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1.0 INTRODUCTION 

 

1.1 Background 

 

The Wisconsin Department of Transportation (WisDOT) is currently planning to expand 

STH 23 between CTH K in Fond du Lac County, and CTH P in Plymouth in Sheboygan 

County.  The study corridor provides access to the surrounding residents and drivers 

passing through Fond du Lac County and Sheboygan Counties.  STH 23 is identified as a 

primary east-west connection in the Corridors 2020 plan.  Average daily traffic levels 

reported in 2003 were between 6,300 vehicles per day at the east end of the corridor in 

Plymouth to 13,600 vehicles per day at the west end in Fond du Lac County.  The project 

limits are illustrated in FIGURE 1.1 

    

 
 

FIGURE 1.1 PROJECT LOCATION 

 

The project will help to address long term transportation demand needs forecasted for 

2030 traffic volumes.  This project is designed to target improvements to roadway width, 

passing opportunities, driver comfort and safety along the corridor.   

 

A public consultation process was conducted to identify and address concerns with the 

proposed design suggested by Fond du Lac County and Sheboygan, local communities, 

local business owners and the public.  The RSA was conducted during the 30% design 

review.  Construction is scheduled to begin in 2013.  

 

 

1.2 Road Safety Audits 

 

A road safety audit (RSA) is a formal safety performance examination of an existing or 

future road or intersection by an independent audit team.  Road safety audits help to 

promote road safety by identifying safety issues at the design and implementation stages, 
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promoting awareness of safe design practices, integrating multimodal safety concerns, 

and considering human factors in the design. 

 

 

1.3 Reminder 

 

The RSA team has conducted this audit to the best of its professional abilities within the 

time available and by referring to available information.  While every attempt has been 

made to identify significant safety issues, the design team and the project owner are 

reminded that responsibility for the design, construction, and performance of the project 

remains with the engineers of record. 

 

 

1.4 Audit Project and Scope 

 

The scope of the planned improvements will include: 

• Widening STH 23 from a two lane undivided highway to a four lane divided 

expressway; 

• Constructing grade-separated jug-handle intersections with roundabouts at 

CTH K; 

• Constructing diamond interchange with roundabouts at CTH UU;  

• Providing wider shoulders along the corridor; and, 

• Access management enhancements throughout the corridor. 

 

 

1.5  RSA Team and Process 

 

The RSA team and the project material on which the RSA was based are described in 

Section 2.  Site visits were conducted in November 2007 to gain an understanding of the 

existing conditions and surroundings.  Notes on the site visits are contained in Section 3. 

 

A RSA framework was applied in both the analysis and presentation of findings.  The 

expected frequency and severity of crashes caused by each safety issue have been 

identified and rated according to the categories shown in TABLES 1.1 and 1.2.  These two 

risk elements were then combined to obtain a risk assessment on the basis of the matrix 

shown in TABLE 1.3.  Consequently, each safety issue is assessed on the basis of a 

ranking between F (highest risk and highest priority) and A (lowest risk and lowest 

priority). 
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For each safety issue identified, possible mitigation measures have been suggested.  The 

suggestions have focused on measures that can be cost-effectively implemented at the 

current design stage, and consequently include few geometric changes. 

 

 

TABLE 1.1  FREQUENCY RATING 

 

ESTIMATED 

EXPOSURE PROBABILITY 

EXPECTED CRASH FREQUENCY (per 

audit item) 

FREQUENCY 

RATING 

high high 

medium high 
10 or more crashes per year frequent 

high medium 

medium medium 

low high 

1 to 9 crashes per year occasional 

high low 

low medium 

less than 1 crash per year, but more than 

1 crash every 5 years 
infrequent 

medium low 

low low 
less than 1 crash every 5 years rare 

 

 

 

TABLE 1.2  SEVERITY RATING 

 

TYPICAL CRASHES EXPECTED 

(per audit item) 

EXPECTED CRASH 

SEVERITY 

SEVERITY 

RATING 

crashes involving high speeds or heavy 

vehicles, pedestrians, or bicycles 

probable fatality or 

incapacitating injury 
extreme 

crashes involving medium to high speed;  

head-on, crossing, or run-off-road 

crashes 

moderate to severe injury high 

crashes involving medium to low speeds; 

left-turn and right-turn crashes 
minor to moderate injury moderate 

crashes involving low to medium speeds; 

rear-end or sideswipe crashes 

property damage only or 

minor injury 
low 
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TABLE 1.3  CRASH RISK ASSESSMENT 

 

SEVERITY RATING FREQUENCY 

RATING Low Moderate High Extreme 

Frequent C D E F 

Occasional B C D E 

Infrequent A B C D 

Rare A A B C 

 

Crash Risk Ratings:  A: minimal risk level  D: significant risk level 

    B: low risk level  E: high risk level 

    C: moderate risk level F: extreme risk level  
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2.0 AUDIT FINDINGS 

 

2.1 Safety Benefits of the Proposed Improvements 

 

The STH 23 Corridor design already incorporates many features that are expected to 

substantially improve traffic safety.  TABLE 2.1 outlines the safety benefits of the 

proposed design. 

 

TABLE 2.1 SAFETY BENEFITS OF THE PROPOSED DESIGN 

 

DESCRIPTION BENEFIT DETAILS 

Additional 

Passing 

Opportunities 

Drivers will feel more 

comfortable when passing 

vehicles ahead of them due 

to the additional lane in each 

direction.  No longer are 

drivers faced with the 

decision of passing in the 

opposing lane.  The 

likelihood of a head-on 

collision to occur are 

therefore highly reduced. 
 

Existing Laneage 

Wider Median 

Knuiman et al.
1
 found that 

crash rates continued to 

decrease as median widths 

increased, decreasing head-

on and opposite sideswipe 

collisions.  Therefore, the 

implementation of medians 

will highly reduce crash 

frequency and crash 

severity.   

 

 
Proposed Median Cross Section 

                                                   
1
 Transportation Research Board (2003).  Volume 6: NCHRP Report 500 A Guide for Addressing 

Run-Off-Road Collisions.  V-42. 
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DESCRIPTION BENEFIT DETAILS 

Access 

Management 

Measures to enhance 

access management such 

as cul-de-sacs are being 

implemented at existing 

intersections throughout the 

corridor to eliminate conflict 

points on STH 23.  The 

access management 

improvements will improve 

safety by restricting turning 

movements and reducing 

the number of conflict points 

along the corridor.  

 

Wider Shoulder 

Shoulders are proposed to 

be designed as a ten-foot 

paved shoulder with a two-

foot gravel shoulder.  The 

existing shoulder width is a 

three-foot paved shoulder 

with an eight-foot gravel 

shoulder (right).  Wider 

paved shoulders can be 

expected to contribute to 

enhanced safety by 

providing increased recovery 

room.   

 
Existing Shoulder Width 

Roundabouts 

Roundabouts have been 

found to reduce delays and 

are effective in transitioning 

drivers from one type of 

facility to another, as in a 

jug-handle or a diamond 

interchange. The use of the 

roundabouts at the ramp 

terminals along the corridor 

will improve safety by 

reducing the number of 

conflict points and result in a 

high reduction of severity of 

all crashes.  
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DESCRIPTION BENEFIT DETAILS 

Grade 

Separation 

Grade separations are 

proposed at CTH K and CTH 

UU, which were adopted 

after consideration of at-

grade intersection designs.  

The use of grade separation 

reduces the potential for 

high-speed conflicts 

associated with at-grade 

intersections. 

 

 
Proposed jug-handle intersection at CTH K 

Non-Motorized 

Facilities 

New non-motorized facilities 

are proposed along the 

corridor.  Due to the 

increased exposure of 

bicyclists due to the 

proposed trail, drivers will be 

more aware of bicyclists and 

therefore, the probability of a 

crash to occur is decreased. 

 

 

 

Proposed Bicycle Trail 

Long Term: 

Planning for 

New 

Interchanges 

Due to the classification of 

STH 23 as a Corridor 2020 

connector highway, right-of-

way is being mapped at the  

CTH A and CTH W 

intersections where 

interchanges may be 

considered in the long-term.  

Proactive long term planning 

reduces costs for these 

major geometric upgrades in 

the future which may be 

needed to further improve 

safety or operations along 

the corridor.   

 

 

 
Potential Interchange at CTH W 

 

 

2.2 RSA Issues and Suggestions 

 

Safety issues and suggestions associated with the proposed improvements are discussed 

in SECTION 4, and summarized in TABLE 2.2. 
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TABLE 2.2 SUMMARY OF RSA SAFETY ISSUES AND SUGGESTIONS 

 

SAFETY ISSUE 

(number and description) 

RISK 

RATING 
SUGGESTIONS 

1 

Narrow median: Risk of median 

crossovers within the 32 foot wide median 

section. 

D Implement median barrier 

2 

Pedestrians and bicyclists: Drivers may 

not expect crossing pedestrians and 

bicyclists crossing back from the 

intersection.   

C 
Design the path to cross at the 

road intersection 

3 
At-grade median openings: Direct left-

turns 
D 

- Access restrictions 

- Median U-turns/J-turns 

- Provide lighting at 

intersections 

4 

Absence of Right-Turn Lanes: Drivers 

travelling at high speeds may have 

difficulty decelerating to turn on to minor 

streets. 

C Provide right-turn lanes 

5 

Right in/Right out access: Drivers may 

turn the wrong way at T-intersections with 

no median openings. 

D Right-turn islands 

6 

T-intersections: Skewed Geometry at T-

intersections decreases intersection sight 

distance. 

D 
- Straighten skew 

- Consider right-turn lanes 

7 

CTH K: jug-handle intersection: 

- Auxiliary lane lengths at appear to be 

short, and ramp entry turn radii appear to 

be abrupt. 

- Westbound STH 23 deceleration lane is 

located on 7% downhill grade and on a 

bridge.  

 

D 

- Tighten right turn island 

- Provide a parallel acceleration 

lane 

- Surface treatment 

8 
CTH UU interchange:  Roundabout 

located on a vertical curve. 
C Reduce grade 

9 

Restricted sight distance:  Several of the 

intersections have restricted stopping and 

intersection sight distance. 

D Lighting 
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2.3 Conclusions 

 

Ten safety issues have been identified in this RSA.  Suggestions for improvements have 

been identified and are described in this report.  The project owner and design team are 

invited to consider the suggested changes.  To complete the RSA process, the owner and 

design team may prepare a short written response to the issues and options outlined in 

this report. 
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3.0 ROAD SAFETY AUDIT TEAM AND MATERIALS 

 

Location:  Fond du Lac and Sheboygan, WI 

   

RSA Team     Jeffrey Bagdade, P.E. (Opus International Consultants) 

    Erica Geddes, P.E., PTOE (Opus International Consultants)

    Greg Helgeson, P.E. (WisDOT Northwest Region) 

    Scott Nelson, P.E. (WisDOT Northeast Region) 

    Rebecca Yao, P.E., PTOE (WisDOT BHO) 

 

Project Owner  Wisconsin Department of Transportation 

 

Design Team    Wisconsin Department of Transportation 

 

RSA Stage   Planning (30% complete) 

 

Start Up Meeting   November 27, 2007 

 

Preliminary Findings November 30, 2008  

Meeting 

 

Attended by   Wisconsin Department of Transportation 

    Opus International Consultants  

 

 

 

Project Documents Available for the RSA: 

 

o Hard Copy Design Drawings provided during audit stage, revised December 14, 2007.   

o Crash data (1994-2005) provided by the Wisconsin Department of Transportation. 

o 30-year traffic forecast report- July 28, 2005 

o Local Road Access Summary, WisDOT dated December 2007. 

o Draft Environmental Impact Statement 
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TABLE 3.1 NOTES OF SITE VISITS 

 

CHARACTERISTIC DETAILS ILLUSTRATION OR COMMENT 

Jurisdiction 
Wisconsin Department of 

Transportation 
-- 

Land Use 

The surrounding land use for 

the STH 23 corridor is zoned 

primarily as residential, farm 

land and commercial/retail. 

 

Road User 

Characteristics 

The primary road users for 

the STH 23 corridor were 

passenger cars, trucks and 

farm equipment.  Commercial 

trucks represented 13.9% of 

all vehicles travelling the 

corridor.   

 

Influences 

o Access points intersect at 

horizontal and vertical 

curves, contributing to an 

average of 43 percent ‘no 

passing zones.’   

o USH 151 Bypass in Fond 

du Lac County  
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CHARACTERISTIC DETAILS ILLUSTRATION OR COMMENT 

Accesses 

235 commercial driveways, 

residential homes, and 

intersecting roads are located 

along the corridor.  The 

corridor averages 15.1 

driveways per mile.   

 

Pedestrian Facilities/ 

Bicycle Facilities 

The Prairie Trail currently 

runs parallel to the corridor in 

Sheboygan County.   

 
Prairie Trail near Julie Court 
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4.0 ROAD SAFETY AUDIT ISSUES AND SUGGESTIONS 

 

4.1 Safety Issue 1: Narrow Median 

 

Safety Issue 1:  Risk of median crossovers within the 32 foot wide median section. 

 

Although the 32-foot wide median from American drive to the east of CTH UU exceeds the 

minimum median width of 30 feet for transitional or high speed urban roadway (outlined 

11-20-1 of the Faculties Development Manual), it may still be too narrow.  The guidelines 

include a maximum design speed of 60 mph.  While the design speed in the section is 

less than 60 mph, STH 23 is transitioning from a section where the design speed is 70 

mph.  As a result, drivers who are entering the transition could be traveling at speeds 

higher than 60 mph.   The rolled curb design may also contribute to median crossovers, 

due to the high operating speeds and the limited use of lighting.  Median crossovers in this 

section may result in a high severity head-on collision.   

 

 

 
STH 23 East of CTH UU 
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Expected Crash Types: median crossover crashes 

 

Expected Frequency: occasional 

 

Expected Severity:    high 

 

Risk Rating:     D (significant risk level) 

  

 

 

Opportunities for Improvement 

 

Implement median barrier 

 

A median barrier such as a cable guardrail will help to prevent median crossover crashes.  

A cable guardrail will decrease the severity rating and the possibility of a severe injury due 

to a head-on collision. 

 

 

 

4.2 Safety Issue 2:  Pedestrians and Bicyclists 

 

Safety Issue 2:  Drivers may not expect crossing pedestrians and bicyclists 

crossing back from the intersection.   

 

Drivers may not expect pedestrians and bicyclists due to the path being set back from the 

intersection.  A driver turning right onto the side street may not see the path user and 

would not expect to have someone crossing in the path.  The path being set back from the 

intersection also creates two intersections, requiring drivers stop twice within a short 

distance.   

 

This design is based on the table on page 4-64 in the Wisconsin Bicycle Facilities Design 

Handbook2.  It is based on a Florida Department of Transportation publication, which in 

turn is based on specifications from Main Roads In Urban Areas, Bikes and Pedestrians, 

Finland, 1991 and Sign Up For The Bike, Design Manual For a Cycle-friendly 

Infrastructure, The Netherlands, 1993.  The table does permit the path to cross over 99 

feet from the parallel road.   

 

                                                   
2
 WIS Bicycle Facility Design Handbook 
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The Wisconsin Bicycle Facilities Design Handbook additionally states: 

 

1.  It is preferable if the path crosses the intersection relatively close to the road it 

parallels (same page 64) 

2. The same table shows highlights a preference for a distance of 3-6 feet from 

the road when there is a choice 

3. Making the trail user stop at every crossroad is not recommended – the 

document suggests that the path should have the same right-of-way as the 

parallel road – multiple Stop signs on the path would just get ignored anyway 

and generate disrespect – this would indicate the path should be close to the 

road at intersections 

 

The 1999 AASHTO Guide for the Development of Bicycle Facilities3 of which the 

Wisconsin guide is based on is very clear that the path should be close to the parallel road 

for the reasons stated above.  It was observed on a section of the Prairie Trail which runs 

parallel to the USH 151 Bypass in Fond du Lac utilizes crossings close to the intersection 

so consistency with this design should be considered. 

 

                                                   
3
 American Association of State Highway and Transportation Officials (1999).  Guide for the 

Development of Bicycle Facilities.  Page 48 

 
STH 23 and CTH W 
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Expected Crash Types: pedestrian and bicycle collisions  

 

Expected Frequency: rare 

 

Expected Severity:    extreme 

 

Risk Rating:     C (moderate risk level) 

  

 

 

Opportunities for Improvement 

 

Design the path to cross at the road intersection 

 

Designing the path to cross at the road intersection would increase driver’s expectancy of 

pedestrians and bicyclists crossing the roadway.  Pedestrians and bicyclists will feel safer 

crossing in the line of sight of approaching vehicles, and vehicles turning right onto the 

side street.  This design will also allow drivers and bicyclists to stop only once at the 

intersection, to clear traffic and allow pedestrians and bicyclists to cross within the path. 

 

 

 

4.3 Safety Issue 3:  At-grade Median Openings 

 

Safety Issue 3 Description: Direct left-turns 

 

There are multiple conflict points 

(FIGURE 4.1) associated with making 

a direct left-turn onto STH 23 at stop-

controlled intersections.  Drivers 

turning left at a median break onto 

STH 23 will have to cross traffic 

traveling at high approach speeds 

posted at 65 mph on STH 23.  These 

intersections also involve an 

unprotected left turn across two lanes 

of opposing or crossing traffic.  The 

risk and potential severity of left-turn 

crashes is aggravated by: 

 
Tower Road 
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• high speeds on STH 23 

• absence of night-time lighting 

• a high proportion of trucks (with slower acceleration and braking capabilities) in 

forecast Bypass and ramp traffic 

• winter road conditions (contributing to poor acceleration and braking capabilities). 

 

FIGURE 4.1 illustrates a conflict diagram for the typical four-leg standard intersection on 

the STH 23 corridor.  42 total conflict points exist for this type of intersection configuration.  

Drivers who misjudge the gap appropriate to turn left or cross will resulting in an increased 

severity of rear-end and angle collisions with through vehicles traveling at high speeds.   

 

 

 

 

FIGURE 4.1 CONFLICT POINTS AT AT-GRADE MEDIAN OPENING
4
 

                                                   
4
 Maze, T., NCHRP 15-30 Median Intersection Design for Rural High-Speed Divided Highways, 

Draft Report and Powerpoint Presentation, Transportation Research Board (2008). 
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Expected Crash Types: angle, left-turn and rear-end collisions 

 

Expected Frequency: occasional 

 

Expected Severity:    high 

 

Risk Rating:     D (significant risk level) 

  

 

 

Opportunities for Improvement 

 

Access restrictions 

 

Right In/Right Out control may be implemented to reduce conflict points 

by eliminating left-turn movements.  Restricting left-turn movements will 

also decrease the chances of a severe injury crash occurring.  Drivers 

would have to make a right and then a u-turn further down the corridor 

to travel in the desired direction.  The intersection geometry may be 

redesigned to restrict left-turn movements and a No Left Turn (R3-2) 

sign may be posted.     

 

 

Median U-turns/J-turns 

 

Consider J-turns intersection configuration near intersections where vehicles would make 

a direct left-turn on to STH 23.  The J-Turn intersection configuration was has been 

implemented by the State DOTs including Florida, Iowa, Maryland, Michigan, Missouri and 

North Carolina.  FHWA has also been promoting the concept using the term “Superstreet 

Intersection.”  Under a J-Turn configuration, direct left-turn movements would be allowed 

from STH 23 while cross traffic would have to make a right-turn followed by a U-turn.   

This is a similar treatment to what was applied on the USH 151 Bypass in Fond du Lac, 

but also includes median u-turn crossovers.   

 

The J-turn configuration reduces the total number of intersection conflicts from 42 to 24.  

Of the conflict points which are eliminated, cross street left-turn and crossing conflicts 

which are those typically result in high severity angle crashes.   These have been 

replaced with additional merge and diverge conflict points associated with the right-turn 

and u-turn movements.   
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The J-turn configuration is considered an interim measure between allowing direct left-

turns and an interchange.  An Example of the layout of an intersection with Median U-

turns/J-turns is shown in FIGURE 4.2.   FIGURE 4.3 illustrates an effective guide sign 

which the Michigan Department of Transportation utilizes at these types of intersections.  

The Missouri Department of Transportation’s signing plan for intersections with J-turns is 

located in APPENDIX A. 

 

 
 

FIGURE 4.2 J-TURN INTERSECTION CONFIGURATION WITH CONFLICT POINTS  

 

 

 

 
 

 

FIGURE 4.3 J-TURN GUIDE SIGNING
5
 

 

 

 

 

                                                   
5 Jagannathan , R., Synthesis of Median U-Turn Intersection Treatment, Safety and Operational 

Benefits, Federal Highway Administration, Washington, DC,  FHWA-HRT-07-033 (2007). 
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Provide lighting at intersections   

Lighting is generally considered beneficial on the approaches to intersections as a means 

of improving sight distance and night-time visibility.  The NCHRP Report 500 (Volume 5: A 

Guide for Addressing Unsignalized Intersection Collisions) states that provision of lighting 

at unsignalized intersection should be targeted at intersections with a substantial pattern 

of night-time crashes.  Crash experience on similar facilities (the Fond du Lac, Whitewater 

and Oconomowoc Bypasses) suggests that lighting may be beneficial and should be 

considered.  Although installation of lighting at isolated rural intersections may conflict with 

statewide practices concerning rural lighting, the following design elements that are 

present at all or some intersections increase the potential benefits that could be derived 

from intersection lighting: 

 

 

INTERSECTIONS (from west end to east end of the STH 23 corridor) 

ELEMENT 
CTH K CTH UU CTH W CTH G CTH U 

Sugarbush 

Road 
CTH A CTH S 

channelization or auxiliary 

lanes on main line 
√ √ √ √ √ √ √ √ 

limited sight distance on 

mainline 
√  √ √   √ √ 

horizontal curve on 

mainline approach(es) 
   √   √  

unusual configuration  

(angle, offset, or 

jughandle) 

√ √     √  

downhill approach on 

mainline 
√ √ √ √   √ √ 

high volume on cross 

street 
 √       

Pedestrians and/or 

bicycles anticipated 
√ √ √ √ √ √ √ √ 

high operating speed on 

cross street 
√ √ √ √ √   √ 

 

 

Experience on the Fond du Lac, Whitewater and Oconomowoc Bypasses suggests that 

lighting may be considered in association with the local road authority to share the 

ongoing costs associated with lighting. 
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4.4 Safety Issue 4:  Absence of Right-Turn Lanes 

 

Safety Issue 4:  Drivers traveling at high speeds may have difficulty decelerating to 

turn on to minor streets. 

 

Drivers traveling at high speeds may find it difficult to decelerate in order to turn onto 

minor roads along STH 23.  The absence of right-turn lanes contributes to drivers 

suddenly slowing to make a right-turn, which may obstruct following vehicles traveling at 

high speeds, resulting in a severe rear-end collision or sideswipe collision.  Drivers who 

use the shoulder to turn right may result in having to control an unstable vehicle, with one 

wheel on the gravel shoulder and one wheel on the paved shoulder. 

 

 

 

Expected Crash Types: rear-end, and sideswipe collisions 

 

Expected Frequency: infrequent 

 

Expected Severity:    high (pedestrian) 

 

Risk Rating:     C (moderate risk level) 

  

 

Opportunities for Improvement 

 

Provide right-turn lanes 

Offset right-turn lanes on STH 23 may be considered.  The offset lane would provide a 

longer deceleration distance for drivers turning right onto the ramp, and would position 

these decelerating vehicles further right to reduce interference with sightlines between 

through traffic on STH 23 and drivers entering the roadway (turning either left or right).   

 

 
Kentucky DOT Typical Offset Right-Turn Lane 

 
Montana DOT Typical Offset Right-Turn Lane 
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4.5 Safety Issue 5: Right in/Right out Access 

 

Safety Issue 5:  Drivers may turn the wrong way at T-intersections with no median 

openings.  

 

At T-intersections with no median openings along the corridor, drivers may turn the wrong 

way due to the geometry of the road.  During nighttime conditions at intersections with no 

lighting unfamiliar drivers may not realize that STH 23 is a divided roadway and turn left at 

a T-intersection intersection.  This would result in a high severity head-on collision.   

 

 

 

 

 

 

Expected Crash Types: head-on collisions 

 

Expected Frequency: infrequent 

 

Expected Severity:    extreme 

 

Risk Rating:     D (significant risk level) 

  

 

 

 

 

 
Plank Road 
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Opportunities for Improvement 

 

Right-turn islands: 

 

At all right-in/right-out intersection, it is suggested that right-turn islands be implemented 

as channelize right-turn lanes.  The right-turn islands will help direct drivers to make the 

correct turning movement, and decrease the possibility of a head-on collision.  The 

following intersections would be good candidates for right-turn islands: 

 

� American Drive 
� Whispering Springs Blvd. 
� Taft Road 
� Hinn Road 
� Log Tavern 
� Wirtz Lane 
� Ckickadee Drive 
� Feldman Lane 
� Plank Road 

 

 

 

4.6 Safety Issue 6: T-intersections 

 

Safety Issue 6: Skewed Geometry at T-intersections decreases intersection sight 

distance. 

 

The skewed geometry at several T-

intersections decreases intersection sight 

distance and makes it difficult for drivers who 

can’t look past their shoulder to identify 

appropriate gaps.  Drivers may also have 

difficulty judging the high speeds of 

approaching vehicles.  Due to limited 

visibility, drivers turning right may be braking 

when vehicles following are not expecting 

them to stop.  Following vehicles, who are 

typically looking at the through traffic, may 

fail to see the vehicle in front stop suddenly, 

increasing the risk of rear-end conflicts.   

 
 

STH 23 and Ridge Road 
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Expected Crash Types: angle collisions 

 

Expected Frequency: occasional 

 

Expected Severity:    high 

 

Risk Rating:     D (significant risk level) 

  

 

 

Opportunities for Improvement 

 

Straighten skew 

 

Reducing the intersection skew would improve drivers’ visibility of oncoming traffic.   

Aligning the turn with the intersecting roadway would also aide drivers who are unable to 

look past their shoulder to yield to oncoming traffic.  The following intersection may be 

reviewed to reduce the skew of the intersection: 

• Log Tavern 

• Ridge Road 

• Triple T 

• CTH U 

• Pit 

 

 

Consider right-turn lanes  

 

See Section 4.5. 

 

 

 

4.7 Safety Issue 7: CTH K – Jug-Handle Intersection  

 

Safety Issue 7(a): Auxiliary lane lengths at appear to be short, and ramp entry turn 

radii appear to be abrupt. 

 

The intersection of the CTH K jug-handle ramps with eastbound STH 23 includes short 

right-turn acceleration lanes.   The short tapered acceleration lanes limit right-turning 

drivers’ ability to accelerate to highway speed before merging into the right through lane.  
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Slower vehicles, especially slowly-accelerating trucks, may interfere with through traffic on 

STH 23, increasing the risk of rear-end and 

sideswipe collisions.  This is further aggravated by 

the 7% vertical curve on eastbound STH 23.  

Drivers who fail to merge may leave the travel 

lane, resulting in run-off-road and fixed-object 

collisions. 

 

For drivers exiting STH 23 at CTH K, all 

deceleration lanes appear to have been designed 

to the minimum length advised in the AASHTO 

Green Book.  If drivers approaching a ramp from 

highway speeds fail to sufficiently slow down (as 

they might where deceleration lanes are minimum length), they may strike the ramp 

median or enter the opposing lane of traffic on the ramp.   

 

 

 

Safety Issue 7(b): Westbound STH 23 deceleration lane is located on 7% downhill 

grade and on a bridge.  

 

Westbound STH 23 Drivers approaching the CTH K jug-handle are traveling down a 7% 

vertical gradient from while on a bridge.  Icy pavement may prevail in this area leading to 

an increased risk for rear end and secondary run-off-road crashes.  The challenging 

geometric features are in part the result of constraints reflecting limited right-of-way and 

environmental limitations.   

 

 

 

 

 

Expected Crash Types: Rear-end, merging, run off the road collisions 

 

Expected Frequency: occasional 

 

Expected Severity:    high 

 

Risk Rating:     D (significant risk level) 

  

 

 

 
STH 23 and CTH K 
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Opportunities for Improvement 

 

Tighten right turn island 

 

Realigning the right turn channelization island to reduce the turn radius will decrease the 

amount of unexpected stops and thus decrease the possibility of a collision occurring.  It is 

noted that a redesigned right-turn chanelization island must still be able to accommodate 

trucks and buses. 

 

 

Provide a parallel acceleration lane 

 

A parallel acceleration lane on the STH 23 for right-turning traffic may be considered to 

allow right-turning drivers to accelerate for a longer distance before merging into the right 

lane.  Longer acceleration lanes may particularly assist older drivers, whose ability to view 

mainline traffic may be compromised.  At most interchange locations, a longer 

acceleration lane may require widening of the adjacent overpass structure.  
 

 

Surface treatment 

 

Grooving of concrete pavement is an option to increase pavement friction along the 

vertical slopes.  High friction pavement increases the control of a vehicle when sudden 

braking occurs and decreases stopping distance.  Therefore, the increase in pavement 

friction may reduce run-off the road collisions and decrease vehicle skidding on wet or icy 

pavement conditions. 

 

 

4.8   Safety Issue 8: CTH UU Interchange 

 

Safety Issue 8: Roundabout located on a vertical curve. 

 

The roundabout at the intersection of CTH UU and the eastbound STH 23 ramps is 

designed to be located on a vertical curve.  It is not desirable to locate a roundabout 

where grades through the intersection are greater than four percent6.  A four percent 

grade for the roundabout is at the upper limit of the acceptable range.  Limited vertical 

sight distance at this location will be present, which may increase the risk of rear-end 

collisions on the roundabout approaches, or trucks overturning within the roundabout.   

 

                                                   
6
 Federal Highway Administration (2000).  Roundabouts: An Informational Guide.  Page 167 
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Expected Crash Types: rear-end collisions 

 

Expected Frequency: occasional 

 

Expected Severity:    moderate 

 

Risk Rating:     C (moderate risk level) 

  

 

 

Opportunities for Improvement 

 

Reduce grade 

 

Reducing vertical grade will improve sight distance at approaches to the roundabout, and 

will increase decision sight distance.  The redesign of the geometry to reduce the grade 

may involve repositioning the roundabouts. 

 

 

 

 
STH 23 and CTH UU 
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4.9 Safety Issue 9: Restricted sight distance  

 

Safety Issue 9: Several of the intersections have restricted stopping and 

intersection sight distance. 

 

The intersections of CTH W, CTH G, CTH A and Scenic View Drive are all located within 

a horizontal and/or vertical curve.  These curves limit the stopping and intersection sight 

distance which may make it difficult for drivers looking to enter STH 23 from a cross street 

to judge approach speeds and gaps.  A horizontal or vertical curve on an intersection 

approach also reduces decision sight distance and approaching drivers’ ability to see and 

react to the vehicles at the intersection.   

 

The gas station driveway at CTH W is quite close to the intersection, which could also 

contribute to conflicts with drivers approaching the intersection at a skew.  The location of 

the driveway also has sight distance restrictions caused by the horizontal and vertical 

alignment approaching CTH W.  Drivers turning onto STH 23 from the intersection may 

not be expecting vehicles to be entering the roadway from the driveway due to the sight 

distance restrictions. 

  

 

 
STH 23 and CTH G 
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Expected Crash Types: angle and rear-end collisions 

 

Expected Frequency: occasional 

 

Expected Severity:    high 

 

Risk Rating:     D (significant risk level) 

  

 

 

 

Opportunities for Improvement 

 

Lighting 

 

Lighting is generally considered beneficial at intersections to improve sight distance and 

night-time visibility.  It is suggested that lighting be provided at approaches to intersections 

located within a horizontal or vertical curve.    
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FIGURE A-1 MISSOURI DEPARTMENT OF TRANSPORTATION J-TURN SIGN DETAIL PAGE 1 
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FIGURE A-1 MISSOURI DEPARTMENT OF TRANSPORTATION J-TURN SIGN DETAIL PAGE 2 
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EXECUTIVE SUMMARY 
 

Project Location

 
 
WIS 23 Study Location 

The Wisconsin Department of Transportation 
(WisDOT) hired Strand Associates Inc. evaluate 
the effectiveness and the cost/benefit of using 
passing lanes for WIS 23 in Fond du Lac and 
Sheboygan Counties. The 17-mile section spans 
from County UU in Fond du Lac to Pioneer Road 
in Plymouth. The comparison focused on installing 
passing lanes vs. constructing four-lane 
improvements.  
 
The study investigated three options: 
 

 Option 1 maintains a two-lane 
roadway, with passing lanes, the full 
length of the corridor from 2015 to 
2025. In 2025 the full corridor is 
converted to a four-lane expressway. 

 
 Option 2 constructs a four-lane expressway on the western portion of the corridor from CTH 

UU to CTH G in 2015. Option 2 also constructs passing lanes for the existing two-lane 
roadway that spans from CTH G to Pioneer Road. In 2025 the whole corridor is converted to 
a four-lane expressway. 

 
 Option 2A constructs a four-lane expressway from GTH UU to GTH G and a two-lane 

roadway from GTH G to Pioneer Road in 2015. In 2040 a four-lane expressway will be 
constructed from CTH UU to Pioneer Road. 

 
 Option 3 constructs a four-lane expressway for the whole corridor in 2015.  

 
The cost/benefit analysis included multiple factors: a present worth analysis of construction costs, 
operation costs, travel time costs, crash costs, and maintenance costs. The effectiveness was 
measured by performing a level of service analysis and computer modeling to see how well the three 
options met Corridors 2020 objectives. 
 
RESULTS 
 
The study found that Option 3, constructing a full four-lane facility in the year 2015, provided the 
greatest present net benefit of $30,750,000 over 50 years. The present net benefit is the sum of the 
benefits minus the costs, and adjusting both for time. Option 3’s present net benefit is about five to 
twenty percent greater than the other alternatives that were studied. 
 
The study found that constructing passing lanes on the existing two-lane WIS 23 did provide an initial 
operational benefit and did reduce congestion when compared to the No-Build alternative. Yet passing 
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lanes did not provide enough benefit to maintain the Corridors 2020 objective LOS of C through the 
year 2025 for the entire length of the project. With passing lanes, the controlling direction of the west 
portion of WIS 23 falls to LOS D in 2021. When both directions are combined (averaged) the west 
portion of WIS 23 falls to LOS D in 2036. 
 
The east portion operates slightly better with passing lanes. It falls to LOS D in the controlling direction 
in 2041. When both directions are combined (averaged) the east portion falls to LOS D in 2057.  
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1.01 INTRODUCTION 

Project Location

 
 
Figure 1.01-1 Study Location 

 
The Wisconsin Department of 
Transportation (WisDOT) is investigating 
potential improvements of Wisconsin State 
Trunk Highway (WIS) 23 in Sheboygan 
and Fond du Lac Counties. The study area 
spans from County UU to Pioneer Road, a 
distance of 17.75 miles. The project is 
located in Fond du Lac and Sheboygan 
Counties between the cities of Fond du 
Lac and Plymouth, Wisconsin. The 
existing WIS 23 facility is approximately 
17.75 miles of two-lane highway, 24 feet 
wide, with 10-foot shoulders.  
 
This portion of WIS 23 has been approved 
for transportation improvement around 
2015. A Draft Environmental Impact Statement (DEIS) has been released and a Final Environmental 
Impact Statement (FEIS) is pending. 
 
WIS 23 is included in Wisconsin’s part of the National Highway System (NHS) as designated under the 
1998 Transportation Equity Act for the 21st Century (TEA21). NHS routes serve major population 
centers, intermodal transportation facilities, and major travel destinations and provide connections to 
the national defense highway network. WIS 23 provides the only NHS east-west link between 
Milwaukee (to the south) and Appleton (to the north). 
 
Improvements are meant to increase traffic operations for the highway to levels consistent with WIS 
23’s classification with Wisconsin’s statewide Corridors 2020 State Highway Plan. Corridors 2020 Plan 
classifies WIS 23 as a Connector as it connects US 41 and I-43 between Milwaukee and the Fox Cities. 
A Connector should be a high quality facility and provide the highest standards of roadway width, 
passing opportunities, safety, and driving comfort. 
 
WIS 23 is a designated state long truck route. This designation further demonstrates its importance to 
commercial and economic development interests within the state. Trucks account for approximately 14 
percent of the average daily traffic using the highway.  
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WIS 23

 
 
Figure 1.01-2     WIS 23 and Corridors 2020 Routes 

 

WIS 23 is identified in the Corridors 2020 Plan as a connector route. As a connector highway within this 
network, existing WIS 23 is a major link between Sheboygan and Fond du Lac and connects the 
backbone routes of I-43 and US 41. These highways connect Sheboygan and Fond du Lac to other 
population, manufacturing, and trade centers beyond, such as Green Bay, Oshkosh, Madison, 
Milwaukee, and Chicago. These 
important highway connections 
ultimately provide economic links to 
national and international markets. 
Corridors 2020 routes make up just 
3 percent of the state’s highway, yet 
carry 34 percent of all auto travel 
and 57 percent of all truck travel. 
Because Corridors 2020 Routes 
play such a key role in the state’s 
transportation system, they are built 
to higher safety and operational 
standards. These higher standards 
maintain mobility and safety on 
routes vital to Wisconsin’s 
economy. 
 
Figure 1.01-2 shows the WIS 23 
corridor in relation to the Corridors 
2020 State Highway System. 
 
1.02 PURPOSE 
 
The purpose of this report is two-fold.  
 
A. Operations 
 
The study evaluates the traffic operations of WIS 23 and compares them with the operational objectives 
of Corridors 2020 routes. The existing two-lane facility, the two-lane facility with passing lanes, and a 
four-lane facility are all evaluated. The operational analysis includes the years 2015, 2025, and other 
horizon years where the corridor falls short of Corridors 2020 objectives.  
 
B. Cost–Benefit Analysis 
 
Second, this report evaluates benefits and costs associated with four improvement options: 
construction of a two-lane facility with passing lanes, a four-lane expressway facility, or some 
combinations of the two.  
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Option 1 maintains a two-lane roadway, with passing lanes, the full length of the corridor from 2015 to 
2025. In 2025 the full corridor is converted to a four-lane expressway. 
 
Option 2 constructs a four-lane expressway on the western portion of the corridor from CTH UU to CTH 
G in 2015. Option 2 also constructs passing lanes for the existing two-lane roadway that spans from 
CTH G to Pioneer Road. In 2025 the whole corridor is converted to a four-lane expressway. 
 
Option 2A is exactly like Option 2, except that the section from CTH UU to CTH G is converted to a 
four-lane expressway in 2040 instead of 2025. 
 
Option 3 constructs a four-lane expressway for the whole corridor in 2015.  
 
Figures 1.02-1 to 1.02-4 illustrate the options. 

 
Figure 1.02-1 Option 1 Characteristics 
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Figure 1.02-2 Option 2 Characteristics Figure 1.02-2 Option 2 Characteristics 

  

  
  

Figure 1.02-3     Option 2A Characteristics Figure 1.02-3     Option 2A Characteristics 

  
Prepar
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The study evaluated the present worth for several factors of these three options for the years 2015 
through 2065. Factors in the analysis include: 
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Figure 1.02-4 Option 3 Characteristics 

 
 Reduced Crash Benefits Experienced by the Traveler–The cost associated with the 

predicted crashes occurring for each of the three options investigated.  
 
 Travel Time Benefits Experienced by the Traveler–The cost of time incurred by travelers 

from congestion produced from a reduced capacity facility. (Note: Only the cost of the delay 
as compared with freeflow conditions is included in the analysis, not the full cost of travel 
through the corridor.) 

 
 Reduced Operation Cost Benefits Experienced by the Traveler–The costs associated in 

operating the vehicle through the corridor including motor fuel costs and vehicle 
maintenance costs. 

 
 Roadway Maintenance Costs Expended by WisDOT–The costs associated with routine 

maintenance and other regular expenditures that are not reflected in the facility costs. 
 
 Construction and Pavement Maintenance Costs Expended by WisDOT–The costs 

associated with constructing the roadway facility and maintaining it through the 50-year 
period from 2015 to 2065. 

 
Several costs were not included in the present worth analysis. The cost of right-of-way was not 
included because it is anticipated that even with the two-lane Option 1, right-of-way for a four-lane 
roadway would be purchased for corridor preservation. Right-of-way costs would therefore be 
constant through the three alternatives. Other environmental costs, such as air emissions, and 
secondary effects costs were not included in the cost analysis. 
 
Section 2 provides a more detailed description of the analysis procedures. 
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1.03 RESULTS 
 
A. Traffic Operations 
 
Traffic operations are typically characterized as Level of Service (LOS) that ranges from LOS A 
(uncongested) to LOS F (very congested). Table 1.03-1 illustrates the conditions characteristic of 
each LOS designation. 

 
LOS Two-Lane Highway 

A 
Highest quality of traffic service, where motorists are able to drive at their desired speed.  
Average speeds of 60 mph.  Drivers would be delayed no more than 30% of the time by slow-
moving vehicles. 

B 
On average, drivers are delayed up to 45% of the time.  Service flow rates of 750 pcph, total 
in both directions, can be achieved under ideal conditions.  Speeds of 55 mph or slightly 
higher are expected on level terrain. 

C 
Noticeable increases in platoon formation, platoon size, and frequency of passing 
impediment.  Percent delays are up to 60%.  Average speed still exceeds 52 mph on level 
terrain, even though unrestricted passing demand exceeds passing capacity.   

D 
Passing demand is very high, while passing capacity approaches zero.  Mean platoon sizes of 
5 to 10 vehicles are common, although speeds of 50 mph can still be maintained under ideal 
conditions.  The fraction of no passing zones along the roadway section usually has little 
influence on passing.   The percentage of time motorists are delayed approaches 75%. 

E 
Defined as traffic flow conditions on two-lane highways having a percent time delay of greater 
than 75%.  Maximum flow rates of 1,800 pcph, total in both directions, can be maintained 
under ideal conditions.   This is the highest flow rate that can be maintained for any length of 
time over an extended section of level terrain without a high probability of breakdown. 

F 

As with other highway types, LOS F represents heavily congested flow with traffic demand 
exceeding capacity.  Volumes are lower than capacity, and speeds are below capacity speed.  
LOS E is seldom attained over extended sections on level terrain as more than a transient 
condition; most often, perturbations in traffic flow as level E is approached cause a rapid 
transition to LOS F. 

 
Table 1.03-1 Two-Lane Roadway LOS Characteristics 

For Corridors 2020 Connector Routes, the State Highway Plan designates an LOS C or better. This 
higher LOS standard recognizes the importance of Corridors 2020 Routes from a mobility and 
economic development perspective. On Corridors 2020 routes, only “minimal” congestion is allowed.1  
The roadway should maintain this LOS through the design year, which is typically 20 years after the 
construction year. For WIS 23, the design year is about 2035. 
 
To analyze operations on WIS 23, the study team used the Interactive Highway Safety Design Model 
(IHSDM) computer program. This program has a traffic operations component that uses microscopic 
simulation to determine traffic operations. This methodology is able to estimate the potential benefits of 
passing lanes to traffic operations. Table 1.03-2 shows the projected year that WIS 23, as a two-lane 
highway with and without passing lanes, falls from LOS C to LOS D.   

                                                 
1 Except on Connectors in urban areas, where slightly higher congestion is allowed. 

2010 WIS 23 FEIS VOL 2 Appendices



 WIS 23–Fond du Lac to Plymouth Project 
Wisconsin Department of Transportation WisDOT Project I.D. No. 1440-13-00 
Passing Lane and Cost Analysis Section 1–Introduction and Results 
 

 
Prepared by Strand Associates, Inc.®  1-7 
TWL:lr\S:\@SAI\051--100\089\158\Wrd\Report\Report Section 1.doc\051806 

CTH UU to Pioneer Rd

Year LOS C to D Controlling 
Direction 2005 2013 2019 2041 2005 2019

Year LOS C to D Combined 
Directions

2007 2021 2021 2057 2008 2027

Alternative 2 - Passing 
Lanes  No Build

With Passing 
Lanes No Build No Build

With Passing 
Lanes

Western Corridor Eastern Corridor Whole Corridor
CTH UU to CTH G CTH G to Pioneer Road

With Passing 
Lanes

 
 
Table 1.03-2 Year LOS Falls from C to D 

 
The table shows that without passing lane improvements, WIS 23 does not meet Corridors 2020 
operational standards in the year 2015. In the whole corridor analysis with passing lanes, the controlling 
direction of WIS 23 meets Corridors 2020 operational standards until the year 2019. When both 
directions of travel are averaged, WIS 23 meets Corridors 2020 operational standards until the years 
2027.  
 
The western portion of the corridor has poorer operation levels with passing lanes than when the 
corridor is analyzed as a whole. The controlling direction of the western portion with passing lanes falls 
below Corridors 2020 standards in the year 2013. When both directions are averaged, the western 
portion of the corridor falls below Corridors 2020 operational standards in the year 2021. 
 
The eastern portion of the corridor has better operation levels with passing lanes. The controlling 
direction of the eastern portion with passing lanes falls below Corridors 2020 standards in the year 
2041. When both directions are averaged, the eastern portion of the corridor falls below Corridors 2020 
operational standards in the year 2057. These numbers suggest that based on operational levels alone, 
passing lanes could be an option for the eastern portion of the corridor.  
 
B. Net Present Benefit Analysis 
 
Table 1.03-3 summarizes the net present benefit for the four options. The net present benefit 
compares the net user benefits, minus the department costs, over the No-Build alternative. Figure 
1.03-1 illustrates this equation. All costs and benefits are adjusted for time for when they occur 
and brought back to 2005 present value, which results in the Net Present Benefit. 
 

User Benefits – Department Costs = Net Benefit
Travel Time Savings
Crash Reduction
Operational Cost Savings

Construction Costs
Ongoing Maintenance Costs

 
 
Figure 1.03-1  Net Benefit Equation

  

2010 WIS 23 FEIS VOL 2 Appendices



 WIS 23–Fond du Lac to Plymouth Project 
Wisconsin Department of Transportation WisDOT Project I.D. No. 1440-13-00 
Passing Lane and Cost Analysis Section 1–Introduction and Results 
 

 
Prepared by Strand Associates, Inc.®  1-8 
TWL:lr\S:\@SAI\051--100\089\158\Wrd\Report\Report Section 1.doc\051806 

Option 3 (full four-lane option) provides the greatest net present benefit of $37.1 million dollars. 
This is about $1.8 million dollars greater than the next highest net present benefit of Option 2. 
Option 3 does have a $4.7 million higher construction and maintenance present cost because of 
the earlier construction of the four-lane facility.  
 
Over the course of 50 years, the present net benefit of all four alternatives differs by 5 to 20 
percent. Most of the differences shown, such as difference in crash rate, time savings, and 
construction costs, are incurred in the first 10 years of the analysis from 2015 to 2025. After that 
the whole corridor is a four-lane facility experiencing the same travel times and crash rates2.  

Option 1 Option 2 Option 2A Option 3
Crash Cost Benefit $42,196,000 48,264,000    43,475,000   53,107,000  
Travel Time Benefit 9,947,000         11,763,000    9,933,000     13,213,000  
Vehicle Operation Benefit 648,000            767,000         656,000        863,000       
Total Benefits $52,791,000 $60,794,000 $54,064,000 $67,183,000

Construction Cost Difference 13,022,300       16,377,300    13,499,900   19,483,300  
Maintenance Cost Difference 1,433,000         1,819,000      1,613,000     2,083,000    
Total Cost Difference $14,455,300 $18,196,300 $15,112,900 $21,566,300

Present Net Benefit $38,335,700 $42,597,700 $38,951,100 $45,616,700
 
Table 1.03-3 Net Present Benefit Options 1 through 3 

 

                                                 
2 The exception being Option 2A, which does not construct a four-lane facility on the eastern portion until 2040. 
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 County UU to County G County G to Pioneer Road 
2016 10,110  9,860 
2026 11,870 11,550 
2036 13,570 13,140 
2046 15,300 14,810 
2056 17,020 16,480 
2066 18,750 18,140 
 
Table 2.01-1 WIS 23 Traffic Projections 

 Overall 
(Daily) 

LOS 
Analysis 

Economic 
Analysis 

Analysis Hour (K 
value) -- K100 = 

10.4% K400 = 9.3% 

Truck Percentage 13.9% 9.3% 12% 
Directional 
Distribution 50/50 60/40 60/40 

Freeflow Speed 60 mph 60 mph 60mph 
 
Table 2.01-2 Traffic Analysis Parameters 

2.01 TRAFFIC VOLUMES 
 
WisDOT’s Forecasting Section of the Division of Transportation Investment Management provided 
traffic projections for the years 2016, 2026, and 2036. Generally these projections increased by 1.5 
percent a year for the west side of the corridor and by 1.7 percent for the east side of the corridor.  
 
These traffic projections were used in the cost of time analysis and the crash cost analysis. WisDOT 
projected traffic at multiple locations along the corridor. To simplify these analysis, a weighted average 
was derived for the west end of the corridor (County UU to County G) and the east end of the corridor 
(County G to Pioneer Road).  
 
To account for the life of the roadway bed and pavement, the analysis spanned 50 years. To obtain 
traffic projections through the year 2065, the study linearly extrapolated the traffic projections from 2016 
to 2036. Ordinarily we would not use an extrapolation like this because projected traffic growth tapers 
off in later years. Yet the growth rates projected for WIS 23 are modest, and the extrapolation does not 
produce large or unreasonable traffic numbers for the year 2065. Additionally, the traffic forecasts are 
most important for the years where the options are different, from 2015 to 2025. These years fall well 
within the forecast years provided by the Forecasting Section. 
 
The projections provided by the Forecasting Section were for the years 2016, 2026, and 2036, yet the 
analysis years are for 2015, 
2025, and so on. To obtain 
the projections for one year 
prior, the study reduced the 
WisDOT projection by the 
annual growth rate. 
 
Table 2.01-1 shows the WIS 
23 traffic projections used for 
the analysis. 
 
The study used different traffic volumes for the level of service analysis than it did for the 
economic analysis.  The level of service analysis focused on the hundredth highest hour of the 
year.  This is by definition 
the peak hour used for 
design in Wisconsin.  For 
the economic analysis (eg 
travel time) the study used 
the 400th highest hour.  
This is the average peak 
hour of the highest 800 
hours of the year, the time 
that congestion is 
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experienced repeatedly.  The truck percentages used also differed between the two analyses.  
While the overall truck percentage on the highway is 14 percent, the level of service analysis used 
9.3 percent since trucks make up a smaller percentage of the traffic flow stream during rush hours.  
For the economic analysis, the study used a truck percentage of 12 percent because a greater 
number of hours are capturing more trucks.  Table 2.01-2 summarizes the parameters used for the 
analyses.  These parameters were derived from Automatic Traffic Recorder (ATR) data obtained 
for other similar highways that are in the region. 
 
2.02 CRASH COSTS 
 
WIS 23 currently has a crash rate, excluding deer, of 75 crashes per hundred Million Vehicle Miles 
Traveled (100 MVMT) for the years between 1994 and 2004. This is below the state average crash rate 
of 119.5 crashes per 100 MVMT for two-lane roadways from 1994 to 2003.  
 
The cost benefit analysis is very sensitive to the crash component. It is important to select a crash 
prediction methodology that fairly represents the anticipated safety benefits of a two-lane roadway with 
passing lanes and a four-lane expressway yet does not inflate the number of crashes and their 
influence on the cost benefit analysis.  Several methodologies were investigated for projecting crash 
rates of a two-lane roadway with passing lanes and a rural four-lane expressway.  The methodology 
that provided the most representative comparison between the three types of facilities was based on 
crash record data collected by WisDOT.  
 
A. Two-Lane Roadway with Passing Lanes–Projected Crash Rate 
 
There is not a great deal of literature that addresses the safety benefits of adding passing lanes to 
two-lane roadways.  WisDOT has tried to understand the safety benefits of passing lanes by studying 
WIS 26.  WisDOT collected crash data on WIS 26 from US 151 to US 41 before and after it had 
passing lanes installed. From this data, there did not appear to be any clear trends of a decreased or 
increased crash rate.1  
 
Other studies have shown greater safety benefits associated with passing lanes.  One 1977 California 
Study by Rinde2 shows crash rate reductions of up to 42 percent.  A 1984 study by Harwood and St. 
John3 showed crash reductions in rolling and level terrain of about 9 percent.  A more recent study 
performed by the Missouri Department of Transportation4 suggested a crash rate reductions ranging 
from 12 to 24 percent.   
  

                                                 
1 Because of the limited crash data, wide variation, and small sample size, it is doubtful a statistically significant analysis could 
be performed on this data. 
2 Rinde, E.A., Accident Rates vs. Shoulder Width: Two-Lane Roads with Passing Lanes, Report No. 
CA-DOT-TR-3147-1-77-01, California Department of Transportation, September 1977. 
3 Harwood, D.W., and A.D. St John, Passing Lanes and Other Operational Improvements on Two-Lane Highways, Report No. 
FHWA-RD-85/028, Federal Highway Administration, July 1984. 
4 Harwood, D.W. and Potts, I.B., Benefits and Design/Location Criteria for Passing Lanes, Report No. RDT 04-008, Midwest 
Research Institute, February 2004 
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Because the WIS 23 facility is already experiencing crash rates below the state average, it less likely 
that passing lanes will substantially reduce the crash rate.  The types of crashes that passing lanes are 
likely to alleviate, head-on crashes, comprise 5 percent of the crashes on WIS 23.  Therefore the study 
used a 15 percent reduction in crashes caused by the addition of passing lanes.  The study did perform 
a sensitivity analysis to see how this reduction influences the outcome of the economic analysis.  The 
study findings remain unchanged for passing lane crash reductions up to 20 percent. 
 
B. Four-Lane Expressway–Projected Crash Rate 
 
The WisDOT’s Investment Management inventories crash rates on most of the state highways in the 
state. The Department then uses this data to compile typical crash rates for different types of facilities. 
These typical rates are used by the Department for Benefit/Cost analyses. A series of rates obtained 
from the Department in November of 2005 are shown in Table 2.02-1. 
 
These crash rates show a 43 percent crash rate reduction going from a two-lane roadway with volumes 
above 3500 vpd to a small rural expressway facility. So the rates represent the intuitive effects of the 
safety benefits of a four-lane expressway. This data is not specific to the WIS 23 corridor, which has a 
crash rate that is 25 percent lower than the state average.  
 
Therefore, to predict the crash rate for the WIS 23 four-lane expressway facility, the study took the 
43 percent reduction shown by WisDOT’s comparison of crash rates by facility type and applied them to 
the existing WIS 23 crash rate. This yields an expressway crash rate of about 42.3 crashes per 100 
MVMT for WIS 23.  
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Facility Type 
Fatal  

Crash Rate 
Injury 

Crash Rate
Property Damage 

Crash Rate 
Total  

Crash Rate 
1. Rural and small urban freeways 0.004550 0.146683 0.283862 0.435098 
2. Rural and small urban 
 expressways 0.010380 0.211804 0.301254 0.523442 

3. Rural STN ADT>3500 0.016266 0.369065 0.539215 0.924547 
4. Rural STN ADT >2000 <3500 0.021290 0.377783 0.480095 0.879169 
5. Rural STN ADT >750, <2000 0.019488 0.452312 0.605563 1.077364 
6. Rural STN ADT < 750 0.032416 0.784476 1.119013 1.935905 
7. Large urban freeways 0.003040 0.309022 0.622508 0.934570 
8. Large urban divided highways and 
 one-way roadways 0.008636 1.361204 2.040462 3.410303 

9. Large urban undivided highways 0.012693 1.383383 2.111152 3.507228 
10. Small urban STN 0.845900 0.704790 1.307497 2.020746 

 
Table 2.02-1 WisDOT Crash Rates by Facility Type (in MVMT) 

Cost of Property Damage (2005) 2,000$           
Cost of Injury (2005) 73,007$         
Cost of Fatality (2005) 3,442,000$     
 
Table 2.02-3 Analysis Crash Costs 

 
Existing  

Two-lane  
WIS 23 

Proposed Two-
Lane  

WIS 23 with  
Passing Lanes 

Proposed 
WIS 23 

Expressway 
Fatal 1.64 1.39 1.02 
Injury 36.7 31.2 21.0 
Property Damage 36.3 30.8 20.4 
Total 74.8 63.6 42.3 
 
Table 2.02-2 Analysis Crash Rates 

 
Table 2.02-2 shows the 
existing crash rates for WIS 
23 as a two-lane roadway, a 
two-lane roadway with 
passing lanes, and as a four-
lane expressway. 
 
C. Crash Costs 
 
The study obtained crash 
costs from WisDOT Central 
Office. The costs themselves are from 
FHWA’s Economic Cost of Crashes and 
adjusted to 2005 by using the Implicit Price 
Deflator for Gross Domestic Product. Table 
2.02-3 shows the crash costs used for the 
analysis. A discount factor was applied to these costs for crash costs incurred in the future.  
 
Appendix B shows the worksheets for the crash analysis. 
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2.03 ADDED TIME COSTS 
 
This study calculated the difference in facility speed between the existing two-lane facility, the two-
lane with passing lanes, and four-lane options, and the value of time associated with it.  The 
difference between the Option travel times and the travel times of the existing facility is considered 
a user benefit.  The costs associated with the extra time incurred by vehicles traveling on the 
existing two-lane facility over what they experience with the two-lane facility with passing lanes or 
four-lane expressway facility were calculated. Options 2 and 2A have some two-lane portions and 
the delay associated with the two-lane portions was apportioned to these alternatives. Option 1, 
which is fully a two-lane roadway, has the greatest delay costs associated with it. 
 
The study used 60 mph as the freeflow speed for the operations analysis programs. The freeflow 
speed represents the desired speed of travelers if left unencumbered.  Increasing the freeflow 
speed to 65 mph produced more time savings for the four-lane options, thus increasing the 
difference between the options. 
 
The IHSDM program was used to obtain the operating speed for the two-lane roadway with 
passing lanes. The traffic component of this program uses Two-Pass, a microsimulation program 
that acknowledges the operational benefits that passing lanes provide.  
 
Tables 2.03-1 and 2 show the operational performance of WIS 23 with passing lanes for the years 
2015, 2025 and 2035. The operational characteristics for the controlling direction depict the 
operation for the direction where the traffic flows are the greatest during the peak hour.  The 
combined values represent the operational values for both directions averaged.   
 
For the travel time cost analysis, the operational characteristics for both directions are averaged. 
The LOS values were obtained using the time-spent following and speed from IHSDM with Exhibit 
20-2 (Class 1 Highways) in the Highway Capacity Manual. 
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Increasing 
Station

Decreasing 
Station Combined

Increasing 
Station

Decreasing 
Station Combined

% Following 2015 57.7 74.8 67.9 58.1 65.8 62.7
LOS 2015 C D D C D C

% Following 2025 64.4 79.4 73.3 62.9 71.2 67.8
LOS 2025 D D D C D D

% Following 2035 65 79.5 73.6 65.7 73.5 70.3
LOS 2035 D D D D D D

Year LOS passes from C to D - 
Controlling Direction
Year LOS passes from C to D - 
Combined (Averaged)

CTH UU to CTH G
No Build With Passing Lanes

2005

2007

2013

2021
 

Table 2.03-1 IHSDM Operational Results for Two-Lane WIS 23 With and without Passing 
Lanes – CTH UU to CTH G 

 

Increasing 
Station

Decreasing 
Station Combined

Increasing 
Station

Decreasing 
Station Combined

% Following 2015 66.6 53.4 61.3 53.9 46.1 50.8
LOS 2015 D C C C C C

% Following 2025 70.4 56.4 64.9 58.2 49.8 54.9
LOS 2025 D C C C B C

% Following 2035 73.5 62 68.9 62.4 54.4 59.2
LOS 2035 D C D C C C

Year LOS passes from C to D - 
Controlling Direction
Year LOS passes from C to D - 
Combined (Averaged)

With Passing Lanes

2012 2041

2021 2052

CTH G to Pioneer Road

No Build

Table 2.03-2 IHSDM Operational Results for Two-Lane WIS 23 With and without Passing 
 Lanes –CTH G to Pioneer Road 

The four-lane expressway will operate very well at LOS B throughout the analysis years and does not 
approach its capacity. To obtain average speeds for the four-lane expressway options, the study used 
the Highway Capacity Manual software, Multi-lane highway worksheet. The analysis showed that the 
four-lane expressway would have a density of between 13 and 14.1 passenger cars per mile per lane, 
an average speed of 58.5, and all LOS of B.  This speed of 58.5 was used as the baseline from which 
the two-lane with passing lane speeds are compared. 
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The study assumed that congested conditions only occurred 800 hours per year and that at all other 
times speeds were at freeflow conditions. The study used a K400 value of 9.3 percent, with the K400 
being the mid-point for the highest 800 hours.   
 
The study used vehicle occupancy ratios and time values obtained from WisDOT’s Division of 
Infrastructure Management. The vehicle occupancy ratios were 1.5 for light vehicles (autos) and 1.05 
for heavy vehicles (trucks). The time values were $10.94 an hour for passengers of light vehicles and 
$25 an hour for passengers of heavy vehicles.  
 
Appendix C shows the worksheets used for determining the cost of time. 
 
2.04 CONSTRUCTION AND MAINTENANCE COSTS 
 
The study modified the construction cost estimate spreadsheets provided by WisDOT Northeast 
Region that were used for WIS 23 DEIS. These spreadsheets were modified to account for the 
different construction staging scenarios presented by the three options and the different 
maintenance activities. Separate cost estimates were also performed by hand to verify the general 
accuracy of the spreadsheets. In most cases the estimates differed by less than 5 percent. The 
costs estimates were compared with dollars being programmed for WIS 23 improvements5 as of 
May 1, 2006 and differed by less than five percent.  These costs should not be used for 
programming because unit prices and other miscellaneous items could influence the construction 
cost of these alternatives. Yet, because the same unit prices and methodology are applied 
consistently between the three options, they fairly represent the present worth investment 
differences between them. 
 
For Options 1 and portions of Option 2, the reconstruction of the roadway and resurfacing of the 
roadway was equally allocated between the eastbound and westbound lanes.  For portions of 
Options 2 and 3, the reconstruction and resurfacing of the roadway was allocated based on 
WisDOT construction staging plans as of May 2006.  Because of the need for cross-overs and 
small alignment adjustments, WisDOT construction staging plans contain more roadway 
reconstruction and less roadway resurfacing.  Figure 2.04-1 shows the construction staging 
incorporated with current WisDOT plans.  The reconstructed lane portions are referred to as ADD 
lanes.  The resurfaced lane portions are referred to as EXISTING lanes.  Both sets of lanes follow 
different maintenance schedules. 
 

                                                 
5 Note: Only WIS 23 roadway costs were used in the analysis.  Side road, trail costs, mitigative measures, and interchanges 
were not included in the analysis. 
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2015 20 2025 30 2035 40 2045 50 2055 60 20652015 20 2025 30 2035 40 2045 50 2055 60 2065 2015 20 2025 30 2035 40 2045 50 2055 60 20652015 20 2025 30 2035 40 2045 50 2055 60 2065

2015 20 2025 30 2035 40 2045 50 2055 60 20652015 20 2025 30 2035 40 2045 50 2055 60 2065 2015 20 2025 30 2035 40 2045 50 2055 60 20652015 20 2025 30 2035 40 2045 50 2055 60 2065

CTH UU to CTH G CTH G to Pioneer Road
EB Lanes EB Lanes

WB Lanes WB Lanes

2015
Mill, Overlay, Add 

Passing Lanes 

2027
Mill and 
Overlay

2039
Reconstruct

2064
Grind and 
Overlay

2065
14 Years 
Salvage2025

Construct

2050
Grind and 
Overlay

2065
0 Years 
Salvage

2015
Mill, Overlay, Add 

Passing Lanes 

2027
Mill and 
Overlay

2039
Reconstruct

2064
Grind and 
Overlay

2065
14 Years 
Salvage2025

Construct

2050
Grind and 
Overlay

2065
0 Years 
Salvage

Option 1 Construction and Maintenance Schedule 

 
Figure 2.04-2 Option 1 Construction and Maintenance Schedule 
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Figure 2.04-3 Option 2 Construction and Maintenance Schedule 
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Figure 2.04-1  WisDOT Four-Lane Construction Plans 

 
Right-of-way costs were not included in the analysis since all three options will purchase right-of-
way for a full four-lane facility. 
 
Figures 2.04-2 to 5 illustrate the life cycle maintenance of the roadways for each of the options.  
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Figure 2.04-4    Option 2A Construction and Maintenance Schedule 
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Figure 2.04-5 Option 3 Construction and Maintenance Schedule 
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Figure 2.05-1 Operational Costs 

 Dollars per Mile 
Auto  
Maint/repair .0337 
Tires .0095 
  
Truck  
Maint/repair .1105 
Tires .0368 

 
Table 2.05-1 Fixed Operational 

Costs 

Funds spent on roadway construction do represent an opportunity cost. Funds spent on WIS 23 
are not available for other highway infrastructure investments around the state. Therefore, a 
discount rate of 3.5 percent was used in the present worth analysis for the construction and 
maintenance costs as well as the user benefits of these options. This 3.5 percent represents the 
difference between the investment and the inflation rate. 
 
Appendix D contains the present worth analysis of the options. Appendix E contains the 
construction cost estimates used for the present worth analysis. 
 
2.05 OPERATIONAL 

COSTS 
 
The operational costs 
represent the cost of running 
the vehicle through the 
corridor. Some of these costs 
remain constant no matter 
what the speed, such as 
vehicle maintenance (oil and 
tires). Other costs vary 
according to speed, such as 
fuel consumption.  
 
This study used operational 
costs provided by WisDOT’s 
Division of Transportation Investment Management. 
These costs are represented by the graph in Figure 
2.05-1. 
 
These costs assume a diesel cost of $2.53 per gallon 
and a gasoline cost of $2.60 per gallon. The graph also 
includes the maintenance costs shown in Table 2.05-1.  
 
Appendix F contains the worksheets used for the 
operational cost analysis. 
 
2.06 MAINTENANCE COSTS 
 
The study included maintenance costs associated with 
each alternative based on WisDOT Bureau of Highway Operations Level of Service model.  Table 
2.06-1 shows the maintenance expenses for seven classifications of Wisconsin roadways.  The 
expenses pertinent to this study are Class E, two-lane highways that have average daily traffic 
(ADTs) that are greater than 5000 vpd and Class D, four-lane highways with ADT’s that are less 
than 25,000 vpd. 
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Road 
Class

Lane & 
Centerline Mile 

Costs

Supervision, 
Reimbursable 

Costs, Training
Structures & 

Waysides Salt Sheds Ferry Total Cost
Total Lane 

Miles
Cost Per 
Lane Mile

A 6,805,763.19 966,397.38 634,559.00 10,230.90 $8,416,950.47 1,062.54 $7,921.54
B 9,288,367.55 1,318,919.55 228,510.32 16,785.36 $10,852,582.77 1,743.26 $6,225.45
C 10,424,852.67 1,480,296.93 386,472.21 28,388.54 $12,320,010.35 2,948.32 $4,178.65
D 26,197,345.85 3,719,942.32 1,077,886.12 79,176.76 $31,074,351.05 8,222.98 $3,778.96
E 13,439,432.85 1,908,358.02 642,411.47 47,188.71 553,984.00 $16,591,375.04 4,900.83 $3,385.42
F 38,267,195.99 5,433,823.81 1,853,973.89 136,184.74 $45,691,178.42 14,143.60 $3,230.52

Total $104,422,958.10 $14,827,738.00 $4,823,813.00 $317,955.00 $553,984.00 $124,946,448.10 33,021.53

NOTE: This does not include the adjustments for winter severity. 

LOS 2006 Rate Per Lane Mile

 
Table 2.06-1 Maintenance Costs 
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3.01 PASSING LANE CRITERIA 
 
The study located four new passing lanes to serve rising traffic volumes. These passing lanes were 
incorporated in both Options 1, 2, and 2A. The study developed two passing lane scenarios, each with 
four passing lanes. Then one of the scenarios was selected for the present worth and operational 
analysis. The following paragraphs summarize some of the criteria used for locating the passing lanes. 
 
A. Passing Lane Criteria and Characteristics
  

1. The roadway must be a two-way, two-lane rural highway. 
 
2. The passing lane must be placed where passing opportunities are limited because 

of traffic volumes, roadway alignment, or high proportion of slower vehicles. 
 
3. The corridor that is being considered for passing lanes should be approximately 15 

to 50 miles in length. 
 

After considering passing lane criteria, there are also passing lane characteristics that should be 
followed. These characteristics include the following: 

 
1. The passing lane should be constructed in roadway segments that have a minimal 

number of entrances. 
 
2. The passing lane should not cross a side road with over 500 ADT. 
 
3. The passing lane should not have driveways or field entrances in the merge taper on 

either side of the highway. 
 
4. The passing lane should not have driveways, field entrances, or intersections closer 

than 500 feet from the end of the downstream taper. 
 
5. If there are areas that require a four-lane undivided passing lane section, crossing 

intersections are not permitted and tee intersections are not desirable. 
 
6. The passing lane should be avoided on horizontal curves greater than 3°. 
 
7. Distance between passing lanes in the same direction should be 3 to 8 miles. 
 
8. Signals downstream from passing lanes should be at least 1 mile from the closest 

merging taper end. 
 
9. The passing lane approach taper and merge taper should be 700 feet. 
 
10. Passing lane lengths should be consistent with the values in Figure 3.01-1. 
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Two-Way Design Year Total DHV Length of Passing Lane (miles) 
<600 0.5 – 1 

600 – 1,000 0.75 – 1.50 
1,000 – 1,400 1 – 2 

>1,400 consider expanding the facility to 4 lanes 
 
Figure 3.01-1 Design Hourly Volumes Used to Determine Passing Lane Length 

 
3.02  PASSING LANE ALTERNATIVES 
 
Two passing lane alternatives were developed. The main difference between them is when the passing 
lane is experienced. In Alternative 1, travelers see a passing lane in the opposing direction before they 
experience one in their direction. With this arrangement, Alternative 1 is able to have longer passing 
lane lengths. With Alternative 2, a traveler experiences a passing lane before they see one in the 
opposing direction. Generally, this is the preferred arrangement and for this reason, Alternative 2 is 
presented in this analysis. Both Alternatives were analyzed for operations. Generally Alternative 1 
provides slightly better operations on the western portion of the corridor, and slightly worse operations 
on the eastern portion of the corridor. Figure 3.02-1 schematically shows the passing lane locations. 
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Figure 3.02-1 Passing Lane Alternatives 

 
A. Alternative 1 
 
Alternative 1 consists of four passing lanes, two for eastbound travel and two for westbound travel 
located between County UU and County A. The distance between westbound passing lanes is 4.2 
miles and between eastbound passing lanes is 4.0 miles. Each passing lane is 12 feet wide with 4 feet 
of paved and 4 feet of gravel shoulder, similar to existing. This design does not follow the design 
guideline that suggests that drivers advancing on a highway should experience a passing lane in their 
travel direction prior to seeing one in the opposing direction. 
 
Moving from west to east, passing lane 1A is in the westbound direction and runs from Sta. 332+00 to 
Sta. 393+25 (between Seven Hills Rd and Tower Rd) . The length of the passing lane is 6,125 feet not 
including 700-foot tapers at each end. Passing lane 1A was not located west of Taft Road because it 
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has an ADT of nearly 500, which should not cross a passing lane. There were also driveways located 
east of Taft Road. As required by the Facilities Development Manual (FDM), the end taper must not be 
within 500 feet of a driveway or field entrances. This requirement made it impossible for the taper to be 
located any farther west than Sta. 332+00 (Tower Rd). The passing lane could not extend east of 
Seven Hills Road because it has an ADT of nearly 500 and a high concentration of driveways and field 
entrances. A field entrance on the south side of the road could be relocated because it is located along 
the approach taper. There is a culvert structure located at Sta. 344+50 (between Tower Rd. and 
Popular Rd.) that will need to be extended 12 feet to accommodate a passing lane.  
 
Passing lane 1B is in the eastbound direction and runs from Sta. 507+00 to Sta. 591+00 (Loehr 
Road/County W and Banner Road). The length of the passing lane is 8,400 feet not including 700-foot 
tapers at each end. Passing lane 1B was not located farther west because Loehr Road/County W 
greatly exceeds an ADT of 500. There are driveways located at Sta. 505+00 in the approach taper that 
need to be relocated to be in accordance with the FDM. Culvert structures at Sta. 573+00 and 588+00 
(between Banner Rd and Wirtz Ln) will need to be widened by 12 feet to accommodate a passing lane. 
There is an exception to the design guidelines resulting from a field entrance existing within 500 feet of 
the end of the proposed merge taper on the south side of the road at Sta. 599+00. It may be possible to 
relocate this field entrance farther east. The passing lane was not located farther east because the 
length was sufficient and because there was a large concentration of driveways.  
 
Passing lane 1C is in the westbound direction and runs from Sta. 651+60 to Sta. 705+00 (between 
County G and Triple T Road). The length of the passing lane is 5,340 feet not including the 700-foot 
tapers at each end. The passing lane was not located farther east because County G has a current 
ADT over 500. The passing lane was not extended farther west because the passing length was 
sufficient and because there was a large concentration of driveways to the east. There is an exception 
to the design guidelines resulting from two field entrances existing within 500 feet of the end of the 
proposed merge taper. One is on the south side of the road at Sta. 643+00, and one is on the north 
side of the road at Sta. 644+00. It may be possible to relocate these field entrances farther west. 
 
Passing lane 1D is in the eastbound direction and runs from Sta. 813+00 to Sta. 895+00, between 
County T and County U. The length of the passing lane is 8,200 feet not including the 700-foot tapers at 
each end. The passing lane was not extended farther east because County T has an ADT over 500. 
The passing lane was not extended farther west because of County U and inadequate length. 
 
B. Alternative 2 
 
Alternative 2 consists of four passing lanes, two for eastbound travel and two for westbound travel. The 
distance between the westbound lanes is 4.3 miles and the eastbound lanes is 6.6 miles. Each passing 
lane is 12 feet wide with 2.5 feet of paved and 8 feet of gravel shoulder, similar to existing. Alternative 2 
provides advancing drivers a passing lane in their travel direction prior to seeing one in the opposing 
direction. It provides shorter passing lanes than Alternative 1. 
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Moving from west to east, passing lane 2A is in the eastbound direction and runs from Sta. 332+00 to 
Sta. 375+00 (between Tower Rd. and Seven Hills Rd). The length of the passing lane is 4,300 feet not 
including the 700-foot tapers at each end. There is an exception to the design guidelines resulting from 
a field entrance/driveway existing within 500 feet of the end of the proposed merge taper on the north 
side of the road at Sta. 386+00. It may be possible to relocate this access point. 
 
Passing lane 2B is in the westbound direction and runs from Sta. 557+50 to Sta. 611+00 (between 
Triple T and Log Tavern Rd.). The length of the passing lane is 5,350 feet not including the 700-foot 
tapers at each end. This passing lane crosses two large culverts. 
 
Passing lane 2C is in the eastbound direction and runs from Sta. 737+90 to Sta. 786+80 (between 
County G and County U). The length of the passing lane is 4,890 feet not including the 700-foot tapers 
at each end. There is an exception to the design guidelines resulting from two field entrances existing 
within 500 foot of the end of the proposed merge taper. They are located on the north and south sides 
of the road at Sta. 796+00. It may be possible to relocate these field entrances farther east. 
 
Passing lane 2D is in the westbound direction and runs from Sta. 855+65 to Sta. 900+65 between 
County T and Spring Valley Rd. The length of the passing lane is 4,500 feet not including the 700-foot 
tapers at each end.  
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I. INTRODUCTION AND PROJECT DESCRIPTION 

 

On October 17, 2006, the Wisconsin Department of Agriculture, Trade and Consumer Protection 

(DATCP) published an Agricultural Impact Statement (AIS) for the proposed reconstruction of State 

Trunk Highway (STH) 23 from Fond du Lac to Plymouth.  The Wisconsin Department of 

Transportation (WisDOT) has revised this project to provide interchanges and grade separation at 

some intersections and to identify areas for official mapping where the highway could be expanded 

in the future.   

 

The original AIS described the proposed project as follows.   

 

STH 23 will be officially designated as a Freeway/Expressway.
1
  Interchanges will be constructed 

at County Trunk Highway (CTH) “UU” and CTH “K.”  Future interchanges will be constructed 

at CTH “W,” CTH “G,” and CTH “A” when traffic volumes dictate their need and when funding 

becomes available.  CTH “K” will be constructed as a jug-handle interchange.   

 

In the rural portion of the project, WisDOT is proposing to construct a divided highway with two 

12-foot driving lanes in each direction and a 60-foot wide grass median.  Between CTH “UU” 

and CTH “W” the new lanes will be added north of the existing highway.  From CTH “W” to 

CTH “G” the new lanes will be added south of the existing lanes and from CTH “G” to CTH 

“P” they will be added north of the existing lanes.  Inside shoulders (adjacent to the median) will 

be 6 feet wide with 3 feet of pavement and outside shoulders will be 10 feet wide with 8 feet of 

pavement.  Most of the right-of-way will be between 100 and 120 feet wide, but it will be wider at 

interchanges.  WisDOT anticipates that the proposed corridor preservation will alleviate 

development pressure along STH 23 and intersecting roads.  

 

WisDOT also proposes to control the access along this portion of the highway by restricting 

direct access from adjacent land to the highway and constructing interchanges, cul-de-sacs, and 

frontage roads.  In addition to the future interchanges at CTH “W,” CTH “G,” and CTH “A,” 

overpasses for some local roads will be constructed when traffic levels warrant them and when 

funding becomes available.   

 

                                                 

     1 An expressway is a divided arterial highway for through traffic with full or partial control of access, generally 

with grade separation at intersections.  A freeway is an expressway with full access control.   
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The Old Plank Trail will be constructed south of STH 23 from Greenbush to CTH “UU” and 

north of STH 23 from CTH “UU” to USH 41. STH 23 will be constructed as an overpass over the 

Ice Age Trail.   

 

Project Changes 

 

The above project description remains fundamentally accurate. However, WisDOT has made 

changes to the design of the project at several intersecting roads that were not discussed in the 

original AIS. It also proposes to use official mapping to preserve the corridor for future 

expansion to freeway standards. 

 

WisDOT changed the design at the following locations: 

 

� Lynn Road would be extended near the intersection with USH 151 on the west end of the 

project 

� Alternative access to Ledgewood Drive would be provided 

� Local road improvements at Triple T and Pit Road would be implemented 

� Extensions of Coary Lane, Twinkle Lane and Sandstone Lane would be made. 

 

WisDOT would also officially map this segment of STH 23 in order to preserve the corridor for 

future expansion.  This would affect an estimated 176 acres of farmland.  The main reasons for 

official mapping are to provide adequate space to evaluate various interchange alternatives at the 

STH 23 USH 151 intersection and to preserve the right-of-way needed to provide alternate access 

where direct access is removed.  Where at-grade intersections and driveways are removed, they 

will be replaced with access roads, frontage roads, and other accommodations.   

 

Wisconsin State Statute 84.295 gives WisDOT the authority to map right-of- way for freeways 

and expressways. Its purpose is to preserve areas along Wisconsin’s most important routes for 

the state’s long-term transportation needs.  It also informs local governments, landowners, and 

public of future transportation needs, allowing them to integrate long-term, land-use planning 

and transportation projects.  The official map is also recorded with the county register of deeds.  

Refer to Appendix I for the text of §84.295(10) Wisconsin Statutes regarding official mapping.   

 

The statute does not involve the purchase of property.  WisDOT will notify by letter the affected 

landowners with property on the mapped right-of-way. Landowners are required to notify 

WisDOT within 60 days in advance of any changes to the property or construction of 

improvements on the mapped right-of-way. WisDOT could then choose to purchase the property 

at fair market value or take no action, thereby allowing the landowner to make changes to the 

property or construct improvements in the mapped areas.  If a landowner alters the property or 

constructs improvements in the mapped right-of-way without notifying WisDOT, he/she will not 
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receive compensation for the improvements when WisDOT ultimately purchase the property.  

The official mapping of farmland restricts the landowners’ opportunities to develop the mapped 

property. 

 

WisDOT has indicated that construction of the preferred alternative is expected to begin in 2015.  

Transportation improvements associated with corridor preservation will be constructed when safety 

and operational needs require their implementation.  WisDOT anticipates that these improvements 

will be made in about 2035, but the transportation needs will dictate when these changes are made.   

 

WisDOT has indicated that traffic is steadily increasing along STH 23.  The 2005 traffic counts 

within the project limits range from 7,000 vehicles per day (vpd) to 11,400 vpd.  WisDOT 

recommends that when the average daily traffic exceeds 8,700 vpd, rural connector routes should be 

four lanes.   

 

WisDOT is proposing to eventually reduce direct access from adjacent land to STH 23.  Vehicles 

entering and exiting STH 23 at the numerous access points interrupt the flow of traffic.  Drivers must 

adjust their travel speed to accommodate these vehicles, and each access point creates potential for 

conflict and subsequent crashes.  WisDOT has indicated that the high number of access points is 

directly related to highway safety and mobility.  STH 23 has greater numbers of driveway and side-

road accesses than what is typical for a Connector Route.  Local traffic and farm machinery enter and 

exit the highway from approximately 235 county and local roads, private driveways, and field 

entrances.   

 

WisDOT has indicated that although the crash rates on the existing STH 23 are comparable or lower 

than the average for a state trunk highway, WisDOT projects that the crash rates on STH 23 will 

increase as traffic volumes and side-road access increase.
2
  

 

                                                 

     
2
 Wisconsin State Highway 23, Supplemental Draft Environmental Impact Statement, Wisconsin Department of 

Transportation, December 2009, p. 1-12.   
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Appendix N Mobile Source Air Toxics – Incomplete or Unavailable Information 
 
In addition to the criteria air pollutants for which there are National Ambient Air Quality Standards 
(NAAQS), EPA also regulates air toxics.  Most air toxics originate from human-made sources, including 
on-road mobile sources, non-road mobile sources (e.g., airplanes), area sources (e.g., dry cleaners) and 
stationary sources (e.g., factories or refineries).  

Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined by the Clean Air Act.  The 
MSATs are compounds emitted from highway vehicles and non-road equipment.  Some toxic compounds 
are present in fuel and are emitted to the air when the fuel evaporates or passes through the engine 
unburned.  Other toxics are emitted from the incomplete combustion of fuels or as secondary combustion 
products.  Metal air toxics also result from engine wear or from impurities in oil or gasoline.   
 
The EPA is the lead Federal Agency for administering the Clean Air Act and has certain responsibilities 
regarding the health effects of MSATs.  The EPA issued a Final Rule on Controlling Emissions of 
Hazardous Air Pollutants from Mobile Sources. 66 FR 17229 (March 29, 2001).  This rule was issued 
under the authority in Section 202 of the Clean Air Act.  In its rule, EPA examined the impacts of existing 
and newly promulgated mobile source control programs, including its reformulated gasoline (RFG) 
program, its national low emission vehicle (NLEV) standards, its Tier 2 motor vehicle emissions standards 
and gasoline sulfur control requirements, and its proposed heavy duty engine and vehicle standards and 
on-highway diesel fuel sulfur control requirements.  Between 2000 and 2020, FHWA projects that even 
with a 64 percent increase in VMT, these programs will reduce on-highway emissions of benzene, 
formaldehyde, 1,3-butadiene, and acetaldehyde by 57 percent to 65 percent, and will reduce on-highway 
diesel PM emissions by 87 percent, as shown in the following graph: 

U.S. Annual Vehicle Miles Traveled (VMT) vs.
Mobile Source Air Toxics Emissions, 2000-2020

0

3

6

2000 2005 2010 2015 2020
-

100,000

200,000

VMT 
(trillions/year)

 Emissions 
(tons/year)

Benzene (-57%)

 DPM+DEOG (-87%)

Formaldehyde (-65%)

Acetaldehyde (-62%)

1,3-Butadiene (-60%)

Acrolein (-63%)

VMT (+64%)

Notes: For on-road mobile sources.  Emissions factors were generated using MOBILE6.2.  MTBE proportion of market for oxygenates is 
held constant, at 50%.  Gasoline RVP and oxygenate content are held constant.  VMT: Highway Statistics 2000 , Table VM-2 for 2000,  
analysis assumes annual growth rate of 2.5%.  "DPM + DEOG" is based on MOBILE6.2-generated factors for elemental carbon, organic 
carbon and SO4 from diesel-powered vehicles, with the particle size cutoff set at 10.0 microns.

 
As a result, EPA concluded that no further motor vehicle emissions standards or fuel standards were 
necessary to further control MSATs.  The agency is preparing another rule under authority of CAA 
Section 202(l) that will address these issues and could make adjustments to the full 21 and the primary 
six MSATs.     

Unavailable Information for Project Specific MSAT Impact Analysis 

This EIS includes a basic analysis of the likely MSAT emission impacts of this project.  However, 
available technical tools do not enable us to predict the project-specific health impacts of the emission 
changes associated with the alternatives in this EIS.  Due to these limitations, the following discussion is 
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Appendix N Mobile Source Air Toxics – Incomplete or Unavailable Information 
 
included in accordance with CEQ regulations (40 CFR 1502.22(b)) regarding incomplete or unavailable 
information:  
 
Information that is Unavailable or Incomplete.  Evaluating the environmental and health impacts from 
MSATs on a proposed highway project would involve several key elements, including emissions 
modeling, dispersion modeling in order to estimate ambient concentrations resulting from the estimated 
emissions, exposure modeling in order to estimate human exposure to the estimated concentrations, and 
then final determination of health impacts based on the estimated exposure.  Each of these steps is 
encumbered by technical shortcomings or uncertain science that prevents a more complete determination 
of the MSAT health impacts of this project.   
 

1. Emissions:  The EPA tools to estimate MSAT emissions from motor vehicles are not sensitive to 
key variables determining emissions of MSATs in the context of highway projects.  While MOBILE 
6.2 is used to predict emissions at a regional level, it has limited applicability at the project level.  
MOBILE 6.2 is a trip-based model--emission factors are projected based on a typical trip of 7.5 
miles, and on average speeds for this typical trip.  This means that MOBILE 6.2 does not have 
the ability to predict emission factors for a specific vehicle operating condition at a specific 
location at a specific time.  Because of this limitation, MOBILE 6.2 can only approximate the 
operating speeds and levels of congestion likely to be present on the largest-scale projects, and 
cannot adequately capture emissions effects of smaller projects.  For particulate matter, the 
model results are not sensitive to average trip speed, although the other MSAT emission rates do 
change with changes in trip speed.  Also, the emissions rates used in MOBILE 6.2 for both 
particulate matter and MSATs are based on a limited number of tests of mostly older-technology 
vehicles.  Lastly, in its discussions of PM under the conformity rule, EPA has identified problems 
with MOBILE6.2 as an obstacle to quantitative analysis.  
 
These deficiencies compromise the capability of MOBILE 6.2 to estimate MSAT emissions.  
MOBILE6.2 is an adequate tool for projecting emissions trends, and performing relative analyses 
between alternatives for very large projects, but it is not sensitive enough to capture the effects of 
travel changes tied to smaller projects or to predict emissions near specific roadside locations. 

 
2. Dispersion.  The tools to predict how MSATs disperse are also limited.  The 

EPA’s current regulatory models, CALINE3 and CAL3QHC, were developed and validated more 
than a decade ago for the purpose of predicting episodic concentrations of carbon monoxide to 
determine compliance with the NAAQS.  The performance of dispersion models is more accurate 
for predicting maximum concentrations that can occur at some time at some location within a 
geographic area.  This limitation makes it difficult to predict accurate exposure patterns at specific 
times at specific highway project locations across an urban area to assess potential health risk.  
The NCHRP is conducting research on best practices in applying models and other technical 
methods in the analysis of MSATs.  This work also will focus on identifying appropriate methods 
of documenting and communicating MSAT impacts in the NEPA process and to the general 
public.  Along with these general limitations of dispersion models, FHWA is also faced with a lack 
of monitoring data in most areas for use in establishing project-specific MSAT background 
concentrations. 

 
 3. Exposure Levels and Health Effects.  Finally, even if emission levels and concentrations of 

MSATs could be accurately predicted, shortcomings in current techniques for exposure 
assessment and risk analysis preclude us from reaching meaningful conclusions about project-
specific health impacts.  Exposure assessments are difficult because it is difficult to accurately 
calculate annual concentrations of MSATs near roadways, and to determine the portion of a year 
that people are actually exposed to those concentrations at a specific location.  These difficulties 
are magnified for 70-year cancer assessments, particularly because unsupportable assumptions 
would have to be made regarding changes in travel patterns and vehicle technology (which 
affects emissions rates) over a 70-year period.  There are also considerable uncertainties 
associated with the existing estimates of toxicity of the various MSATs, because of factors such 
as low-dose extrapolation and translation of occupational exposure data to the general 
population.  Because of these shortcomings, any calculated difference in health impacts between 
alternatives is likely to be much smaller than the uncertainties associated with calculating the 
impacts.  Consequently, the results of such assessments would not be useful to decision makers, 
who would need to weigh this information against other project impacts that are better suited for 
quantitative analysis. 
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Summary of Existing Credible Scientific Evidence Relevant to Evaluating the Impacts of MSATs.  
Research into the health impacts of MSATs is ongoing.  For different emission types, there are a variety 
of studies that show that some either are statistically associated with adverse health outcomes through 
epidemiological studies (frequently based on emissions levels found in occupational settings) or that 
animals demonstrate adverse health outcomes when exposed to large doses. 

Exposure to toxics has been a focus of a number of EPA efforts.  Most notably, the agency conducted the 
National Air Toxics Assessment (NATA) in 1996 to evaluate modeled estimates of human exposure 
applicable to the county level.  While not intended for use as a measure of or benchmark for local 
exposure, the modeled estimates in the NATA database best illustrate the levels of various toxics when 
aggregated to a national or State level. 

The EPA is in the process of assessing the risks of various kinds of exposures to these pollutants.  The 
EPA Integrated Risk Information System (IRIS) is a database of human health effects that may result from 
exposure to various substances found in the environment.  The IRIS database is located at 
http://www.epa.gov/iris.  The following toxicity information for the six prioritized MSATs was taken from 
the IRIS database Weight of Evidence Characterization summaries.  This information is taken verbatim 
from EPA's IRIS database and represents the Agency's most current evaluations of the potential hazards 
and toxicology of these chemicals or mixtures. 

• Benzene is characterized as a known human carcinogen. 

• The potential carcinogenicity of acrolein cannot be determined because the existing data are 
inadequate for an assessment of human carcinogenic potential for either the oral or inhalation 
route of exposure.  

• Formaldehyde is a probable human carcinogen, based on limited evidence in humans, and 
sufficient evidence in animals. 

• 1,3-butadiene is characterized as carcinogenic to humans by inhalation.  

• Acetaldehyde is a probable human carcinogen based on increased incidence of nasal tumors in 
male and female rats and laryngeal tumors in male and female hamsters after inhalation 
exposure. 

• Diesel exhaust (DE) is likely to be carcinogenic to humans by inhalation from environmental 
exposures.  Diesel exhaust as reviewed in this document is the combination of diesel particulate 
matter and diesel exhaust organic gases. 

• Diesel exhaust also represents chronic respiratory effects, possibly the primary noncancer 
hazard from MSATs.  Prolonged exposures may impair pulmonary function and could produce 
symptoms, such as cough, phlegm, and chronic bronchitis.  Exposure relationships have not 
been developed from these studies. 

 
There have been other studies that address MSAT health impacts in proximity to roadways.  The Health 
Effects Institute, a non-profit organization funded by EPA, FHWA, and industry, has undertaken a major 
series of studies to research near-roadway MSAT hot spots, the health implications of the entire mix of 
mobile source pollutants, and other topics.  The final summary of the series is not expected for several 
years. 

Some recent studies have reported that proximity to roadways is related to adverse health outcomes -- 
particularly respiratory problems1.  Much of this research is not specific to MSATs, instead surveying the 
full spectrum of both criteria and other pollutants.  The FHWA cannot evaluate the validity of these 
studies, but more importantly, they do not provide information that would be useful to alleviate the 
uncertainties listed above and enable us to perform a more comprehensive evaluation of the health 
impacts specific to this project. 
 

                                                 
1 South Coast Air Quality Management District, Multiple Air Toxic Exposure Study-II (2000); Highway Health 
Hazards, The Sierra Club (2004) summarizing 24 Studies on the relationship between health and air quality); NEPA's 
Uncertainty in the Federal Legal Scheme Controlling Air Pollution from Motor Vehicles, Environmental Law Institute, 
35 ELR 10273 (2005) with health studies cited therein. 
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Relevance of Unavailable or Incomplete Information to Evaluating Reasonably Foreseeable 
Significant Adverse Impacts on the Environment, and Evaluation of impacts based upon 
theoretical approaches or research methods generally accepted in the scientific community.   
 
Because of the uncertainties outlined above, a quantitative assessment of the effects of air toxic 
emissions impacts on human health cannot be made at the project level.  While available tools do allow 
us to reasonably predict relative emissions changes between alternatives for larger projects, the amount 
of MSAT emissions from each of the project alternatives and MSAT concentrations or exposures created 
by each of the project alternatives cannot be predicted with enough accuracy to be useful in estimating 
health impacts.  (As noted above, the current emissions model is not capable of serving as a meaningful 
emissions analysis tool for smaller projects.)  Therefore, the relevance of the unavailable or incomplete 
information is that it is not possible to make a determination of whether any of the alternatives would have 
"significant adverse impacts on the human environment.” 
 
In this document, FHWA has provided a quantitative analysis of MSAT emissions relative to the various 
alternatives, (or a qualitative assessment, as applicable) and has acknowledged that (some, all, or 
identify by alternative) the project alternatives may result in increased exposure to MSAT emissions in 
certain locations, although the concentrations and duration of exposures are uncertain, and because of 
this uncertainty, the health effects from these emissions cannot be estimated. 
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Division of Transportation  
System Development 
Northeast Regional Office 
944 Vanderperren Way 
PO Box 28080 
Green Bay, WI  54324-0080 

 Jim Doyle, Governor 
Frank J. Busalacchi, Secretary 

Internet web site:  www.dot.wisconsin.gov 
 

Telephone:  (920)492-5643 
Teletypewriter (TTY): (920)492-5673 

Facsimile (FAX):  (920)492-5640 
E-mail:  greenbay.dtd@dot.state.wi.us 

 
DATE 
 
ATTN 
COMPANY NAME 
STREET ADDRESS 
PO BOX 
CITY, STATE  9-DIGIT ZIP CODE 
 
 
 
 
144-13/15/-00  
STH 23   
Fond du Lac to Plymouth  
Fond du Lac and Sheboygan Counties  
 
 
A highway improvement is currently being developed for the above project. In the process, we 
have evaluated noise levels for developed lands and minimized their impact on these lands as 
much as practical.  
 
We believe it’s vitally important to do all we can to ensure that the future noise levels we foresee 
are compatible with future development on presently undeveloped lands. The Wisconsin 
Department of Transportation’s Noise Information program is designed to assist in reaching this 
goal.  
 
Attached is a discussion of the Noise Information Program and specific noise information for the 
above project that may be useful to you.  If you have any questions, please contact me at 920-
492-5740 
 
 
Sincerely,  
 
 
 
Carrie Webb 
Environmental Coordinator 

__ 
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Division of Transportation  
System Development 
Northeast Regional Office 
944 Vanderperren Way 
PO Box 28080 
Green Bay, WI  54324-0080 

 Jim Doyle, Governor 
Frank J. Busalacchi, Secretary 

Internet web site:  www.dot.wisconsin.gov 
 

Telephone:  (920)492-5643 
Teletypewriter (TTY): (920)492-5673 

Facsimile (FAX):  (920)492-5640 
E-mail:  greenbay.dtd@dot.state.wi.us 

 
 
To:   Town Boards, Municipal Planning Commissions and Zoning  

Boards of Review, County Planning and Zoning Agencies  
and Other Local Agencies Exercising Development Control  
or Zoning Responsibility Over Lands Adjacent to Proposed Highway Improvements  
 

Subject: Wisconsin Department of Transportation  
   Noise Information Program  
 
 

In recent years, a great deal of effort has been put forth to control highway generated noise and 
its effects on the human environment. Various agencies of the federal government have been 
striving to reach this goal by reducing the noise emitted by motor vehicles and by improving 
highway designs.  
 
The Wisconsin Department of Transportation endorses the use of all practical design and traffic 
control measures in the development of highway projects to minimize noise impacts.  We are 
applying on our own projects, and monitoring on federally funded projects of local agencies, all 
feasible and prudent measures aimed at enhancing compatibility of highway location and design 
with existing and planned land use.  
 
To be truly effective these efforts must be supplemented by those of local governmental  
agencies. Local governments have traditionally been responsible for exercising land  
development controls and zoning within their jurisdictions. Through its authority in these  
areas local governments can do much to ensure that future land uses and developments are 
compatible with the noise environment of major arterials highways as well as local streets and 
roads.  
 
It is the policy of the Wisconsin Department of Transportation that a maximum effort should be 
made to obtain this compatibility. Accordingly, this department has produced approximate 
generalized future noise levels for both developed and undeveloped lands or properties in the 
immediate vicinity of projects improving the State Trunk Highway System. This information is 
turned over to local governmental agencies with jurisdiction over land use on abutting properties. 
In processing their federal-aid projects, the Wisconsin Department of Transportation will expect 
transportation officials at local units of government to also develop generalized future noise 
levels and to provide it to their sister agencies having development control and zoning 
responsibilities.  
 
Noise information for a particular highway improvement project is attached to this letter.  
Your agency constitutes a logical recipient and user of this information in fulfilling the  
purpose stated above.  
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How can you use this noise information to ensure that the desired compatibility between future 
development and anticipated highway noise levels is achieved? There are several types of 
administrative controls available, including the use of exclusive zoning, public ownership, 
financial incentives, advisory services, and various forms of legal controls such as building 
codes, subdivision regulations, health codes, etc. These and others are described in a publication 
produced by the Federal Highway Administration entitled “The Audible Landscape: A Manual 
for Highway Noise and Land Use.” The sole purpose of this manual is to assist local 
governmental officials, developers, and designers in dealing with noise-sensitive land uses near 
highways.  
 
The Wisconsin Division of Highways, in December 1975, distributed copies of this booklet to 
nearly every municipality within the state. If you do not have, it can be ordered from the 
Superintendent of Documents, U.S. Government Printing Office, Washington, D.C., 20402. The 
price is $1.55. The stock number is 5000-00079. The publication date is November 1974.  
 
You may be asking yourself, “Why should my agency bother with all of this?” The answer is 
simple. “It is needed.” Noise becomes more and more of a problem every year. Our population 
continues to increase, causing more highways, more vehicles, and more residences near 
highways. Good, strong administrative action is needed. It can only be applied at the local level 
because that’s where the responsibility lies. The efforts you expend can be used to prevent noise 
problems along local streets and roads as well as those on the State Trunk Highway System.  
 
As a final inducement, the Federal Highway Administration has provided that, in certain  
Instances, they will apply matching funds to projects aimed at reducing noise levels along 
existing roadways. However, these noise abatement projects will not be approved for any 
activities or land uses unless local authorities have taken measures to exercise land use control 
over the remaining undeveloped lands adjacent to highways within their jurisdiction so as to 
prevent further development of incompatible activities.  
 
In summary, we urge you to use the attached and referenced noise information to the greatest 
extent possible in the interest of ensuring a less noisy environment for all.  
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NOISE DATA 
 

FOR 
PROJECT ID 1440-13/15-00 

PLYMOUTH – FOND DU LAC 
STH 23 

SHEBOYGAN & FOND DU LAC COUNTIES 
 
 

Noise Definition 
 
Noise is defined as unwanted sound.  The sounds generated by vehicular traffic constitute noise 
to people and can interrupt normal activities when they reach a certain level.  Areas that are 
sensitive to noise include residences, recreation areas, schools, churches, and cemeteries.  
Commercial and industrial land uses are generally less sensitive to noise. 
 
Sound levels are measured in decibels (dB).  Measured sound levels are often adjusted or 
weighted to correspond to the frequency response of human hearing and the human perception of 
loudness.  The weighted sound level is expressed in units called “A-weighted decibels” (dBA) 
and is measured with a calibrated sound level meter.  An illustration of typical sound levels in 
dBA can be found in Table 1, Weighted Sound Levels & Human Responses. 
 
Noise Level Criteria 
 
The criteria defining traffic noise impacts has been established by WisDOT through Wisconsin 
Administrative Code – Chapter Trans 405, Siting Noise Barriers (Trans 405).  Traffic noise 
impacts occur when the predicted average sound levels approach or exceed the noise level 
criteria (NLC) established for a type of land use, or, when predicted sound levels substantially 
exceed existing levels.  “Approach” is defined as 1 dBA less than the NLC, and  “substantial 
increase” is 15 dBA or more than existing levels.  The NLC established as part of Trans 405 are 
shown in Table 2, FHWA Noise Level Criteria. 
 
Existing and Future Noise Levels along STH 23 
 
Noise sensitive sites along the existing and proposed STH 23 route have been identified using 
the STAMINA noise modeling software.  Noise readings were also taken using a Larson/Davis 
Model 812 Sound Level Meter, at representative locations to determine the existing noise levels.  
Presently, there are residences and businesses along the existing route that are experiencing noise 
levels above the NLC.  Anticipated future noise levels have also been calculated for those 
receptors along the recommended alternative for the STH 23 proposal.  To see a detailed 
breakdown of the noise impacts for the recommended alternative as determined in 2003, see 
Table 3, Noise Impacts for Recommended Alternative, and the detailed sheets from the 
Environmental Impact Statement. 
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Table 1 
 

Weighted Sound Levels and Human Responses 

Sound Sources dBA Human Response 

----- 140 (Threshold of Pain) 

Military Jet Takeoff 
with after-burner at 50' 

130 ----- 

Rock and Roll Band 120 (Uncomfortably Loud) 

Jet Fly-over at 1000' 110 ----- 

Power Lawn Mower at 
Operator 

100 (Very Loud) 
 

Diesel Truck (55 mph) 
at 50' 

90 ----- 

High Urban Ambient Sound 
Automobile at 50 ' 

80 (Moderately Loud) 

TV Audio, Vacuum Cleaner 70 ----- 

Normal Conversation 60 ----- 

----- 50 (Quiet) 

Lower Limit Urban Ambient 
Sound 

40 ----- 

----- 30 (Very Quiet) 

Unoccupied Broadcast  
Studio 

20 ----- 

----- 10 (Just Audible) 

----- 0 (Threshold of hearing) 
Sources: Noise Assessment Guidelines Technical Background, 
                  HUD Report No. TE/NA 172 
                 Handbook of Noise Control, C.M. Harris, 1979 
                 FHWA Highway Traffic Noise Prediction Model,  
                 FHWA-RD-77-108, 1978 
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Table 2 
 

FHWA Noise Level Criteria 
(23 CFR 772) 

Activity 
Category 

Noise Level Criteria 
(dBA) Leq(h) 

Description of Activity Category 

A 57 (Exterior) Lands on which serenity and quiet of 
extraordinary significance and serve an 
important public need and where the 
preservation of those qualities is essential 
if the area is to continue to serve its 
intended purpose. 

B 67 (Exterior) Picnic areas, recreation areas, playgrounds, 
active sports areas, and parks not included 
in category A plus residences, motels, 
hotels, public meeting rooms, schools, 
churches, libraries, and hospitals. 

C 72 (Exterior) Developed lands, properties, or activities 
not included in Categories A and B above. 

D --- Undeveloped lands. 

C 52 (Interior) Residences, motels, public meeting rooms, 
churches, libraries, hospitals, and 
auditoriums. 
 

Leq(h)= the hourly value of Leq 
Source: 23 CFR 772, Federal Register, Vol.47 No. 131 
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Highway Section Existing Design year
2000 2030

CTH K - Ledgeview 13600 21800
Ledgeview - CTH UU 10200 16500

CTH UU - CTH W 7950 11050 Average
CTH W - CTH G 6800 11000 Average
CTH G - CTH T 6400 10400
CTH T - CTH P 8800 14600

Truck Type % ADT

2D 3.4
3 AX 2
2-S1 & 2-S2 2.3
3-S2+ 5.5
DBL BTM 0.7

Total 13.90%

K(30) 11.3%
K(100) 10.3%
P(PHV) 14.4%
T(DHV) 9.3%
T(PHV) 7.3%

D 55-45

(For all highway sections)

STH 23 Fond du Lac - Plymouth

Projected Traffic Volumes (ADT)

Truck Classification
(For all highway sections)

Hourly Volume
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APPENDIX P 
4(f) AND 6 (f) EVALUATIONS 

 

2010 WIS 23 FEIS VOL 2 Appendices



 

2010 WIS 23 FEIS VOL 2 Appendices



A 6(f) Evaluation for one site, De Minimis 4(f) Impact Evaluations for four sites, and a 4(f) Evaluation for 
one site are provided on the following pages. 
 
Property Name General Location: Description/Comments (Administration/Use):

Northern Unit of 
the Kettle 
Moraine State 
Forest 

Sheboygan County, 
near Greenbush, 
between County A and 
County S. 

The northern unit contains approximately 30,000 acres of 
forestlands. Outdoor recreation is the primary use. Owned 
and administered by WDNR. (Section 6(f) land) 

Ice Age Trail Within the Kettle 
Moraine State Forest 

Designated National Scenic Trail and is Wisconsin’s only 
State Scenic Trail.  The trail is administered by the NPS in 
cooperation with the WDNR and the Ice Age Park and Trail 
Foundation. The trail crosses WIS 23 near Julie Road 
within the Kettle Moraine State Forest. (Section 4(f) trail) 

State Equestrian 
Trail 

Adjacent to the Ice Age 
Trail 

The bridle trail winds the length of the forest (39.5 miles).  
Owned and maintained by WDNR. The trail crosses WIS 
23 near Julie Road within the Kettle Moraine State Forest 
Management Area. (Section 4(f) trail) 

Old Wade House 
State Park Greenbush 

Owned and operated by WDNR in cooperation with the 
Wisconsin Historical Society.  The park includes over 500 
acres of land surrounding a 1860s stagecoach inn. 
(Section 4(f) property)

St. Mary’s 
Springs Academy City of Fond du Lac 

This is a privately owned Catholic high school with several 
potentially eligible historic structures on the property.  
(Section 4(f) property)

Sipple 
Archaeological 
Site 

Site 47 SB-394 Historic Euro American homestead site that is about 0.3 
acres in size. (Section 4(f) property) 
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Section 6(f) Evaluation 
Public Parks and Recreational Lands 

 
Name of Resource:  Kettle Moraine State Forest – Northern Unit 
 
Complete all items.  Any response in a shaded box requires additional information prior to approval.  
This determination will be attached to the applicable environmental document. 

Eligibility Criteria YES NO
1. Is the 6(f) site adjacent to the existing highway?  x 
2. Does the amount and location of the land to be used impair the use of the 

remaining Section 6(f) lands, in whole or in part, for its intended purpose?
 x 

3. a. If the total 6(f) site is less than 10 acres, is the land to be 
acquired/used less than 10% of the total area? 

 
 b. If the total 6(f) site is from 10-100 acres, is land to be acquired/used 

less than 1 acre? 
 
 c. If the total 6(f) site is greater than 100 acres, is the land to be 

acquired/used less than 1% of the site? Approximately 3.7 acres 
of the 30,000 acre State Forest will be acquired.

 
 
 
 
 
 
 
c 

4. Are there any proximity impacts which would impair the use of the 6(f) lands 
for their intended purpose? 

 x 

5. Have the officials with jurisdiction over the Section 6(f) lands agreed in 
writing with the assessment of impacts of the proposed project on, and the 
proposed mitigation for the Section 6(f) lands? 

x 

6. Have Federal funds been used in the acquisition or improvements of the 6(f) 
site? Federal Land & Water Conservation Funds used.  

x 

 If yes, has the land conversion/transfer been coordinated with the 
appropriate Federal agency, and are they in agreement with the land 
conversion or transfer?  WisDOT has an Agreement in place with the 
State (WDNR) and is committed to completing the 6(f) Conversion 
Request Package and providing replacement lands for the 6(f) 
property to be acquired (Agreement attached).  

x 

7. Does the project require the preparation of an EIS? x  
8. Is the project on a new location?  x 
9. The scope of the project is one of the following: (indicate one in Yes-box)) 
 a. Improved Traffic Operations 
 b. Safety Improvements 
  c. 4R 
 d. Bridge Replacement on Essentially the Same Alignment 
 e. Addition of Lanes 

 
 
 
e  

Alternatives Considered YES NO
1. The "Do Nothing" alternative has been evaluated and is considered not to 

be feasible and prudent? 
x 

2. An alternative has been evaluated which improves the highway without the 
use of the adjacent 6(f) land and it is considered not to be feasible and 
prudent? 

 
x 

3. An alternative on new location avoiding the use of the 6(f) land has been 
evaluated and is considered not to be feasible and prudent?

x 
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Measures to Minimize Harm YES NO

1. The proposed action includes all possible planning to minimize harm? x 
2. Mitigation measures include one or more of the following: 
 (Check applicable mitigation measures.) 

 

 a. Replacement of lands used with lands of reasonably equivalent 
usefulness and location, and of at least comparable value? 

x 

 b. Replacement of facilities impacted by the project including 
sidewalks, paths, benches, lights, trees, and other facilities?  

 

x 

 c. Restoration and landscaping of disturbed areas? 
 
 

x 

 d. Special design features? (Grade Separated Trail Crossing.) 
 

x 

 e. Payment of the fair market value of the land and improvements 
taken? 

 

 x

 f. Improvements to the remaining 6(f) site equal to the fair market 
value of the lands and improvements taken? 

 

x 

 g. Other measures? (describe briefly) 
 

 

 
Coordination YES NO

1. The proposed project has been coordinated with the Federal, State, and/or 
local officials having jurisdiction over the 6(f) lands?

x  

2. In the case of non-Federal 6(f) lands, the official jurisdiction has been asked 
to identify any Federal encumbrances and there are none? 

x 

3. For bridge projects coordination with the U.S. Coast Guard has been 
completed (if applicable)? Not Applicable 

 x

Based on the environmental documentation and results of agency consultation and coordination, 
there appear to be no feasible and prudent alternatives to acquiring land from the Northern Unit of 
the Kettle Moraine State Forest for WIS 23 Improvements. Impacts could not be avoided if trails 
crossing WIS 23 were to continue to be used, but improvements have been design to minimize 
impacts and enhance the trails. Upland habitat mitigation will not be pursued. Effects to the State 
Forest will be minimized by constructing a grade separated crossing at WIS 23 that will allow 
users of the State Forest, the Ice Age Trail, and Equestrian Trail to cross WIS 23 at a safe location. 
The underpass will improve the quality of the trails and the State Forest and improve safety for the 
trail users and motorists.  
 
The impacts to the State Forest are 6(f), but are tied to the 4(f) Ice Age Trail and Equestrian Trail 
impacts and mitigation as agreed to by the agencies having authority over these resources, the 
NPS and the WDNR.  The WisDOT is committed to completing the 6(f) Conversion Request 
Package and purchasing replacement lands for the 6(f) property that will be acquired from the 
Forest for WIS 23 improvements.  Refer to figures and the Commitment on the following pages. 
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Determination and Approval 

 

Description/Location of Project: 

 

WISDOT ID: 1440-13-00 
Route: WIS 23, Fond du Lac to Plymouth 
Temini: County K in Fond du Lac County to County P in Sheboygan County 
County: Fond du Lac and Sheboygan 
Name of Resources: Northern Unit of the Kettle Moraine State Forest 
 
Based on the environmental documentation, the results of public and agency consultation and 
coordination as evidenced by the materials in this document, the FHWA has determined that: 
 

The project meets all applicable criteria in Section 6(f) of the Land and Water Conservation Fund 
Act (LAWCON). LAWCON funds were utilized for the Kettle Moraine State Forest. 
 
The alternatives set forth in the Alternatives Considered section of the above Section 6(f) 
Evaluation have been fully evaluated. 
 
Based on those Findings, it is determined there are no feasible and prudent alternatives to the 
use of land on the subject resource. 
 
The project provides Mitigation and Measures to Minimize Harm to the Section 6(f) resource and 
there are assurances that the measures to minimize harm will be incorporated into the project. 
 
The coordination and public involvement efforts called for in the Section 6(f) Evaluation have 
been successfully completed and necessary written agreements have been obtained. 

 
Accordingly, the signature and approval of this FEIS and subsequent Record of Decision (ROD) indicates 
the FHWA approves the proposed use of the subject 6(f) land in accordance with the criteria set forth in 
Land and Water Conservation Fund Act (Section 6(f)): 16 U.S.C. 460-4 to -11 (P.L. 88-578). 
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WISCONSIN DIVISION 
FEDERAL HIGHWAY ADMINISTRATION 

 
SECTION 4(f) EVALUATION & DETERMINATION OF 

DE MINIMIS IMPACTS TO SECTION 4(f) PROPERTY 
(Revised March 18 2008) 

 
Description/Location of Project: 
 
WisDOT ID:   1440-13-00 
Route:    WIS 23, Fond du Lac to Plymouth 
Termini:   County K in Fond du Lac County to County P in Sheboygan County 
County:   Fond du Lac and Sheboygan 
Name of Resource:  Ice Age Trail and State Equestrian Trail 
 
Consult the Section 4(f) evaluation criteria as it relates to the following items. Complete all items. Any 
response in a shaded box requires additional information prior to approval. This determination will be 
attached to the applicable Environmental Document. 
 
Applicability Criteria YES NO 
1. The proposed transportation project uses a Section 4(f) park, recreation 

area, wildlife or waterfowl refuge, or historic site. 
 

X  

2. The proposed project includes all appropriate measures to minimize harm 
and subsequent mitigation necessary to preserve and enhance those 
features and values of the property that originally qualified the property for 
Section 4(f) protection. 
 

X  

3a. For historic properties, a determination has been made under Section 106 
of the National Historic Preservation Act (16 USC 470f) that "No Historic 
Properties Are Effected" or the project will have "No Adverse Effect" on the 
characteristics that qualify the property for the National Register of Historic 
Places (NRHP) such that the property would no longer retain sufficient 
integrity to be considered eligible for listing. (Consultation as in 36 CFR 
part 800) 
 

NA  

3b. For archeological properties, the project does not require disturbance or 
removal of the archaeological resources that have been detem1ined 
important for preservation in place rather than for the information that can 
be obtained through data recovery.  
(Consultation as in 36 CFR part 800) 
 

NA  

4. For historic and archeological properties, the SHPO or THPO have 
been informed of FHWA's intent to make a "De Minimis" impact 
finding based on the Section 106 concurrence. And all measures to 
mitigate and/or minimize harm that have been agreed upon will be 
incorporated into the project.  
(See following section on "Mitigation and Measures to Minimize Harm.") 
 

NA  

Alternatives Considered YES NO 
1. The "Do Nothing" alternative has been evaluated and is considered not to 

be prudent because it would neither address nor correct the transportation 
need that necessitated the project. 
 

X  

2. An alternative has been evaluated to improve the transportation facility in 
a manner that addresses the project's purpose and need without use of 
the Section 4(f) property and is considered not to be prudent. 

X  
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Mitigation and Measures to Minimize Harm YES NO 
1. The proposed action includes all possible planning to minimize harm. 

 X  

2. Mitigation measures include one or more of the following: 
(Check applicable mitigation measures.) 
 

  

 a. Replacement of lands used with lands of reasonably equivalent 
usefulness and location, and of at least comparable value. 
 

 X 

 b. Replacement of facilities impacted by the project including 
sidewalks, paths, benches, lights, trees, and other facilities. 
 

X 
 

 c. Restoration and landscaping of disturbed areas. 
 X  

 d. Special design features. (Grade Separated Trail Crossing) 
 X  

 e. Payment of the fair market value of the land and improvements 
taken. 
 

 
X 

 f. Improvements to the remaining 4(f) site equal to the fair market 
value of the lands and improvements taken. 
 

X 
 

 g. Other measures. (describe briefly) 
 

  

 
Coordination YES NO 
1. The proposed project has been coordinated with the Federal, State, and/or 

local officials having jurisdiction over the 4(f) lands. The officials have 
agreed in writing with the assessment of impacts; the proposed measures 
to minimize harm; and that the impacts will not have an adverse impact on 
the activities, features, or attributes of the 4(f) resource. 
 

X  

2. If Federal funds have been used in the acquisition or improvements of the 
4(f) site, the land conversion/transfer has been coordinated with the 
appropriate Federal agency, and they are in agreement with the land 
conversion or transfer. (ie - Land and Water Conservation Fund Act, 16 
USC 460/(8)(f)(3), etc). 
Documentation is attached. 
 

X  

3. Public involvement activities have occurred, consistent with the 
specific requirements of "23 CFR 771.111, Early coordination, public 
involvement and project development". 
 

X  

4. For a project where one or more public meetings or hearings were held, 
information on the proposed use of Section 4 (f) property was 
communicated at the public meeting(s) or hearings(s). 
Documentation is attached (see Section 6, Comments and Coordination).  
 

X  

    
Based on the environmental documentation and results of agency consultation and coordination, 
there appear to be no feasible and prudent alternatives to crossing the Ice Age Trail and State 
Equestrian Trail with the proposed highway expansion project.  Measures to minimize harm will 
be met by constructing a new grade-separated trail crossing at WIS 23.  State and Federal 
agencies concur with WisDOT’s conclusions and the de minimis impact finding for both the Ice 
Age Trail and State Equestrian Trail.  Refer to Agency correspondence and figures on the 
following pages. 
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Determination and Approval 

 

Description/Location of Project: 

 
WISDOT ID: 1440-13-00 
Route: WIS 23, Fond du Lac to Plymouth 
Temini: County K in Fond du Lac County to County P in Sheboygan County 
County: Fond du Lac and Sheboygan 
Name of Resources: Ice Age Trail and State Equestrian Trail 
 
Based on the environmental documentation, the results of public and agency consultation and 
coordination as evidenced by the attachments to this document, the FHWA has determined that: 
 

The project meets all applicable criteria in Section 4(f) Evaluation for "De Minimis" Impacts. 
 
The alternatives set forth in the Alternatives Considered section of the above Section 4(f) 
Evaluation have been fully evaluated. 
 
The findings in the Alternative Considered Section conclude the recommended alternative is the 
only prudent alternative and results in a "De Minimis" impact to the Section 4(f) property. 
 
The project provides Mitigation and Measures to Minimize Harm to the Section 4(f) resource and 
there are assurances that the measures to minimize harm will be incorporated into the project. 
 
The coordination and public involvement efforts required for a "De Minimis" finding have been 
successfully completed and necessary written agreements have been obtained. 
 

Accordingly, the signature and approval of this FEIS and subsequent Record of Decision (ROD) indicates 
the FHWA approves the proposed use of the subject 4(f) land as a "De Minimis" impact in accordance 
with the criteria set forth in 23 USC 138 & 49 USC 303, as amended by Section 6009(a) of the 2005 
SAFETEA- LU Act, Pub L. 109-59.  

2010 WIS 23 FEIS VOL 2 Appendices



 

2010 WIS 23 FEIS VOL 2 Appendices



 
  

2010 WIS 23 FEIS VOL 2 Appendices



 

2010 WIS 23 FEIS VOL 2 Appendices



2010 WIS 23 FEIS VOL 2 Appendices



 

2010 WIS 23 FEIS VOL 2 Appendices



2010 WIS 23 FEIS VOL 2 Appendices



2010 WIS 23 FEIS VOL 2 Appendices



2010 WIS 23 FEIS VOL 2 Appendices



2010 WIS 23 FEIS VOL 2 Appendices



 
S:\MAD\1000--1099\1089\165\Wrd\4(f) and 6(f)\IAT.Map.doc 

 
 

 

2010 WIS 23 FEIS VOL 2 Appendices



WISCONSIN DIVISION 
FEDERAL HIGHWAY ADMINISTRATION 

 
SECTION 4(f) EVALUATION & DETERMINATION OF 

DE MINIMIS IMPACTS TO SECTION 4(f) PROPERTY 
(Revised March 18 2008) 

 
Description/Location of Project: 
 
WisDOT ID:   1440-13-00 
Route:    WIS 23, Fond du Lac to Plymouth 
Termini:  County K in Fond du Lac County to County P in Sheboygan County 
County:   Fond du Lac and Sheboygan 
Name of Resource: Old Wade House State Park 
 
Consult the Section 4(f) evaluation criteria as it relates to the following items. Complete all items. Any 
response in a shaded box requires additional information prior to approval. This determination will be 
attached to the applicable Environmental Document. 
 
Applicability Criteria YES NO 
1. The proposed transportation project uses a Section 4(f) park, recreation 

area, wildlife or waterfowl refuge, or historic site. 
 

X  

2. The proposed project includes all appropriate measures to minimize harm 
and subsequent mitigation necessary to preserve and enhance those 
features and values of the property that originally qualified the property for 
Section 4(f) protection. 
 

X  

3a. For historic properties, a determination has been made under Section 106 
of the National Historic Preservation Act (16 USC 470f) that "No Historic 
Properties Are Effected" or the project will have "No Adverse Effect" on the 
characteristics that qualify the property for the National Register of Historic 
Places (NRHP) such that the property would no longer retain sufficient 
integrity to be considered eligible for listing. (Consultation as in 36 CFR 
part 800) 
 

X  

3b. For archeological properties, the project does not require disturbance or 
removal of the archaeological resources that have been detem1ined 
important for preservation in place rather than for the information that can 
be obtained through data recovery.  
(Consultation as in 36 CFR part 800) 
 

NA  

4. For historic & archeological properties, the SHPO or THPO have 
been informed of FHWA's intent to make a "De Minimis" impact 
finding based on the Section 106 concurrence. And all measures to 
mitigate &/or minimize harm that have been agreed upon will be 
incorporated into the project.  
(See following section on "Mitigation and Measures to Minimize Harm.") 
 

X  

 
Alternatives Considered YES NO 
1. The "Do Nothing" alternative has been evaluated and is considered not to 

be prudent because it would neither address nor correct the transportation 
need that necessitated the project. 
 

X  

2. An alternative has been evaluated to improve the transportation facility in 
a manner that addresses the project's purpose and need without use of 
the Section 4(f) property and is considered not to be prudent. 

X  

Mitigation and Measures to Minimize Harm YES NO 
1. The proposed action includes all possible planning to minimize harm. X  
2. Mitigation measures include one or more of the following: 

(Check applicable mitigation measures.)   
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 a. Replacement of lands used with lands of reasonably equivalent 

usefulness and location, and of at least comparable value. 
 

 X 

 b. Replacement of facilities impacted by the project including 
sidewalks, paths, benches, lights, trees, and other facilities. 
 

 X 

 c. Restoration and landscaping of disturbed areas. 
 X  

 d. Special design features. (improvements to and extension of Old 
Plank Road Trail through the park) 
 

X 
 

 e. Payment of the fair market value of the land and improvements 
taken. 
 

 
X 

 f. Improvements to the remaining 4(f) site equal to the fair market 
value of the lands and improvements taken. 
 

X 
 

 g. Other measures. (describe briefly) 
 

  

 
Coordination YES NO 
1. The proposed project has been coordinated with the Federal, State, and/or 

local officials having jurisdiction over the 4(f) lands. The officials have 
agreed in writing with the assessment of impacts; the proposed measures 
to minimize harm; and that the impacts will not have an adverse impact on 
the activities, features, or attributes of the 4(f) resource. 
 

X  

2. If Federal funds have been used in the acquisition or improvements of the 
4(f) site, the land conversion/transfer has been coordinated with the 
appropriate Federal agency, and they are in agreement with the land 
conversion or transfer. (ie - Land and Water Conservation Fund Act, 16 
USC 460/(8)(f)(3), etc). 
Documentation is attached. 
 

NA  

3. Public involvement activities have occurred, consistent with the 
specific requirements of "23 CFR 771.111, Early coordination, public 
involvement and project development". 
 

X  

4. For a project where one or more public meetings or hearings were held, 
information on the proposed use of Section 4 (f) property was 
communicated at the public meeting(s) or hearings(s). 
Documentation is attached (see Section 6, Comments and Coordination).  
 

X  

    
Extension of the Old Plank Road Trail to the west and linking with other trails in the Fond du Lac 
area is a part of the WIS 23 improvement project and is supported by local officials and agencies. 
Extension of the trail will require acquisition from the Old Wade House State Park. Park officials 
are in favor of the trail extension as it will improve the park’s amenities and access to the park. 
Improvements have been design to minimize impacts and enhance the trail system and parks. 
Effects to the park will be minimized by extending the trail along the northern edge of the park, 
adjacent to WisDOT R/W. The trail extension will improve the quality of the trail system and the 
State Park. Concurrence with the de minimis impact finding has been obtained from the 
Wisconsin Historical Society.  Refer to Agency correspondence and figures on the following 
pages. 
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Determination and Approval 

 

Description/Location of Project: 

 
WISDOT ID: 1440-13-00 
Route: WIS 23, Fond du Lac to Plymouth 
Temini: County K in Fond du Lac County to County P in Sheboygan County 
County: Fond du Lac and Sheboygan 
Name of Resources: Old Wade House State Park 
 
Based on the environmental documentation, the results of public and agency consultation and 
coordination as evidenced by the attachments to this document, the FHWA has determined that: 
 

The project meets all applicable criteria in Section 4(f) Evaluation for "De Minimis" Impacts. 
 
The alternatives set forth in the Alternatives Considered section of the above Section 4(f) 
Evaluation have been fully evaluated. 
 
The findings in the Alternative Considered Section conclude the recommended alternative is the 
only prudent alternative and results in a "De Minimis" impact to the Section 4(f) property. 
 
The project provides Mitigation and Measures to Minimize Harm to the Section 4(f) resource and 
there are assurances that the measures to minimize harm will be incorporated into the project. 
 
The coordination and public involvement efforts required for a "De Minimis" finding have been 
successfully completed and necessary written agreements have been obtained. 
 

Accordingly, the signature and approval of this FEIS and subsequent Record of Decision (ROD) indicates 
the FHWA approves the proposed use of the subject 4(f) land as a "De Minimis" impact in accordance 
with the criteria set forth in 23 USC 138 & 49 USC 303, as amended by Section 6009(a) of the 2005 
SAFETEA- LU Act, Pub L. 109-59. 
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WISCONSIN DIVISION 

FEDERAL HIGHWAY ADMINISTRATION 
 

SECTION 4(f) EVALUATION & DETERMINATION OF 
DE MINIMIS IMPACTS TO SECTION 4(f) PROPERTY 

(Revised March 18 2008) 
 
Description/Location of Project: 
 
WisDOT ID:   1440-13-00 
Route:    WIS 23, Fond du Lac to Plymouth 
Termini:   County K in Fond du Lac County to County P in Sheboygan County 
County:   Fond du Lac and Sheboygan 
Name of Resource: St. Mary’s Springs Academy 
 
Consult the Section 4(f) evaluation criteria as it relates to the following items. Complete all items. Any 
response in a shaded box requires additional information prior to approval. This determination will be 
attached to the applicable Environmental Document. 
 
Applicability Criteria YES NO 
1. The proposed transportation project uses a Section 4(f) park, recreation 

area, wildlife or waterfowl refuge, or historic site. 
 

X  

2. The proposed project includes all appropriate measures to minimize harm 
and subsequent mitigation necessary to preserve and enhance those 
features and values of the property that originally qualified the property for 
Section 4(f) protection. 
 

X  

3a. For historic properties, a determination has been made under Section 106 
of the National Historic Preservation Act (16 USC 470f) that "No Historic 
Properties Are Effected" or the project will have "No Adverse Effect" on the 
characteristics that qualify the property for the National Register of Historic 
Places (NRHP) such that the property would no longer retain sufficient 
integrity to be considered eligible for listing. (Consultation as in 36 CFR 
part 800) 
 

X  

3b. For archeological properties, the project does not require disturbance or 
removal of the archaeological resources that have been detem1ined 
important for preservation in place rather than for the information that can 
be obtained through data recovery.  
(Consultation as in 36 CFR part 800) 
 

NA  

4. For historic and archeological properties, the SHPO or THPO have 
been informed of FHWA's intent to make a "De Minimis" impact 
finding based on the Section 106 concurrence. And all measures to 
mitigate and/or minimize harm that have been agreed upon will be 
incorporated into the project.  
(See following section on "Mitigation and Measures to Minimize Harm.") 

X  

 
Alternatives Considered YES NO 
1. The "Do Nothing" alternative has been evaluated and is considered not to 

be prudent because it would neither address nor correct the transportation 
need that necessitated the project. 
 

X  

2. An alternative has been evaluated to improve the transportation facility in 
a manner that addresses the project's purpose and need without use of 
the Section 4(f) property and is considered not to be prudent. 

X  
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Mitigation and Measures to Minimize Harm YES NO 
1. The proposed action includes all possible planning to minimize harm. 

 X  

2. Mitigation measures include one or more of the following: 
(Check applicable mitigation measures.) 
 

  

 a. Replacement of lands used with lands of reasonably equivalent 
usefulness and location, and of at least comparable value. 
 

 X 

 b. Replacement of facilities impacted by the project including 
sidewalks, paths, benches, lights, trees, and other facilities. 
 

 X 

 c. Restoration and landscaping of disturbed areas. 
 X  

 d. Special design features. (Contributing site structures, a sign and a 
statue, will be relocated on site. A grade-separated crossing will be 
constructed at County K) 
 

X 

 

 e. Payment of the fair market value of the land and improvements 
taken. 
 

X  

 f. Improvements to the remaining 4(f) site equal to the fair market 
value of the lands and improvements taken. 
 

 X 

 g. Other measures. (describe briefly) 
 

  

 
Coordination YES NO 
1. The proposed project has been coordinated with the Federal, State, and/or 

local officials having jurisdiction over the 4(f) lands. The officials have 
agreed in writing with the assessment of impacts; the proposed measures 
to minimize harm; and that the impacts will not have an adverse impact on 
the activities, features, or attributes of the 4(f) resource. 
 

X  

2. If Federal funds have been used in the acquisition or improvements of the 
4(f) site, the land conversion/transfer has been coordinated with the 
appropriate Federal agency, and they are in agreement with the land 
conversion or transfer. (ie - Land and Water Conservation Fund Act, 16 
USC 460/(8)(f)(3), etc). 
Documentation is attached. 
 

NA  

3. Public involvement activities have occurred, consistent with the 
specific requirements of "23 CFR 771.111, Early coordination, public 
involvement and project development". 
 

X  

4. For a project where one or more public meetings or hearings were held, 
information on the proposed use of Section 4 (f) property was 
communicated at the public meeting(s) or hearings(s). 
Documentation is attached (see Section 6, Comments and Coordination).  
 

X  

 

2010 WIS 23 FEIS VOL 2 Appendices



Because of the historic significance of structures at this site, the St. Mary’s Springs Academy 
property at the northeast quadrant of the WIS 23 and County K intersection is 4(f). St. Mary’s 
Springs, local residents and local official are in favor of a grade-separated crossing at County K. 
To facilitate this, approximately 0.9 acres of R/W will be acquired.  Coordination with SHPO on the 
de minimis impact finding is complete and documentation is provided on the following pages. 
FHWA, SHPO, and St. Mary’s Springs officials have signed off on the project’s MOA in regard to 
the historic significance of the St. Mary’s Springs Academy property (the MOA is provided in 
Section 4.6P). 
 

 
Figure 4.6O-4  St. Mary’s Springs at WIS 23/County K Intersection 
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Determination and Approval 

 

Description/Location of Project: 

 
WISDOT ID: 1440-13-00 
Route: WIS 23, Fond du Lac to Plymouth 
Temini: County K in Fond du Lac County to County P in Sheboygan County 
County: Fond du Lac and Sheboygan 
Name of Resources: St. Mary’s Springs Academy 
 
Based on the environmental documentation, the results of public and agency consultation and 
coordination as evidenced by the attachments to this document, the FHWA has determined that: 

 
The project meets all applicable criteria in Section 4(f) Evaluation for "De Minimis" Impacts. 
 
The alternatives set forth in the Alternatives Considered section of the above Section 4(f) 
Evaluation have been fully evaluated. 
 
The findings in the Alternative Considered Section conclude the recommended alternative is the 
only prudent alternative and results in a "De Minimis" impact to the Section 4(f) property. 
 
The project provides Mitigation and Measures to Minimize Harm to the Section 4(f) resource and 
there are assurances that the measures to minimize harm will be incorporated into the project. 
 
The coordination and public involvement efforts required for a "De Minimis" finding have been 
successfully completed and necessary written agreements have been obtained. 
 

Accordingly, the signature and approval of this FEIS and subsequent Record of Decision (ROD) indicates 
the FHWA approves the proposed use of the subject 4(f) land as a "De Minimis" impact in accordance 
with the criteria set forth in 23 USC 138 & 49 USC 303, as amended by Section 6009(a) of the 2005 
SAFETEA- LU Act, Pub L. 109-59. 
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April 28, 2009 

Stephanie J. Hickman 
Environmental Programs Coordinator 
FHWA – Wisconsin Division 
525 Junction Road, Suite 8000 
Madison, WI  53717 

Ref: Proposed Expansion of STH 23 
 Project ID: 1440-13-00/1440-15-00, SHSW # 06-0864/FD SB 

Sheboygan and Fond du Lac Counties, Wisconsin 

Dear Ms. Hickman: 

On April 15, 2009, the Advisory Council on Historic Preservation (ACHP) received your notification and 
supporting documentation regarding the adverse effects of the referenced undertaking on a property or 
properties listed or eligible for listing in the National Register of Historic Places.  Based upon the 
information you provided, we have concluded that Appendix A, Criteria for Council Involvement in 
Reviewing Individual Section 106 Cases, of our regulations, “Protection of Historic Properties” (36 CFR 
Part 800), does not apply to this undertaking.  Accordingly, we do not believe that our participation in the 
consultation to resolve adverse effects is needed.  However, if we receive a request for participation from 
the State Historic Preservation Officer (SHPO), Tribal Historic Preservation Officer, affected Indian tribe, 
a consulting party, or other party, we may reconsider this decision.  Additionally, should circumstances 
change, and you determine that our participation is needed to conclude the consultation process, please 
notify us. 

Pursuant to 36 CFR §800.6(b)(1)(iv), you will need to file the final Memorandum of Agreement (MOA), 
developed in consultation with the Wisconsin State Historic Preservation Office (SHPO) and any other 
consulting parties, and related documentation with the ACHP at the conclusion of the consultation 
process.  The filing of the MOA and supporting documentation with the ACHP is required in order to  
complete the requirements of Section 106 of the National Historic Preservation Act. 

Thank you for providing us with your notification of adverse effect.  If you have any questions or require 
our further assistance, please contact Najah Duvall-Gabriel at 202 606-8585 or via e-mail at 
ngabriel@achp.gov.  

Sincerely,

LaShavio Johnson 
Historic Preservation Technician 
Federal Permitting, Licensing and Assistance Section 
Office of Federal Agency Programs 
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Hellermann, Luke

From: Newbery, Robert - DOT [robert.newbery@dot.wi.gov]
Sent: Friday, May 08, 2009 2:11 PM
To: Hellermann, Luke
Cc: Wagner, Robert - DOT (Northeast Region); Waldschmidt, Jay - DOT; Scudder, Dan - DOT
Subject: FW: WisDOT: 1440-13-00       SHSW#: 06-0864/FD/SB

Here is how I was able to get closure.  23 CFR 774 requires written notification from us to SHPO and from SHPO back to 
us that we both understand that we will use their concurrence in a finding of No Adverse Effect in our consideration for 
making a finding of de minimis per Section 4(f).   Therefore, 
1.  The emails below confirm that we have notified SHPO in writing about our intentions vis-a-vis No Adverse Effect and 
de minimis, and this email informs you and Rob that we have documented that we have done that. 
2.The emails below also confirm that SHPO has responded in writing and the file for this project shows that they have 
done that.  This email informs you and Rob that we have documented that we have done that. 
  
Yes, I too, believe it would have been easier and less time consuming if SHPO had just signed the double signature letter, 
but they did not so here is resolution and closure. 
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Hi, 
 
OK, sounds fine to me.  Has the MOA been signed by all of the parties? 
 
Sherman 
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1. We did not ask you to comment on the de minimis finding. 
2. We provided you with a simple way to document for the files (and for anyone who might wish to look in the files) that 
you were aware that FHWA would use your determination of Conditional No Adverse Effect when they considered the 
issue of   4(f) and could use your finding of Conditional No Adverse Effect in reaching a de minimis finding.   This project 
is unique because the determination of Conditional No Adverse Effect on St. Mary's Springs Academy was contained in 
a Memorandum of Agreement for the entire project.  Therefore, to make sure the documentation in the file was absolutely 
clear, we sent you the letter of March 18, 2009 (copy attached).  
3. I believe your email below, in response to your receipt of the March 18, 2009 letter from me, documents that we have 
met the requirements for coordination with SHPO for de minimis of 23 CFR 774.5(b)(1)(ii) as published in the Federal 
Register March12, 2008.  The email below (and the knowledge that you are responding to my letter to you of March 18, 
2009) documents that you are aware that FHWA may use your finding of conditional No Adverse Effect in making a de 
minimis finding under Section 4(f0.  
4. I believe this provides closure on this issue and no further correspondence is required on this issue for this project.   
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Hi, 
 
We as the SHPO have no say in 4(f) or the de minimis call and as a result we will not comment. 
 
Thanks you, 
 
Sherman Banker             
Wisconsin State Historic Preservation Office 
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Programmatic Section 4(f) Evaluation 
Minor Involvements with Historic Sites 

 
Name of Resource:  Sipple Archaeological Site 
 
Consult the Nationwide Section 4(f) Evaluation as it relates to the following items.  Complete all items.  Any 
response in a shaded box requires additional information prior to approval.  This determination will be 
attached to the applicable environmental document. 
 

Eligibility Criteria YES NO
1. Is the 4(f) site adjacent to the existing highway?  x 
2. Does the amount and location of the land to be used impair the use of the 

remaining Section 4(f) lands, in whole or in part, for its intended purpose? 
 

3. a. If the total 4(f) site is less than 10 acres, is the land to be 
acquired/used less than 10% of the total area? 

 b. If the total 4(f) site is from 10-100 acres, is land to be acquired/used 
less than 1 acre? 

c.          If the total 4(f) site is greater than 100 acres, is the land to be 
acquired/used less than 1% of the site? 

 

 
 
 

a

4. Are there any proximity impacts which would impair the use of the 4(f) lands 
for their intended purpose? 

 

5. Have the officials with jurisdiction over the Section 4(f) lands agreed in 
writing with the assessment of impacts of the proposed project on, and the 
proposed mitigation for the Section 4(f) lands?  

x 

6. Have Federal funds been used in the acquisition or improvements of the 4(f) 
site? 

 x

 If yes, has the land conversion/transfer been coordinated with the 
appropriate Federal agency, and are they in agreement with the land 
conversion or transfer? 

 

7. Does the project require the preparation of an EIS? x 
8. Is the project on a new location?  x
9. The scope of the project is one of the following: (indicate one in Yes-box)) 
 a. Improved Traffic Operations 
 b. Safety Improvements 
  c. 4R 
 d. Bridge Replacement on Essentially the Same Alignment 
 e. Addition of Lanes 

 
e 

10.   Has a Determination of Effect been prepared for the property?
 

Is there an adverse effect? 

Yes
 

Yes

11.  Has Documentation for Consultation been Initiated? 
 

Has an MOA been completed? 

Yes
 

Yes, provided in 
Section 4.6P

12.     Potential measures to minimize or mitigate effect.   
 
A Data Recovery Plan has been prepared and data recovery will be 
completed prior to construction.  

Efforts will be 
made to reduce 

right-of-way 
requirements at 

this site. 
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Alternatives Considered YES NO
1. The "Do Nothing" alternative has been evaluated and is considered not to 

be feasible and prudent? 
x 

2. An alternative has been evaluated which improves the highway without the 
use of the adjacent 4(f) land and it is considered not to be feasible and 
prudent? 

X 

3. An alternative on new location avoiding the use of the 4(f) land has been 
evaluated and is considered not to be feasible and prudent? 

X 

 
Measures to Minimize Harm YES NO

1. The proposed action includes all possible planning to minimize harm? x 
2. Mitigation measures include one or more of the following: 
 (Check applicable mitigation measures.) 

 

 a. Replacement of lands used with lands of reasonably equivalent 
usefulness and location, and of at least comparable value? 

 

 x

 b. Replacement of facilities impacted by the project including 
sidewalks, paths, benches, lights, trees, and other facilities?  

 

 x

 c. Restoration and landscaping of disturbed areas? 
 

x 

 d. Special design features?  
 

 x

 e. Payment of the fair market value of the land and improvements 
taken? 

 

x 

 f. Improvements to the remaining 4(f) site equal to the fair market 
value of the lands and improvements taken? 

 

 x

 g. Other measures? (describe briefly) Site evaluations will be 
completed, the site will be documented and data recovery 
completed. D for C completed with interested parties and an MOA 
signed. 

x 

 
Coordination YES NO

1. The proposed project has been coordinated with the Federal, State, and/or 
local officials having jurisdiction over the 4(f) lands?

x 

2. In the case of non-Federal 4(f) lands, the official jurisdiction has been asked 
to identify any Federal encumbrances and there are none?

x 

3. For bridge projects coordination with the U.S. Coast Guard has been 
completed (if applicable)? Not Applicable 

 

Phase 1 and Phase 2 Archaeological reports have been completed.  The site has been listed on 
the NRHP and data recovery will be completed at the site prior to construction.  Refer to Agency 
correspondence and the MOA on the following pages and in Sections 4.6P and 4.6Q. 
 
  

2010 WIS 23 FEIS VOL 2 Appendices



Determination and Approval 

 

Description/Location of Project: 

 
WISDOT ID: 1440-13-00 
Route: WIS 23, Fond du Lac to Plymouth 
Temini: County K in Fond du Lac County to County P in Sheboygan County 
County: Fond du Lac and Sheboygan 
Name of Resources: Sipple Archaeological Site 
 
Based on the environmental documentation, the results of public and agency consultation and 
coordination as evidenced by the materials in this document, the FHWA has determined that: 
 

The project meets all applicable criteria in Section 4(f) Evaluation and Approval for Federally-
Aided Highway Projects with Minor involvements with Historic Sites, Public Parks, Recreation 
Lands, and Wildlife and Waterfowl Refuges. 
 
The alternatives set forth in the Alternatives Considered section of the above Section 4(f) 
Evaluation have been fully evaluated. 
 
Based on those Findings, it is determined there is no feasible and prudent alternative to the use 
of land or non-historic improvements on the subject resource. 
 
The project provides Mitigation and Measures to Minimize Harm to the Section 4(f) resource and 
there are assurances that the measures to minimize harm will be incorporated into the project. 
 
The coordination and public involvement efforts called for in the Nationwide Section 4(f) 
Evaluations have been successfully completed and necessary written agreements have been 
obtained. 

 
Accordingly, the signature and approval of this FEIS and subsequent Record of Decision (ROD) indicates 
the FHWA approves the proposed use of the subject 4(f) land in accordance with the criteria set forth in 
23 USC 138 & 49 USC 303, as amended by Section 6009(a) of the 2005 SAFETEA- LU Act, Pub L. 109-
59. 
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April 28, 2009 

Stephanie J. Hickman 
Environmental Programs Coordinator 
FHWA – Wisconsin Division 
525 Junction Road, Suite 8000 
Madison, WI  53717 

Ref: Proposed Expansion of STH 23 
 Project ID: 1440-13-00/1440-15-00, SHSW # 06-0864/FD SB 

Sheboygan and Fond du Lac Counties, Wisconsin 

Dear Ms. Hickman: 

On April 15, 2009, the Advisory Council on Historic Preservation (ACHP) received your notification and 
supporting documentation regarding the adverse effects of the referenced undertaking on a property or 
properties listed or eligible for listing in the National Register of Historic Places.  Based upon the 
information you provided, we have concluded that Appendix A, Criteria for Council Involvement in 
Reviewing Individual Section 106 Cases, of our regulations, “Protection of Historic Properties” (36 CFR 
Part 800), does not apply to this undertaking.  Accordingly, we do not believe that our participation in the 
consultation to resolve adverse effects is needed.  However, if we receive a request for participation from 
the State Historic Preservation Officer (SHPO), Tribal Historic Preservation Officer, affected Indian tribe, 
a consulting party, or other party, we may reconsider this decision.  Additionally, should circumstances 
change, and you determine that our participation is needed to conclude the consultation process, please 
notify us. 

Pursuant to 36 CFR §800.6(b)(1)(iv), you will need to file the final Memorandum of Agreement (MOA), 
developed in consultation with the Wisconsin State Historic Preservation Office (SHPO) and any other 
consulting parties, and related documentation with the ACHP at the conclusion of the consultation 
process.  The filing of the MOA and supporting documentation with the ACHP is required in order to  
complete the requirements of Section 106 of the National Historic Preservation Act. 

Thank you for providing us with your notification of adverse effect.  If you have any questions or require 
our further assistance, please contact Najah Duvall-Gabriel at 202 606-8585 or via e-mail at 
ngabriel@achp.gov.  

Sincerely,

LaShavio Johnson 
Historic Preservation Technician 
Federal Permitting, Licensing and Assistance Section 
Office of Federal Agency Programs 
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APPENDIX Q 
J-TURN MEMO 
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