAD signs
- Flags on signs
- Rumble Strips
- Increasing sign sizes
- Flashing beacons
- Others

Brown County — County Road Safety Plan 30 SRF Consulting Group, Inc.



Recommended Projects

The lists of recommended safety projects for each high priority segment, curve and intersection is
included in Appendix E — List of Suggested Safety Projects for Prioritized Segments, Curves and
Intersections. A summary of the number of recommended projects is provided in Tables 8-10. The
recommended projects were determined based on the data that was available for the analysis.

Brown County staff know their roadway network the best and can make the final decision if the
suggested strategy is the right fit. For example, if edgeline rumble strips are suggested in an area that
has a home nearby, the county can make the decision to install enhanced edgelines instead.

Table 8. Summary of Recommended Segment Projects

Safety Strategy # of Segments Total Miles
Clear Zone Maintenance 33 128.9
Enhanced Edgeline 15 28.9
Shoulder Rumble Strips 21 105.1
Shoulder Paving and Safety Edge 8 40.7
Centerline Rumble Strips 2 6.6
Enhanced Edgeline (Noise Sensitive Corridors) 1 0.5

Table 9. Summary of Recommended Curve Projects

Safety Strategy # of Curves Total Miles
Upgrade/Install Chevrons 37 n/a
Shoulder Paving and Safety Edge 22 41
Install Rumble Strips 49 8.7
Install Advanced Curve Warning/Speed Advisory 49 n/a

Table 10. Summary of Recommended Intersection Projects

Convert to Roundabout 1
Convert to All Way Stop 0
Install Street Lights 21
Upgrade Signs and Markings 23
Reconstruct to a Single “T” 0
Transverse Rumble Strips* 19
Additional Safety Strategies for locations that need better visibility 1 5

* Number of locations that met two or more of the four criteria in Appendix A
1 See additional Safety Strategies in Chapter 2-1-8 of the WisDOT Traffic Engineering, Operations & Safety Manual
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