
Airport Master Plan Advisory Committee Agenda
July 18, 2019      5:30 p.m.

Council Chambers, Middleton City Hall

Posted 7/12/19 5:00 p.m. on the City's web site at meetings.cityofmiddleton.us 

Call to Order

Approval of Minutes

.) Draft minutes of June 6, 2019, meeting

Discussion/Action Items

1.) Review follow-up items from June 6 meeting
See enclosed information from Mead & Hunt in response to a few questions arising 
from the June 6 meeting. Committee members may wish to have a brief discussion of 
any outstanding matters. 

2.) Facility Requirements (draft)--Presentation and Discussion; Questions from the Public 
regarding this chapter
Mead & Hunt will present and help lead a discussion about the next draft chapter of 
the airport master plan. On July 9, City staff uploaded this chapter to the project 
website and provided notice of its availability.  Following the presentation and 
discussion by advisory committee members, there will be an opportunity for questions 
from the public regarding this topic, similar to how the last meeting was conducted. 
After that, committee members may wish to provide project staff with any guidance 
regarding this chapter. 

3.) Next Steps and Schedule
Upcoming activities and discussion of future meeting dates and times. 

Adjournment

Any person who has a qualifying disability as defined by the American With Disabilities Act that requires the meeting or materials at the meeting 
to be in an accessible location or format must contact the City Administrator at (608) 821-8350, 7426 Hubbard Ave., Middleton, WI at least 24 
hours prior to the commencement of the meeting so that any necessary arrangements can be made to accommodate each request.
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CITY OF MIDDLETON 

AIRPORT MASTER PLAN ADVISORY COMMITTEE 
Thursday    June 6, 2019   5:30 p.m. 

 

MEETING MINUTES – Draft  
 

These minutes are not final until they are formally approved at a subsequent meeting. 

Meeting materials are available on the City’s website, and a video recording of the  

meeting is available at: https://www.youtube.com/watch?v=Ep1GVkNs4VM&t=2s 

 

 

MEMBERS PRESENT: Bob Bartholomew, Dan Dresen, Ray Fey, Mike Frank, Jade Hofeldt (arrived during 

item #1), Leif Hubbard, Julie Loeffler, Richard Morey (arrived during item #1), Deana Porter, Cynthia 

Richson, Mark Warshauer  

MEMBERS ABSENT: Kevin Munson 

OTHERS PRESENT:  Mark Opitz (City staff); Ryk Dunkelberg, Chris Reis, Rob Sims, and Greg Stern 

(Mead & Hunt staff); about 40 members of the public 

 

Call to order  

 

Temporary Chair Hubbard called the meeting to order at 5:30 p.m. in the Council Chambers of Middleton City 

Hall.  

 

Discussion / Action Items  

 

1. Election of Chair, Vice-Chair  

 

Temporary Chair Hubbard called for nominations for chairperson.  Motion by Loeffler/Bartholomew to 

nominate Richson. Motion by Warshauer/Dresen to nominate Hubbard. There were no other nominations. 

Hubbard requested a show of hands indicating support for each nominee.  Votes for Richson: 3 

(Bartholomew, Loeffler, Richson); Votes for Hubbard: 6 (Dresen, Fey, Frank, Hubbard, Porter, 

Warshauer). (Hofeldt, Morey, Munson were not present.) Hubbard was elected chairperson. 

 

Morey took his seat. 

 

Chair Hubbard called for nominations for vice-chairperson. Motion by Bartholomew/Loeffler to nominate 

Richson. There were no other nominations. Hubbard requested a show of hands indicating support for the 

nominee. Votes: 10. (Hofeldt and Munson were not present.) Richson elected vice-chairperson. 

 

Hofeldt took her seat. 

 

Before proceeding with the next item, committee members agreed to provide an opportunity for public 

questions and comments at the end of each agenda item. 

 

2. Approval of April 11 Meeting Minutes 

 

Motion by Warshauer/Morey to approve the minutes as drafted. Motion carried 11-0. 

 

 

Draft minutes of June 6, 2019, meetingDraft minutes of June 6, 2019, meeting
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3. Meeting Format and Guidelines 

 

(11:03-18:39 of video recording) 

Opitz reviewed the presentation slides related to this item. Based on the discussion at the initial meeting, 

he said that project staff and Hubbard established this meeting format to help provide more structure while 

still providing an opportunity for the public to ask questions. He spoke about the origin and role of the 

advisory committee and about how the Common Council sought to select members to reflect various 

perspectives in the community. Opitz also stated that the Airport Commission had discussed having a two-

tiered survey approach, starting with an inventory of users and later a community survey. Richson cited the 

Airport Commission’s December 17 minutes and stated that the intent of the advisory committee is to 

communicate with the public and serve as a sounding board in addition to being a resource for staff 

preparing the plan. Hubbard asked if any committee member had objections to the meeting guidelines 

(there were none), and he invited the public to comment on this agenda item (there were no comments). 

 

4. Review of Community Input 

 

(18.39-1:14:47 of video recording) 

Stern and Sims presented slides related to this item. Stern spoke about the impetus for the May 9 Open 

House, noting it was held at Kromrey Middle School and attracted about 150 people. He said the goals 

were to convey the linear nature of the master planning process and to provide the public with a forum for 

asking questions and voicing concerns. Sims described Mead & Hunt’s approach to reviewing and 

categorizing the comments provided to date. He provided examples for the categories—noise/aviation 

activity, expansion/moving airport, general community impact, miscellaneous, environmental, public 

involvement, property values (this list is organized from high to low frequency of responses).  Opitz noted 

he provided the committee with additional comments received after May 24 and not included in Mead & 

Hunt’s compilation. 

 

Warshauer stated he has reviewed each comment and feels he has a fair assessment of community 

concerns. Stating she’s also read every word, Loeffler requested that the minutes record her conclusion 

that the comments indicate that the public is “overwhelmingly opposed” to an airport expansion option. 

Bartholomew inquired about future plans for more public participation. Opitz responded that Mead & 

Hunt’s scope of services included surveying users and prospective users as part of the inventory analysis, 

and he said that the Airport Commission has committed to doing a community survey once the planning 

process has yielded specific information. Bartholomew inquired about timing. Opitz replied that there is no 

deadline for completing the master plan—there is flexibility to adjust the schedule template originally 

outlined by the consultant. Bartholomew asked Sims how Middleton’s process compares to public 

involvement at other airports. Sims replied that most of his projects to date have entailed bringing a plan to 

the public before seeking input. Warshauer agreed that it would be better to have a plan to present to the 

community so that people have something to react to. Richson cited a City-produced map identifying 

potential expansion projects. Warshauer pointed out that the document begins with “Potential.” Hofeldt 

said it’s important for the public to know why the master plan is necessary, and she stated that it’s her 

understanding that a master plan must be completed in order to tap into Federal funding for future projects. 

Stern stated that Mead & Hunt’s scope of services as approved by the BOA and FAA includes holding an 

advisory committee meeting following the release of each draft chapter and holding a formal public 

hearing prior to completing the master plan. 

 

Richson said it would be helpful to understand the City’s vision and goals for the airport. Opitz asked for a 

Council member to respond. Ald. Susan West explained that the Council would like a comprehensive plan 

for the airport just as it does for conservancy lands, individual parks, etc., to provide guidance for planning 

future capital projects. Hubbard stated that the vision arises from the master planning process. West noted 

that the master plan may recommend making no changes to the airport other than maintaining safety 

procedures. Richson inquired about the origin of the map included in the June 1 City bus tour. Opitz 
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replied that the “Potential Airport Projects” map was created to depict ideas that have come up at various 

times over the years since the airport was reconstructed. He stressed that “potential” does not mean 

“decided.”   

 

Morey stated that the role of the Airport Commission is to promote airport activity and generate projects 

that airport users are interested in. He noted that the master planning process is geared to involving the 

broader community—therefore the advisory committee reflects a diversity of opinions. He said that it is 

ultimately up to the Common Council to make decisions about future projects at the airport.  

 

Bartholomew inquired about the usual process for accommodating public participation. Stern replied that 

each airport and community is unique, so the process varies—there is no defined requirement. 

Bartholomew stated that the airport planning processes in Reno and Durango involved greater public input. 

Richson noted that the airport borders the Towns of Middleton and Springfield, so the City does not feel 

100% of the airport’s impact. Stern said that Mead & Hunt would be open to modifying the planning 

process, although they would also need to involve the BOA given that it acted on behalf of the City to 

execute the contract with his firm. Bartholomew asked about ways to increase public involvement. Opitz 

responded that the advisory committee has already decided to modify the process, which indicates that the 

process is working. Loeffler stated that many people didn’t like the May 9 open house format because they 

couldn’t speak to a large group, and she stated that project staff didn’t allow for a large group conversation 

at the top of each hour. Opitz provided the rationale for the open house format, noting that the intent was to 

increase public involvement and convenience by enabling comments to be provided in various ways. He 

added that project staff concluded at the time that it would be inappropriate to change the open house 

format from what had been publicized. Loeffler stated that there is value in having group conversations 

and she hopes there is another opportunity to do that. Warshauer said there first needs to be a draft plan. 

West stated that she would like to see one or two public hearings scheduled after an initial plan is drafted, 

recognizing that the plan may then need revision.  

 

Bartholomew advocated for obtaining public input earlier to guide this planning process and compared it 

to the development of performance criteria for designing a building. Hubbard requested that staff come up 

with ways to improve public input. Richson said she strongly recommends holding a public hearing before 

a formal plan is developed—otherwise “perception becomes reality.” Hubbard noted that, until there is 

another way to obtain public input, the committee will follow the revised procedure as discussed at the 

beginning of this meeting. He then invited public questions and comments on this agenda item for the next 

15 minutes. 

 

Leslie Hayner, a resident of the Enchanted Valley neighborhood, stated that she authored a survey that 

appeared on the NextDoor social media app. She stated that Mead & Hunt’s review of public input glosses 

over qualitative data and asked what is being done with the input that was received. She questioned the 

utility of developing a plan when perhaps it doesn’t have to be done, and she said that people don’t like 

that only the airport users’ views have been considered to date. 

 

Steve Ziegler, a resident of Capitol View Road, asked how the results of the public input compared with 

other airports. Stern replied that it’s hard to generalize—it depends on the airport and the environment it’s 

in, but the responses he has seen are not uncommon. 

 

A woman (probably from the Hickory Woods subdivision) asked how the master plan project is being 

advertised, and she said she believes a lot of people don’t know about it. Opitz spoke about the City’s 

efforts to publicize the planning process and compared it to the school district’s recent facilities planning 

project. He stated that once the plan is drafted, the City intends to work with the Towns of Middleton and 

Springfield to distribute a community survey. Richson stated that the Town of Middleton is assertively 

letting listserv subscribers know about the planning process, and she encouraged people to subscribe. 
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Jim Scorgie, 8411 Airport Road, stated that he has read that the FAA will not underwrite an airport that 

does not have community support, and he asked how that is determined. Morey responded that if the City’s 

elected officials—acting on behalf of the community—decide not to be a financial partner in a project, 

then the project will not go forward. Opitz elaborated that the BOA and FAA wouldn’t fund an airport 

master plan or airport project unless the City as the airport sponsor pays its local share. Richson said that 

the term “community” seems to be narrowly defined—the airport affects a broader community. Stern 

stated that projects are initiated by the airport owner, not by the FAA or state.  

 

5. User Surveys 

 

(1:14:47–1:50:22 of video recording) 

Stern presented slides related to this topic. He explained why two user surveys were conducted.  

 

Committee members raised the following questions or requests for clarification: 

 What is the number of itinerant users and are there discrepancies in the presentation materials? (Sims 

estimated that 25% of airport users are itinerant.) 

 How long was the first survey open?  (Stern replied that it hasn’t closed.) 

 Why was the second survey distributed to pilots living in 7-8 nearby states? (Stern replied that the 

intent was to identify potential users; the response rate was about 10%.) 

 Why do a survey to reach out to prospective users? Is the City trying to “drum up” more traffic to the 

airport? Who is going to benefit?  (Stern replied that it’s not surprising that the existing facilities meet 

the needs of pilots that are already based at the airport; the second survey sought to assess what 

additional use there might be if there were additional facilities.) 

 Does Mead & Hunt’s scope include assessing economic impact? (Stern replied No.) 

 Why proceed with a second survey if airport is already serving existing needs? Why can’t pilots use 

Dane County Airport if they want additional facilities? (Hubbard said the goal is to do a 

comprehensive master plan. Stern added that the goal is to gauge interest from people we don’t know 

about.) 

 Which states were surveyed? (Hofeldt replied that she helped compile the list of pilots based in states 

within a certain nautical mile range.) 

 What is Hofeldt’s role on the committee? (Hofeldt replied that she operates a business based at the 

airport—Capital Flight—and has experience developing businesses while in California.)  

 Is there any analysis of incompatible land uses?  Will the plan take into account that lands west of the 

airport are considered “congested” according to an FAA definition of the term? (Stern said the plan 

will this.) 

 Will the two surveys remain open?  (Stern said Yes, and he noted that every question and response on 

the first survey is available for the public to review as long as they have a Polco account. Opitz said he 

will post both surveys on the City’s website.) 

 

Loeffler requested that the minutes reflect her comment that it feels like there is a basic injustice in 

surveying airport users without setting it in the community environment at the same time. Hubbard invited 

public questions and comments on this agenda item for the next 15 minutes. 

 

Deb Nelson, 8671 Airport Rd., stated that 46 people have said they’d like a crosswind runway and there 

are 46 people in the audience who haven’t been asked their opinions.   

 

John Bauch asked whether Hayner’s survey would be included in Mead & Hunt’s analysis. If not, he feels 

“selective hearing” is occurring. How seriously is the advisory committee going to take public comments? 

(Stern replied that he only recently became aware of Hayner’s survey.) 
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Carrol Schiller, 7689 Schiller Ct. (Town of Middleton), asked several questions:  

 Why are some people requesting a longer runway? (Opitz replied that planes require more room to 

stop when there is rain or snow on the runway, and the City has received requests to lengthen the 

runway for more than 10 years. Hofeldt stated this is an issue year-round, whenever there is rain.) 

 What would be the largest jet that would come in? (Opitz replied that the planning process will help 

answer that question.) 

 Why do all this planning if the people don’t want it? (Opitz listed examples of plans being developed 

for other community services that are not used by the entire population. Hofeldt added that the 

Common Council has requested development of a master plan.) 

 How many people on the committee have planes? (Opitz replied that he is aware that 5 out of the 12 

members have a pilot’s license. (Note: The five are Fey, Hofeldt, Morey, Munson, Warshauer.)) 

 

Robin Linzell, Town of Middleton, said the arguments she’s hearing now about lengthening the runway 

are the same as those she heard when the City reconstructed the airport.  

 

Bartholomew stated that a business jet such as the Gulfstream 450 can land in 3,250 feet, and typically an 

operator chooses to be based at an airport that can accommodate their aircraft. He asked Hofeldt whether 

Capital Flight plans to add to their inventory an aircraft that requires a 5,000 ft. long runway. Hofeldt 

replied that they do not.  

 

Steve Waldorf, 7480 Indigo Circle, asked why did it take a private citizen to do a broader survey? Opitz 

reiterated that the City is committed to distributing a community survey. 

 

Kyle Larson, 4863 Enchanted Valley Rd., said the planning process is dealing with hypothetical users but 

not addressing how residents feel. She said it’s “incredibly insulting” to only consider airport users 

because “nobody in the community, none of the residents” want an extended runway, so why is it being 

considered?  

 

6. Regulatory Environment 

 

(1:50:22-2:53:46 of video recording) 

Stern stated that project staff felt it is important to understand the regulatory environment within which the 

airport exists, noting that accepting Federal money makes the City beholden to adhering to Federal 

restrictions and obligations. Dunkelberg presented slides related to this topic and added the following 

comments: 

 Unlike schools and parks, a public use airport is the only public facility owned and operated by a local 

government that is almost totally preempted by the Federal government.  

 Once an aircraft leaves the ground, it’s no longer under the control of the airport sponsor (the local unit 

of government).  

 Federal regulations govern how and where an aircraft flies, but the pilot in charge always has the final 

word on how they fly the aircraft.  

 The National Environmental Policy Act provides for different levels of environmental review, from a 

Categorical Exclusion (simplest) to an Environmental Assessment (EA) to an Environmental Impact 

Statement (EIS). 

 FAA approves only two components of an airport master plan—the aviation forecasts and the airport 

layout plan contingent upon NEPA approval prior to project implementation.  

 Noise levels are regulated by FAA Part 36, and a local unit of government has not been able to adopt 

local noise restrictions since January 1, 2000. While there are processes and procedures available, they 

are “extremely onerous.” 

 Decibel readings are logarithmic—an increase in 10 decibels is a doubling of noise level.  
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 Every airport planning process generates Day-Night Noise Level contours, but they are not 

representative of the maximum noise level that is heard at ground level. Someone outside of the 65 

DNL noise contour may still be experiencing intrusive noise levels on a single event basis. 

 

Responding to questions raised by Richson, Dunkelbird stated the following: 

 Helicopters are part of the noise model and have a different noise footprint although they share the 

other characteristics of fixed-wing aircraft. 

 The master plan results in an Airport Layout Plan and a Capital Improvements Program, both of which 

are required to obtain Federal funding for a particular project. The airport sponsor has to request funds 

to prepare an environmental document, which has to be approved by the Federal government before 

the project can proceed. 

 The level of environmental review depends on the type of project being proposed, and there are 

standards for each type of environmental document that identify what environmental factors have to be 

evaluated and the thresholds that have to be exceeded to demand mitigation. The evaluation entails a 

comparison of what would happen without the project versus what would happen during the year of 

implementation and five years after implementation. 

 The only way the City could regulate noise is if the airport had a DNL 65 noise contour over a 

significant number of non-compatible land uses and it wasn’t possible to reduce that contour by any 

other means. In that case, the City could enter into an FAR Part 161 study—a cost-benefit study which 

compares the cost to the airport user with the benefit to the public. If that comes out positive for the 

public, then the City could be allowed to implement regional noise regulations. 

 Planes are becoming quieter. Most aircraft are currently manufactured to a “stage 4” standard, but by 

the end of 2020 aircraft manufacturers will be required to produce stage 5-compliant aircraft. 

 

Warshauer asked whether noise abatement procedures come from a NEPA evaluation. Dunkelberg replied 

that they come from a Part 150 study, which directs a series of alternatives pertaining to flight tracks and 

other procedures. 

 

Loeffler inquired about how the FAA regulates or studies lead emissions from small planes. Dunkelberg 

replied that this isn’t addressed through NEPA. He spoke about unconstrained and constrained forecast 

scenarios as they relate to airspace congestion, noting that a one-runway airport with a parallel taxiway 

could accommodate about 300,000 – 350,000 operations a year without being unduly unconstrained. He 

agreed that this airport would never be considered constrained. Dunkelberg also spoke about how 

computer modeling is done to analyze future air quality from the standpoint of emissions and greenhouse 

gases; however, he stated that the FAA doesn’t recognize any standards for thresholds of exceedance for 

either lead emissions or greenhouse gases. Noting that there are several schools in the area, Loeffler 

requested that the minutes indicate that there is no safe exposure for lead for children. She also asked about 

fine particulate emissions and the effect on people with asthma. Dunkelberg said that NEPA does require 

the disclosure of the presence of particulates, but no threshold standards have been set.  

 

Richson asked whether an EA would examine floodplain, environmental corridor, and groundwater 

recharge conditions. Dunkelberg said Yes, adding that such review is not discretionary. Richson also asked 

about migrating birds. Dunkelberg responded that they are addressed through a Wildlife Hazard Mitigation 

Study, which is done in partnership with U.S. Fish & Wildlife and Dept. of Agriculture. Morey requested 

that the minutes reflect the NEPA requirement that no project will go forward without such a study. He 

also explained that airport personnel use a small explosive to scare away birds when they are a problem. 

 

Dresen asked who has the final say with respect to water retention issues, noting that ponds attract birds. 

Dunkelberg replied that the Federal and State government collaborate depending on the level of oversight 

exercised by the state. He stated that the FAA regulates wildlife attractants and factors in conditions such 

as proximity to the airport and the ability to mitigate the potential hazard. He said this could influence 

whether the FAA grants or modifies a project.  
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Responding to an inquiry from Bartholomew, Dunkelberg said he seriously doubts that FAA would 

consider requiring a Part 150 plan. 

 

Loeffler asked whether the committee will return to these public health issues as the master plan is 

developed. Dunkelberg reiterated that these matters are addressed in a NEPA document but are disclosed 

as concerns as part of the master planning process. He added that just because the City is doing a master 

plan doesn’t automatically mean the airport will be expanded. 

 

Hubbard invited public questions and comments on this agenda item for the next 15 minutes. 

 

Jenny Pavlovic, 4646 Hawthorne Court (Town of Middleton), asked whether it’s possible to use the 

updated master plan to address changes that have already occurred with respect to increased noise and 

decreased air quality, regardless of whether the plan considers an expansion of the airport. 

 

Bartholomew asked whether the FAA considers the presence of incompatible land uses such as nearby 

residences. Dunkelberg replied that the agency’s review focuses on the noise analysis but it doesn’t usurp 

local planning and zoning authority. He added that the FAA is not concerned about what is beneath the 

flight track unless it is close to a designated noise contour or certain other dimensional requirements like a 

Runway Protection Zone. Dunkelberg stated that the FAA provides guidance to the local community 

through Part 77 to address hazards or obstructions, but they don’t have the power to enforce that.  

 

Kyle Larson asked what kind of resources the committee will have access to in order to develop their 

opinions about the various environmental concerns. Stern replied that Mead & Hunt is doing an 

environmental inventory of existing conditions utilizing existing data and mapping, but they won’t get into 

the detailed NEPA steps that are reserved for analyzing a specific project.  

 

Dresen inquired about flight patterns and whether Dane County Airport monitors C29 operations. 

Dunkelberg explained that general regulations pertaining to altitude and proper flying techniques apply in 

a non-towered, uncontrolled environment such as Middleton’s. Morey said that Dane County’s control 

tower personnel can monitor most operations at C29 except for those close to or on the ground. He 

described the noise abatement procedures developed by Field Morey over two decades ago but noted that 

those are voluntary and dependent on an aircraft’s ability to safely comply with them. He said his flight 

school students are trained to follow the pattern religiously but sometimes people make mistakes. Richson 

said that she would like to see Morey revisit the procedures, particularly for the pilots who are training and 

doing touch-and-gos. Loeffler asked why the City doesn’t study environmental issues more extensively up 

front than the standard master plan scope provides for. Opitz stated that the committee could decide to do a 

more thorough analysis.  

 

Carol Schiller asked Hofeldt how she currently handles wet runway conditions. Hofeldt said that Capital 

Flgiht’s current aircraft can operate in wet conditions but are more limited by snow. Morey spoke about 

how a pilot’s insurance coverage influences a decision on whether to land at Dane County. 

 

Opitz asked Mead & Hunt to address the City’s authority to regulate land use around the airport. Stern 

replied that Wisconsin does grant airport owners the ability to implement zoning restrictions within a three 

mile distance of the airport boundary. He stated that the BOA has developed a compatible land use 

guidebook to assist sponsor planning and will pay up to $50,000 to help cities fund the implementation of 

a zoning ordinance. Loeffler asked how such a zoning ordinance would relate to the City’s 

intergovernmental agreements with the townships. Richson stated that the Town of Middleton has looked 

into the possibility of incorporation to protect the town’s interests but their attorney has advised that this 

wouldn’t reduce the City’s legal authority with respect to the airport. Opitz spoke about the positive 

relationship the City and Town of Middleton have had with respect to their shared boundary and he said 

that the flood last August has prompted regional discussion about exploring upstream stormwater 

Page 7 of 308



AIRPORT MASTER PLAN ADVISORY COMMITTEE MINUTES June 6, 2019 

8 

 

management and infiltration opportunities. He also recalled that one of the reasons the City purchased the 

airport was to maintain an open area for stormwater management purposes. Bartholomew noted that 

extending the runway would create more impervious surface area. Opitz displayed an air photo illustrating 

that the population east of the airport is much greater than to the west, and therefore the City also has a 

stake in the airport noise issue. 

 

7. Aviation Forecasts: Summary and Recap 

 

(2:53:46-3:12:14 of video recording) 

Sims and Stern presented slides related to this topic. Due to the length of the airport’s hangar waiting list, 

Sims explained that the City could expect more single-engine planes to be part of the aircraft mix 

compared with national trends. He also said the City could anticipate an initial influx of more aircraft if 

more land is made available for hangar development, with incremental growth continuing thereafter. Sim 

said that Mead & Hunt aims not to prepare overly conservative forecasts.  Richson asked whether every 

airplane categorized in the B2 design group can operate on the existing 4,000 ft. runway. Sims replied that 

that the majority could use the runway although aircraft performance is influenced by aircraft type, 

temperature, and runway conditions. He said that Mead & Hunt would provide a link to the FAA’s 

categorization of airplanes. Bartholomew remarked that he finds the forecast depressing, and Richson said 

she believes the area’s high quality of life is slowly eroding. Loeffler requested information about who is 

anticipated to become users of the airport.  

 

Regarding jet operations, Stern noted that the variation from year to year is largely influenced by who is 

based at the airport. He said that he anticipates that the number of jet operations by 2032 would be 

comparable to the peak number (928) that the airport experienced in 2010 assuming there is no change in 

runway length. However, Sims noted that their forecast does assume that there would be space for more 

aircraft to be based at the airport. Loeffler asked how a longer runway would affect these trends. Sims 

responded that lengthening the runway would primarily increase the percentage of jets using the airport, 

but Mead & Hunt anticipates that there would only be a small increase in total operations because most 

small planes do not need a longer runway. Sims stated that the Facility Requirements chapter will compare 

Middleton with other comparable airports in order to provide fleet mix projections. Stern stated that Mead 

& Hunt is awaiting FAA approval of the forecasts.  

 

There was no public comment regarding this agenda item.  

 

8. Next Steps and Schedule 

 

(3:12:14 of video recording) 

Stern summarized the status of the master plan project as follows:   

 No decision to expand airport facilities has been made 

 Intent of Master Plan is to address questions related to potential airport projects and future operations 

 Guiding principle is to continue focusing on accommodating B-II design group 

 Focus areas: 

o Runway 10/28 Length 

o Runway 1/19 Evaluation 

o Hangar Needs and Capacity 

o Apron Space 

 Additional meetings can be scheduled to address issues or concerns that arise during the planning 

process 

 Mead & Hunt intends to distribute the next Facility Requirements chapter two weeks prior to the next 

meeting.  
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Minutes prepared by Assistant Planning Director Mark Opitz.  These minutes should not be considered finalized 

until they are formally approved at a subsequent meeting of the committee.   

Larson asked whether the master plan will review safety features at other comparable airports. Stern 

responded that looking at comparable but slightly larger airports will help quantify the point at which 

runway length and other facilities would make it easier for aircraft larger than the B2 design group to start 

operating here. Bartholomew requested information about the community’s emergency response 

capabilities as it relates to airport operations and potential improvements.  

 

Committee members discussed potential dates for meeting in July. 

 

Morey announced that EAA Chapter 93 is having their annual fly-in pancake breakfast on July 7, 7:30-

12:00. 

 

9. Questions from the public regarding agenda items 

 

There were no further public questions or comments. 

 

Adjournment 
 

Moved by Warshauer/Richson to adjourn.  Motion carried, and the meeting adjourned at 8:55 p.m. 
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MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Welcome!
Airport Master Plan Advisory Committee (AMPAC) - Meeting #3

July 18th, 2019 – 5:30 p.m.

Middleton City Hall

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Committee member 
and staff introductions
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AGENDA

Approval of Minutes
� June 6th Meeting

Follow-up items from June 6 meeting

Facility Requirements chapter (draft)
� Presentation

� Questions and Discussion:  Committee members 

� Questions from the Public

� Guidance from Committee members

Next Steps & Schedule
� Alternatives chapter

� Further meetings

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Approval of June 6th
Meeting Minutes

Page 11 of 3012



7/12/2019

3

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Follow-up Items from 
June 6 meeting

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Facility Requirements
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FACILITY REQUIREMENTS CHAPTER OUTLINE

Runway 10/28 Length Determination Process
� Discuss the steps used to determine recommended 

runway length

� Examine impact of fleet mix

User Survey

Runway 01/19
� Crosswind coverage

� Length determination

Instrument Approaches

Hangar Demand
� Dependent on based aircraft

� Measured in total square feet

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Runway Length 
Determination Process
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RUNWAY LENGTH DETERMINATION PROCESS

� Step 1 – Critical Aircraft Design

� Step 2 – Aircraft Runway Length Requirements based on MTOW

� Step 3 – Determine Method to Establish Recommended Runway Length

� Step 4 – Select Fleet Mix

� Step 5 – Determine Useful Load of Fleet Mix

� Step 6 – Apply Necessary Adjustments

� Step 7 – Other Considerations

� Critical aircraft is used to determine 
design standards for many facilities 
and safety areas

� Future critical aircraft used for 
planning purposes

� Critical aircraft can be an aircraft 
family (B-II)

� This does not inherently limit larger 
aircraft from operating at the airport

Approach Speed Tail Height Wingspan

> 91 knots, < 121 knots 20 – 29 feet 49 – 78 feet

STEP 1

CRITICAL AIRCRAFT

Page 14 of 3015



7/12/2019

6

STEP 1

CRITICAL AIRCRAFT
2017 Turbine Operations

Aircraft RDC MTOW Operations

Beech 200 Super King B-II 12,500 44

Cessna Citation CJ3 B-II 13,870 38

Beech Super King Air 350 B-II 15,000 24

Cessna Conquest B-II 8,600 14

Bombardier Learjet 35/36 D-I 18,000 12

Cessna Excel/XLS B-II 20,200 10

Bombardier Learjet 31 C-I 15,500 10

Cessna Citation II/Bravo B-II 14,800 8

Beech F90 King Air B-II 9,650 4

Cessna Citation CJ4 B-II 17,110 4

Cessna Citation V B-II 16,300 4

Cessna Citation II B-II 14,800 2

Grand Total 174

� Aircraft like the Learjet 31 
and 35/36 are faster during 
the approach phase but are 
physically smaller than B-II 
aircraft

� The B-II classification does 
not include a weight 
consideration 

� The top six aircraft are 
pictured in order

� The FAA groups aircraft into three weight categories

� 12,500 lbs or less

� 12,500+ lbs but -60,000 lbs

� 60,000 lbs or greater

� The aircraft weight category determines what 
method should be used to establish the 
recommended runway length

� Critical aircraft family falls into the 12,500+ lbs but -
60,000 lbs

Aircraft MTOW

Beech 200 Super King 12,500

Cessna Citation CJ3 13,870

Beech Super King Air 350 15,000

Cessna Conquest 8,600

Bombardier Learjet 35/36 18,000

Cessna Excel/XLS 20,200

Bombardier Learjet 31 15,500

Cessna Citation II/Bravo 14,800

Beech F90 King Air 9,650

Cessna Citation CJ4 17,110

Cessna Citation V 16,300

Cessna Citation II 14,800

STEP 2

AIRCRAFT RUNWAY LENGTH REQUIREMENTS
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STEP 3

DETERMINE METHOD TO ESTABLISH RUNWAY LENGTH

STEP 4

SELECT FLEET MIX

� For the selected aircraft weight 
category the FAA groups them into 
the “75 percent fleet mix” and 
“100 percent fleet mix” based on 
their size

� “100 percent fleet mix” 
requirements

� “75 percent fleet mix” 
requirements

� The “75 percent fleet mix” is far 
more common at C29

Operations per Year by Aircraft Family

Aircraft RDC MTOW 2013 2014 2015 2016 2017

75 Percent Fleet Mix

LJ35 - Bombardier Learjet 35/36 D-I 18,000 4 6 12 26 12

LJ45 - Bombardier Learjet 45 C-I 21,000 4 6 4 0 0

LJ31 - Bombardier Learjet 31/A/B C-I 15,500 14 12 8 38 10

LJ40 - Learjet 40; Gates Learjet C-I 21,000 4 4 0 0 0

C680 - Cessna Citation Sovereign B-II 30,300 0 0 0 2 0

C550 - Cessna Citation II/Bravo B-II 14,800 42 14 4 10 8

C560 - Cessna Citation V/Ultra/Encore B-II 16,300 8 8 8 10 4

C56X - Cessna Excel/XLS B-II 20,200 6 8 2 4 10

C525 - Cessna CJ2 B-I 12,300 18 38 70 50 50

C525 - Cessna CJ3/CJ4 B-II 16,950 12 8 18 8 42

BE40 - Raytheon/Beech Beechjet 400/T-1 B-I 15,780 4 0 6 0 4

75 Percent Fleet Mix Total 116 104 132 148 140

100 Percent Fleet Mix

CL60 - Bombardier Challenger 600/601/604 C-II 43,100 0 2 2 0 0

H25B - BAe HS 125/700-800/Hawker 800 C-I 28,000 0 2 0 2 0

100 Percent Fleet Mix Total 0 4 2 2 0
Notes: RDC: Runway Design Code; MOTW: Maximum Takeoff Weight
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� The 75 percent fleet mix is 
further divided by a 60 or 90 
percent useful load

� Useful load is what the aircraft 
may carry, including 
passengers, cargo and fuel

� Existing trips do not account for 
existing runway limitations

STEP 5

DETERMINE USEFUL LOAD OF FLEET MIX

FAA Recommended Runway Length by Aircraft Family

Aircraft Group or Family
Recommended 
Runway Length

Small Airplanes with less than 10 passenger seats

95 percent fleet 3,290

100 percent fleet 3,880

Small airplanes with 10 or more seats

100 percent fleet 4,210

Large (12,500+ lbs.) airplanes of 60,000 pounds or less

75 percent fleet at 60 percent useful load 4,730

75 percent fleet at 90 percent useful load 6,290

100 percent fleet at 60 percent useful load 5,400

100 percent fleet at 90 percent useful load 8,000

� Unadjusted runway length 
recommendation is based on 
aircraft size, aircraft fleet mix and 
useful load

� Most relevant to C29 is a length of 
4,730 – 6,290 feet

� Not final determination as other 
factors must also be considered

STEP 5 

DETERMINE USEFUL LOAD OF FLEET MIX
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� Airport Elevation Parameter

� Elevation impacts aircraft performance

� C29 is 928 above mean sea level

STEP 6 

APPLY NECESSARY ADJUSTMENTS

Year Temperature (°F) Hottest Month

2013 81.6 July

2014 81.5 August

2015 81.1 July

2016 82.7 July

2017 81.4 July

Average 81.7 July

� Temperature Parameter

� Warm air is less dense and generates less lift 
and thrust

� Mean daily maximum temperature during 
hottest month of the year (July) is 81.7 °F

� Maximum Difference of Runway Centerline 
Elevation

� 1 foot difference in Runway 28 end to the 
Runway 10 end requires additional 10 feet

� C29 is a Large GA airport based 
on state classification

� C29 ranks 8th for annual 
operations but 13th for runway 
length 

� Large GA airports in WI would 
ideally have a 5,500 foot or 
greater runway based on WI 
State Airport System Plan 2030*

STEP 7

OTHER CONSIDERATIONS

Airport 
Primary Runway 

Length

Oshkosh (OSH) 8,002

Janesville (JVL) 7,301

Sheboygan (SMB) 6,802

Rice Lake (RPD) 6,700

Racine (RAC) 6,574

Stevens Point (STE) 6,028

Fond Du Lac (FLD) 5,941

Waukesha (UES) 5,848

New Richmond (RNH) 5,507

Kenosha (ENW) 5,499

West Bend (ETB) 4,494

Timmerman (MWC) 4,103

Middleton (C29) 4,000

East Troy (57C) 3,900

Airport
General Aviation 

Operations

Oshkosh (OSH) 62,827

Fond Du Lac (FLD) 59,700

Sheboygan (SMB) 59,500

Kenosha (ENW) 45,892

Racine (RAC) 45,000

New Richmond (RNH) 42,000

East Troy (57C) 40,000

Middleton (C29) 38,445

Stevens Point (STE) 33,500

Waukesha (UES) 32,541

West Bend (ETB) 30,000

Janesville (JVL) 26,720

Timmerman (MWC) 25,897

Rice Lake (RPD) 24,800

*Actual Runway Dimensions to be determined by critical aircraft

Page 18 of 3019



7/12/2019

10

� All operations at Medium GA      
and Large GA        airports in 
Wisconsin were considered

� Operations were compared to the 
runway length at each airport

� The number of operations varied 
considerably due to several factors

STEP 8

RUNWAY LENGTH IMPACTS TO 
FLEET MIX - LOCAL

STEP 8

RUNWAY LENGTH IMPACTS TO FLEET MIX - LOCAL

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

8
8

C

9
1

C

H
X

F

Y
5

1

6
3

C

Y
2

3

0
2

C

S
S

Q

C
4

7

6
1

C

5
7

C

T
K

V

P
V

B

A
H

H

LN
L

C
2

9

R
C

X

A
IG

U
B

E

M
W

C

B
U

U

R
Y

V

E
T

B

C
LI

S
U

E

B
C

K

C
M

Y

D
LL

C
3

5

O
V

S

E
G

V

LN
R

M
R

J

E
F

T

P
B

H

P
D

C

R
Z

N

M
T

W

H
Y

R

M
F

I

O
E

O

U
N

U

LU
M

R
R

L

S
U

W

A
R

V

A
S

X

P
C

Z

E
N

W

IS
W

R
N

H

U
E

S

F
LD

M
D

Z

S
T

E

R
A

C

R
P

D

S
B

M

JV
L

O
S

H

R
u

n
w

a
y

 L
e

n
g

th
 (

fe
e

t)

In
st

ru
m

e
n

t 
O

p
e

ra
ti

o
n

s

Operations Runway Length

Page 19 of 3020



7/12/2019

11

STEP 8

RUNWAY LENGTH IMPACTS TO FLEET MIX - LOCAL
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STEP 8

RUNWAY LENGTH IMPACTS TO FLEET MIX - EXPANDED

� Due to the limited number of airports that mimic the conditions of C29 in Wisconsin 
additional airports were considered

� Comparison airports would ideally have many shared features:

� Near an urban area similar to Madison, WI

� MSN is a Class C airspace airport

� Not have an Air Traffic Control Tower (ATCT)

� Similar instrument approach abilities 

� Airport elevation should be within 1,000 feet of C29 elevation
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STEP 8

RUNWAY LENGTH IMPACTS TO FLEET MIX - EXPANDED
Metropolitan Area Airport

Runway 
Length

ATCT ILS
Vertical 

Guidance
Elevation

Madison, WI C29 4,000 - - x 928

Omaha, NE BTA 4,201 - - x 1,318

Wichita, KS 3AU 4,201 - - x 1,328

Wichita, KS EQA 4,204 - - x 1,379

Milwaukee, WI ETB 4,494 - - x 887

Pittsburgh, PA BVI 4,501 x - x 1,253

Pittsburgh, PA PJC 4,933 - - - 898

Pittsburgh, PA 2G2 5,001 - - x 1,198

Pittsburgh, PA HLG 5,002 x x x 1,194

Cedar Rapids, IA IOW 5,002 - - x 684

Fort Wayne, IN HHG 5,003 x x - 808

Pittsburgh, PA AFJ 5,004 - x x 1,184

Wichita, KS EGT 5,201 - - x 1,277

Norfolk, VA PVG 5,350 - - x 28

Norfolk, VA CPK 5,500 - x x 19

Des Moines, IA IKV 5,500 - x x 910

Notes: ATCT: Air Traffic Control Tower, ILS: Instrument Landing System

� A total of 16 comparison 
airports were considered

� Western airports were 
generally excluded due to 
greater elevation

� Some larger metro area 
airports were included if 
airports were a greater 
distance from city center

STEP 8

RUNWAY LENGTH IMPACTS TO FLEET MIX - EXPANDED

0

100

200

300

400

500

600

700

800

900

1,000

C29

(4,000)

BTA

(4,201)

3AU

(4,201)

EQA

(4,204)

ETB

(4,494)

BVI^

(4,501)

PJC

(4,933)

2G2

(5,001)

HLG^*

(5,002)

IOW

(5,002)

HHG^*

(5,003)

AFJ*

(5,004)

EGT

(5,201)

PVG

(5,350)

CPK*

(5,500)

IKV*

(5,500)

In
st

ru
m

e
n

t 
O

p
e

ra
ti

o
n

s

A-I B-I C-I D-I A-II B-II C-II D-IINotes: *Indicates and ILS and ^Indicates an ATCT

Page 21 of 3022



7/12/2019

13

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

User Survey

USER SURVEY – SUMMER 2018

� The existing runway length is 
considered adequate for 36.7% of 
respondents’ needs

� Largest majority would prefer a 
5,000 foot to 5,500 runway

0 5 10 15 20 25 30 35

Yes: 6,000+

Yes: 5,500 – 6,000

Yes: 5,000 – 5,500

Yes: 4,500 - 5,000

Yes: 4,000 – 4,500

No

Respondents
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USER SURVEY – FALL 2018

� Because the initial survey was distributed primarily to existing airport users, a 
second survey was more broadly distributed in October and November

� Focused on how potential changes to the Airport would impact future utility

� 81 regional pilots responded

� 60% of respondents stated that a paved crosswind runway would aid their 
operations

� 40% stated that they would be interested in hangaring their aircraft at the Airport 
if space was available

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Runway 01/19
(Crosswind)
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CROSSWIND COVERAGE

� Crosswinds can make it difficult or unwise for a 
pilot to land on a given runway

� The primary runway should offer aircraft 
acceptable crosswind coverage 95% of the time

� Runway 10/28 does not meet this threshold 
alone for small aircraft

� When both runways are considered the 95% 
threshold is met for the airport  

Crosswind 

Component

Rwy

10/28

Rwy

01/19
Combined

All Weather

10.5 knots 86.07% 93.75% 99.18%

13 knots 92.95% 97.03% 99.86%

Visual Flight Rules

10.5 knots 90.70% 95.38% 99.47%

13 knots 94.73% 97.83% 99.92%

Instrument Flight Rules

10.5 knots 92.74% 96.17% 99.30%

13 knots 95.67% 98.09% 99.85%

RUNWAY 01/19

� Recommended length for runway, based 
on current aircraft utilization: 3,946 feet

� This is based on airport elevation, 
runway slope and the turf surface

� Turf requires a 20% increase in 
length due to additional friction

� Any runway extension would be limited 
due to site constraints

� Conversion to paved runway would allow 
additional aircraft to use runway but 
would impede tail wheel aircraft
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MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Instrument Approaches

IINSTRUMENT APPROACHES

� Instrument approaches make an airport 
more accessible during inclement weather

� Approaches often consist of a visibility and 
minimum altitude component

� C29 only has instrument approaches with at 
least 1 mile visibility minimums, which is 
considerably less favorable than other 
airports

� The following chapter will consider 
improvements to the instrument approaches

Airport Approach
Minimum 
Altitude 

Visibility 
Minimums

Middleton RNAV (GPS) RWY 28 398 feet 1 ½ SM

Janesville ILS RWY 04/32 200 feet ½ SM

East Troy RNAV (GPS) RWY 26 250 feet 1 SM

Waukesha ILS RWY 10 200 feet ½ SM

Fond du Lac* LOC RWY 36 385 feet 3/4 SM

Oshkosh ILS RWY 36 200 feet 1/2 SM
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MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Hangar Demand

HANGAR DEMAND

� Existing hangar space is built out

� Additional areas will be needed if existing 
demand is to be met

� The number of hangars is dependent on 
the number of based aircraft

� Future demand is based on waiting list 
and organic growth

Year Single Jet Multiengine Helicopter Total

2017 81 2 8 3 94

2022 96 5 9 5 115

2027 102 6 10 6 124

2032 106 7 11 7 131

2037 111 8 13 7 139
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HANGAR DEMAND

� Each aircraft is assigned a 
given amount of space for 
hangar demand

� By 2037 an additional 82,900 
square feet of hangar space 
demand is projected

Aircraft Type Examples Approximate Square Feet

Single Engine Cessna 172, Cirrus SR-22 1,400 square feet

Multiengine & Helicopters Piper Seneca, Beechcraft King Air 2,500 square feet

Small & Midsized Jets Cessna Citation, Learjet 4,000 square feet

IN SUMMARY 

� The Alternatives chapter will analyze various factors related to runway 
modifications including, but not limited to:

� Airport Utility

� Environmental Impact

� Feasibility

� Cost

� Community Impact

� Various lengths for Runway 10/28 will be considered 

� Runway 01/19 will be considered for extension and/or paving

� Instrument approach improvements will be considered

� Alternatives for additional hangars and ramp space will be evaluated
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MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Questions and Discussion:
Committee members

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Questions from the Public
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MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Guidance from committee 
members

MIDDLETON MUNICIPAL AIRPORT MASTER PLANMIDDLETON MUNICIPAL AIRPORT MASTER PLAN

Next Steps, Schedule
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SCHEDULE

2019

Project Elements Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Inventory

Environmental Review

Forecasts

Facility Requirements

Alternatives Analysis

Noise and Land Use

Financial / Documentation

Airport Layout Plan

Advisory Committee Meetings

Public Input Opportunities

Additional meeting(s) could be scheduled
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Mark Opitz

From: Greg Stern <greg.stern@meadhunt.com>

Sent: Friday, July 12, 2019 4:34 PM

To: Mark Opitz

Cc: Rob Sims; Laura Morland; Ryk Dunkelberg; Chris Reis

Subject: FW: Follow up to June 6th AMPAC Meeting

Attachments: C29 User Survey #1 Results (Summer 2018).pdf; C29 User Survey #2 Results (Fall 

2018).pdf

Hi Mark: 

 

Following up on a few items that were requested or came up from the last AMPAC meeting: 

 

Here is a link to Aircraft Characteristics as compiled by the FAA: 

https://www.faa.gov/airports/engineering/aircraft_char_database/ 

 

The questions and results of the local Polco User Survey #1 are attached (Summer 2018).  

 

The results of the regional Survey Monkey User Survey #2 are also attached (Fall 2018).  

 

Greg 

 

Greg Stern, P.E. | Civil Engineer 
Mead & Hunt, Inc | M & H Architecture, Inc | 2440 Deming Way | Middleton, WI 53562 

Main: 608-273-6380 | Mobile: 608-712-2486  

greg.stern@meadhunt.com | www.meadhunt.com 

This email, including any attachments, is intended only for the use of the recipient(s) and may contain privileged and confidential information, including information protected under the 

HIPAA privacy rules. Any unauthorized review, disclosure, copying, distribution or use is prohibited. If you received this email by mistake, please notify us by reply e-mail and destroy all 

copies of the original message. 

Review follow-up items from June 6 meetingReview follow-up items from June 6 meetingReview follow-up items from June 6 meeting

Page 1 of 1932



��_�ju�

��������#.�C N�X̂` a�bcdef g h�bfik l�meneke

opqrsqt�vwxq�wvqyxz�{�|}~��������}������~����

�����u��_����u���� ���������

���� ¡

w�¢�~���£�{�¤����¥�
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ªeef̈0�A&e�iª ©$c�ki©ª�,©nne,kef�"inn�de�§̈ef�k©�iª ©$c���$e,eªkn!�iªiki�kef�G�̈ke$�<n�ª� ©$�k&e�:i$+©$k0�A&e�G�̈ke$�<n�ª�"inn�ifeªki !�,�+�,ik!�ªeef̈��ªf� �,inik!

$eL§i$eceªk̈�©(e$����CH!e�$�+n�ªªiª/�&©$iM©ª0

:ª©ª!c©§̈�§̈e$-̈,©cceªk�©ª�G�!)��̀��k�̀��?+c�

5en©ª/�k©�b::�8&�+ke$�̀̂ )��ªf�"e�ceek��k�8�̀�© keª0

:ª©ª!c©§̈�§̈e$-̈,©cceªk�©ª�G�!)�̂X��k�;�3�+c�

@§en)�c�iªkeª�ª,e

:ª©ª!c©§̈�§̈e$-̈,©cceªk�©ª�O§ª)��X��k�XX�X̂�c�

bc+n©!ee

:ª©ª!c©§̈�§̈e$-̈,©cceªk�©ª�O§ª)�C;��k�̂�C?+c�

@§en

:ª©ª!c©§̈�§̈e$-̈,©cceªk�©ª�G�!)��̀��k�>�X?+c�
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¦§ëki©ª�?

�®¥���¥1����¬�¢®��������̄��¥���¥��}~��������}¬�~¢~̄¥��o~�̄����|°±²��¢�� ¥̄���������®���¥~�̄���³�F�¢¥�~��³��¥¢~�~�~�³�w���~¢�³�r��¥�

��¢�~��2

A&e�Giffnek©ª�G§ªi,i+�n�:i$+©$k�H�G©$e!�@ief�I8�̀J)�ï�,©ªf§,kiª/��ª�:i$+©$k�6̈e$��§$(e!�k©�e(�n§�ke�k&e�§̈e�© �ik̈�eKïkiª/� �,inikië��ªf�k©�ifeªki !� §k§$e
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�-88cT�ê]8��ew]8j�T8��-RR�T8��NV-W�eg[j�Tcn�QX
Nc8Xc��-RN�XVC-W8

�cXcbaX�8��8-W�8�Xaa-cC�Xc���cj�ew�TC�ee�ewTa�

SQ][�]]j��-88cT�ew]��	TWNX�8�aXn-R8�

�cXcbaX�8��8-W�8�Xaa-cC�Xc���cj�eg�TC�e]�e[Va�

][[�XV-WTCNXc8�TC�R-T8C��aNZYC�
-��-RR�aXW-�CYTc�CYTC

�cXcbaX�8��8-W�8�Xaa-cC�Xc���cj�[M�TC�e[�[eTa�

h[�CX�i[

�cXcbaX�8��8-W�8�Xaa-cC�Xc�fTbj�h[�TC�e[�[]Ta�

e[\][

�cXcbaX�8��8-W�8�Xaa-cC�Xc�fTbj�h[�TC�e�hMTa�

h[

�cXcbaX�8��8-W�8�Xaa-cC�Xc�fTbj�]M�TC�̂�eiVa�

g[[�

�cXcbaX�8��8-W�8�Xaa-cC�Xc�S-Vj�ei�TC�M�]iVa�

�S�mj���f�j����dj�����j�����

�cXcbaX�8��8-W�8�Xaa-cC�Xc�fTbj�]M�TC�M�ewVa�

�XRXWTnXj�VY-XcN�j��bXaNcZj�fXcCTcTj�UT8Y	NRR-

�cXcbaX�8��8-W�8�Xaa-cC�Xc���Rj�eM�TC�e]�eiVa�

fS�j�f��j���Uj��U�

�cXcbaX�8��8-W�8�Xaa-cC�Xc�fTbj�h[�TC�A�e[Ta�

fX8C��NZYC8�TW-�����������mS��������Sd��� Q��!�WCY-W�RX�TCNXc8�Nc�R�n-�!RXWNnT�RX�TCNXc8j��TRǸXWcNTj�d-�T8j�U-���XW�j��TWWN
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���̂>Shsh~Sh��̂>�0I>~Ss/0Ŝ>#���>h7�8�>#�s4�56h�~h�̂>�̂0�Sh�S8h��55sIn̂o�Sh�~̂ph_

:;<=?@< A@B@<

NNE
fmq�i�fmq

jjE
lmq�i�lmq

DNE
[mq�i�[mq

XE
Dmmq�i�Dmmq�GP�?BPc;P
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]=;<@JGK�Nj

�6h�~h�s�Sh�S8h�0I>�̂SI>�I��S8h��̂s5IsS���0̂6̂Ŝh~��>��~hs�̂0h~
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100.00% 72

75.00% 54

0.00% 0

0.00% 0

0.00% 0

100.00% 72

100.00% 72

93.06% 67

95.83% 69

0.00% 0

Q1 Please complete your contact information.
Answered: 72 Skipped: 3

ANSWER CHOICES RESPONSES

Name

Company

Address

Address 2

City/Town

State/Province

ZIP/Postal Code

Country

Email Address

Phone Number

1 / 7

Copy of Middleton User Survey SurveyMonkey
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51.35% 38

48.65% 36

Q2 Is the current 4,000-foot primary runway length at Middleton Municipal
(C29) adequate for your needs?

Answered: 74 Skipped: 1

TOTAL 74

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

2 / 7

Copy of Middleton User Survey SurveyMonkey
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36.99% 27

0.00% 0

6.85% 5

42.47% 31

6.85% 5

6.85% 5

Q3 Would an extension of the primary runway increase the use and
accessibility of C29 for your needs and operations?

Answered: 73 Skipped: 2

TOTAL 73

No: Runway
length is...

Yes: 4,000 –
4,500 feet o...

Yes: 4,500 -
5,000 feet o...

Yes: 5,000 –
5,500 feet o...

Yes: 5,500 –
6,000 feet o...

Yes: 6,000+ is
needed

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

No: Runway length is adequate as is

Yes: 4,000 – 4,500 feet of primary runway length is needed

Yes: 4,500 - 5,000 feet of primary runway length is needed

Yes: 5,000 – 5,500 feet of primary runway length is needed

Yes: 5,500 – 6,000 feet of primary runway length is needed

Yes: 6,000+ is needed

3 / 7

Copy of Middleton User Survey SurveyMonkey
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60.00% 45

40.00% 30

Q4 Would the addition of a paved crosswind runway at C29 increase the
use and accessibility of C29 for your needs and operations?

Answered: 75 Skipped: 0

TOTAL 75

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

4 / 7

Copy of Middleton User Survey SurveyMonkey
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38.67% 29

61.33% 46

Q5 If ample hangar space were made available would you desire to be
based at C29?
Answered: 75 Skipped: 0

TOTAL 75

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

5 / 7

Copy of Middleton User Survey SurveyMonkey
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33.33% 25

66.67% 50

Q6 Would the before mentioned runway additions increase your likelihood
to be based at C29?

Answered: 75 Skipped: 0

TOTAL 75

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

6 / 7

Copy of Middleton User Survey SurveyMonkey
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62.67% 47

37.33% 28

Q7 Would you be willing to complete a follow-up survey which further
details your needs and requirements as they relate to operation of your

aircraft and the Middleton Municipal Airport?
Answered: 75 Skipped: 0

TOTAL 75

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

7 / 7

Copy of Middleton User Survey SurveyMonkey
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Chapter 3 

Facility Requirements 

3.1 Introduction 

This chapter examines how the forecasted aviation demand for the Airport (C29), presented in Chapter 2, 

compares to the inventory of existing facilities in Chapter 1. The disparities between the needed and 

requested facilities, determined by the forecasted demand, and the assessment of existing conditions 

included in this chapter are the basis for the recommended alternatives in Chapter 4. In this chapter, the 

analysis is split into specific facilities where concerns will be addressed individually.  

• Critical aircraft 

• Airfield design standards 

• User survey 

• Runways 

• Taxiways 

• Pavement condition 

3.2 Critical Aircraft 

As stated in the previous chapter, the critical aircraft is used to determine many design aspects of an airport 

and is based on its approach speed and dimensions. The critical aircraft does not need to be a single 

aircraft but may be a family of aircraft that share similar characteristics and collectively meet the regular 

use threshold of 500 annual operations. The B-II aircraft family is the critical aircraft at the Airport for the 

duration of this master plan. The characteristics of aircraft in this family are shown below in Table 3-1 and 

include aircraft such as the Cessna Citation XLS, Super King Air 350 and other turbine powered business 

aircraft.  

Table 3-1: B-II Aircraft Characteristics 

Approach Speed Tail Height Wingspan 

> 91 knots, < 121 knots 20 – 29 feet 49 – 78 feet 

Source: FAA Advisory Circular 150/5300-13A, Airport Design 

3.3 Airfield Design Standards 

Runway safety zones and areas have direct implications on building layouts and setbacks. These standards 

are often based on the critical aircraft and include various safety areas around the runway, taxiway and 

other surfaces. As these surfaces impact the layout of current and future proposed facilities, they are shown 

in Table 3-2 and a review is provided in this section. 

 

 

 

• Approach Procedures and NAVAIDs 

• Hangars 

• Terminal Area Development 

• Supporting facilities 

• Airport assessment 

 

Facility Requirements (draft)--Presentation and...
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Table 3-2: Runway Design Surfaces 

Standard Runway 10/28 Runway 1/19 

APRC 
B/III/5000 
D/II/5000 

N/A* 

DPRC 
B/III 
D/II 

N/A* 

RSA 

Beyond runway end 300 240 

Width 150 120 

ROFA 

Beyond runway end 300 240 

Width 500 400 

Source: FAA Advisory Circular 150/5300-13A, Airport Design 

3.3.1 Approach and Departure Codes 

The approach reference code (APRC) and departure reference code (DPRC) determine aircraft takeoff and 

landing restrictions for a specific runway. The Runway Design Code (RDC) is composed of the same three 

components as the APRC: The Aircraft Approach Category (AAC), Aircraft Design Group (ADG), and 

visibility minimums. The DPRC is dependent on runway and taxiway separation and represents those 

aircraft that can take off from a runway while other aircraft are present on adjacent taxiways under certain 

meteorological conditions. The APRC determines the size of aircraft able to land on a runway, while the 

DPRC determines which aircraft can takeoff when multiple aircraft are present.  

3.3.2 Runway Safety Area (RSA) 

The RSA is intended to protect the safety of the aircraft in the event of a runway excursion. The dimensions 

of the RSA have been designed to incorporate 90 percent of runway overruns based on the size of the 

aircraft using the runway. This area must be kept clear of all objects, except those fixed by function, and 

capable of supporting aircraft, maintenance and rescue vehicles.  

3.3.3 Runway Object Free Areas (ROFA) 

Similar to the RSA, the ROFA provides an additional clearance around runways free of objects that are not 

fixed by function. Although larger than the RSA, the ROFA it is not intended to support aircraft or vehicles.  

3.3.4 Runway Protection Zones (RPZs) 

RPZs are intended to protect people and property on the ground and are a trapezoidal shape located on 

the end of a runway. An RPZ’s size is dependent on the runway’s approach minimums and the size of the 

aircraft utilizing them. As stated in Chapter 1, the RPZ for Runway 01 overlaps Airport Road and Deming 

Way while the Runway 10 RPZ is primarily within Airport property though a small portion overlaps adjacent 

land used for farming. The current RPZs are appropriate for existing conditions at the Airport, although 

improving the approaches may increase the size of the RPZs, as shown in Table 3-3. This may be 

challenging given local development but will be considered during runway alternatives in the following 

chapter. Additional discussion on approach procedure requirements can be found in Section 3.8. 
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Table 3-3: Runway 10/28 Potential RPZ Dimensions 

RPZ Dimensions 

Visibility Minimums 

Not lower than 1 mile 
(existing) 

Not lower than 3/4 Mile 
(potential)  

Inner width 500 1,000 

Length 1,000 1,700 

Outer width 700 1,510 

Source: FAA Advisory Circular 150/5300-13A, Airport Design 

However, as the Runway 01/19 thresholds are located near the edge of Airport property, both of the RPZs 

to this runway are primarily situated off of Airport property. As the area of the north of the Airport is largely 

unoccupied the Runway 19 RPZ is located over agricultural fields. However, to the south the Runway 01 

RPZ is positioned over the intersection of Airport Road and Deming Way, in addition to the businesses 

located there.   

3.4 Runway 10/28 (Primary Runway) 

This section will examine the length of both runways in accordance with FAA standards based on the current 

and expected fleet mix. 

3.4.1 FAA Runway Length Calculation 

FAA Advisory Circular (AC) 150/5325-4B, Runway Length Requirements for Airport Design provides 

guidelines and a six-step procedure to determine recommended runway lengths for a selected list of critical 

design aircraft. One of the specific elements of this Master Plan Update is to conduct a runway length 

analysis for the Airport runways. The six-step procedure is applied to both runways and is described in the 

following paragraphs. 

Step 1 – Critical Aircraft Design 

The first step to determine required runway length is to identify a list of critical design aircraft that require 

the longest recommended runway length. Aircraft that require the longest operating distance at the Airport 

are shown in Table 3-4. It should be noted that although smaller aircraft types conduct a substantial share 

of aircraft operations at the Airport, they are not listed in Table 3-4 because they generally require less 

runway length and this table has been restricted to aircraft with an Aircraft Approach Category of B (aircraft 

with an approach speed of 91 knots or more). These numbers differ from the total jet and turbine operations 

exhibited in the previous chapter over the past ten years. This is in order to show the most demanding 

aircraft currently operating at the Airport. B-II is the critical aircraft family selected by the previous ALP. 

However, while there are not currently 500 annual operations of the B-II aircraft family it is selected as the 

future critical aircraft family, as described in Chapter 2, and planning should account for future demand.  
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Table 3-4: 2017 Aircraft Operations 

Aircraft RDC MTOW Operations 

BE20 - Beech 200 Super King B-II 12,500 44 

C25B - Cessna Citation CJ3 B-II 13,870 38 

B350 - Beech Super King Air 350 B-II 15,000 24 

C441 - Cessna Conquest B-II 8,600 14 

LJ35 - Bombardier Learjet 35/36 D-I 18,000 12 

C56X - Cessna Excel/XLS B-II 20,200 10 

LJ31 - Bombardier Learjet 31/A/B C-I 15,500 10 

C550 - Cessna Citation II/Bravo B-II 14,800 8 

BE9T - Beech F90 King Air B-II 9,650 4 

C25C - Cessna Citation CJ4 B-II 17,110 4 

C560 - Cessna Citation V/Ultra/Encore B-II 16,300 4 

C551 - Cessna Citation II/SP B-II 14,800 2 

Source: Traffic Flow Management System Counts Database, FAA Aircraft 
Characteristics  

 

Step 2 – Aircraft Runway Length Requirement based on MTOW 

The second step in the runway length determination procedure is to identify what aircraft will require the 

longest operational runway length based on its maximum certified takeoff weight (MTOW) and will use the 

runway on regular basis (a minimum of 500 operations annually). The FAA groups aircraft into three weight 

categories: 12,500 pounds or less, over 12,000 pounds but less than 60,000 pounds, and over 60,000 

pounds. The aircraft weight category determines what method should be used to establish the 

recommended runway length.   

Except for regional jets, when the MTOW of listed aircraft is 60,000 pounds or less, the recommended 

runway length is determined according to a grouping of aircraft having similar performance characteristics 

and operating weights. When the MTOW of listed aircraft is over 60,000 pounds, the recommended runway 

length is determined according to individual aircraft. All aircraft that are both currently operating and may 

operate at the Airport are less than 60,000 pounds. Aircraft greater than 60,000 pounds do not generally 

operate at C29 based on the typical facility requirements of these aircraft and are also uncommon at similar 

airports. The most demanding aircraft that currently commonly operates at the Airport is the King Air 200 

which has an MTOW of 12,500 pounds and is representative of the critical aircraft for C29. 
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Step 3 – Determine Method to Establish Recommended Runway Length 

The third step in the runway length determination procedure is to reference Table 1-1 in FAA AC 150/5325-

4B (shown below in Table 3-5), which is included below, and the aircraft identified in this table to identify 

the method that will be used to establish the recommended runway length. As the critical aircraft family can 

be greater than 12,500 pounds or greater but less than 60,000 pounds the required runway length should 

be determined by a family grouping of large airplanes as determined by charts within this guidance. 

Table 3-5: Airplane Weight Categorization for Runway Length Requirements 

 
Source: FAA AC 150/5325-4B, Runway Length Requirements for Airport Design 

Step 4 – Select Recommended Runway Length 

The method for determining the proper runway length is dependent on the type of aircraft using the runway. 

For aircraft that have a greater Maximum Takeoff Weight (MTOW) than 12,500 pounds but less than 60,000 

pounds and are not regional jets, the recommended runway length is determined through a family grouping 

of aircraft with similar performance characteristics and operating weights. For this size of aircraft, the FAA 

groups them into the 75 percent and 100 percent fleet mix. The division of aircraft operating at C29 over 

the past five years is divided into each of these groups in Table 3-6.  
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Table 3-6: Jet Operations by Fleet Mix 

Aircraft RDC MTOW 2013 2014 2015 2016 2017 

75 Percent Fleet Mix 

LJ35 - Bombardier Learjet 35/36 D-I 18,000 4 6 12 26 12 

LJ45 - Bombardier Learjet 45 C-I 21,000 4 6 4 0 0 

LJ31 - Bombardier Learjet 31/A/B C-I 15,500 14 12 8 38 10 

LJ40 - Learjet 40; Gates Learjet C-I 21,000 4 4 0 0 0 

C680 - Cessna Citation Sovereign B-II 30,300 0 0 0 2 0 

C550 - Cessna Citation II/Bravo B-II 14,800 42 14 4 10 8 

C560 - Cessna Citation V/Ultra/Encore B-II 16,300 8 8 8 10 4 

C56X - Cessna Excel/XLS B-II 20,200 6 8 2 4 10 

C525 - Cessna CJ2 B-I 12,300 18 38 70 50 50 

C525 - Cessna CJ3/CJ4 B-II 16,950 12 8 18 8 42 

BE40 - Raytheon/Beech Beechjet 400/T-1 B-I 15,780 4 0 6 0 4 

75 Percent Fleet Mix Total 116 104 132 148 140 

100 Percent Fleet Mix 

CL60 - Bombardier Challenger 600/601/604 C-II 43,100 0 2 2 0 0 

H25B - BAe HS 125/700-800/Hawker 800 C-I 28,000 0 2 0 2 0 

100 Percent Fleet Mix Total 0 4 2 2 0 

Notes: RDC: Runway Design Code; MOTW: Maximum Takeoff Weight 

Step 5 - Determine Fleet Mix and Useful Load 

The 75 percent fleet mix includes aircraft such as the Cessna Citation II, Learjet 45 and other medium sized 

business jets. The 100 percent fleet mix is reserved for some of the largest or most demanding business 

aircraft that either are near the 60,000 pound limit or require significantly longer runway lengths, such as 

Dassault Falcon 2000 or Learjet 60. However, as previously determined, aircraft of this size do not often 

operate at Airport similar to C29. Therefore, the 75 percent fleet mix is considered to be the applicable 

choice for C29.The 75 percent fleet mix is further divided by a 60 or 90 percent useful load. The FAA 

guidance defines the useful load of an airplane as “considered to be the difference between the maximum 

allowable structural gross weight and the operating empty weight.” Stated simply, it is the difference 

between an empty aircraft and a fully loaded aircraft and indicates the combined amount of fuel, 

passengers, and cargo it can carry. An aircraft operating with a lower useful load will mean that it must 

either operate at a lighter takeoff weight, which would require less cargo and passengers, or it must operate 

at shorter distances. This would inherently limit the potential markets that aircraft are able to reach before 

stopping to refuel. Data from the Traffic Flow Management System Counts Database (TFMSC) was 

captured to examine current trip lengths. As seen in Table 3-7, most operations are less than 250 miles, 

although a fair number of operations are conducted up to 1,000 miles. However, this information is not able 

to account for limitations due to current runway length.  
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Table 3-7: Jet Aircraft Stage Lengths 

Stage Length  
Range* 

Operations 
Stage 

Length 
Share 

Selected Destinations 

> 1,000 12 2.9% Orlando, FL; Grand Junction, CO; Kalispell, MT 

> 750 - < 1,000 60 14.5% Houston, TX; Denver, CO; Norfolk, VA 

> 500 - < 750 52 12.6% Washington, DC; Chattanooga, TN; Harrisburg, PA 

> 250 - < 500 62 15.0% Nashville, TN; Columbus, OH; Detroit, MI 

< 250 228 55.1% Minneapolis, MN; Fort Wayne, IN; Chicago, IL 

Source: TFMSC Database 
Notes: Stage Length is in Statute Miles 

The FAA recommended runway lengths for relevant aircraft families are shown below in Table 3-8. Charts 

that demonstrate this process are shown in Appendix A. The existing 4,000 foot primary runway is sufficient 

only for small aircraft with less than 10 passenger seats based on FAA runway length guidance, which use 

a dry runway during the mean daily maximum temperature of the hottest month of the year. Small aircraft 

with ten or more seats as well as all aircraft over 12,500 pounds are currently limited as the runway length 

is not adequate for normal operations. Although the guidance determines runway length by useful load 

utilized for departures, it is not possible to determine how many operations are conducted at these useful 

load levels, as the current runway length will not allow for it. In other words, although very few annual 

operations fall into the any of the last four categories, this does not reflect current demand but instead 

reflects existing runway limitations. 

Table 3-8: FAA Recommended Runway Length by Aircraft Family 

Aircraft Group or Family 
Recommended 
Runway Length 

Small Airplanes with less than 10 passenger seats 

95 percent fleet 3,290 

100 percent fleet 3,880 

Small airplanes with 10 or more seats 

100 percent fleet 4,210 

Large airplanes of 60,000 pounds or less 

75 percent fleet at 60 percent useful load 4,730 

75 percent fleet at 90 percent useful load 6,290 

100 percent fleet at 60 percent useful load 5,400 

100 percent fleet at 90 percent useful load 8,000 

Source: FAA AC 150/5325-4B 
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Step 6 – Apply Necessary Adjustments 

The sixth step to determine the required runway length is to apply any necessary adjustments to the runway 

length obtained in Step 4. FAA AC 150/5325-4B denotes procedure for these adjustments, which are 

described below. 

Airport Elevation Parameter 

Runway length requirements should be determined based on the mean daily maximum temperature of the 

hottest month of the year at the subject airport. Airport elevation and ambient air temperature have 

significant effects on the required runway length for an airport operation, as air at higher elevations and at 

higher temperatures is less dense than cooler air and air closer to the sea level. Lower air density reduces 

an aircraft’s ability to accelerate while also reducing the amount of lift provided by the air, thereby increasing 

the required length to achieve lift off from the runway. As a result, all required runway lengths presented in 

previous sections are based on the airport elevation (928 above mean sea level).  

Temperature Parameter in Airport Planning Manuals Takeoff Charts 

The mean daily maximum temperature of the hottest month of the year. Monthly temperature averages for 

the years 2013 to 2017 at the nearby Dane County Regional Airport (MSN) were obtained from the National 

Oceanic and Atmospheric Administration (NOAA) National Climactic Data Center (NCDC) website. The 

hottest month of the year and temperature are presented in Table 3-9. As shown, July has historically been 

the hottest month of the year at C29, with a mean daily maximum temperature of 81.7° Fahrenheit. 

Table 3-9: Hottest Monthly Temperature 

Year Temperature (°F) Hottest Month 

2013 81.6 July 

2014 81.5 August 

2015 81.1 July 

2016 82.7 July 

2017 81.4 July 

Average 81.7 July 

Source: National Oceanic and Atmospheric Administration (NOAA) 

Maximum Difference of Runway Centerline Elevation 

For aircraft with a Maximum Takeoff Weight (MTOW) over 12,500 pounds up to and including 60,000 

pounds, the FAA guidance recommends increasing the runway lengths obtained from the runway length 

curves found in AC 150/5325-4B by 10 feet for each foot of elevation difference between the high and low 

points on the runway centerline. At C29 the difference in runway centerline elevation from the Runway 28 

end (low point, 927 MSL) to the Runway 10 end (high point, 928 MSL) is 1 foot. This results in an increase 

of 10 feet in recommended runway length 4,730 for the 75 percent fleet at 60 percent useful load and 6,290 

at 90 percent useful load. 
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Other Factors 

In addition to considering the existing demand via FAA guidance, other sources that influence runway length 

should be considered. This includes state planning documents and user survey information. These sources 

are important to consider as the current runway length limits the type of aircraft that can operate at the 

Airport and therefore cannot account for the more varied fleet mix that may operate at the Airport in the 

event that the runway is extended. 

Conformity with other State Aviation Planning Documents 

The Wisconsin State Airport System Plan 2030 (WI SASP) lists C29 as one of 14 Large GA Airports in the 

state. Airports of this category are identified to have facility and service attributes that include a primary 

runway length of 5,500 feet or greater, with actual runway dimensions determined by each airport’s critical 

aircraft. The existing length of Runway 10/28 is significantly less than this standard. Of all the Large GA 

Airports within the state, C29 has the second shortest runway, as shown in Table 3-10.  

As the number of jet operations are limited by the runway length, the total number of GA operations are 

shown for each Large GA Airport in Table 3-11. C29 ranks eighth for total GA operations despite the fact 

that it has the second shortest runway. This reflects a strong GA demand that is accounted for in the user 

surveys, FAA records and the Airport’s location near a large metropolitan area. 

Table 3-10: Large GA Primary Runway Lengths  Table 3-11: Large GA Primary GA Operations 

Airport 
Primary 

Runway Length 

 
Airport 

GA 
Operations 

Oshkosh (OSH) 8,002 Oshkosh (OSH) 62,827 

Janesville (JVL) 7,301 Fond Du Lac (FLD) 59,700 

Sheboygan (SMB) 6,802 Sheboygan (SMB) 59,500 

Rice Lake (RPD) 6,700 Kenosha (ENW) 45,892 

Racine (RAC) 6,574 Racine (RAC) 45,000 

Stevens Point (STE) 6,028 New Richmond (RNH) 42,000 

Fond Du Lac (FLD) 5,941 East Troy (57C) 40,000 

Waukesha (UES) 5,848 Middleton (C29) 38,445 

New Richmond (RNH) 5,507 Stevens Point (STE) 33,500 

Kenosha (ENW) 5,499 Waukesha (UES) 32,541 

West Bend (ETB) 4,494 West Bend (ETB) 30,000 

Milwaukee Timmerman (MWC) 4,103 Janesville (JVL) 26,720 

Middleton (C29) 4,000 Milwaukee Timmerman (MWC) 25,897 

East Troy (57C) 3,900 Rice Lake (RPD) 24,800 

Source: WI SASP  Source: 2017 FAA TAF 

The WI SASP also refers to another Wisconsin Department of Transportation planning document, the 

Connections 2030 Long-Range Multimodal Transportation Plan. Chapter 7 of this document connects the 

importance of airports to economic development, and states the following:   

Page 9 of 2959



Chapter 3 – Facility Requirements (Draft - July 2019)  
 

Page 3-10                                                                                                                           C29 Master Plan  

Airports and aviation are integral parts of local, state and regional economic development. 
An airport’s ability to accommodate the needs of existing and prospective businesses is 
vital. To help improve the environment for business growth and retention, WisDOT will 
improve airport facilities and infrastructure by increasing the number of airports able to 
handle business airplanes. To accomplish this, WisDOT will: 

• Use the Airport Improvement Program to help Wisconsin airports accommodate 
business planes. 

• Support the needed airport system infrastructure, including inclement weather 
capability, to enable and sustain jet aircraft related activity. 

• Determine how the Wisconsin Airport System can best accommodate potential 
increased use of very light jets.” 

User Survey 

Additional information on runway adequacy was gathered through two user surveys. The first survey, 

discussed in Chapter 2 and conducted in Spring 2018, was geared towards existing users and their uses 

at the Airport. However, as this surveyed only existing users, it was not able to account for interested users 

that are unable to use the airport due to facility limitations. Therefore, another survey was sent out in 

October 2018. Referred to as the Fall 2018 User Survey, it included both local and itinerant users of C29 

with a focus on how potential changes to the Airport would impact future utility.  

Respondents provided feedback about runway adequacy and desired length. The existing runway length 

is considered adequate for approximately half (36.7 percent) of respondents’ needs. When asked if an 

extended runway would be beneficial for increasing the use and accessibility of the Airport for their needs 

and operations, of those that responded yes, the majority said that a length of 5,000 to 5,500 feet would be 

preferable. This information is shown below in Chart 3-1. Although a sizable portion of respondents stated 

that the runway length is currently serving their needs, this means approximately half of the respondents 

would still benefit from a runway extension. The suggested length of 5,000-5,500 feet is compared to the 

FAA recommended runway lengths in the following section. 

Chart 3-1: Survey Question – Would an extension of the primary runway increase the use and 

accessibility of C29 for your needs and operations? 

 

0 5 10 15 20 25 30 35

Yes: 6,000+

Yes: 5,500 – 6,000

Yes: 5,000 – 5,500

Yes: 4,500 - 5,000

Yes: 4,000 – 4,500

No

Respondents
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Runway Length Impacts to Fleet Mix – Local 

The type and size of aircraft that operate at a given airport is largely influenced by the dimensions of the 

runways present. As runway length is increased, it may allow for additional operations by larger aircraft. 

These operations could necessitate additional services and facilities on the airport and have impacts on the 

surrounding community. Due to the potential impacts, both to the airport and the surrounding community, 

it is necessary to consider what aircraft may be able to operate at C29 if the runway is extended.  

Although C29 is categorized as a Large GA by the WI State Airport System Plan, it has a smaller runway 

compared to nearly all of the other airports in this category. Therefore, to conduct a greater examination of 

how runway length may influence the type of aircraft that operates at a given airport, all Medium GA and 

Large GA categorized in the WI SASP have been examined. The total operations from these airports are 

shown in Chart 3-2. In this chart, operations are shown on the left axis with columns and runway length is 

shown on the right axis and depicted by a continuous line.  

As site constraints make any runway extension at C29 beyond 5,000 feet unfeasible, only airports with a 

5,000 foot runway or less have been further examined to access trends in aircraft RDC. These operations 

are then further broken down into the Aircraft Approach Category (AAC) and the Airplane Design Group 

(ADG), collectively known as the Runway Design Code (RDC). This is shown in Chart 3-3 where aircraft 

are grouped according to RDC and organized by airport based on increasing runway length. Some of the 

most demanding aircraft, such as B-II, are currently operating at C29 in larger quantities than at airports 

with considerably greater runway length.  

Of the 37 airports included here with runway 5,000 feet or less in length, C29 had 172 B-II operations in 

2018 which is more than all but only two other airports. These two airports include Timmerman Airport 

(MWC) with a 4,103 foot runway and 405 operations, and the West Bend Municipal Airport (ETB) with a 

4,494 foot runway and 256 operations, both of which are classified as Large GA airports. It is likely that the 

greater amount of B-II operations at these two airports is partially related to their proximity to the Milwaukee 

metropolitan area, just as the proximity to Madison, WI partially influences operations at C29. The 

relationship of airport activity and airport demand will be explored more in the following section. 
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Chart 3-2: Instrument Operations at Medium GA and Large GA WI Airports 

 

Source: Traffic Flow Management System Counts Database (TFMSC) 
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Chart 3-3: Operations by Runway Design Code (RDC) 

 

Source: Traffic Flow Management System Counts Database (TFMSC) 
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Runway Length Impacts to Fleet Mix - Expanded 

When determining the connection of aircraft activity to runway length it is important to also consider other 

influential factors, such as the surrounding metropolitan area and airport environment. For instance, a 5,000 

foot runway near Chicago with a sophisticated instrument approaches would likely have much heavier traffic 

than a 5,000 foot runway in a very rural area. For this reason, several airports with varying runway length 

were selected that are considered be comparable to C29 although factors have some flexibility based on 

the specific location. The following general guidelines were considered determining airports for comparison.  

• Should be located outside of a metropolitan area comparable to Madison, WI or more distance 

from a more major metropolitan area 

• C29 is near MSN which is a Class C airspace airport 

• Comparison airports will ideally be on or near the fringe of a densely populated area on one side 

with rural land use adjoining on one side 

• Comparisons should be made primarily to airports without an Air Traffic Control Tower 

• Instrument approach abilities should be similar, with limited Instrument Landing System (ILS) 

capability but usually with vertical guidance 

• Airport elevation should be within 1,000 feet of C29 elevation as elevation impacts aircraft 

performance 

 

A total of fifteen airports were analyized to consider how longer runway lengths would permit larger aircraft 

to operate at an airport. While this is not an all encompassing list, the variety of airports selected 

demonstrate how airport facilities and environment impact aviation activity. The selected airport are shown 

in Table 3-12. While some of these airports surround areas with much greater metropolitan areas than 

Madison, such as Pittsburgh, PA, the distance from the city center allows them to be reasonable 

comparison to C29.  

Table 3-12: Comparison Airports 

Metropolitan 
Area 

Airport 
Runway 
Length 

ATCT ILS 
Vertical 

Guidance 
Elevation 

Madison, WI C29 4,000 - - x 928 

Omaha, NE BTA 4,201 - - x 1,318 

Wichita, KS 3AU 4,201 - - x 1,328 

Wichita, KS EQA 4,204 - - x 1,379 

Milwaukee, WI ETB 4,494 - - x 887 

Pittsburgh, PA BVI 4,501 x - x 1,253 

Pittsburgh, PA PJC 4,933 - - - 898 

Pittsburgh, PA 2G2 5,001 - - x 1,198 

Pittsburgh, PA HLG 5,002 x x x 1,194 

Cedar Rapids, IA IOW 5,002 - - x 684 

Fort Wayne, IN HHG 5,003 x x - 808 
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Table 3-12: Comparison Airports (continued) 

Metropolitan 
Area 

Airport 
Runway 
Length 

ATCT ILS 
Vertical 

Guidance 
Elevation 

Pittsburgh, PA AFJ 5,004 - x x 1,184 

Wichita, KS EGT 5,201 - - x 1,277 

Norfolk, VA PVG 5,350 - - x 28 

Norfolk, VA CPK 5,500 - x x 19 

Des Moines, IA IKV 5,500 - x x 910 

Notes: ATCT: Air Traffic Control Tower, ILS: Instrument Landing System 

Each of these airports are then shown in Chart 3-4 with their connected levels of activity grouped into 

aircraft categories.  In order to improve legibility, this chart does not include any airport having less than ten 

operations in a given category.   

By including a variety of airports with similar attibutes to C29 but with some variation, several trends are 

apparent. Metropolitan centers with several airports in the area tend to have less operations per airport as 

the operations are spread out over a greater area and particularly large aircraft will go to airports better 

suited for them. This is apparent by the low number of operations at the two Wichita, KS area airports, 3AU 

and EQA. Local operations are shared between them while larger aircraft have the option to fly into several 

other airports in the Wichita area with considerably greater runway lengths. This same trend is also 

apparent at the Pittsburgh, PA area airports. The Middleton Municipal Airport, by comparison, is the only 

other airport in the Madison metropolitian area aside from Dane County Regional (MSN) capable of 

supporting turbine or jet operations.  

 

The number of operations at airports with similar runway lengths can also vary considerably. This is usually 

explained by a combination of three factors.  

• The location near a busy metropolitan area, such as PJC outside of Pittsburgh, PA 

• The presence of a tower which offers more protection for large aircraft, such as HLG 

• And/or an ILS that provides more precise guidance into the airport, such as at AFJ.  

Based on these trends it appears that while runway length is certainly a factor in allowing greater aircraft to 

utilize an airport, actual utilization is often heavily influenced by the airport’s proximity to a highly populated 

area and the guidance available to large aircraft via ATC and ILS capabilities. A copy of the FAA database 

for aircraft included in each of these size categories is available in Appendix A. 
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Chart 3-4: Airport Facilities Comparison to Aircraft Size  

 

Notes: *Indicates and ILS and ^Indicates an ATCT 
Source: Traffic Flow Management System Counts Database (TFMSC) 
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3.4.2 Runway 10/28 Summary 

Although an extension to 5,500 feet would match the Large GA Airport service attributes in the WI SASP 

and falls within the range requested by users, this length would be challenging due to the surrounding 

topography, nearby roads and existing development. However, a runway length of 5,000 feet aligns with 

existing user needs and would be more manageable on the existing site. The location of the Airport on the 

edge of a large metropolitan area promotes a strong business use of the Airport, as seen in the user 

surveys, and extending the runway would further promote economic development within the state, as 

outlined in the state planning documents. The FAA recommended runway lengths for 60 percent useful 

load vary from 4,730 feet, for the 75 percent fleet, and 5,400 feet, for the 100 percent fleet. The proposed 

length of up to 5,000 feet falls within the low end of these parameters but would sufficiently improve the 

runway length to allow for increased jet and business use of the Airport. The following chapter will evaluate 

several runway modifications of varying length and assess their ability to support the Airport compared to 

their potential impacts. 

3.5 Runway 01/19 (Crosswind Runway) 

As shown in Table 3-13 and discussed in Chapter 1, the primary runway, Runway 10/28, does not meet 

the 95 percent crosswind coverage desired by the FAA and therefore a crosswind runway is justified. The 

crosswind runway should be designed so that it accommodates aircraft that are not covered by the primary 

runway. For C29, this includes aircraft up to the A-II and B-II categories. The wind coverage analysis 

conducted as part of this master plan show that the crosswind runway has better coverage than the primary 

runway.  

Runway 01/19 is the Airport’s crosswind runway. It is 2,000 feet long and 120 feet wide with a turf surface. 

Based on the Fall 2018 User Survey, 60 percent of respondents stated that a paved surface would increase 

the use and accessibility of the Airport. Extending and paving the runway would allow additional aircraft to 

operate on the crosswind runway. As the A-II and B-II aircraft families are not provided adequate crosswind 

coverage from the primary runway alone, Runway 01/19 would ideally also be able to serve these aircraft.  

Table 3-13: Wind Coverage 

Crosswind 
Component 

Rwy 
10/28 

Rwy 
01/19 

Combined 

All Weather 

10.5 knots 86.07% 93.75% 99.18% 

13 knots 92.95% 97.03% 99.86% 

Visual Flight Rules 

10.5 knots 90.70% 95.38% 99.47% 

13 knots 94.73% 97.83% 99.92% 

Instrument Flight Rules 

10.5 knots 92.74% 96.17% 99.30% 

13 knots 95.67% 98.09% 99.85% 
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3.5.1 Runway Length 

This section will summarize the process discussed above to determine the recommended runway length. 

As explained in FAA AC 150/5300-13A, Airport Design, turf runways require additional length compared to 

paved runways due to the additional friction of a turf runway and an additional twenty percent is required 

compared to a paved runway. Using the small aircraft chart discussed in the section above, 3,280 feet 

would be required for these aircraft on a paved runway, this chart can also be found in Appendix B. Twenty 

percent would then be added to account for a turf runway and ten feet based on the one foot difference in 

elevation from each end of Runway 01/19 as  shown below: 

3,280 x 1.2 + 10 = 3,946 

Due to site constraints it would be challenging to extend the crosswind runway to this length. As the primary 

addition in runway length is due to adjusting for a turf runway, it may be beneficial to use a paved surface. 

This would make it less challenging to provide sufficient length within the existing site constraints. However, 

many current users utilize the turf runway for training purposes and due to their aircraft types. Turf runways 

are often beneficial to tailwheel aircraft as the soft surface helps to absorb the impact of landing that could 

otherwise cause the aircraft to begin bouncing or oscillating, which can make it difficult to control the aircraft 

and potentially cause damage to it. Examples of common tailwheel aircraft include the American Champion 

Scout, Citabria, Luscombe and Piper Cub.  

3.5.2 Runway 01/19 Summary 

There are several important factors to consider when determining modification to the turf runway. While a 

paved runway would be more efficient and require a shorter runway than a turf runway intended for the 

same aircraft, it may exclude some tailwheel and training operations. Simultaneously, the shorter length of 

a paved runway would limit what type of aircraft are able to utilize it. However, a paved runway would allow 

additional aircraft to operate on it during unfavorable crosswind conditions. In other words, converting the 

turf runway to a paved runway would allow more aircraft to utilize it than the current turf runway, but it would 

likely not serve larger aircraft due to its length. The following chapter will develop various alternatives to 

maximize the utility of the runway. 

3.6 Taxiways 

As discussed in Chapter 1, the taxiway system provides access to the runway and adjacent taxilanes to the 

hangar and apron. However, the section that connects from the apron to the taxiway near the FBO provides 

direct access from the apron to the runway, which is discouraged in FAA AC 150/5300-13A, Airport Design. 

In addition, although the taxiways provide sufficient access to the existing hangars, these sections are fully 

built out and additional areas will need to be developed. The following chapter will consider taxiway 

alternatives to accompany new development and disconnect the direct apron to runway connection.  

The existing taxiway and taxilane dimensions generally align with the standards shown in Table 3-14. The 

smaller hangars located to the west of the hangar complex have 79-foot taxilanes between the hangars 

while the larger hangars on the east side have a 115-foot separation and the parallel taxiway is 35 feet in 

width. Finally, the apron near the FBO building provides 79-foot aisles between aircraft parking tie downs.  
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Table 3-14: B-II Taxiway Standards 

Taxiway Feature Dimension 

Taxiway Width 35 feet 

Taxiway Safety Area 79 feet 

Taxiway Object Free Area 131 feet 

Taxilane Object Free Area 115 feet 

Source: FAA AC 150/5300-13A, Airport Design 

3.7 Pavement Condition 

According to AC 150/5380-7A, Airport Pavement Management Program, maintaining a pavement in good 

condition over its life cycle is four to five time less expensive than periodically rehabilitating a pavement in 

poor condition. Based upon a visual inspection by experienced engineers, a pavement condition index (PCI) 

rating is assigned to a particular piece of pavement but does not necessarily reflect its structural integrity. 

The PCI rating is scored on a scale of 1-100. A score of 100 indicates the pavement is in perfect condition 

while a score of 60 or less indicates that rehabilitation is needed.  

A 2017 Pavement Condition Report indicates that the entire Airport pavement was in satisfactory condition 

at the time of the 2015 survey, with a PCI of 72. However, pavement conditions tend to deteriorate over 

time due to use and weather. The deterioration rates from the 2017 report are shown below with the report’s 

projected decline in PCI in Table 3-15 and the existing conditions and branch and section names are shown 

in Figure 3-1. 

While the overall pavement conditions are generally in satisfactory condition, the Airport is currently 

monitoring two isolated areas of concern that have recently developed on Runway 10/28 and Taxiway A. 

These areas are located approximately 1,000 feet east of Runway 10 at the point where the Pheasant 

Branch creek crosses under both the runway and taxiway. Flow from the creek is conveyed by three large 

culverts (a 72” diameter center culvert, and two 60” diameter culverts located on either side). Isolated sink 

holes within the pavement of Runway 10/28 have occurred at three locations overtop these culverts. Other 

depressions are also being seen within the pavement areas of Taxiway A and the grass infield area between 

the runway and taxiway.  

The three culverts were inspected in early 2019 and found to be in sound condition, with no structural issues 

or joint separation. Recent flooding in this area has likely caused water to find its way around the base 

course and granular backfill that surround these culverts, and settlement and washouts of this material from 

the flood waters is likely the largest cause of the settlement and sinkholes being experienced. The Airport 

is continuing to monitor these conditions and implement short-term repairs while also working with the 

Wisconsin Bureau of Aeronautics to find funding sources for a longer-term correction of the issue. 
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Figure 3-1: Pavement Condition Index Map

Not To Scale

Source: Applied Pavement Technology

Page 20 of 2970



Chapter 3 – Facility Requirements (Draft – July 2019)  
 

C29 Master Plan   Page 3-21 

Table 3-15: PCI Project Conditions 

Branch Section 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 

A01MD 10 68 67 66 65 64 63 62 60 59 57 

AFUELMD 10 98 97 96 95 94 93 92 91 90 89 

ASEMD 10 90 87 85 82 80 78 77 75 74 72 

RW1028MD 
10 76 74 72 70 68 66 64 62 60 57 

20 79 77 74 72 69 67 64 62 60 57 

TH01MD 10 66 64 61 59 57 54 52 50 47 45 

TWA1MD 10 72 71 69 67 65 62 60 58 55 52 

TWA2MD 10 83 81 79 78 76 74 72 71 69 67 

TWAMD 10 66 64 62 60 57 54 51 48 45 41 

Source: 2017 Wisconsin Pavement Management Report 
Notes: Branch and sections are shown in Figure 3-1 
Green fill indicates section will likely not require major rehabilitation while yellow fill indicates it may be necessary. 

3.8 Approach Procedures and NAVAIDs 

All four of the approaches to primary Runway 10/28 have visibility minimums above one mile and are 

intended for aircraft with approach speeds up to 141 knots, or 162 miles per hour. There are two RNAV 

(GPS) approaches, one VOR approach and one LOC/DME approach. An RNAV (GPS) approach allows 

for a straight-in approach without ground-based equipment such as a VOR, glideslope, or localizer. 

Although VORs are being discontinued around the country as the FAA continues to update its navigation 

process, the Madison VOR serving C29 is not currently scheduled for removal. The approaches to Runway 

10/28 at C29 are shown below in Table 3-16.  

Table 3-16: C29 Instrument Approaches 

Approach Minimum Altitude  
Visibility 

Minimums 

RNAV (GPS) RWY 10 522 feet 1 ¾ SM 

RNAV (GPS) RWY 28 398 feet 1 ½ SM 

LOC/DME RWY 10 652 feet 1 SM 

VOR RWY 28 572 feet 1 SM 

Source: C29 Approach Plates 
Notes: Minimums shown are for aircraft with approaches speeds of 121 knots (139 
miles per hour). Minimums may vary for aircraft with greater approach speeds. 

Approaches to Runway 01/19 are only available through circling approaches conducted to Runway 10/28. 

A circling approach refers to when a pilot conducts an approach to one runway to leave instrument flight 

conditions and then, once in visual conditions, enters a modified traffic pattern to another runway where 

they then land. While this option provides flexibility, circling approaches can only be used when visibility 

minimums and cloud ceilings are less restrictive, or in better weather, than traditional approaches. The 

circling approaches for small aircraft, such as a Cessna 172, at the Airport are shown in Table 3-17.  
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Table 3-17: C29 Circling Approaches 

Approach Minimum Altitude  
Visibility 

Minimums 

RNAV (GPS) RWY 10 652 feet 1 SM 

RNAV (GPS) RWY 28 632 feet 1 SM 

LOC/DME RWY 10 652 feet 1 SM 

VOR RWY 28 632 feet 1 SM 

Source: C29 Approach Plates 
Notes: Minimums shown are for aircraft with approaches speeds of less than 91 knots 
(105 miles per hour). Minimums may vary for aircraft with greater approach speeds. 

During the Spring 2018 User Survey, 51 percent of respondents stated they use instrument approaches, 

with most operations utilizing the RNAV (GPS) approaches. However, several users stated that the 

instrument approaches at C29 are less accommodating than many neighboring airports of similar size. The 

WI SASP states that typical Large GA Airports, like C29, have approaches with visibility minimums as low 

as 1/2 mile. The approaches with the lowest visibility minimums and altitudes at selected nearby airports 

which are categorized as Large GA are shown in Table 3-18. The approaches at C29 are less useable in 

low minimums and ceiling heights than many of the surrounding airports.  

There are several types of operations that are less flexible and benefit from instrument approaches. Thirty-

four (34) percent of respondents stated they use C29 for business, 10 percent for charter services and 57 

percent for flight training. While recreational pilots will often opt not to fly if the weather is unfavorable, the 

previously listed types of operations often require timely arrivals and departures and would likely benefit 

from improved instrument approaches. While no changes are anticipated to be needed to the existing turf 

crosswind runway, improving the approaches to Runway 10/28 may be beneficial and increase the 

accessibility of the Airport. The following chapter will consider improving primary runway approaches in 

association with any runway improvements.  

Table 3-18: Neighboring Large GA Airport Instrument Approaches 

Airport Approach 
Minimum 
Altitude  

Visibility 
Minimums 

Middleton RNAV (GPS) RWY 28 398 feet 1 ½ SM 

Janesville ILS RWY 04/32 200 feet ½ SM 

East Troy RNAV (GPS) RWY 26 250 feet 1 SM 

Waukesha ILS RWY 10 200 feet ½ SM 

Fond du Lac* LOC RWY 36 385 feet 3/4 SM 

Oshkosh ILS RWY 36 200 feet 1/2 SM 

Source: Airport Approach Plates 
Notes: Minimums shown are for aircraft with approaches speeds of 121 knots (139 miles per 
hour). Minimums may vary for aircraft with greater approach speeds. 
Fond du Lac approach RNAV (GPS) RWY 18 has visibility minimums of 7/8 SM and 205 feet 
decision altitude. 
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Navigational aids are utilized to provide guidance to pilots both on the ground and in the air and often play 

a crucial role in any instrument approach. While the existing NAVAIDs discussed in Chapter 1 are serving 

their intended purposes, any significant improvements to the instrument approaches will likely require 

improvements to the NAVAIDs associated with the runway, such as installing an approach lighting system. 

Selected standards for instrument approach procedures are described in FAA Engineering Brief Number 

99 and are shown below in Table 3-19. 

Table 3-19: Standards for Instrument Approach Procedures Visibility Minimums 

Standard < 3/4 Mile 3/4 to < 1 Mile > 1 Mile Straight In 

30:1 Threshold Siting Surface (TSS) Slope  Clear Clear Clear 

Precision Obstacles Free Zone Required Not Required Not Required 

Minimum Runway Length 4,200 feet 3,200 feet1 3,200 feet1 

Runway Markings Precision  Non-precision Non-precision 

Approach Lighting System Required Recommended Recommended 

Source: Engineering Brief Number 99 
Notes: 1Runways of less than 3,200 may have an instrument approach with additional restrictions.  

An Approach Lighting System (ALS) is recommended for instrument approaches with visibility minimums 

of 3/4 of a mile. Of the 14 airports classified as Large GA airport in Wisconsin nine of them utilize a type of 

ALS.  There are a variety of ALS systems, each designed to provide a varying degree of guidance to pilots. 

The most complex systems are often 2,400 feet long and consist of sequenced flashing lights to guide pilots 

to the runway. However, these systems are expensive, and their length can create a challenge installing 

them when the site is restricted, such as at C29. The two most applicable for consideration at C29, based 

on local conditions such as activity and instrument approaches, are the Medium Intensity Approach Lighting 

System (MALS) and Omnidirectional Approach Lighting System (ODALS). FAA AC 150/5340-30H, Design 

and Installation Details for Airport Visual Aids, provides guidance on selecting an ALS based on local 

conditions.  

A MALS provides early runway lineup and identification. The advantage of a MALS is that it assists pilots 

with altitude awareness in areas that lack visual cues for pilots. Areas without a significant amount of terrain 

or lighting in the vicinity are subject to a phenomenon known as a featureless terrain illusion or black hole 

approach. This illusion makes it appear to pilots that they are at a higher altitude than they actually are due 

to the absence of surrounding features. As a result, a pilot may fly their approach at a dangerously low 

altitude. Although the precision approach path indicator (PAPI) at the end of each runway can aid in 

maintaining a safe approach path, a MALS would provide an additional aid for situational awareness.  

An ODALS provides omnidirectional lighting to aid pilots in lining up with the runway. Two lights on either 

side of the runway threshold serve as runway end identifier lights (REILs). The advantage of an ODALS as 

compared to a MALS is that the omnidirectional nature of the lights provides additional aid to pilots 

conducting a circling approach to the runway. ODALS extend to a length of 1,500 feet compared to the 

1,400 feet of a MALS. Figure 3-2 and Figure 3-3 show each of these systems, respectively. 

It is worth noting that none of the 14 Large GA airports in Wisconsin currently use ODALS and some 

variation of a MALS is more prevalent. The following chapter will consider appropriate lighting systems 

based on the site constraints at C29.  
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Figure 3-2: Omnidirectional Airport Lighting System 

 
 

    Figure 3-3: Medium Intensity Approach Lighting System 

 
 

 

 

Page 24 of 2974



Chapter 3 – Facility Requirements (Draft – July 2019)  
 

C29 Master Plan   Page 3-25 

3.9 Hangars 

As discussed in Chapter 1, existing hangar space has been built out and there is currently no remaining 

development area to build significant additional hangars. This section will determine the number of hangars 

needed to satisfy demand, which will be an essential metric when considering future site selection. 

The number of hangars needed at an airport is closely related to the number of based aircraft, as aircraft 

owners will generally prefer to hangar their aircraft to protect it from weather or perform limited maintenance. 

Some airports also offer hangars for itinerant aircraft storage, typically as a service offered by an FBO in 

addition to aircraft housed by the FBO used for training and charter services. The preferred based aircraft 

forecast selected in Chapter 2 is shown below in Table 3-20. 

Table 3-20: Projected Based Aircraft Fleet Mix  

Year Single Jet Multiengine Helicopter Total 

2017 81 2 8 3 94 

2022 96 5 9 5 115 

2027 102 6 10 6 124 

2032 106 7 11 7 131 

2037 111 8 13 7 139 

 

The vast majority of hangars at C29 are box hangars able to house all types of aircraft. Although T-hangars 

are generally used for single-engine aircraft, the type of hangar depends on the preference of the particular 

needs of the tenant. Hangar demand can be projected based on the number of aircraft expected at the 

Airport over the 20-year planning period. Typically, T-hangars are used for single-engine aircraft while box 

hangars are used for multi-engine or turbine aircraft. The approximate space required for each type of 

aircraft, including a buffer area around each aircraft, is shown in Table 3-22. Projections through the 

planning period for total hangar space demand were calculated based on the projected based aircraft 

number in Table 3-20 with the space requirements from Table 3-21. The results of this process are shown 

in Table 3-23 and Table 3-24. 

 Table 3-22: Approximate Hangar Sizes for Aircraft Types 

Aircraft Type Examples Approximate Square Feet 

Single Engine Cessna 172, Cirrus SR-22 1,400 square feet 

Multiengine & Helicopters Piper Seneca, Beechcraft King Air 2,500 square feet 

Small & Midsized Jets Cessna Citation, Learjet 4,000 square feet 
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Table 3-23: Hangar Demand 

Aircraft Type Single Engine Multi Engine Helicopters Jet Total  

Projected Based Aircraft 111 13 7 8 139 

Total Hangar Demand (sq. ft.) 155,400 32,500 17,500 32,000 237,400 

 

Table 3-24: Hangar Surplus 

Hangar Space 
Available 

Hangar Space 
Demand 

Hangar Deficiency 

154,500 237,400 -82,900 

 

It is estimated that approximately 82,900 square feet of hangar space will be required based on the 

anticipated number of aircraft at the end of the planning period. However, the existing waiting list indicates 

over 50 inquiries regarding hangar space since 2012. Therefore, it is suspected that the increase in aircraft 

would not occur via steady growth throughout the planning period but would instead be punctuated by 

periods of rapid growth as hangar space and area for development become available. Therefore, the 

anticipated growth of based aircraft at C29 is tied more directly to available hangar space instead of a 

gradual increase in growth over time.  

It has been previously proposed that additional hangar development could take place north of Runway 

10/28 and east of Runway 01/19 to accommodate general areas of hangar development. However, there 

is also interest in constructing one or more hangars near the existing FBO. Development in this area would 

not directly conflict with existing safety areas or surfaces, however, potential impacts do exist. The apron 

space adjacent to this area is often used for temporary aircraft parking and circulation. Construction in this 

location would replace the existing viewing area and may inhibit aircraft circulation unless the apron is 

expanded to the east. However, due to the location of the electrical vault and the Runway 19 Runway 

Protection Zone, expansion of the apron in this direction would be difficult. Development here would also 

occupy an area that could potentially be used for additional vehicle parking as demand increases. The 

following chapter will revisit these locations as well as consider alternatives for hangar development. 

3.10 Supporting Facilities  

A snow removal equipment (SRE) facility was completed in the fall of 2016. The building is located on the 

southwest corner of the main GA ramp and is approximately 3,600 square feet in size. This location provides 

easy access to the runway and taxiway environment, as well as the main apron at the Airport.  

The FBO, Morey Airplane Company, is located within the terminal near the main entrance to the Airport 

and offers a variety of services, including maintenance, flight instruction, aircraft rental, and aircraft charter. 

This central location is well suited to a maintain a highly visible presence for passengers and pilots while 

also allowing easy access to the airfield and nearby aircraft parking for itinerant users. However, as the 

Airport continues to grow and the number of users increase, it will be important to provide sufficient room 

for all users. 
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The main apron has several dedicated spaces for aircraft parking in the vicinity of the FBO. A large portion 

of aircraft parking is situated in two aisles while the remaining aircraft parking is lined up along the edge of 

the apron. This configuration provides space for aircraft to circulate through the apron. However, as all 

aircraft parking is concentrated into this area it can lead to congestion during busy times. In addition, if 

larger aircraft begin operating at the Airport with more frequency, this area should be reconfigured to allow 

for easy enplaning and deplaning near the FBO for larger aircraft. The apron also has a direct runway to 

apron taxiway connection, which is discouraged by FAA AC 150/5300-13A, Airport Design. The concern 

with this configuration is that it allows pilots, particularly those that are unfamiliar with the Airport, to 

inadvertently taxi onto the runway when expecting a parallel taxiway. In order to meet anticipated capacity, 

serve large aircraft and comply with FAA guidance, some modifications to this apron will be needed.  

The primary access point for the Airport is the spur road from the intersection of Deming Way and Airport 

Road. This road provides access to the FBO, with approximately 70 public parking spaces, and continues 

west to provide several access points to the remainder of the hangars located west of the FBO. A separate 

gated entrance also provides access to the four individual hangars located less than a quarter mile to the 

east. Although the existing vehicle entrances and access roads appear to be meeting existing needs, there 

is no longer room in this area for additional development and a new development area is needed to support 

future hangar growth. 

Additional flight services are provided by Capital Flight, a Specialized Aviation Service Operator (SASO). 

SASOs are similar to FBOs although they usually offer more limited services. For instance, Capital Flight 

provides some maintenance services but does not sell fuel. The SASO’s main presence is to the east of 

Runway 01/19 although they also have a hangar for maintenance and aircraft storage located to the west 

of the runway in the main hangar development area. Transiting from their western to eastern hangar is not 

ideal as they must travel west on Airport Road before they are able to turn around, performing a U-turn at 

North Pleasant View Road and then travel to Nursery Drive, before conducting another U-turn in order to 

reach their eastern hangar entrance. A service road connecting these two development areas would greatly 

increase the efficiency of travel between these two hangar groups. Additional access points to the future 

hangar development area will also be necessary to correct existing access issues. 

A final consideration for future development uses is a solar array that is going to be constructed along the 

northern portion of the Airport. Solar installations on or near airports are a growing method of reducing 

electrical demands in an environment friendly manner. This project entails the installation of solar panels 

and a small facility on the northern edge of Airport property, north of the midpoint of the primary runway 

and west of the Runway 19 threshold, as shown in Figure 3-2. Access to this area will be from the north of 

the Airport and could potentially be used jointly for other Airport development. As a new hangar 

development area at the Airport will be necessary for future hangar development to satisfy demand, it is 

important to account for the varied types of potential development in each area to ensure they complement 

and are compatible with each other. The following chapter will consider utilizing each area of the Airport in 

a manner that promotes efficiency and complementary land uses. 
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Figure 3-2: Proposed Solar Array

Not To Scale
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3.11 Airport Assessment 

The Airport is well positioned and utilized in supporting local aviation and itinerant business users. However, 

while additional growth and demand are possible, existing site constraints need to be resolved in order to 

promote the long-term growth of the Airport. A summary of the issues discussed in this chapter are listed 

below and alternatives will be proposed in the following chapter: 

• Runway 10/28 is not of sufficient length to support turbine operations and could be extended. 

• Runway 01/19 offers superior wind coverage and converting it to a paved runway and extending 

the runway should be considered. 

• Instrument approaches at the Airport offer less accessible approaches than other nearby Large 

GA Airports in Wisconsin. Approach improvements and supporting NAVAIDs should be 

considered.  

• The apron should be configured to improve aircraft parking, circulation and meet FAA guidance. 

• A new development area should be considered for hangar development with supporting 

infrastructure, such as aprons and taxiways.  
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