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Highway Design Issues That May Affect Land Use Decisions1 

 

1. Location 

 Existing alignment 

 New alignment 

 Bypass alternatives 

 Interchange/intersection 

2. Access Management 

 Full access control (grade separated interchanges) 

 Partial access control (at grade intersections) 

 Frontage roads/internal streets 

 Limited or purchased access rights 

 Restricted use (e.g. field access) 

 No access control 

3. Capacity 

 Additional traffic lanes 

 HOV lanes 

 Additional modes: 

 Bicycle lanes 

 Bus lanes 

 Bicycle routes 

 Bus routes 

 Sidewalks 

 Pedestrian over/under pass 

 Rail 

4. Travel Patterns 

 Changes in traffic volumes 

 Changes in traffic mix 

5. Traffic Control 

 Divided highway 

 Raised median: 

 Cross street, with or without median openings 

 Driveway, with or without median openings 

 Interchange configuration 

 Traffic signals Left, right turn signals 

 Stop signs 

 Left/right turn lanes 

 Continuous left turn lanes 

                                                      
1 These issues are also of interest to present land users. 
 
Source: “Indirect Effects, Agency Approach Highway Induced land Development Experience and Procedures; Sarah Jo 
Peterson, Wisconsin Department of Transportation 
Presented to Environmental Analysis of Highway Projects, Department of Engineering Professional Development; College of 
Engineering, University of Wisconsin – Madison/ Extension 
Madison, Wisconsin: March 18-20, 1996 
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6. Other 

 On-street parking 

 Shoulders 

 Noise barriers 

 Landscaping 

 Traveler accommodations/amenities 

 View of and from the facility 

 Drainage features 
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Trends and Patterns of Existing Land Use and Development 

 
PATTERNS 
At a minimum, most projects will need to distinguish between developed areas 
and agricultural rural areas and to identify areas of natural resource interest. 
 
Types of Land Uses and Questions for More Detailed Analysis 
1. Industrial: Where are any established industrial parks in the project study area? How much of the 

industrial park is occupied? What types of transportation serve the industrial park? 
2. Residential: What types of residential land uses are found in the project study area? Where are they 

located? 
3. Commercial / Retail: What types of commercial and retail land uses are found in the project study 

area? Where are they located? What types of transportation serve them? Is there room for expansion 
and/or unused space? 

4. Highway Service Facilities: Are any highway service facilities located along the transportation corridor 
under study? 

5. Central Business District: Where is the CBD? Is congestion an issue in the CBD? Is parking an issue 
in the CBD? Is the health of commercial and retail establishments an issue in the CBD? 

6. Institutional: Are there any institutional uses adjacent to any of the transportation alternatives? 
7. Sewer Service Areas and Other Utilities: Where is the boundary for sewer and/or water service? 
8. Transportation Infrastructure: What role does the transportation corridor under study play in relation 

to the rest of the transportation system? Are there harbors, rail yards, or airports in the project study 
area? 

9. Parks and Open Space: Are any parks adjacent any of the transportation alternatives? Are there any 
parks that serve users outside local communities in the project study area? Is the continued existence of 
privately owned open space an issue? 

10. Agricultural: What types of agricultural uses exist in the project study area? How large are contiguous 
blocks of agricultural land? Are large areas of agricultural land under corporate ownership? Are the 
large land holders in agribusiness? 

11. Areas of Natural Resource Interest: Where are areas of natural resource interest located? Are these 
areas directly or indirectly affected by the transportation alternatives? 

12. Areas of Cultural Resource Interest: Are there any identified historic or archeological resources in the 
project study area? Is anything on or eligible for the National Register of Historic Places? Are identified 
resources directly or indirectly affected by the transportation alternatives? 

 
TRENDS 
At a minimum most projects will need to include the past and projected future 
population growth by county, city, village, and/or town in the project study area. 
 
Examples of More Detailed Analysis 
A. Employment trends and projections by sector (to indicate what types of commercial, industrial or institutional 

land uses may be expanding or contracting). 
B. Residential housing permits issued and housing prices over the last five to ten years (to indicate possible 

changes in residential land uses). Past trends and future projections of population densities in units of 
persons per acre, households per acre, persons per acre of commercial use etc. (to indicate changes in 
land consumption rates). 

C. Conversion of agricultural land to non-agricultural uses and land prices for sales of land continuing in 
agricultural use and for land converted to nonagricultural uses (to indicate stability of agricultural land uses). 

D. Participation in any farmland preservation programs (to indicate stability of agricultural land uses). 
E. Sanitary septic system permits (to indicate how much development is happening in unsewered areas, which 

indicates limited urban services). Commuting patterns (to indicate the relationship between employment and 
residential land uses). 

 
______________ 
Source: “Indirect Effects, Agency Approach Highway Induced land Development Experience and Procedures; 
Sarah Jo Peterson, Wisconsin Department of Transportation 
Presented to Environmental Analysis of Highway Projects, Department of Engineering Professional 
Development; College of Engineering, University of Wisconsin – Madison/ Extension 
Madison, Wisconsin: March 18-20, 1996 
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Extent of Land Use Planning and Regulation 

What are the decision-makers' future visions for their area’s land use and development? 
 
PLANS 
 
Types of land use plans  
Private Regional Small area plans 
Local State Land use type specific plans 
County Comprehensive  
 
Inventory all relevant land use plans  
Any local or regional plan that is related to land development in the project study area may be relevant to this 
section. Plans not traditionally thought of as land use plans, such as area wide transportation plans may also be 
important. The inventory should also include new or ongoing planning efforts. 
 
For each area/governmental unit record the following: 

 Does the area have a plan? 
 Date adopted or last updated. 
 Statements about the proposed transportation project. 
 Statements about future land development. 

 
Examples of More Detailed Plan Analysis of Key Issues 
 
Impacts on an Area of Natural Resource Interest? How do the plans address the area of natural 

resource interest? 
Impacts on Central Business Districts? What do the plans say about commercial 

development on the periphery and/or maintaining 
the vitality of downtown? 

Concerns about "Strip" Commercial Development? What type of development do the plans call for 
along the proposed transportation improvement 
alternatives? 

Impacts on Agricultural Land? Do the plans have measures to preserve 
agricultural land? 

Multiple Plans Creating Difficulties? Produce a conglomerate map of all land use plans 
in the project study area. 

Difficulties Communicating the Future Implications 
of the Plans on Land Use Patterns? 

Describe plan implementation in a future year; i.e., 
if the plans were implemented, what would an area 
look like in 20##? 

 
REGULATIONS 
 
Types of Regulations 
  

Land Use 
Management 

Infrastructure 
Management 

Natural Resource 
Management 

Zoning Ordinances Sewer/water service Public or private ownership 
Subdivision/Plat  
Review 

Septic systems Conservation  
easements 

 Official Mapping Access management  
 
Regulations in the entire project study area 
For each county, city, village, or town in the project study area: 

 Does it have a general zoning ordinance? 
 Does it have land regulations designed to preserve agricultural or open space land uses? 

 
More Detailed Regulation Analysis of Key Issues 
For example, if the land immediately adjacent to project alternatives has been identified as a key issue: 

 How is the land zoned? 
 Have the local governments officially mapped anything? 
 What level of subdivision activity has there been? 
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 Are there highway access controls on any of the intersecting highways? 
 Are there any conservation easements? 

 
IMPLEMENTATION OF PLANS 
 

 Is the project study area consistently covered by up-to-date land use plans? 
 Are there conflicts between/among the plans? 
 Do the plans have regulations implementing them? 
 Are there conflicts between plans and regulations? 

 
_____________ 
“Indirect Effects, Agency Approach Highway Induced land Development Experience and Procedures; Sarah 
Jo Peterson, Wisconsin Department of Transportation 
Presented to Environmental Analysis of Highway Projects, Department of Engineering Professional 
Development; College of Engineering, University of Wisconsin – Madison/ Extension 
Madison, Wisconsin: March 18-20, 1996 
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ASSESS POTENTIAL CONSEQUENCES TO THE HUMAN ENVIRONMENT 
 
A. Location and Type of Development Are Known  
If any parcels of land are identified as having a high probability of development related to any of the 
transportation alternatives, then the potential environmental consequences of the development, at those specific 
locations, would be analyzed. It may be difficult to produce more than just a general description of potential 
environmental consequences unless the type and intensity of the development is also known.  
The environmental consequences of the project-induced development could include both direct and indirect 
effects. Estimates of hectares of wetland loss, hectares of agricultural impact, historic and cultural resource 
impacts, noise and air impacts, and any other applicable impacts need to be made. FHWA Technical Advisory 
T6640.8A (1) can be referenced for a list of topics to be covered. 
 
B. Location of Development Is Unknown  
It is far more likely that the preceding analysis will not identify any locations of project-induced development. 
Therefore, the written analysis of the potential consequences to the human environment of project-induced land 
development would contain short, general descriptions of the types of environmental consequences often 
associated with the previously identified trends or patterns.  
The most important environmental consequence a transportation improvement can have on land development 
trends and patterns is to change them from lower intensity land uses to higher intensity ones. Rural, agricultural, 
or open space land uses being converted to residential, commercial, or industrial land uses are examples of this 
change. The environmental consequences therefore can be generally conceptualized as the environmental 
consequences of "urbanization." It may be helpful to consider urbanization to take place in two forms.  
The first form of urbanization involves drastically changing the existing landscape, such as when a city expands 
into adjacent open space. Such changes can have the following impacts. 
 
Beneficial Adverse 
Employment opportunities 
More housing types 
Greater variety of goods and services 
Reduced congestion in some areas 
Lower accident rates 

Increased noise 
Increased traffic in some areas 
Runoff from paved areas 
Lost wildlife habitat 
Air/water pollution 
Lost agricultural land 
Increased demand for municipal services 
Decline in existing businesses as a result of more 

competition 
  
The literature on the environmental impacts of urbanization and suburbanization may be of further assistance.  
The second form of urbanization tries to fit higher intensity land uses into the existing natural or rural landscape. 
This is seen when rural residential, recreational, or tourism oriented development is built to capture the aesthetic 
amenities of a natural or rural setting. This type of development often happens at much lower densities than city 
expansion. The same types of environmental consequences seen under the first form of urbanization may 
apply, although they may be more incremental and/or subtle. One important difference between the two forms is 
that the latter form tends to use private septic systems and individual wells instead of public water and sewer 
service. The literature on the environmental impacts of rural residential development (exurbanization) and rural 
recreational development would provide more detailed information. 
 
 
“Land Use in Environmental Documents” Indirect ands Cumulative Effects Analysis for Project-Induced Land 
Development; Technical Reference Document 
Sarah Jo Peterson and Susan Fox, Wisconsin Department of Transportation 
Pages VI-1 and VI-2 
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TOOLS TO MANAGE LAND DEVELOPMENT  

The final analysis section in an environmental document is a list of "tools" that may be used to manage the 
identified project-induced land development. The environmental document provides an opportunity to identify 
land management techniques that may 1) Address concerns about the effects of project-induced development, 
2) Improve the general management of land use in the project study area, and 3) Lead to benefits to the 
transportation system, including the proposed project. Including a tools section also meets the need to address 
mitigation, as required under CEQ regulations.  

NEPA requires that, for projects with a significant impact, the environmental document identify all relevant, 
reasonable mitigation measures that could improve the project. The mitigation measures are to cover the range 
of the proposal's effects, including measures for effects that by themselves would not be considered 
"significant." The document is also to include, whenever relevant, mitigation measures that are outside the 
jurisdiction of the lead agency or the cooperating agencies.  

The CEQ defines “mitigation of effects” as avoiding, minimizing, rectifying, reducing and/or compensating with a 
substitute. For indirect effects, conceptual plans and/or methods for mitigation are to be discussed. Adopted, 
detailed mitigation plans are not warranted. The mitigation discussion should also include an analysis of the 
probability that identified mitigation measures will be implemented.  

Although the environmental document is required to identify mitigation measures for all indirect effects, WisDOT 
is not required to mitigate indirect effects that are outside of its control. Project-induced land development is 
almost always under the control of local governments and the private sector, not WisDOT.  

When addressing project-induced land development, the designer should use the term “tools” instead of 
“mitigation.” The federal definition of “mitigation” suggests actions addressing negative or adverse impacts. 
Interest groups, however, will likely disagree about whether project-induced land development is a positive or 
negative impact. Furthermore, the identified measures will probably have benefits in addition to addressing the 
projects effects.  

 

ANALYSIS PROCESS 

1. Identify a list of potential land use management tools. 

Tools fall roughly into four categories: 

 Transportation Facility Design and Access Management 

 Planning  

 Regulation  

 Education  

The environmental document should include any actions WisDOT is taking to improve the project, and thereby 
lessen its indirect effects. Actions include coordinating with federal, state or local governments and landowners, 
incorporating design features to serve or better accommodate existing and/or planned land uses, and providing 
access management. 

 

2. Match the tools with key issues and potential consequences.  

The discussion of potential consequences, developed under the guidance in FDM 25-5 Attachment 18.4, will 
provide a framework for matching tools to key issues and indirect effects. A discussion of tools to address 
indirect effects that themselves are only identifiable at a very indefinite or imprecise level will most likely also be 
at a limited, general level. If specific information can be established about a particular concern or impact (where, 
when, how much, what exactly), then it may be possible to discuss in a more detailed manner the application of 
a land use management tool. Assistance from a land use professional may be required to recommend 
appropriate tools for a specific set of circumstances. 

 

3. Identify who has control over the indirect effects and the authority or jurisdiction to exercise the 
tools. 

 Local Government 

 County/Regional Government  

 State Government  

 Federal Government 
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 Private Sector 

 

4.  Analyze the likelihood that the tools will be implemented.  

Questions that may help assess the likelihood of tool implementation include: 

 Is the tool currently enabled for use under a local ordinance and/or state or federal statute? 

 Is there local opposition to a tool? 

 Is there a history of non-enforcement of the tool? 

 Will it take a long period of time to implement the tool? 

 

 

“Land Use in Environmental Documents” Indirect ands Cumulative Effects Analysis for Project-Induced Land 
Development; Technical Reference Document 
Sarah Jo Peterson and Susan Fox, Wisconsin Department of Transportation 
Pages VII-1 and VII-2  
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METHODOLOGY OVERVIEW 

SHP Bypass Policy Evaluation Study 

 

BACKGROUND  

The Wisconsin Department of Transportation (WisDOT) and HNTB conducted extensive research on bypass 
selection policies across the country. This research is reported in a separate document. The following 
methodology has been developed based on the research findings and WisDOT State Highway Plan (SHP) 
needs. Accordingly, the bypass evaluation methodology is divided into three “Phases”, with each phase 
involving an evaluation of different factors important in bypass decision making. The three phases can be 
summarized as follows: 

 Phase I - Benefit/Cost Analysis (quantitative); 

 Phase II - Community Impact Assessment (qualitative); and, 

 Phase III - Environmental Screening Assessment (qualitative).  

Phase I - Benefit/Cost Analysis: Quantifiable factors analyzed in Phase I focus primarily on benefits realized 
by “through” travelers. These benefit factors include travel time savings, fuel savings, and the potential reduction 
in vehicle crashes (accident cost savings). Cost factors include the cost to construct and maintain a bypass 
facility, as well as costs to maintain the existing facility. Based on the results of the benefit/cost analysis, each 
bypass was given a score ranging from 0.5-5.0. The B/C analysis was given a weight of 20, resulting in the 
maximum score assigned to Phase I of 100 points.  

Phase II - Community Impact Assessment: Phase II considers assessment of seven qualitative factors 
identified through research as important considerations in the bypass decision making process. These factors 
focus primarily on those factors important to a bypassed community. “Phase II” factors include projected traffic 
congestion levels on the existing facility, reduction in trucks and bypassable auto traffic on the existing facility, 
community population, percent of county-wide retail trade within the specific community, population growth 
trends (percent growth compared to the average statewide growth), and the existence of the potential bypass 
facility along WisDOT’s Corridors 2020 Multilane Connector system. Values are assigned to each of the 
qualitative factors based on their potential benefit to the bypassed community. Values for each of the 7 factors 
range from 0.5 to 5. Each individual factor is weighted differently within the Phase II analysis (ranging from 1 to 
4 points). A maximum score of 100 points is possible within Phase II.  

Phase III - Environmental Screening Assessment: Phase III involves an environmental screening 
assessment, that considers specific environmental impacts (both natural and human environment) associated 
with two roadway improvement scenarios: (1) construction of a bypass facility; and, (2) improvement of the 
existing facility, with no bypass construction. The qualitative impacts are rated as “no impact”, “minimal/minor 
impact” or “significant/major impact” (requiring extensive mitigation efforts, avoidance, and/or agency 
coordination). Phase III required WisDOT District input on potential impacts to wetlands or other natural 
habitats: secondary land use impacts; impacts to cultural features or Section 4f/6f properties; relocation of 
businesses, residences, utilities or other infrastructure; hazardous site impacts; impacts on noise sensitive sites; 
and, impacts to agricultural lands. The Phase III analysis has a maximum score of 100 points, (5 points possible 
for each factor under each of the “scenarios” with weighting factors for each category ranging from 2 to 5).  

Total cumulative point scores possible in the methodology, when considering all three Phases is 300 points 
(Phase I - 100, Phase II - 100, Phase III - 100). 

 

LOCAL AND POLITICAL LEADER SUPPORT FOR BYPASSES  

It is important to note that bypass policy research conducted by HNTB and WisDOT (at both the state and 
national level) has shown that one of the most important considerations in the bypass decision making process 
is the existence (or level) of local community or other political leader support. In fact, past experience in many 
bypass cases has shown that this is often the overriding factor in the bypass decision making process; not only 
whether or not to build, but also the bypass alignment and configuration, location of access points (such as 
interchanges or at-grade intersections), posted speed along the bypass route, as well as other important 
considerations.  

However, for many of the communities evaluated in this study, the level of local or other political leader support 
is not yet known. This is primarily because traffic and/or other conditions may not yet have warranted the 
"engagement" of community or other political leaders in the bypass issue, as design and construction of a 
potential bypass is likely several years away.  

While recognizing the importance of local and other political leader support, this bypass policy evaluation study 
is designed to evaluate all communities using the same quantifiable and qualitative decision factors on a level 
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playing field, outside of local/political influences. This has been done to ensure an objective, deliberate, and 
consistent evaluation.  

WisDOT’s integration of the results from this study into the State Highway Plan will ultimately need to consider 
whether or not each local community or other political leadership supports a particular bypass. Further, 
community support will become increasingly important, especially as a potential bypass proceeds toward project 
development. 

PHASE I SCREENING: BENEFIT/COST ANALYSIS  

Phase I of the WisDOT State Highway Plan (SHP) Bypass Policy Evaluation Study, analyzes quantifiable 
benefits and costs of constructing a bypass facility within communities on the Corridors 2020 Connector system. 
The result of the analysis in Phase I is a selected benefit/cost ratio for each potential bypass.   

The benefit/cost ratio from Phase I for each of the 31 candidate bypassable communities measures the potential 
incremental benefits of constructing a bypass facility versus continued travel on the existing roadway section.  

The objective of Phase I is to develop a comprehensive, quantifiable analysis of the expected benefits provided 
to both users of the bypass and non-users (i.e., those remaining on the facility through the community). 
Research was conducted into policies, procedures, and considerations utilized by other state DOT’s, WisDOT 
District offices, and other agencies to identify which items are considered critical criteria in the evaluation 
process. Those indicators which could be quantified were ultimately analyzed in terms of a single benefit to cost 
ratio.   

WisDOT staff, both at the Central Office and at all District offices, were instrumental in providing the data 
needed as input to the bypass screening matrix. Existing conditions such as, current and projected average 
daily traffic (ADT’s), roadway segment length, facility type, number of lanes, posted speeds, presence of traffic 
signals, percent trucks, and crashes were obtained from the WisDOT State Highway Deficiency File. Information 
regarding the candidate bypasses provided by the respective WisDOT District staff included; the preferred 
bypass alignment and length, facility type, number of lanes, number of interchanges, and expected speed limit. 
Where available, the anticipated bypassable traffic volumes and truck percentages were obtained from recent 
origin/destination travel studies. Where this data was not available, the State Highway Plan forecasting model 
was used to estimate bypassable traffic volumes. 

 

BYPASS FACILITY BENEFITS  

Research has shown primary considerations for construction of a bypass include: traffic congestion relief by 
reducing the volume of vehicles and trucks passing through a community, improved traffic and pedestrian safety 
within a community; improved attractiveness of downtown; improved access to backbone facilities, and potential 
for local economic development (through the provision of a more desirable central community business 
atmosphere and by potentially providing more direct access to business/industrial parks). The potential 
quantifiable benefits of constructing a bypass around a proposed community can be measured in three ways:  

1. The travel time savings as a result of traveling on an improved (usually) higher speed bypass 
facility;  

2. The potential fuel savings gained by avoiding starts-and-stops on the existing congested roadway 
segments; and,  

3. The potential crash reduction as a result of vehicles traveling on a bypass facility with a lower 
crash rate.  

A standardized set of analysis worksheets was developed for the Phase I assessment. These worksheets are 
termed bypass benefit/cost “Master Sheets,” (an example Master Sheet is included with the Phase III 
Environmental Screening worksheet). The Master Sheets summarize quantifiable data that was input for each 
candidate bypass community (existing facility and the potential bypass facility). The data include: facility length, 
average speed limits, travel time, and percent bypassable autos and trucks. Benefits, in terms of dollar savings, 
are measured by comparing the value of time, fuel consumed and crash costs.  

Costs of travel are calculated for the existing route assuming ADT’s at the 1995 level and 2020 level. Cost of 
travel on the existing route after removing the bypassable traffic, plus the costs associated with travel on the 
bypass are then calculated. The difference in these costs are the incremental benefit of the bypass.   

The candidate bypass route includes the potential bypass, plus the appropriate roadway termini at both ends of 
the bypass (along the existing route). This identification of start and end points is necessary to compare the 
potential bypass facility with the existing route segments, as taken from WisDOT’s State Highway Plan 
Deficiency File.  

Roadway lengths and speeds were added by segment (according to the Deficiency File segment breakdown) for 
the existing route. Each segment was categorized as either urban or rural, which was necessary for the 
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assignment of traffic capacities for each segment. WisDOT provided a potential alignment, from which the 
length of the potential bypass could be quantified.   

The average daily traffic volume for the existing route was taken from the State Highway Plan Deficiency File. 
The file included 1990 volumes by segment, along with traffic forecasts in ten year increments. Traffic volumes 
for 1995 (the midpoint between 1990 and 2000) and 2020 were included on the worksheet. ADT’s were 
multiplied by segment length to obtain Vehicle Miles of Travel for the existing route and the proposed bypass 
route. Because the traffic volumes in the deficiency files represent average annual daily traffic, a multiplier of 
365 was used to convert segment volumes to annual traffic levels.  

Roadways that were subject to high level of off-peak travel, such as recreational trips made during summer 
weekends, were identified. The following twelve communities were identified by WisDOT as being affected by 
these traffic patterns: Baraboo, Lake Geneva, Lena, Pound/Coleman, Wautoma, Eagle River, Antigo, Turtle 
Lake, Clayton, Clear Lake, Hayward, and Superior. Of the twelve, six have permanent count stations. The 
average variation between Friday traffic volumes and ADTs was found to be approximately 1.24 and the 
variation between the average ADT and the summer variations was 1.32. Therefore, a recreational factor of 1.64 
was applied to represent rescheduled traffic impact conditions (1.24 x 1.32 = 1.64). Benefit/Cost calculations 
were made for average conditions and for peak recreational conditions. The “final” adjusted Benefit/Cost 
number assumed average ADT conditions to occur 70% of the time, and recreational conditions to occur 30% of 
the time.  

Whenever possible, the volume of bypassable traffic was identified from local Origin-Destination (O-D) studies. 
For those cases where no O-D information was available for the a candidate bypass, WisDOT’s State Highway 
Plan travel forecasting model was used to estimate through traffic and the number of trucks on the route. 
Occasionally, there was a difference in traffic volumes for “through” traffic on the corridor termini. In those cases, 
the station with the higher volume was used to calculate percent bypassable traffic.  

The percent truck volume was applied to the ADT forecasts to determine the number of trucks using the bypass 
in the year 2020. The traffic assigned to the bypass was separated into truck and auto traffic and removed from 
the existing route traffic volumes.  

Volume-to-Capacity (V/C) Ratios: Volume-to-capacity ratios for 1995 and 2020 were calculated. The capacities 
shown on Table 1 represent the maximum number of vehicles that can be accommodated on a specific roadway 
type, and are generally a function of the number of lanes and facility type. Depending on the v/c ratio, a traffic 
signal delay penalty of 5 to 60 seconds was added to each existing route segment through the urban area. The 
signal delay penalties represent an increase in travel time on the existing facility and are shown on Table 2. 

 

TABLE 1 

Roadway Type Capacity (vpd) 

Rural 2 Lane Principal Arterial 14,000 

Rural 4 Lane Principal Arterial 28,000 

Rural 4 Lane Expressway 55,000 

Rural 4 Lane Freeway 64,500 

Rural 3 Lane Principal Arterial 20,000 

Urban 2 Lane Principal Arterial 17,000 

Urban 4 Lane Principal Arterial 35,000 

 

TABLE 2  

Signal Penalty 

V/C Ratio Delay (Seconds) 

<.61 5 

.61-.70 10 

.71-.80 20 

.81-.90 30 

.91-1. 50 

>1.0 60 
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Travel Time: Total travel time was estimated for those vehicles on the existing facility without construction of a 
bypass and compared to the total travel time considering construction of the candidate bypass facility in 1995 
and 2020 (travel speeds were estimated using a combination of ADT, v/c ratio, number of traffic signals, and 
posted speed limit). After the total travel time was determined, a dollar value was associated with time. This 
factor was provided by the WisDOT Bureau of State Highway Programs, for automobiles and trucks as shown in 
Table 3.  

TABLE 3 

Time Values 

Vehicle Type Value (Dollars) 

Autos $9.21 

Trucks $19.66 

  

Crash Cost: Crash costs were calculated based on the number of crashes per 100 million miles of travel for 
each facility type. The existing route crash rates were based on the average of the 3-year period (1993-1995), 
taken from the Deficiency Files. Estimated crash rates applied to the candidate bypass facilities by facility type 
(and crash type) were provided by WisDOT. The crash rate on the existing facility was assumed to remain 
constant after the bypassable traffic was removed. Although the number of crashes are expected to be reduced 
on the existing facility after bypass construction, due to reduced traffic volumes, current research is inconclusive 
as to whether or not the crash rate is reduced (as shown by research conducted by WisDOT Bureau of Highway 
Operations, and reported in Transportation Research Board Report 1112).  

All crash costs reflect 1996 dollars. The crash rates used in the matrix for the bypass facilities are shown in 
Table 4. Dollar values for injury and property damage were taken from WisDOT’s major project development 
manual, and are shown in Table 5. For the purposes of this study, the cost associated with a fatal crash was 
considered that of an injury crash. This level of analysis did not allow for detailed research into crash causes 
and exact locations. In addition, this study’s crash analysis is limited to a 3-year period. As a result, fatal crashes 
have been grouped with injury crashes, so as not to inordinately skew the results by including the high costs 
associated with a fatal crash. (Generally, crash analyses including traffic fatalities utilize detailed crash histories 
of a 10-year period, or longer.)  

 

TABLE 4 

Statewide Average Crash Rates 

Facility Type Crashes/100M Miles  

Interstate Highway 73 

4 Lane Rural Freeway 85-89 

4 Lane Expressway 126 

2 Lane Rural Highway 186-210 

 

TABLE 5 

Crash Costs 

Crash Type Cost 

Property Damage  $7,108 

Injury/Fatality $48,247 

  

Fuel Cost: Fuel cost savings were quantified by multiplying the total vehicle miles of travel for the existing route 
and the bypass route by the appropriate fuel consumption rates, depending on facility type and speed. As with 
the crash analysis and travel time analysis, fuel savings were calculated for both 1995 and 2020. The fuel 
consumption rates were taken from transportation demand travel forecasting models used by WisDOT to 
evaluate and compare alternative traffic networks. The fuel consumption rates are shown on Table 6. Fuel costs 
were set at $1.25 per gallon to reflect a reasonable average cost for 1996. 

 



FDM 25-5 Attachment 18.6 Methodology Overview 

January 11, 1999  Attachment 18.6 Page 5 

TABLE 6 

Fuel Consumption Rates 

(Gallons per Mile)  

MPH Freeway Express Prin. Art. 

20 0.06899 0.09244 0.09244 

25 0.06899 0.09102 0.09102 

30 0.06899 0.09428 0.09428 

35 0.06830 0.09497 0.09497 

40 0.06690 0.09312 0.09312 

45 0.07070 0.09326 0.09326 

50 0.07164 0.09326 0.09326 

55 0.07427 0.09326 0.09326 

60 0.08006 0.09326 0.09326 

65 0.08638 0.09326 0.09326 

70 0.09269 0.09326 0.09326 

  

After the benefit values for 1995 and 2020 were calculated, annual average benefits in 1996 dollars were 
calculated assuming a consistent growth in ADT’s over the 25 year period. The total benefits gained over the 25 
year period were annualized to arrive at an equivalent annual benefit among each bypass facility. 

 

BYPASS FACILITY COSTS  

The cost associated with each proposed bypass is based on the actual costs of ten bypass projects constructed 
by WisDOT since 1980. These bypasses include the communities of Dodgeville, Fort Atkinson, Neillsville, New 
London, Plymouth, Rhinelander, River Falls, Tomahawk, Verona, and West Bend. The projects were sorted 
according to the type of bypass constructed; either a four lane expressway or freeway, a 2 lane convertible 
highway, or a two lane principal arterial.   

Added to the construction costs were associated costs for design, right-of-way acquisition, utility work, and the 
cost of upgrading the existing route prior to the jurisdictional transfer of a facility. A 10% cost adjustment factor 
was also added for contingency costs. All costs were converted to 1996 dollars using WisDOT’s Moving Index 
for Highway Construction Costs. Because there was some variance in construction costs between projects 
within each category, median values for construction were selected for use in development of a construction 
cost per mile factor. Table 7 shows the complete annualized cost per mile factors for each facility type. Note: 
The annualized costs in the table below reflect all costs anticipated to be incurred during the entire life 
expectancy period of the facility. 

 

TABLE 7 

Total Equivalent Annual Costs 

Facility Type Cost/Mile 

4 Lane Freeway $333,000 

4 Lane Convertible $317,000 

4 Lane Non Convertible  $278,000 

2 Lane Convertible $223,000 

2 Lane Non Convertible $131,000 

  

Costs for conversion from an expressway to a freeway or from a two lane to four lane facility was assumed to 
occur after 10 years when traffic volumes warranted. Maintenance and the cost for scheduled rehabilitation of 
existing pavements were also annualized and are included in the cost per mile factors shown on Table 7. All 
future year costs such as periodic pavement rehabilitation were adjusted to reflect present value dollars (1996) 
using an adjustment factor equivalent to the recent rate of inflation.  
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Each bypass facility was assumed to have a 50 year useful life with the necessary pavement rehabilitation costs 
included over that time period. The cost assumptions for a proposed bypass facility and existing route are 
documented in detail in each project’s bypass screening matrix.   

Costs for pavement rehabilitation and maintenance on the existing route were quantified by assuming each 
route was milled and overlaid every 10 years after the jurisdictional transfer was completed. To determine how 
much additional public costs would be incurred by constructing a bypass, the costs for future rehabbing of the 
existing route were subtracted from the costs to build and maintain the bypass, leaving only the incremental cost 
of the bypass.  

The annual equivalent cost for each bypass was calculated based on total project costs. The estimated project 
cost was amortized over a 50 year period using a discount rate of 5% to arrive at an equivalent annual cost 
factor for each bypass facility.  

Summary: The final benefit/cost ratios for all candidate bypass projects were calculated with this methodology. 
Each potential bypass project was ranked, in order, based on the benefit/cost analysis in Phase I. The 
benefit/cost ratio was assigned a factor, shown in Table 8 below.  

Recognizing the importance of the benefit/cost ratio, the benefit/cost factor was then given a weight of 20 for a 
maximum score of 100 points. It is recognized that other factors other than benefit/cost ratio impact the bypass 
decision making process. Consideration of these factors are included in Phase II and Phase III of this Bypass 
Policy Evaluation Study, which are described in the following sections of this report.  

 

TABLE 8 

B/C Ratio Factor 

<0.0 0.50 

0.01-0.50 1.00 

0.51-0.70 2.00 

0.71-1.00 3.00 

1.01-1.20 4.00 

>1.20 5.00 

  

or impact each item has on the bypassed community. 
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PHASE II SCREENING: QUALITATIVE COMMUNITY IMPACT ASSESSMENT  

The Phase I analysis, as noted, focused on quantifiable travel benefits to motorists currently utilizing the existing 
or proposed bypass facility (specifically, the reduction in travel time, crashes, and fuel consumption) and facility 
construction/maintenance costs. The Phase II analysis provides additional recognition of the benefits of 
bypasses to the communities that are bypassed, since the community as a whole generally benefits from the 
reduced traffic and additional capacity provided by a bypass.  

The maximum total score assigned to the Phase II analysis is 100. Seven categories were identified as having a 
potential benefit to a community. Each of the categories in Phase II were assigned a factor. The factors 
associated with each category of Phase II are identified in Table 9 below. Each category was weighted 
differently to emphasize its relative importance to each of the categories based on research conducted by 
WisDOT and HNTB. The following narrative briefly describes the weighting (points) assigned to each Phase II 
category, and the rationale behind the factors and the weighting within each category. 

1.  Projected 2020 V/C Ratio on Existing Facility (3 Points): The projected Volume-to-Capacity (v/c) ratio 
factor is assessed assuming a no-build bypass condition. The v/c provides an indication of the level of 
congestion expected in the community if nothing is done to alleviate traffic growth on the existing facility. 
Communities that score better under this factor are expected to receive greater congestion relief (with a 
bypass) than communities that do not score as well. This factor also indicates where congestion problems 
are most severe, and thus indicates a need to consider a solution to relieve congestion such as constructing 
a bypass. 

2.  Reduction in the Volume of Through Truck Traffic (4 Points): Research has shown that one of the most 
important factors in determining the need for a bypass is the expected reduction of truck traffic in the 
potential bypass community. Communities typically experience less noise and pollutant emissions as the 
result of truck traffic reductions and less wear and tear on the roadway facility and downtown surroundings. 
Many WisDOT District staff indicated that this is a major concern expressed by community leaders when the 
need to construct a bypass is discussed. As such, this factor was given a relatively high weighting in the 
Phase II analysis. The reduction of through truck traffic is defined as the number of trucks removed from the 
original facility (i.e., diverted to the bypass). The number of trucks removed from the existing facility is used 
because communities will experience a benefit from having a large amount of truck traffic removed from 
their community. 

3.  Reduction in the Volume of Bypassable Traffic (4 Points): The amount of total bypassable traffic 
removed from a community is another very important consideration in the bypass decision making process. 
Reduced vehicular traffic within a community provides a more appealing environment for those patronizing 
local business establishments along the original route (i.e. - a safer pedestrian environment, and improved 
vehicular circulation for those patronizing local business). This is especially true in communities with existing 
facilities serving as a route for tourist destinations or other recreational areas.  
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TABLE 9: SHP CANDIDATE BYPASS PHASE II SCREENING 

PHASE II CATEGORY FACTORS 

          

CONGESTION REDUCTION FACTORS 

 

V/C RATIO'S   THROUGH TRUCKS  BYPASSABLE TRAFFIC 

V/C Ratio '20   Reduction of   Volume of Bypass- 

Existing Fac. Factor  Thru Trucks Factor  able Traffic Factor 

 

< 0.5 0.50  < 0 -100 0.50  < 1,000 0.50 

0.51-0.65 1.00  101 - 200 1.00  1,001 - 2,500 1.00 

0.66-0.75 2.00  201 - 350 2.00  2,501 - 4,000 2.00 

0.76-0.85 3.00  351 - 500 3.00  4,001 - 6,500 3.00 

0.86-0.95 4.00  501 - 700 4.00  6,501 - 9,000 4.00 

0.96+ 5.00  > 700 5.00  > 9,000 5.00 

 

    CORRIDORS 2020 Multilane 
Connector System  

   

        

    On System Factor    

    No  0.50    

    Yes  5.00    

 

ECONOMIC FACTORS 

POPULATION 

 

 RETAIL TRADE 

 

 GROWTH TRENDS 

 

2015   % of County-  % of Statewide 

Population Factor   Wide Trade Factor  1990-2020 Factor 

 

< 2,500 0.50  Not Listed 0.50  < 0.0%  0.50 

2,501 - 5,000  1.00  0% - 30% 1.00  0.1 - 50%  1.00 

5,001 - 10,000 2.00  31% - 50% 2.00  51% - 75%  2.00 

10,001 - 15,000 3.00  51% - 65% 3.00  76% - 100%   3.00 

15,001 - 20,000 4.00  66% - 80% 4.00  101% - 125%   4.00 

> 20,001 5.00  81% - 100% 5.00  > 125%  5.00 

 

In addition to the benefits realized by the existing corridor traveler (considered explicitly in Phase I), this 
factor gives consideration to the benefits that traffic reduction provides within the community. The reduction 
of bypassable traffic is considered in terms of the total number of vehicles diverted to a bypass.  

4.  Corridors 2020 Multilane Connector System (5 Points): One of the goals of the Corridors 2020 
Backbone system is to maintain “freeway speeds” on the entire system. The Corridors 2020 Multilane 
Connector system is also a “high priority” highway system, intended to link significant economic and tourism 
centers to the Corridors 2020 Backbone system. As such, if a potential bypass facility is located along the 
Corridors 2020 Multilane Connector system, the Phase II analysis provides for strong recognition of these 
“high priority” highway corridors. 

5.  Bypass Community Population (2 Points): Research indicated that studies have shown larger and 
growing cities experience fewer negative economic impacts as a result of bypass construction than 
communities with smaller populations. Although it is important to note that research indicates that these 
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negative impacts can be overcome with time. The projected 2015 population was used as an indicator of 
how many people within a community might benefit in the future from the construction of a bypass. The 
rationale is that the larger the community, the greater the number of people that will likely benefit from the 
reduced local congestion provided by a bypass around the community. 

6.  Percent of County-Wide Retail Trade in Bypass Community (1 Point): This factor provides some 
consideration of how a bypass might affect merchants located within the community. Generally, the larger 
the community’s economic base, the lower the potential for a negative impact on the businesses located 
within the community, although individual business may be impacted differently. Communities that are trip 
attractors will not be impacted as much by the loss of pass-by traffic after a bypass is constructed. Retail 
trade is calculated as a percentage of the community’s sales compared to that of the county. This accounts 
for a community that has a smaller amount of total retail trade sales but has a relatively high importance 
within its county (such as the county seat in a rural area)  

7.  Community Growth Trends, as a Percent of Statewide Growth (1 Point): This factor provides some 
weight to recent growth trends within a potential bypass community. This reflects the importance of a 
bypass to growing communities in the sense of the need for an accelerated timeframe for bypass 
construction given higher growth rates relative to the state as a whole. Since the size of the bypass 
community is already accounted for in another evaluation factor, this factor was weighted relatively low. 

Summary. The seven criteria identified to have a high impact on the bypass decision making process are :  

1. Projected 2020 V/C Ratio on Existing Facility     3 Points 

2. Reduction in the Volume of Through Truck Traffic    4 Points 

3. Reduction in the Volume of Bypassable Traffic    4 Points 

4. Corridors 2020 Multilane Connector System    5 Points 

5. Bypass Community - 2015 Population      2 Points 

6. Percent of County-Wide Retail Trade in Bypass Community  1 Point 

7. Community Growth Trends, as a Percent of Statewide Growth  1 Point 

 

The seven categories of the Phase II analysis are reflective of the research conducted, and the importance or 
impact each item has on the bypassed community. 
 


	Roadway Standards
	FDM Main Page
	Table of Contents w/Updates
	FDM Chapter 25  Socio-Economic Factors
	Section 1  Introduction
	Section 25-1  Introduction
	25-1-1  General


	Section 25-5  Impact Categories
	25-5-1  Introduction
	25-5-5  Impacts on Neighborhood and Community Cohesion
	25-5-10  Regional Economic Impacts
	25-5-15  Public and Private Development Plans
	25-5-17  Indirect and Cumulative Effects of Projects
	25-5-18  Economic Development Effects of Projects
	18.1  Introduction
	18.2  Preliminary Evaluation 
	18.3  Evaluation of Economic Development Issues 
	18.4  Design 
	18.4.1  Economic Data Sources
	18.4.2  Indicators Of Development Potential
	18.4.3  Other Sources of Data
	18.4.4  Land Use/Economic Development Analysis Methods 
	18.4.5  Bypass Considerations

	18.5  Real Estate Acquisition 
	18.5.1  Agricultural Real Estate

	18.6  Construction Related Effects
	18.7  Operations
	18.7.1  Employment
	18.7.2  Tax Revenues

	18.8  Sales and Services
	18.9  References
	Attachment 18.1  Highway Design Issues That May Affect Land Use Decisions
	Attachment 18.2  DM 25-5 Attachment 18.2 Trends and Patterns of Existing Land Use and Development
	Attachment 18.3  DM 25-5 Attachment 18.3 Extent of Land Use Planning and Regulation
	Attachment 18.4  DM 25-5 Attachment 18.4 Assess potential Consequences to the Human Environment
	Attachment 18.5  DM 25-5 Attachment 18.5 Tools to Manage Land Development
	Attachment 18.6  DM 25-5 Attachment 18.6 Methodology Overview
	Attachment 18.7  DM 25-5 Attachment 18.7 Phase II Screening: Qualitative Community Impact Assessment

	25-5-20  Business District Impacts
	25-5-25  Affected Social Groups
	25-5-30  Relocation Impacts
	25-5-35  Energy Consumption

	Section 25-10  Impact Identification
	25-10-1  Resource Identification
	25-10-5  Development of a Community Profile

	Section 25-15  Impact Evaluation
	25-15-1  Use of the Community Profile
	25-15-5  Adaptation of the Community Profile to Screening Worksheets

	Section 25-20  Impact Mitigation
	25-20-1  Mitigation Measures


