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Introduction  
 

This is an interim planning document, part of a 6-month process to plan for infill and 

redevelopment in the Arrowhead planning area, pictured below.  The purpose of this project is to 

identify where and how additional development can be accommodated in this area, with a focus 

on the needs of existing employers.  Traffic and transportation needs are a central consideration ï 

the plan needs to identify new street infrastructure to provide improved access to some parts of 

the planning area, and the capacity of the existing street network to handle more traffic must be 

considered. 

 

This document accompanies a series of four exhibits ï the redevelopment scenario maps.  The 

first nine pages provide the background analysis on traffic, land use, and parking constraints that 

were considered in the development of the scenarios.  Description and analysis of the four 

scenarios begins on page 10. 

 

It is important to note that the redevelopment scenarios present a variety of options for both new 

street infrastructure and new land use, and the ideas presented in these concepts are 

interchangeable and subject to further refinement.  The final preferred street network may be, for 

example, a variation on Alternative 3, and the final preferred land use plan may be, for example, 

a variation on Alternative 2.  The final preferred redevelopment plan will be prepared during late 

August and early September based on feedback from residents, business owners, City staff, and 

City elected officials, and it will be further refined through additional meetings in September and 

October. 
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Capacity for Growth ï Traffic Constraints  

 

Business growth and development in the Arrowhead planning area is partly dependent upon the 

capacity of the transportation system to handle that growth.  The current system is overloaded 

during peak hours, as those who travel the network each day know very well.  Traffic counts 

collected in June 2011, during morning and afternoon peaks (6-9 am and 3-6 pm), at each of the 

major intersections in the study area, confirm that the network peak hours are 7:15-8:15 am and 

4:45 to 5:45 pm.  During these peak hours it is common to sit through multiple traffic signal 

cycles, especially at the McKee Road - 18/151 intersection, which is operating beyond its 

designed capacity.  That intersection is the ñchoke pointò of the local network, because it handles 

so much traffic ï over 6,000 vehicles during the PM peak hour. 

 

Our analysis of capacity for more traffic focuses on the McKee Road-18/151 intersection, as we 

believe that the other smaller intersections in the study area (Commerce Park Drive at McKee 

Road, Thermo Fisher Driveway at McKee Road, Williamsburg Way at Verona Road Frontage 

Road) can be expanded and improved as necessary to accommodate the additional traffic 

volumes that may be proposed.  The McKee Road - 18/151 intersection is the limiting point of 

the network.    

 

Figures 2.1 and 2.2 show traffic volumes through the McKee Road - 18/151 intersection during 

the AM and PM peak hours.  The graphs incorporate an approximate indication of how the 

intersection performs as volumes increase.  Level of Service (LOS) ñCò is acceptable 

performance, LOS ñDò indicates moderate delays, and LOS ñEò indicates congestion, such as 

left turn lanes that are backing up and requiring drivers to wait through multiple signal cycles.  

These figures show that, at present, the intersection is performing poorly between 7:15 and 8:30 

AM, and between 4:00 and 6:00 PM. 
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Figure 2.1 ï McKee Road - 18/151 AM Peak Traffic Volumes, 2011

  
 

Figure 2.2 ï McKee Road - 18/151 PM Peak Traffic Volumes, 2011
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The McKee Road - 18/151 interesection is programmed for conversion to a grade-separated 

interchange in 2017.  18/151 will pass over McKee Road, with ramps providing full access to 

and from McKee.  This project will utilize concrete walls instead of vegetated slopes to preserve 

a small footprint and will therefore require little additional right-of-way. 

 

Wisconsin Department of Transportationôs planning for this interchange utilized a traffic model 

to describe existing conditions, and to estimate traffic growth through 2030.  It is important to 

note that in some cases our 2011 peak hour counts for certain movements through the 

intersection exceed the WisDOT projections for the same movements in 2030.  The data 

collected in this study has been shared with WisDOT and will be considered during design of the 

new interchange, scheduled to begin in late 2011. 

 

In light of this discrepancy, we prepared our own projections for peak hour traffic.  We have 

estimated the peak hours traffic volumes that the interchange will be carrying in 2030, assuming 

1.5% exponential annual growth of traffic in the AM and PM one-hour peaks, and 1% 

exponential growth of traffic outside those one-hour peaks. Figures 2.3 and 2.4 show the AM and 

PM peak periods in 2030, with the new interchange.   

 

Figure 2.3 ï McKee Road - 18/151 AM Peak Traffic Volumes, 2030 (Estimated)
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Figure 2.4 ï McKee Road - 18/151 PM Peak Traffic Volumes, 2030 (Estimated)

 
 

These graphs tell us that even after the new interchange is completed, the interchange, 

considered as a whole, will be operating near capacity in 2030, and specific movements will be 

performing at Level of Service (LOS) ñDò or ñEò, even if we add no new development within 

the Arrowhead planning area. 

 

The expected return of congestion here by 2030  leads us to this conclusion: we shouldnôt add 

substantial new development to the adjacent planning area unless we can prevent most of the 

resulting trips from occuring in the peak hours, especially 7:30-8:15 AM and 5:00-5:45 PM. 

 

Assuming we can influence the timing of trips generated by new development in the planning 

area, how many additional trips can we plan for?  An exact answer is not possible, because it 

depends upon the timing of the new trips.  If businesseses in the planning area could commit to 

operating and generating trips only between the hours of 7:00 PM to 6:00 AM, we could add 

thousands of new trips and a great deal of development without increasing congestion during the 

peak periods.  A more realistic approach is to analyze the longer AM and PM peak periods ï 

6:30-8:30 AM and 3:30-5:30 PM - and determine how much additional traffic can be added to 

these periods, if distibuted mostly outside the peak one-hour period.   

 

The most practical method of determining the limit on new trips is to focus on the specific 

movements within the intersection most susceptible to severe congestion.     
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AM Peak Movements Susceptible to Congestion (LOS ñDò or worse): 

¶ northbound right onto eastbound McKee (movement most likely to become 

congested in AM peak) 

¶ southbound left onto eastbound McKee 

¶ eastbound left onto northbound 18/151 

¶ eastbound through on McKee 

 

PM Peak Movements Susceptible to Severe Congestion (LOS ñFò or worse): 

¶ westbound left onto 151 (movement most likely to become severely congested in PM 

peak) 

¶ southbound right onto westbound McKee 

¶ westbound right onto northbound 18/151 

¶ wastbound through on McKee 

 

Of all of these potential points of  congestion, the movement of greatest concern is the 

westbound left onto 18/151 in the PM peak.  This movement is expected to be at LOS ñDò or 

ñEò in the peak hour if we add no new development in the planning area. 

 

Figure 2.5 illustrates the expected hourly traffic between roughly 3:30 and 5:30 PM, just for the 

westbound left turn from McKee Road onto the southbound 18/151 onramp.  The lower part of 

the graph (light purple) shows the projected volume, given background traffic growth, while the 

upper part of the graph (dark purple) shows the capacity for additional trips without causing this 

movement to degrade from LOS ñEò to LOS ñFò.  If the additional trips could be distributed 

ideally as shown in Figure 2.5, this movement could accommodate approximately 250 additional 

trips in the PM peak period of 3:30-5:30.  The graph shows that most of those trips need to occur 

before the peak hour begins ï about 4:45 PM ï to avoid severe congestion consistent with LOS 

ñFò. 
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Figure 2.5 ï Westbound Left Turns, Projected Volume and Potential Capacity, 2030 (Estimated)

 
 

 

In the real world it is not possible to achieve such an ideal distribution of trips.  However, it is 

possible to push some of those trips either earlier or later than the 3:30-5:30 PM period evaluated 

here.  For example, the Placon shift change currently occurs at 3:00 PM, allowing most outbound 

trips from Placon to occur before 3:30, and Sub-Zero Wolf (just south of the planning area, 

accessed via Commerce Park Drive) has staggered shifts with changes that occur at 1:30 and 

2:00 PM.  Given this possibility, we will continue to use the above estimate of 250 additional 

trips in the westbound left turn movement as our starting point for estimating total possible trips 

and building square footage possible for the Arrowhead planning area. 

 

The next step is to estimate the total number of additional trips the system can accommodate 

based on how much this one movement can accommodate.  We have estimated the likely 

inbound, AM and outbound, PM traffic distribution for the planning area, based on our 

understanding of the current distribution and our expectations for at least one new connection 

within the study area from McKee Road to the Verona Road Frontage Road.  Summarized, about 

35% of the PM peak traffic will depart to the north on 18/151 or the Verona Road Frontage 

Road, 30% will depart to the east on McKee Road, 15% will depart to the west on McKee Road, 

and 20% will depart to the south on 18/151.  Of that portion that departs to the south on 18/151, 

half, or 10% of all traffic from the planning area, will use the westbound left turn movement that 

we have identified as our ñchoke pointò in the whole system.  If the 250 trips that this movement 

can accommodate at  LOS ñEò represent 10% of the total trips generated in the planning area, 

then we can add 2500 trips (250 divided by 0.1) to the PM peak period (distributed before or 
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after the actual system peak hour) without pushing the performance of this already-congested 

movement into LOS ñFò.   

 

Planning for Expansion of the Fitchburg Commerce Park 
The preceding analysis omitted from consideration one key source of traffic ï Commerce Park 

Drive.  Whereas the rest of the planning area is expected to have the option of utilizing the 

Verona Road Frontage Road to access 18/151, this is not a practical option for any traffic 

entering McKee Road from the south on Commerce Park Drive.  For that traffic, the 20% of trips 

expected to go south on 18/151 must all use the westbound left movement.  So, for traffic 

generated from Commerce Park Drive, the 250 trips that this movement can accommodate at  

LOS ñEò represent 20% of the total trips generated from Commerce Park Drive, and we can 

therefore  add only 1250 trips (250 divided by 0.2) to the PM peak period from this area 

(distributed before or after the actual system peak hour). 

 

Because the City is projecting growth for the Fitchburg Commerce Park, and because McKee 

Road is likely to remain the best route to access 18/151 for the foreseeable future, we must 

reserve some traffic capacity for this growth.  The four development scenarios assume a variety 

of distributions of the available traffic capacity, ranging from just 30% of the trips reserved for 

Commerce Park growth and 70% of the trips utilized in the Arrowhead planning area, to the 

reverse ï 30% of trips into the Arrowhead area and 70% of the trips to the Commerce Park. 

 

 

Estimating the Scale of New Development 
Once we know how many trips we can generate in each area, we can use average peak hour trip 

generation rates provided by the Institute of Transportation Engineers (ñTrip Generationò, 8
th
 

Edition) to translate trips to square feet of new development.   

 

The following tables present four scenarios, each with a different distribution of traffic to the 

Arrowhead planning area and the Fitchburg Commerce Park, and each with a different mix of 

uses in each area.  It is important to note the wide variation of trip generation among the different 

land use types.  Warehouse uses generate just 0.24 trips per 1,000 SF of building area in the peak 

PM hour, whereas 1,000 SF of light industrial use generates 0.85 trips, 1,000 SF of general office 

generates 1.24 trips, and 1,000 SF of retail or restaurant generates 4.57 trips.  A review of the 

tables illustrates the significance of these differing rates ï in theory we could plan for a great 

deal more warehouse and manufacturing space than office space because those uses generate 

fewer trips.  However, when considering the spatial limitations of our planning area, there just 

isnôt room for many significant new warehouse or manufacturing uses.  They prefer single-story 

buildings and ample room around the building for truck access, and therefore consume land 

quickly.   

 

 

Choosing Among Uses to Manage Traffic 
Another important consideration in selecting land uses is the flexibility or inflexibility of their 

trip generation timing.  Warehouse and manufacturing are the most flexible and accommodating 

to traffic constraints because they often operate using multiple shifts and they can adjust the 

timing of those shifts per the limitations of the local traffic network, as Placon and Sub-Zero 
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Wolf already do.  Office uses are more difficult to manipulate in this way, due to the common 

practice and expectation that the typical workday will start sometime between 7 and 9 AM and 

end between 4 and 6 PM.  Office uses in the planning area should be encouraged to utilize the 

earlier portions of these typical ranges.  Retail and restaurant trip generation is most difficult to 

manipulate, as their traffic patterns are largely customer-driven. We are recommending only a 

few such uses, and we believe that we are overestimating their trip generation rates relative to the 

McKee Road ï 18/151 interchange, as many of their customers will be pass-by traffic already 

planning to use the interchange.   

 

 

Capacity for Growth ï Parking 
One of the limiting factors on the ability to accommodate significant new infill growth is parking 

requirements.  If we assume, for initial concept development, the use of standard parking ratios 

for new uses in the planning area, then we are providing between 0.7 parking spaces (warehouse 

uses) and 7.0 parking space (restaurant uses) per 1,000 SF of space.  In the lower-density 

scenarios this parking is shown as all surface parking, and there are only a few multi-story 

buildings, none taller than two stories.  The higher-density scenarios propose more multi-story 

office uses, up to three stories, and these require structured parking (parking ramps) to 

accommodate the projected parking demand.   

 

One method to reduce parking demand is through the use of shared parking.  In a few places we 

are proposing either surface lots or parking structures that could be municipal parking that 

businesses or employees pay to use. 

 

A key concern with the scenario that incorporates parking structures is the cost-viability of those 

structures.  As indicated in a 2006 report, Parking Matters: Designing, Operating and Financing 

Structured Parking in Smart Growth Communities, structured parking becomes cost-effective 

when land values reach $30/SF ($1.3M/acre). By comparison, the highest land value in the 

Arrowhead planning area is currently priced at just under $10/SF, this for the General Beverage 

site at the McKee Road ï 18/151 intersection.  This fact indicates that structured parking will 

likely only occur with public funding assistance. 

 

 

  




