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This report outlines the feasibility of grade separating CTH K 
(Lisbon Road) and the Canadian National (CN) railroad track.
A Value Planning approach to the project was used to develop the 
feasibility study.  This approach included an Information Phase, 
a Speculation Phase, an Evaluation Phase, and a Development 
Phase, with input from the various project stakeholders.  As part 
of the study, Benesch planned and conducted six Community 
Advisory Committee (CAC) meetings.  Represented at the 
meetings were the following stakeholders:

Capitol Airport
City of Brookfield
City of Pewaukee
Redeemer United Church of Christ
Spring Creek Church
Town of Brookfield
United States Army Corps of Engineers
Village of Menomonee Falls
Vulcan Materials
Waukesha County Public Works
Waukesha County
Wisconsin Department of Natural Resources

The first meeting covered the Information and Speculation portion 
of the study.  Benesch screened the ideas and presented ten 
alternatives for the grade separation.  The alternatives were 
broken into two concepts;

Concept	1	-	CTH	K	(Lisbon	Road)	Over	CNRR

  Roadway Over on Existing Horizontal Alignment
  Maintain Existing CN Railroad Profile

Concept	2	-	CTH	K	(Lisbon	Road)	Under	CNRR

  Roadway Under on Existing Horizontal Alignment
  Maintain Existing CN Railroad Profile

Within in each of the two concepts, alternatives were developed 
which focused on Duplainville Road.  Due to the close proximity 
to the CN Railroad track, any grade separation structure between 
CTH K (Lisbon Road) and the CN Railroad track will require 
Duplainville Road to be modified.  The following alternatives were 
developed to accommodate Duplainville Road:

•
•
•
•
•
•
•
•
•
•
•
•

Duplainville	Road	Alternatives

 • Alternative #1
   Cul-de-sac Duplainville Road at    

 CTH K (Lisbon Road)
 • Alternative #2
   Maintain the existing CTH K (Lisbon Road)   

 connection with improved geometrics
 • Alternative #3
   "Jug Handle"
 • Alternative #4A
   Relocate CTH K (Lisbon Road) connection 
   Further to the west and Around the Waukesha
    County Facility.  Close the existing Quarry
    Corners Parkway access to CTH K
   (Lisbon Road)
 • Alternative #4B
   Relocate CTH K (Lisbon Road) connection  

 further to the west and Utilize the Waukesha
   County Facility.  Close the existing Quarry
   Corners Parkway access to CTH K
   (Lisbon Road)

The Canadian National Railroad track is currently at the maximum 
1% grade allowed for mainline track per Canadian National 
Railroad design practices.  As a result, it was determined not 
feasible to raise the Canadian National Railroad tracks and only 
alternatives which altered CTH K (Lisbon Road) were studied.  

The remaining CAC meetings focused on the Evaluation/
Development portion of the study as the alternatives were 
evaluated against a list of criteria developed by the project 
team.  The advantages and disadvantages were listed for each 
of the alternatives and the impacts to surrounding property, the 
environment, public safety, rail operations, emergency access 
and costs were all evaluated.

As a result of the Evaluation Phase of the study, the meeting group 
concluded that Concept 1 - Alternative #4A should be considered 
in the next phase of the project, preliminary engineering and 
environmental evaluation. 

Preliminary construction costs in 2007 dollars for the various 
alternatives range from $6 - $10 million.  
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PROJECT LOCATION

SOURCE: Waukesha County

2.1		Description	of	Proposed	Improvements

Purpose	and	Need

The purpose of this study is to determine the feasibility of grade 
separating CTH K (Lisbon Road) and the Canadian National 
Railroad track in order to eliminate the existing at-grade crossing 
and reduce motorist delay, improve public safety as well as the 
response times of emergency vehicles. 

According to the Wisconsin Department of Transportations 
Facilities Development Manual, a grade separation structure 
should be considered anytime the exposure factor exceeds 
100,000.  The exposure factor equals the product of the number 
of trains per day and the number of highway vehicles per day, 
which yields a numerical value for the potential conflicts each 
day at the crossing.   

According to current traffic counts, CTH K (Lisbon Road) has 
an Average Daily Traffic (ADT) Count of 13,500 vehicles.  The 
Canadian National Railroad currently runs on an average 30 
trains per day through the CTH K (Lisbon Road) roadway 
crossing.  The existing exposure factor for the existing CTH 
K (Lisbon Road) and the Canadian National Railroad grade 
crossing is 405,000, which is more than four times the warrant 
threshold for a grade separation structure.
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2.2		Existing	Conditions

STH	74	Intersection

CTH K (Lisbon Road) intersects STH 74 approximately 1,700’ 
west of the CTH K (Lisbon Road) and Canadian National 
Railroad crossing.  STH 74 runs north – south through 
Waukesha County.  Existing traffic counts indicate that at 
the CTH K (Lisbon Road) intersection the ADT on STH 74 
is approximately 13,500 vehicles northbound and 11,200 
vehicles southbound.  The posted speed limit on STH 74 is 
55 mph.

Impacts associated with any proposed grade separation 
structure are anticipated to be east of the CTH K (Lisbon Road) 
and STH 74 intersection.  Improvements to the intersection 
are not anticipated to be required in order to accommodate a 
grade separation structure.

Quarry	Corners	Parkway	Intersection

Quarry Corners Parkway is a segment of roadway which 
provides access from CTH K (Lisbon Road) to the Quarry 
Corners Business Park.  Quarry Corners Parkway is a two lane 
roadway with curb and gutter.  The posted speed is 25 mph.   

Quarry Corners Parkway is presently located approximately 
500’ from the CTH K (Lisbon Road) and STH 74 intersection.  
Based on current design practices, the Quarry Corners 
Parkway intersection is located too close to the STH 74 
intersection.  Improvements to this intersection are not part 
of the scope of this study.  However, some of the proposed 
alternatives for grade separating CTH K (Lisbon Road) and 
the Canadian National mainline track allow for the opportunity 
to relocate Quarry Corners Parkway further to the east and 
away from the STH 74 intersection.  If the design process 
is taken past the feasibility study, a detailed analysis of the 
Quarry Corners Parkway intersection is recommended.  

CTH K (Lisbon Road) Looking West
at the STH 74 Intersection

Quarry Corners Parkway Looking South
at CTH K (Lisbon Road)
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CTH	K	(Lisbon	Road)

CTH K (Lisbon Road) is an east – west Minor Arterial located 
in northern Waukesha County.  Based on current traffic 
counts, CTH K (Lisbon Road) has an Average Daily Traffic 
(ADT) of 13,500 vehicles.  Looking ahead to the future, the 
ADT is projected to reach 18,400 by the year 2026.

The Canadian National Railroad runs north – south through 
Waukesha County and crosses CTH K (Lisbon Road)
at-grade in the Town of Lisbon.  The crossing is located 
between two signalized intersections.  Located approximately 
1,700’ to the east of the crossing is the CTH K (Lisbon Road) 
and STH 74 intersection.  To the west, approximately 5,000’ 
is the CTH V (Townline Road) intersection.  Cantilever 
flashers with gates and bells protect the railroad crossing 
today.         

The existing lane configuration of CTH K (Lisbon Road) 
consists of one eastbound thru lane, one westbound thru 
lanes and a gravel shoulder on both sides.  As CTH K (Lisbon 
Road) approaches both the STH 74 and CTH V (Townline 
Road) intersections both left and right turn lanes exist today.  
The posted speed limit is currently 45 mph. 

The CTH K (Lisbon Road) corridor is made up of primarily 
residential properties, there are a few businesses located 
within the corridor including Vulcan Materials.  Access to 
the adjacent properties is primarily directly off of CTH K 
(Lisbon Road).  CTH K (Lisbon Road) is also a main route 
for emergency access vehicles. 

CTH K (Lisbon Road) Looking East
at CN Railroad Crossing

CTH K (Lisbon Road) Looking West
at CN Railroad Crossing
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Canadian	National	Railroad	Mainline

The Canadian National, who purchased the Wisconsin 
Central Ltd. operates the Wisconsin Central (WCL) system 
as a division covering approximately 3,000 route miles in 
four states.  One of the key corridors for Canadian National 
trains is from Superior, Wisconsin to Chicago, Illinois.  
This particular portion of the corridor is referred to as the 
Waukesha Subdivision.

CTH K (Lisbon Road) is located at railroad milepost 105.23 
along the Waukesha Subdivision.  The crossing consists 
of one mainline track.  Presently the Canadian National 
operates an average of 30 trains per day through the CTH 
K (Lisbon Road) crossing.  The maximum speed trains can 
travel at on this portion of the Waukesha Subdivision is 60 
mph.  However, train speeds at the crossing are typically 
between 30 and 50 mph.

Along with the mainline track, Canadian National also 
operates some additional track in the vicinity of the CTH K 
(Lisbon Road) crossing.  Located immediately to the south 
of the crossing is the Duplainville siding track along with 
the Lisbon Freight Village.  To the north of the crossing is 
an industry track which Canadian National uses to serve 
Vulcan Materials.

CN Mainline Track Looking North
at CTH K (Lisbon Road) 

CN Mainline Track Looking South
at CTH K (Lisbon Road)
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Duplainville	Road

Duplainville Road is a north - south roadway which originates 
just north of CTH M (Watertown Road) at STH 74 and 
terminates at CTH K (Lisbon Road).  Duplainville Road 
runs parallel to and located west of the Canadian National 
Railroad corridor.  Current traffic counts indicate that the 
existing ADT for Duplainville Road is approximately 1,400 
vehicles.  In the year 2026 the ADT is expected to increase 
slightly to approximately 1,700 vehicles.

The existing lane configuration of Duplainville Road consists 
of one northbound lane, one southbound lane and gravel 
shoulders on both sides of the roadway.  The current post 
speed limit is 45 mph.

The Duplainville Road corridor is made up of a mix of 
residential and business parcels, most of which have direct 
access from Duplainville Road.  The northern portion of 
Duplainville Road beginning at STH 190 (Capitol Drive) and 
continuing north as it approaches the CTH K (Lisbon Road) 
intersection is predominantly residential.  The southern end 
of Duplainville Road, STH 190 (Capitol Drive) and south is 
home to several businesses including Quad Graphics.

The existing Duplainville Road and CTH K (Lisbon Road) 
intersection is located approximately 200’ west of the CTH 
K (Lisbon Road) and Canadian National Railroad crossing.  
Due to the close proximity of the CTH K (Lisbon Road) and 
the Canadian National Railroad crossing, any modification 
to the CTH K (Lisbon Road) profile to accommodate a grade 
separation structure will require improvements to the existing 
CTH K (Lisbon Road) and Duplainville Road intersection. 

Duplainville Road Looking South Just South
of CTH K (Lisbon Road)

Duplainville Road Looking South
at CTH K (Lisbon Road)
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Canadian	National	Railroad	Siding	Track

Along with the mainline track, the Canadian National also 
operates the Duplainville mainline siding track.  A siding track 
is defined as “A track auxiliary to the mainline track used for 
meeting or passing trains.”  

The existing Duplainville siding is located to the east of the 
mainline track.  The Duplainville siding track begins just north 
of Green Road at railroad milepost 102.61 and extends to the 
north approximately 100’ south of the CTH K (Lisbon Road) 
crossing at railroad milepost 105.21.  The siding has a total 
posted length of 13,071’ clear of the mainline track.

Canadian	National	Railroad	Lisbon	Freight	Village

The property located in the southeast quadrant of the CTH K 
(Lisbon Road) and the Canadian National crossing is owned 
by the Canadian National and is home to their Lisbon Freight 
Village facility.  The facility allows for the transfer of bulk 
materials from rail cars to trucks and vice versa.  Current 
materials being transferred are plastics and lumber.

The facility currently consists of two additional railroad tracks 
located to the east of the mainline and siding tracks along 
with an unloading area located between the two tracks.  
The first railroad track parallels the mainline and siding 
track and is approximately 2,100’ long.  The second railroad 
track runs due north and is approximately 1,200’ long.  The 
facilities main access is directly off CTH K (Lisbon Road) 
approximately 400’ from the railroad crossing.

CN Lisbon Freight Village Looking South
at CTH K (Lisbon Road)

CN Siding Track Looking South
at CTH K (Lisbon Road)
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Evaluation	Phase

The purpose of the Evaluation Phase is to identify the most 
outstanding alternatives for further development.  There are 
two phases to this evaluation.  The first is accomplished 
through "screening" the ideas.  This eliminates alternatives 
that violate a constraint, or that so adversely affect interested 
parties as to render the alternative not feasible.  The remaining 
are then rated against a set of criteria developed by the project 
team.  These techniques help identify the alternatives that are 
closer to the stakeholders' needs, desires and constraints.

Development	Phase

The purpose of the Development Phase is to investigate 
additional issues that will facilitate identification of the most 
feasible alternative(s).  This will be accomplished through a 
comparison among the remaining alternatives to each other.

The proceedings of the CAC meetings and the alternatives 
considered are summarized in this project report for use in 
obtaining approval for further study.

3.0		Value	Planning	Methodology

The feasibility study for grade separating CTH K (Lisbon Road) 
and the Canadian National Railroad mainline was conducted 
using Value Planning techniques.  Value planning advocates 
a team oriented step-by-step, systematic approach.  This 
systematic approach is embodied in the job plan (Exhibit 3.1).  
The job plan has several phases which are vital to the success 
of the study.

As part of the study, six Community Advisory Committee (CAC) 
Meetings were held.  The CAC was made up of County, Village 
and Town representatives, State and local governing agencies 
as well as local business owners.  CAC members were selected 
for their knowledge of the project issues and their on-going 
involvement in implementing a solution.

Information	Phase

The purpose of the Information Phase is to gain an understanding 
of the project and the stakeholders affected by the project.  The 
information phase can be summarized as follows:

Review all relevant information on the project, including 
the project description and scope of work
Identify the owners, users, and stakeholders
Identify the needs, desires and constraints of the 
owners, users and stakeholders
Identify project constraints
Define existing conditions
Develop project design criteria
Identify key project milestones

Speculation	Phase

The purpose of the Speculation Phase is to identify ideas for 
grade separating CTH K (Lisbon Road) and the Canadian 
National Railroad track and explore performing functions that 
will enhance performance or acceptance at a reasonable 
cost.

•

•
•

•
•
•
•

Job Plan 
Exhibit 3.1
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4.0	 Information	Phase

The Information Phase began with the acquisition of exist-
ing maps and planning information, and presenting them at 
the first CAC meeting.  The first CAC meeting for the project 
was held on August 24, 2006 at the Spring Creek Church 
located in Pewaukee, WI.  An agenda for the meeting as well 
as a list of participants and meeting minutes are included in 
Appendix A.  The focus of the workshop was the Information 
and Speculation Phases of the study.  In attendance included 
representatives from:

Capitol Airport
City of Pewaukee
Redeemer United Church of Christ
Spring Creek Church
United States Army Corps of Engineers
Vulcan Materials
Waukesha County Public Works
Waukesha County
Wisconsin Department of Natural Resources
Wisconsin Department of Transportation Airport 
Program

Workshop participants presented and discussed the following 
items:

Adjacent property issues
Existing Canadian National Railroad mainline train 
operations
Existing Canadian National Lisbon Freight Village 
operations
Existing conditions along CTH K (Lisbon Road) and 
Duplainville Road
Existing environmental conditions

•
•
•
•
•
•
•
•
•
•

•
•

•

•

•

4.1	 Owners,	Users,	Stakeholders

In general, everyone involved in a project is a stakeholder.  
However, during this part of the Information Phase, they are 
grouped separately as Owners, Users and Stakeholders, as 
defined below:

Owners	–	Those	who:

Own the project;
Fund the project;
Share in the funding;
Represent the owner’s interest; or
Manage the project for the owner.

Users	–	Those	who:

1. Use the project;
2. Operate the project; or
3. Maintain the project.

Stakeholders	–	Those	who:

Financially affected by the project;
Environmentally concerned about the project; or
Disturbed by a required change in habits or 
recreation.

These groupings will help the project team better understand 
what the project does and what it should do.  In subsequent 
sections of this report, the owners, users and stakeholders 
will be referred to only as stakeholders.  

1.
2.
3.
4.
5.

1.
2.
3.

Owners,	Users,	Stakeholders

Adjacent Businesses
Adjacent Residents
Canadian National Railroad
City of Pewaukee
City/Town/Village Utilities
Communications Companies 
Emergency Service Providers
Fiber on CN Right-of-Way
Hamilton School District
Motorists
Office of the Commissioner of Railroads
Pedestrians 
Private Utilities
Town of Lisbon
Trucking Companies
US Army Corps of Engineers
US Environmental Protection Agency
US Fish & Wildlife
Vulcan Materials
Waukesha County Planning
Waukesha County Public Works
Waukesha School District
Wisconsin Department of Natural Resources
Wisconsin Department of Transportation
Wisconsin State Historic Preservation Office

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Additionally, design criteria should be described as a constraint, 
need and desire.  For example, some stakeholders may say that 
vertical clearance under a railroad track might be shown as a 
constraint of 14’-9” (to meet most urban requirements), a need 
of 16’-3” (to meet minimum WisDOT standards) and a desire 
of 16’-9” (to account for future overlays).  On the other hand, 
other stakeholders may say that 16’-9” is the constraint (No 
design exceptions), the need is 16’-3” (to meet WisDOT) and 
the desire is 14’-9” (to reduce the cost of the improvement).   		

			Constraints

Mitigate Impact on Adjacent Residents
Mitigate Impact on Adjacent Businesses
Mitigate Impact on Canadian National Railroad
Maintain CN Access to all Rail Customers
Maintain CTH K (Lisbon Road) Traffic During 
Construction
Mitigate Impact on Private Utilities
Mitigate Impact on City/Town/Village Utilities
Meet Flood Plain Requirements
23' Vertical Clearance for Road over Railroad
16'-9" Vertical Clearance for Railroad over Road
Railroad Maximum Mainline Grade 1.0%
Railroad Maximum Horizontal Curvature 3˚
Railroad Maximum Yard Grade 0.1%
Highway Maximum Grade 8%
Highway - 10' Minimum Lane  Width
Highway - 4' Lateral Clearance
Highway - 18" Curb & Gutter
Mitigate Significant Impacts to Wetlands
Mitigate Significant Noise Impacts
Proposed Structure Aesthetically Pleasing

   

•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

				Needs

Improve Traffic Flow
Reduce Railroad/Highway Conflicts
Grade Separate Railroad from                           
CTH K (Lisbon Road)
Minimize Impact on Adjacent Residents
Minimize Impact on Adjacent Businesses
Minimize Impact on Canadian National Railroad
Railroad Siding Operational During Construction
Railroad Interlocking Operational During 
Construction
Maintain Lisbon Freight Village Capacity
Provide Grade Less Than 1% on CN Mainline
Protect Pedestrians
Maintain Access for Emergency Service Providers
Provide Community Sensitive Design
Minimize Impact on Private Utilities
Minimize Impact on City/Town/Village Utilities
Minimize Impact on Motorists During Construction
Control Stormwater Runoff
Minimize Wetland Impact
Minimize any Additional Noise Impacts
Minimize any Negative Aesthetic Issues Created
Accommodate Increased CN Traffic

•
•
•

•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

4.2			Constraints,	Needs	and	Desires

Each stakeholder is expecting something from the project.  
The stakeholder’s expectations are grouped into Constraints, 
Needs and Desires, as defined below:

Constraints	are:

Legal requirements;
Standards of the owner;
Physical conditions of the site; or
Commitments to stakeholders.

Needs	are:

Expectations that must be fulfilled by the 
project if constraints are not violated.
Limitations or restrictions that are imposed 
by stakeholders but which can be violated.  
The degree of violation will be considered in 
the evaluation of the alternatives.

Desires	are:

Expectations that should be fulfilled if cost is 
not a factor.

There are several points to keep in mind in identifying the 
stakeholder constraints, needs and desires.  The majority of 
constraints are prescribed by the law and by applicable codes 
and standards.  These constraints are too numerous to be listed 
in this feasibility study report.

The constraints that should be listed are those imposed by a 
stakeholder or by a special code or standard.  For example, 
in looking at creating grade separation between a roadway 
and a railroad track by taking the roadway under the railroad 
track, the Wisconsin Department of Transportations “Facilities 
Development Manual” calls for a minimum vertical clearance of 
16’ – 3”.  However, if the upgrade is limited in scope, it would 
be possible to reduce the required minimum vertical clearance 
to 14’-9”.  

1.
2.
3.
4.

1.

2.

1.
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   Desires

No Impact on Adjacent Residents
No Impact on Adjacent Businesses
No Impact on Canadian National Railroad
10,000' Siding for Canadian National Railroad
No Impact on Private Utilities
No Impact on City/Town/Village Utilities
No Impact on Motorists During Construction
Accommodate Future Horizontal Widening of 
CTH K (Lisbon Road)
Railroad 2˚ Maximum Curvature
Highway - 12' Foot Lanes
Highway - 30" Curb & Gutter
Highway - 6% Maximum Grade
No Impact to Wetlands
No increased Noise Impact
Any Proposed Structure would be Aesthetically 
Pleasing

•
•
•
•
•
•
•
•

•
•
•
•
•
•
•

4.3	 Design	Criteria

Roadway

Traffic Volumes
CTH K (Lisbon Road)  ADT (2006) 13,500
Duplainville Road ADT (2006) 1,400
CTH K (Lisbon Road) ADT (2026) 18,400
Duplainville Road ADT (2026) 1,700

Design Speed
CTH K (Lisbon Road), Posted 45 mph 50 mph
Duplainville Road, Posted 45 mph   50 mph

Vertical Curve K Value
Crest curve desirable (50 mph)    110
Sag curve desirable (50 mph)    96

Lane Widths
Desirable    12’-0”
Minimum    10’-0”
Desirable turn lanes    12’-0"

Roadway Cross Slope   
Desirable    2%

Curb & Gutter Widths
Desirable    30”
Minimum    18”

Roadway Grade
Desirable    < 6%
Maximum    8%

Loading
Bridge Design Loading    HS-20

•
•
•
•

•
•

•
•

•
•
•

•

•
•

•
•

•

Vertical	Clearances

Railroad Over Roadway
Minimum  16’-9”

Roadway Over Railroad
Minimum  23’-0”

Pedestrian Bridge Over Roadway
Minimum  17”-0”

Horizontal	Clearances

Railroad Grade
Maximum Mainline Track  1%
Maximum Yard Track  0.1%

Track Spacing
Minimum  15’-0”

Mainline Horizontal Curvature
Desirable  < 2º
Maximum  3º

Design Speed
Permanent Freight  60 mph
Temporary Freight  10 mph

Loading
Bridge Design Load  Cooper E-90

Drainage

100 Year Flood Plain Elevation  828.00

•

•

•

•
•

•

•
•

•
•

•
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4.3		Design	Criteria	(Continued)

As part of this feasibility study, K-Singh and Associates was 
retained to conduct a traffic study report.  Part of the scope 
of work for that study was to collect existing traffic counts 
along CTH K (Lisbon Road) and Duplainville Road along 
with making future traffic projections for the year 2026.  
The complete traffic study report findings can be found 
under a separate cover titled "Traffic Study Report CTH SR 
Extension Between STH 190 and CTH K, Waukesha County, 
Wisconsin" dated November 18, 2006.   

In addition to the Traffic Study Report, K-Singh and 
Associates also conducted a geotechnical exploration of 
the project site.  The results of the geotechnical exploration 
have been documented and can be found under a separate 
cover titled “Geotechnical Investigation Report, CTH K / CN 
Railroad Grade Separation, Waukesha County, Wisconsin” 
dated November 15, 2006.  An item of note as a result of 
the geotechnical exploration is that solid bedrock has been 
located at a depth of approximately 15’ below the existing 
ground surface.  Any excavation below 15’ will most likely 
require blasting.  This information will be especially important 
when evaluating any alternative which proposes lowering 
CTH K (Lisbon Road) underneath the Canadian National 
Railroad.

Roadway design speeds are typically set 5 mph above 
the posted speed limit for new construction.  These design 
speeds are used to establish minimum radius of horizontal 
curves and “K-Values” for both crest and sag vertical curves.  
The K-Value is a ratio between the length of vertical curve 
and the algebraic difference in the roadway grade in and 
out of the vertical curve.  The higher the K-Value, the further 
down the road a driver can see.

The minimum vertical clearances are set by the WisDOT 
“Facilities Development Manual.”  Using these clearances 
and the estimated structural requirements necessary for 
both a roadway and railroad bridge the minimum separation 
between top of rail and top of roadway centerline profiles was 
established.  For this feasibility study, it was calculated that 
27’ would be required for a roadway over railroad structure 
and 24’ would be required for a railroad over roadway 
structure.

4.4	 Design	Issues

A number of design issues influenced the development 
of the alternatives to be taken forward for a more detailed 
evaluation.  The influencing issues identified in the 
development of ideas were:

 Office of the Commissioner of Railroads

All of the alternatives discussed in this report are subject 
to Section 195.29 of the Wisconsin Administrative Code.  
Section 195.29 of the code states that any alteration of an 
existing roadway and railroad crossing (crossing closure, 
crossing modifications and construction of a new at-grade 
or grade separated crossing) are subject to the Office of 
the Commissioner of Railroads review, investigation and 
order.  The process requires a person, government agency 
or WisDOT to petition the OCR for a hearing.  The OCR has 
regulatory authority over all roadway-railroad crossings in 
the State of Wisconsin.  

Railroad	Overpass	vs.	Roadway	Underpass

The two general approaches to roadway-railroad grade 
separation are the road can go under the railroad tracks 
or over the railroad tracks.  Due to the fact the maximum 
railroad grade is very flat (1% max), typically the railroad 
elevation does not change significantly.  In general, a 
roadway underpass has less visual and other impacts on 
the surrounding environment than an overpass.  

Additionally, an underpass only needs to provide 16’-9” 
vertical clearance for roadway traffic, while an overpass 
requires 23’-0” vertical clearance for railroad traffic.  That 
difference of approximately 6’ affects the length of a grade 
separation since the greater clearance requires more length 
to develop using similar vertical alignments.  The primary 
advantages of an overpass include no stormwater pumping 
is required to drain the structure, the railroad tracks are not 
impacted by the structure construction and utility relocation 
tends to be less.    

Existing	vs.	Offset	Horizontal	Alignment

Any proposed grade separation structure could be 
constructed on the existing roadway alignment or it could be 
on an offset horizontal alignment, tying back in to the existing 
alignment on either end of the project limits.  The advantage 
of an existing alignment option is that the majority of the 
roadway right-of-way already exists.  The need to acquire 
additional roadway right-of-way is not as great.  

One advantage of an offset alignment is that it allows for the 
existing roadway to remain open to traffic for a good portion 
of the project construction if not through the duration of the 
project.  The existing alignment option would require the 
existing roadway to be closed to traffic for the entire length 
of the construction.

Railroad	Bridge	Types

There are primarily two choices for railroad structures that 
can be used for a highway underpass, either a through plate 
girder or a beam span structure with a center pier.  The 
advantage of a through plate girder structure is that it would 
be able to span the entire roadway width with no need for a 
center pier in the roadway median.  The disadvantage is that 
the depth of construction required on the girder increases 
as the distance required to span increases.  

The other railroad structure is a beam span bridge.  This 
type of structure utilizes multiple shorter spans which have 
a shallower depth of construction.  For this type of structure 
additional piers would need to be located in the roadway 
median and behind the back of curb.  Beam span bridges 
typically are more cost friendly because the amount of steel 
required is less.
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5.0		Speculation	Phase

The Speculation Phase focused on developing ideas related 
to grade separating CTH K (Lisbon Road) and the Canadian 
National Railroad track.  The Speculation Phase occurred in 
the second half of the first Community Advisory Committee 
(CAC) meeting which was held on August 24, 2006.  

5.1	Ideas

Following the function analysis, the next step is to answer 
the question “What else will do the job?”  This is the key 
question in the Speculation Phase.

Speculation may be carried out in at least three ways:

Random
By Function
By Project element

Among the rules that govern the Speculation Phase 
includes:

Criticism is prohibited
Quantity is desired
Combinations and improvements are sought

An idea is a formulated thought or opinion.  An idea in itself 
may be a complete solution or simply a portion of a complete 
solution that will need to be paired or grouped with other 
ideas to form a complete solution.  Listed below are all the 
idea's generated by the project team.

•
•
•

•
•
•

List	of	Ideas
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6.0		Evaluation	Phase	I

Ideas generated during the Speculation Phase were not 
subject to any criticism.  This is done to promote free 
thinking.  

6.1		Screening	of	Ideas

The next step is Initial Screening to identify real and potential 
conflicts and to consider the likelyhood for acceptance of 
each idea.  In addition, ideas that violated project constraints 
were eliminated.

Through continued discussions with the project stakeholders 
and members of the Community Advisory Committee (CAC), 
alternatives were screened and some rejected.  The legend 
below identifies the disposition of each idea in the Initial 
Screening step and the reasons for rejecting the idea.

Initial	Screening	of	Ideas
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 • Alternative #4A
   Relocate CTH K (Lisbon Road) connection 
   Further to the west and Around the 
   Waukesha County Facility.  Close the
   existing Quarry Corners Parkway access to
   CTH K (Lisbon Road)

 • Alternative #4B
   Relocate CTH K (Lisbon Road) connection  

further to the west and Utilize the    
Waukesha County Facility.  Close the   
existing Quarry Corners Parkway access

   to CTH K (Lisbon Road)

7.1		Typical	Sections	

Exhibits 7.1 through 7.3 illustrates the typical sections which 
were used for generating the slope intercept lines for the various 
alternatives.  The CTH K (Lisbon Road) and Duplainville Road 
typical section matches the existing roadway typical section.  
The railroad typical sections, both the single and double track 
typical sections are the current Canadian National design 
standards.

7.0		Evaluation	Phase	II	/	Development		 	
							Phase

After the Initial Screening of Ideas, it was determined by the 
project team that ten alternatives would be developed for 
further investigation.  The alternatives were broken into two 
general concepts:

Concept	1	-	CTH	K	(Lisbon	Road)	Over	CNRR

  Roadway Over on Existing Horizontal Alignment
  Maintain Existing CN Railroad Profile

Concept	2	-	CTH	K	(Lisbon	Road)	Under	CNRR

  Roadway Under on Existing Horizontal Alignment
  Maintain Existing CN Railroad Profile

Within in each of the two concepts, five alternatives were 
developed which focused on Duplainville Road.  Due to the 
close proximity to the CN Railroad track, any grade separation 
structure between CTH K (Lisbon Road) and the CN Railroad 
track will require Duplainville Road to be modified.  The five 
alternatives for Duplainville Road are very similar under 
Concept 1 and Concept 2 and only the impacts change slightly.  
The following alternatives were developed to accommodate 
Duplainville Road:

Duplainville	Road	Alternatives

 • Alternative #1
   Cul-de-sac Duplainville Road at    

 CTH K (Lisbon Road)

 • Alternative #2
   Maintain the existing CTH K (Lisbon Road)   

 connection with improved geometrics

 • Alternative #3
   "Jug Handle"

CNRR Single Track Typical Section
Exhibit 7.2

CTH K (Lisbon Road) & Duplainville Road Typical Section
Exhibit 7.1

CNRR Double Track Typical Section
Exhibit 7.3
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This is the first of two concepts which strictly takes a look 
at how to grade separate CTH K (Lisbon Road) and the 
Canadian National Railroad.  Under this concept, CTH 
K (Lisbon Road) would be raised over the Canadian 
National Railroad on its current horizontal alignment.  Both 
the Canadian National Railroad horizontal and vertical 
alignments would remain unchanged.

The minimum required clearance over the Canadian National 
Railroad track is 23’ to accommodate railroad traffic.  It is 
estimated that the structural requirements for the roadway 
bridge would be approximately 4’.  Included in the 4’ structural 
requirement is the bridge structure that the roadway will sit 
on along with the roadway itself.  Taking into account the 
minimum railroad clearance and the structural requirements, 
a total clearance envelope of 27’ will be required from the top 
of the railroad track to the top of roadway.  As illustrated in 
the profile view of the exhibit located above, the minimum 27’ 
vertical clearance has been achieved.

Along with meeting the minimum vertical clearance, the 
second design criteria that must be met is achieving the 
minimum “K-Value” for the roadway vertical curves.  Based 
on a posted roadway speed of 45 mph for CTH K (Lisbon 
Road) and a design speed of 50 mph, the minimum K-
Value for a crest curve is 110 and a sag curve of 96.  The 
minimum K-Values for both the crest and sag curves have 
been achieved.

7.2		Concept	1	-	CTH	K	(Lisbon	Road)	Over	CN	Railroad	Track
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As a result of the 27’ minimum increase in roadway elevation 
over the railroad along with the need to meet the minimum 
K-Values for the roadway vertical curves, the impact area 
is significant.  CTH K (Lisbon Road) would need to begin 
elevating just east of the Quarry Corner Parkway intersection 
(approximately 1,100’ west of the railroad track) and would 
touch back down at the driveway for the Francis Mehringer 
property (approximately 1,600’ east of the railroad track).  The 
length required east and west of the railroad track is not the 
same as a result of the existing CTH K (Lisbon Road) profile.  
West of the railroad track the roadway is going uphill towards 
the west and helping or shortening the touch down point, where 
east of the railroad track the roadway is going downhill hurting 
or lengthening the touch down point.

The slope intercept shown illustrates what the impacts would 
be without the use of any retaining walls.  As expected, the 
properties closest to the railroad track would be impacted the 
most because it is at the railroad track where the greatest 
difference in elevation would be in order to accommodate the 
minimum 27’ increase in elevation.  Along with the property 
impacts, existing access to the adjacent properties (driveways) 
would also need to be modified.  As a result of CTH K (Lisbon 
Road) being elevated, all the existing driveways within the 
profile limits would need to be modified to meet the elevated 
CTH K (Lisbon Road) and those closest to the railroad track 
may need to be relocated or closed.  

There would also be a small amount of impact to the wetland 
which has been field delineated east of the railroad track and 
north of CTH K (Lisbon Road).  In addition, the existing culvert 
located under CTH K (Lisbon Road) at the wetland will need to 
be lengthened to accommodate the roadway raise.       

During construction, it is anticipated that CTH K (Lisbon Road) 
would need to be closed for the majority of the construction.  
There are construction methods that would allow for the 
roadway traffic to remain in service such as temporary retaining 
walls, however with any such method would come a major 
increase to the project costs.  As a result of going over the 
railroad track, railroad operations would not change as a result 
of construction and impacts as a result of construction would 
be minimal to the Canadian National Railroad.     
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This is the second of two concepts which looks strictly 
at how to grade separate CTH K (Lisbon Road) and 
the Canadian National Railroad.  Concept 1 looked at 
taking CTH K (Lisbon Road) over the Canadian National 
Railroad.  Under this concept, CTH K (Lisbon Road) would 
be lowered under the Canadian National Railroad on its 
current horizontal alignment.  Similar to Concept 1, both 
the Canadian National Railroad horizontal and vertical 
alignments would remain unchanged and permanent 
impacts to the Canadian National mainline track would be 
minimal.

The minimum clearance required for roadway traffic is
16’-9”, say 17’.  It is estimated that the structural requirements 
for a railroad bridge would be approximately 7’.  Included in 
the 7’ is the bridge structure that the railroad track will sit on 
along with the railroad track section itself (the sub-ballast, 
ballast, ties and rail).  Taking into account the minimum 
roadway clearance along with the railroad bridge structure 
depth and railroad track elements, it is estimated that a total 
of 24’ will be required from the top of roadway to the top of 
the railroad track.  The 24’ elevation difference required to 
take CTH K (Lisbon Road) under the Canadian National is 
3’ less when compared to Concept 1 where a minimum of 
27’ elevation difference was required to take CTH K (Lisbon 
Road) over the Canadian National Railroad.

As was the case in Concept 1, along with the minimum vertical 
clearance required there is also minimum K-Values that need to 
be met for the roadway vertical curves.  Because the minimum 
K-Value is dependant on the roadway speed limit, the minimum 
values of 110 for a crest curve and 96 for a sag curve used in 
Concept 1 still apply for this concept.  The minimum values for 
both the crest and sag vertical curves have been met.  

7.3		Concept	2	-	CTH	K	(Lisbon	Road)	Under	CN	Railroad	Track
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Due to the difference in the minimum vertical elevation difference 
required (24’ for the roadway under the railroad track versus 27’ 
for the roadway over the track) the proposed profile for CTH K 
(Lisbon Road) is approximately 800’ shorter and the impact area 
is less when compared to Concept 1.  CTH K (Lisbon Road) 
would need to be lowered beginning east of Quarry Corners 
Parkway Intersection (approximately 900’ west of the railroad 
track) and would come back up and match the existing CTH 
K (Lisbon Road) profile east of the entrance to the Canadian 
National Lisbon Freight Village (approximately 900’ east of the 
railroad track).  As a result of the proposed profile for CTH K 
(Lisbon Road) being 800’ shorter, the impacts to the wetland 
and culvert east of the railroad track are eliminated since the 
proposed CTH K (Lisbon Road) profile ties back into the existing 
CTH K (Lisbon Road) profile west of the wetlands and culvert.

Similar to Concept 1, the slope intercept shown illustrates what 
the impacts would be without the use of any retaining walls.  
For the most part, the impacts to the adjacent properties and 
driveways remain but are slightly less when compared to 
Concept 1.    

As was the case in Concept 1, it is anticipated that during 
construction CTH K (Lisbon Road) would need to be closed.  
In contrast to Concept 1, this concept will be much more 
difficult to construct and stage from a railroad point of view.  
The Canadian National will require that rail traffic be kept in 
service throughout the construction of the grade separation.  As 
a result, the railroad bridge will need to be constructed in two 
stages and a temporary shoofly will be required.  In addition, the 
necessary railroad signaling will be required in order to tie all 
the tracks (mainline, mainline siding and yard tracks) together.  
All the temporary railroad work along with the signal work will 
add a significant cost to the cost of this concept.              
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7.4		Duplainville	Road	Alternatives

Concept	1	-	Alternative	#1

Due to the location of Duplainville Road to the Canadian 
National Railroad track, several alternatives have been 
developed which look specifically at what could be done 
with Duplainville Road as a result of either raising or 
lowering CTH K (Lisbon Road).  This is the first of five 
alternatives which look at the alternatives for Duplainville 
Road as a result of Concept 1, raising CTH K (Lisbon 
Road) over the Canadian National Railroad.

This is the simplest of the five alternatives for Duplainville 
Road under Concept 1 and the only which eliminates 
the existing connection Duplainville Road has to CTH 
K (Lisbon Road).  Under this alternative, a cul-de-sac 
would be constructed on Duplainville Road just south 
of CTH K (Lisbon Road) and the existing connection to 
CTH K (Lisbon Road) would be eliminated.  The major 
disadvantage of this alternative is that traffic would no 
longer connect with CTH K (Lisbon Road) and it would 
need to find an alternative route to get from Duplainville 
Road to CTH K (Lisbon Road) such as STH 74 or Quarry 
Corners Parkway.  

Compared to the other alternatives, this alternative has the 
least amount of construction and property impacts.  The area 
impacted is simply the area required for the cul-de-sac.  Most 
likely the cul-de-sac could be constructed on the existing 
Duplainville Road right-of-way and there will be no need to 
purchase additional property.  
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Concept	1	-	Alternative	#2

Under this alternative the existing connection Duplainville 
Road has with CTH K (Lisbon Road) would remain.  As 
a result of CTH K (Lisbon Road) being raised 27’ to get 
proper clearance over the Canadian National Railroad track, 
Duplainville Road will also need to be raised approximately 
27’ in order to match CTH K (Lisbon Road) and the entire 
intersection would be elevated from where it is located today.  
The connection would be located approximately in the same 
location it is today but improvements to the intersection 
geometrics would be made to make the intersection safer.  

Presently Duplainville Road intersects CTH K (Lisbon Road) 
at approximately a 50º angle and makes it difficult for driver’s 
to see both directions of travel along CTH K (Lisbon Road).  
The intersection would be brought closer to the railroad track 
in an attempt to make the intersection as close to a 90º angle 
as possible, making it much easier for drivers to see both 
directions of travel.

In order to match the raised CTH K (Lisbon Road), Duplainville 
Road will need to start being raised just south of Betker Drive 
and continue north to CTH K (Lisbon Road).  There will be 
significant impacts to the adjacent properties along Duplainville 
Road as a result of elevating Duplainville Road.  At a minimum 
a retaining wall will be required on the east side of Duplainville 
Road in order to eliminate the impact of the fill coming down on 
the Canadian National Railroad tracks and making the railroad 
tracks un-usable.  A combination of earth fill and retaining wall 
most likely will be required on the west side of Duplainville 
Road to mitigate impacts.         
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Concept	1	-	Alternative	#3

Under this alternative, the connection between CTH K (Lisbon 
Road) and Duplainville Road would remain through what is 
referred to as a “Jug Handle.”  For the Jug Handle, Duplainville 
Road would remain at the elevation it is currently at.  By 
doing so, Duplainville Road along with the Canadian National 
Railroad would go under CTH K (Lisbon Road) and Duplainville 
Road would loop towards the west and tie into CTH K (Lisbon 
Road) at a point further to the west where the grade difference 
between existing and proposed CTH K (Lisbon Road) is not as 
severe.  The term Jug Handle comes from the shape created 
from the resulting alignment for Duplainville Road and its close 
resemblance of a Jug Handle.

The impacts to the property in the northwest quadrant of the 
railroad crossing (the Brue’s Brothers and Michael Brue properties) 
are severely impacted and would need to be acquired in order 
to accommodate Duplainville Road.  In addition to the property 
acquisition, the grade separation structure itself would need to 
be approximately twice as large to accommodate not only the 
Canadian National Railroad, but also Duplainville Road.  The cost 
of the grade separation structure will be significantly larger when 
compared against the other alternatives.

The connection between CTH K (Lisbon Road) and Duplainville 
Road would be located ideally as far to the west as possible for 
two reasons.  The first is it will reduce the amount that Duplainville 
Road will need to be raised to meet CTH K (Lisbon Road).  The 
second is that the further to the west and away from the grade 
separation structure the intersection with CTH K (Lisbon Road) 
is, the further to the east drivers stopped at the intersection will 
be able to see making for a much safer intersection.       
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Concept	1	-	Alternative	#4A

This alternative is the first of two alternatives which looks to route 
Duplainville Road to the west and connect with CTH K (Lisbon 
Road) at a location further to the west.  Under this alternative, 
Duplainville Road would be routed around the existing Waukesha 
County Maintenance Facility and tie into CTH K (Lisbon Road) 
though the existing Mielke property leaving the Waukesha 
County Maintenance facility as is.

This alternative will require significant right-of-way acquisition.  
Once Duplainville Road deviates from its existing alignment, all 
new roadway right-of-way will need to be purchased which will 
result in property acquisition from the Johnson, Ramon Olsen 
Investments, Ellen Glass Trust and Mielke properties.  

One advantage that this alternative has over the previous 
alternatives discussed is that it allows for the existing Quarry 
Corners Parkway intersection with CTH K (Lisbon Road) to be 
relocated further to the east.  Based on current engineering 
standards, the existing Quarry Corners Parkway intersection is 
too close to the STH 74 intersection.  As part of this alternative, 
the existing Quarry Corners Parkway would be routed to the 
east and form a t-intersection with Duplainville Road.  This will 
effectively eliminate one access to CTH K (Lisbon Road) as a 
result of combining the Duplainville Road and Quarry Corners 
intersections.       
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Concept	1	-	Alternative	#4B

This alternative is a slight variation on the previous alternative, 
Alternative #4A.  Under this alternative, rather than avoid the 
existing Waukesha County Maintenance Facility the county land 
is utilized and Duplainville Road is located within the county 
owned land.  As a result of utilizing the county facility, this 
alternative is dependant on relocating the existing facility to a 
new location somewhere else in the county.  

By utilizing the Waukesha County Maintenance Facility land, only 
a small amount of non-county land is required.  Property would be 
required at the Johnson property along with the Ellen Glass Trust 
and Ramon Olsen Investments in order to route Quarry Corners 
Parkway to the east and into Duplainville Road. 

This alternative along with the previous alternative, Alternative 
#4A will allow for Duplainville Road to be open during the majority 
of the construction of CTH K (Lisbon Road).  Duplainville Road 
construction could be staged such that the Duplainville Road is 
completed early on so while the construction of the CTH K (Lisbon 
Road) grade separation structure is on-going, an alternative traffic 
route utilizing Duplainville Road could be provided.
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Concept	2	-	Alternative	#1

Similar to Concept 1, alternatives have been developed for 
dealing with Duplainville Road as a result of Concept 2, lowering 
CTH K (Lisbon Road) and going under the Canadian National 
Railroad.  The general alternatives are similar, but in some cases 
the impacts are slightly different when compared to Concept 
1.  

This alternative is exactly the same as described in Concept
1 – Alternative #1.  The cul-de-sac required to close the CTH K 
(Lisbon Road) and Duplainville Road connection and the impacts 
associated with it are the same regardless of how CTH K (Lisbon 
Road) and the Canadian National Railroad are grade separated, 
through either Concept 1 or Concept 2. 
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Concept	2	-	Alternative	#2

Similar to Concept 1, this alternative looks to maintain the existing 
connection between Duplainville Road and CTH K (Lisbon Road) 
with improved intersection geometrics.  In contrast to Concept 
1 – Alternative #2, this option would require Duplainville Road 
to be lowered to meet a lowered CTH K (Lisbon Road) rather 
than raised.  

In order to meet the lowered CTH K (Lisbon Road), Duplainville Road 
needs to be lowered at the intersection of CTH K (Lisbon Road) by 
approximately 24’.  In order to get down the 24’ required at CTH 
K (Lisbon Road), Duplainville Road needs to begin getting lower 
just north of Betker Road and continue to CTH K (Lisbon Road).  

The adjacent property impacts are very similar to those discussed 
in Concept 1 – Alternative #2, only slightly less.  Since Duplainville 
Road only needs to be lowered 24’ instead of raised 27’, the 
property impacts are not as large.  A retaining wall is still required 
on the east side of Duplainville Road to eliminate the impact on the 
railroad, but when compared to Concept 1 – Alternative #2 the wall 
required will not be as large.  The Property impacts on the west 
side of Duplainville will be slightly less than compared to Concept 
1 – Alternative #2, but a combination of earth fill and retaining wall 
will still most likely be required to mitigate impacts.         
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Concept	2	-	Alternative	#3

This alternative is similar to Concept 1 – Alternative #3 in that 
it connects Duplainville Road to CTH K (Lisbon Road) through 
the use of a “Jug Handle.”  The impacts associated with this 
alternative are exactly the same as those discussed in Concept 
1 – Alternative #3.

The one difference between this alternative and Concept
1 – Alternative #3 is at the grade separation structure.  In Concept  
1 – Alternative #3 there was one large roadway structure that 
allowed CTH K (Lisbon Road) to go over the Canadian National 
Railroad along with Duplainville Road.  Under this alternative, 
two smaller structures will be required to accommodate CTH K 
(Lisbon Road) going under the railroad tracks and Duplainville 
Road.  One railroad structure will be required for the railroad 
tracks and a second roadway structure will be required for 
Duplainville Road.  Most likely the railroad will require the 
roadway structure to be separate from the railroad structure and 
located entirely off of railroad owned property.
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Concept	2	-	Alternative	#4A

This alternative is the same as Concept 1 – Alternative #4A.  
Under this alternative, Duplainville Road would be routed around 
the existing Waukesha County Maintenance Facility and tie into 
CTH K (Lisbon Road) though the existing Mielke property leaving 
the Waukesha County Maintenance facility as is.

The impacts associated with this alternative are the same as 
those discussed in Concept 1 – Alternative #4A. 
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Concept	2	-	Alternative	#4B

This alternative is the same as Concept 1 – Alternative #4B.  
Under this alternative, rather than avoid the existing Waukesha 
County Maintenance Facility the county land is utilized and 
Duplainville Road is located within the county owned land.  As a 
result of utilizing the county facility, this alternative is dependant 
on relocating the existing facility to a new location somewhere 
else in the county.  

The impacts associate with this alternative are the same as 
those discussed in Concept 1 – Alternative #4B.
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7.5		Potential	Evaluation	Criteria

Based on the list developed for the stakeholders; their 
corresponding Needs, Desires and Constraints; as well as 
the Design Criteria and the constructability considerations 
for the proposed alternatives the following criteria was 
developed as possible criteria to be used to evaluate the 
different alternatives:

Community	Access	Impacts

Will the alternative affect the public’s ability to sufficiently 
access community areas?

Impacts	to	Surrounding	Property

Will the alternative minimize or maximize the amount of 
residential and business relocations or alternations to the 
surrounding property?

Impacts	to	Railroad	Operations

Will the alternative allow Canadian National to serve 
customers, meet and pass trains using the siding track and 
transload materials at the Lisbon Freight Village?

Maintain Traffic During Construction

What measures are necessary for the alternative to safely move 
traffic while the new crossing is being constructed (closures, 
construction staging, etc.)?

Access	to	Surrounding	Properties	

Will the alternative allow existing businesses and residents to 
acceptably enter, utilize, and exit their properties?

Facilitate	Construction	

Will the alternative be generally simple or complex to 
construct?

Impact	on	Surrounding	Intersections

Will the alternative affect the STH 74/CTH K (Lisbon Road) 
and the Duplainville Road/CTH K (Lisbon Road) intersections 
severely, moderately, or negligibly?

Stormwater	Management

Will the alternative provide an effective means of drainage?  
Will it require pumping or other special appurtenances?

Provides	for	Future	Widening

Is the alternative easily modified for future additional 
roadway lanes or railroad tracks?

Alignment	Impacts

Will the alternative severely, moderately, or negligibly alter 
the existing horizontal and vertical roadway and railroad 
alignments?

Minimize	Environmental	Impacts

Will the alternative severely, moderately, negligibly, or 
beneficially alter the surrounding environment?  Will the 
alternative affect lower groundwater tables impacting 
wetlands, wells, or vegetation?

Aesthetics

Is the alternative pleasing or offensive to view by the 
residents?
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7.6		Selected	Evaluation	Criteria

The Selected Evaluation Criteria are a more succinct list 
which incorporates all the Potential Evaluation Criteria.  The 
Potential Evaluation Criteria were reviewed, and similar 
criteria were grouped together.  The Selected Evaluation 
Criteria is the criteria which will be used to evaluate each 
of the alternatives.  The seven Selected Evaluation Criteria 
are:

1.	 Constructability

 The ability to get the project built.  Elements include  
 how many stages of construction would be
 required, methods and equipment available to the
 job, potential dangers to construction personnel and  
 how long it will take to construct.

2.	 Environmental	Impacts

 Includes impacts to air and water quality, wetlands,   
 drainage patterns, archeological and historical sites.

3.	 Maintenance	of	Facilities

 Includes effort to maintain the constructed facilities   
 including retaining walls, bridges, detention ponds
 and pump stations.

4. Maintenance of Traffic

 Impacts to motorists and pedestrians during   
 construction.  Elements include detour routes, traffic
 shifts, how are emergency vehicles and school bus
 routes are impacted and what are the safety concerns
 for motorists and pedestrians. 

5.	 Preservation	of	Community

 Long term impacts to the people and community.  
 Includes aesthetics, routing of additional traffic   
 through the neighborhood along with safety and   
 security of the neighborhood.

6.	 Property	Impacts

 Impacts to adjacent property as a result of the   
 project.  Elements include impacts to driveways and
 access to properties, right-of-way and easements
 required for construction.

7. Traffic Impacts

 Long term impacts to motorists and pedestrians.
 Elements include reducing the number of potential
 conflicts, increasing roadway capacity and increasing
 spacing between intersections.

Based on the seven Selected Evaluation Criteria, the following 
matrix was created to assign a weight of importance to each 
of the criteria:

Selected	Evaluation	Criteria	Matrix

Notes:
 1)  A "1" indicates the criteria on the vertical axis is more important than the criteria on the horizontal axis.
 2)  A "0" indicates the criteria on the vertical axis is less important than the criteria on the horizontal axis.
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7.7	 Criteria	Rating

Using the seven Selected Evaluation Criteria, the ten alternatives 
along with the No Build or Do Nothing alternative were evaluated 
based on how well they performed against each of the criteria.  
For each alternative, a ranking of 0 to 5 was given with 5 being 
excellent and 0 being unacceptable.       

Based strictly on the criteria, Concept 1 – Alternative #4B and 
Concept 2 – Alternative #4B rated the highest with a rating of 
3.76 and 3.66 respectively.  Both scores fall between 3 (Good) 
and 4 (Very Good).  

In contrast, the No Build alternative (or Do Nothing) scored the 
lowest under both Concept 1 and Concept 2 with a score of 2.98 
in both cases.  The No Build scores fall between 2 (Acceptable) 
and 3 (Good).

Although it did not happen in this analysis, any alternative with an 
Average Weighted Rating lower than 2.5 needs to be improved 
on if it is to be selected for further consideration.  
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7.8		Cost	Estimates

Along with the preliminary plan drawing, cost estimates 
for each alternative have also been developed.  The cost 
estimates were prepared using 2007 dollars and the most 
up-to-date unit price information available at the time the 
estimates were prepared.    

Definition of Terms

Allowance

A sum of money that is planned to be spent.  Used in the 
absence of precise knowledge, and estimated, to the best 
of one’s ability, to ensure a full and complete estimate.  
Allowances cover events and activities that are normally 
internal and so are directly controllable within the project 
plan.

Contingency

A sum of money not intended to be spent.  Used in the 
absence of precise knowledge, and estimated, to the 
best of one’s abilities, to ensure that a financial buffer is 
available within a budget.  This buffer is intended to assist 
in mitigating the effects of unplanned events and other 
risks that are normally external and so are not directly 
controllable.

Reserve
A sum of money usually held by management (client) 
and not normally intended to be spent.  Used to provide 
insurance against a project or program failing to complete 
on budget or for the revision of a budget in the case 
of changed management or program direction and 
requirement.

The purpose of these cost estimates at this stage is to provide 
a cost comparison of the proposed alternatives relative to 
each other.  The cost estimates will need to be revisited as 
the project moves from the feasibility stage to the preliminary 
engineering and environmental evaluation phase as more 
information becomes available.   
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7.9		Cost	Rating				

In addition to the Criteria Rating, a Cost Rating was also 
performed as it relates to the construction of each of the 
grade separating alternatives.   Based upon the current 
industry unit costs, the approximate cost to construct each 
of the alternatives are:

Concept Alternative        Cost

 1  #1 $5,498,872 
 1  #2 $7,600,928
 1  #3 $7,880,844 
 1  #4A $5,350,190 
 1  #4B $6,126,600
 2  #1 $7,465,651
 2  #2 $8,921,531
 2  #3 $9,203,312
 2  #4A $7,293,097
 2  #4B $8,108,891

Cost	Rating	-	Concept	1 Cost	Rating	-	Concept	2

	Cost	Rating
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Rating	Summary	-	Concept	1

Rating	Summary	-	Concept	2

7.10		Rating	Summary

Finally, a Ratings Summary was performed combining the 
Criteria Rating and the Cost Rating analysis.  Using the Average 
Weighted Rating for each alternative in the Criteria Rating and 
the Cost Rating analysis, a Value Index can be applied to the 
ratings as a way to further evaluate the alternatives.   

The Value Index is a tool used to assign different weights to 
either the Criteria Rating or the Cost Rating.  If cost is determined 
to be more important than criteria, a 2 (cost):1 (criteria) Value 
Index may be used.  On the other hand, if criteria is viewed 
as more important than cost, a 2 (criteria):1 (cost) Value Index 
would be used.

Using the Value Index for both Concept 1 and Concept 2, it 
can be seen that regardless of whether criteria is determined 
to be more important than cost, or cost is determined to be 
more important than criteria, the same alternative scores the 
highest.

For Concept 1, the highest rated alternative is Alternative #4A.  
In comparison, the lowest rated alternative in each case using 
the Value Index is Alternative #3.

Similiarly for Concept 2 the highest rated alternative is also 
Alternative #4A.  As was the case for Concept 1, Alternative #3 
is also the lowest scoring alternative under Concept 2.
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8.0		Public	Meeting	Summary

As part of the feasibility study, two Public Informational Meetings 
were held to present preliminary concepts and study progress to 
the general public.  The Public Informational Meetings allowed the 
citizens of Waukesha County a chance to get an understanding 
of the project, view exhibits of the various alternatives, ask 
questions and provide input into the project.  Comment forms 
were available and those in attendance were encouraged to 
document any comments that they may have and turn them into 
the design team so they could be properly documented.

All the information which was presented at the Public Informational 
Meeting can be seen in Appendix C and Appendix F.  Located 
in Appendix C and Appendix F are copies of the meeting sign in 
sheets, meeting handout, exhibit boards on display along with 
all the public comments received from the meeting.  Appendix C 
contains the materials from the first Public Information Meeting 
and Appendix F contains the materials from the second Public 
Informational Meeting.  

The first Public Informational Meeting was held on Tuesday, 
November 28, 2006 at the Spring Creek Church located just south 
of the project site on STH 190 (Capital Drive).  The following is 
a summary of the exhibits which were on display:

CTH K (Lisbon Road) Overview Map
Existing CTH K (Lisbon Road) Plan & Profile
Existing Canadian National Railroad Plan & Profile
Existing Duplainville Road Plan & Profile 
Proposed CTH K Typical Section
Proposed CTH K Concept 1 Plan & Profile
Proposed CTH K Concept 2 Plan & Profile
Proposed Duplainville Road Alternative #1
Proposed Duplainville Road Alternative #2
Proposed Duplainville Road Alternative #3
Proposed Duplainville Road Alternative #4A, #4B
Proposed Duplainville Road Alternative #5
Proposed Duplainville Road Alternative #6A, #6B, #6C

•
•
•
•
•
•
•
•
•
•
•
•
•

The second Public Informational Meeting was held on Tuesday, 
March 27, 2007 also at the Spring Creek Church.  The following 
is a summary of the exhibits which were on display:

CTH K (Lisbon Road) Overview Map
Proposed CTH K Typical Section
Proposed CTH K Concept 1 Plan & Profile
Proposed CTH K Concept 2 Plan & Profile
Proposed Concept 1 – Alternative #1
Proposed Concept 1 – Alternative #2
Proposed Concept 1 – Alternative #3
Proposed Concept 1 – Alternative #4A
Proposed Concept 1 – Alternative #4B
Proposed Concept 2 – Alternative #1
Proposed Concept 2 – Alternative #2
Proposed Concept 2 – Alternative #3
Proposed Concept 2 – Alternative #4A
Proposed Concept 2 – Alternative #4B 

•
•
•
•
•
•
•
•
•
•
•
•
•
•
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9.0	Recommendations

Benesch was retained to evaluate the feasibility of grade 
separating CTH K (Lisbon Road) and the Canadian National 
Railroad.  A Value Planning approach was used throughout the 
investigation process which included six Community Advisory 
Committee (CAC) meetings with various stakeholders along with 
two Public Informational Meetings for the general public.  As a 
result of the six CAC meetings, the following two concepts for 
CTH K (Lisbon Road) and five alternatives for Duplainville Road 
were developed:

Concept	1	-	CTH	K	(Lisbon	Road)	Over	CNRR

 • Roadway Over on Existing Horizontal Alignment
 • Maintain Existing CN Railroad Profile

Concept	2	-	CTH	K	(Lisbon	Road)	Under	CNRR

 • Roadway Under on Existing Horizontal Alignment
 • Maintain Existing CN Railroad Profile

Duplainville	Road	Alternatives

 • Alternative #1
   Cul-de-sac Duplainville Road at    

 CTH K (Lisbon Road)

 • Alternative #2
   Maintain the existing CTH K (Lisbon Road)   

 connection with improved geometrics

 • Alternative #3
   "Jug Handle"

 • Alternative #4A
   Relocate CTH K (Lisbon Road) connection 
   further to the west and Around the Waukesha
    County Facility.  Close the existing Quarry
    Corners Parkway access to CTH K
   (Lisbon Road)

 • Alternative #4B
   Relocate CTH K (Lisbon Road) connection  

 further to the west and Utilize the Waukesha
   County Facility.  Close the existing Quarry
   Corners Parkway access to CTH K
   (Lisbon Road)

The Canadian National Railroad track is currently at the maximum 
1% grade allowed for mainline track per current Canadian National 
Railroad design practices.  As a result, it was determined not 
feasible to raise the Canadian National Railroad tracks and only 
alternatives which altered CTH K (Lisbon Road) were studied.  

After the six CAC meetings and the Evaluation/Development 
Phase were completed, Concept 1 – Alternative #4A scored the 
highest and were considered to be the most feasible.

Due to the existing exposure factor at the crossing and the 
forecasted traffic growth along CTH K (Lisbon Road) as well 
as along the Canadian National Railroad, a grade separation 
is warranted and recommended.  Based on all the information 
developed from the workshops, hearing all the public comments 
and concerns as well as our engineering judgment, Benesch 
recommends that Concept 1 -  Alternative #4A be developed 
further.   

Concept	1	-	Alternative	#4A

Concept 1 - Alternative #4A proposes grade separating CTH 
K (Lisbon Road) and the Canadian National Railroad by 
constructing a roadway bridge which will allow CTH K (Lisbon 
Road) to go over the Canadian National Railroad track.  CTH 
K (Lisbon Road) will remain on its current horizontal alignment 
and will need to be closed to through traffic for the majority of 
the construction of the grade separation structure.  

Under this alternative, there is no change to the horizontal and 
vertical alignments of the Canadian National Railroad.  As a 
result, there will be no impact to the Canadian National train 
operations.  This alternative will not require any temporary track 
and signal work such as a shoofly to maintain train operations.  

Under this alternative, Duplainville Road would be relocated to 
the west and routed around the Waukesha County Maintenance 
facility.  Additional property will be required to accommodate the 
relocated Duplainville Road.  

Along with relocating Duplainville Road, Quarry Corners Parkway 
will also be relocated under this alternative.  The existing 
intersection with CTH K (Lisbon Road) is located to close to the 
STH 74 intersection  per current engineering standards.  Under 
his alternative, Quarry Corners Parkway will be relocated further 
to the east and tie into the relocated Duplainville Road.  

By combining the Quarry Corners Parkway and Duplainville 
Road, one existing access point along CTH K (Lisbon Road) is 
eliminated.  Combining access points and eliminating multiple 
access points reduces potential conflict points and makes the 
roadway safer to travel.
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