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STATEMENT OF THE CHAIRMAN

This report documents the findings and recommendations of a new regional airport system plan for the seven-county Southeastern
Wisconsin Region. The plan produced by that program recommends a coordinated set of airport facility improvements designed to
serve the air transportation needs of the Region. The new plan refines and details the second generation regional airport system
plan as adopted in 1987. This new plan supersedes the second generation regional airport system plan and provides a revised and
updated guide to long-range airport facility development in Southeastern Wisconsin.

The new plan continues to recommend a basic system of 11 essential public use airports to meet the commercial, business, personal,
and military aviation needs of the Region. For each of the 11 airports in the basic system, a specific level of improvement is recom-
mended which will enable the airport to safely and efficiently accommodate its share of the total aviation activity of the Region. With
respect to airfield facilities, recommended improvements for each airport include needed land acquisition; runway, taxiway, and
apron construction; airfield pavement maintenance; and navigational aids. Recommended terminal facility improvements include
terminal and administration buildings, aircraft storage and maintenance hangars, service roads, and automobile parking areas. The
plan also recommends land use restrictions in the vicinity of each airport, required both to achieve the safe operation of the airport
and to minimize conflicts with surrounding land uses, together with certain restrictions on the operations of aircraft at certain
. airports located in or near urbanized areas.

This report, in addition to describing the recommended new regional airport system plan, presents the findings of new inventories
of existing airport facilities and aeronautical activity sets forth airport system development objectives, principles, and standards;
presents pertinent new forecasts of the demand for scheduled air passenger, general aviation, and air cargo service; presents analy-
ses of the capacity of existing and planned airport facilities; compares those estimates of capacity to the existing and forecast
aviation demand; and identifies and evaluates alternative facility and service improvements designed to alleviate any deficiencies
so identified. In addition to describing the improvements needed at the individual public use airports in the new plan, the report
presents the estimated capital costs thereof and identifies the actions which must be taken by each of the units and agencies of
government concerned to carry out the recommended plan over time. As such, the airport planning data and information collected
and analyzed for this new plan constitute a benchmark by which the success of the original and second generation regional airport
system plans, the adequacy of existing airport facilities, and the need for airport facilities in the future can be measured.

As is true of all Commission plans, the new regional airport system plan is entirely advisory to the local, State, and Federal units
of government concerned. Within the context of the overall regional planning program, the plan described in this report meets
applicable Federal update planning requirements for system level planning. As such, it provides a sound basis for the preparation
of airport facility master plans necessary for the approval of State and Federal grants in support of airport improvements, and
investment in airport improvement, within the Region.

In its continuing role as a center for areawide planning within Southeastern Wisconsin, the Regional Planning Commission stands
ready to provide such assistance as may be requested of it to the various levels, units, and agencies of government concerned in the
adoption and implementation of the new regional airport system plan.

Respectfully submitted,

Y s

David B. Falstad
Chairman
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Chapter 1

INTRODUCTION

BACKGROUND

The Southeastern Wisconsin Regional Planning
Commission, which exists pursuant to Section
66.945 of the Wisconsin Statutes, is the official
areawide planning agency for the seven-county
Southeastern Wisconsin Region. The Commission
is charged by law with the duty and function of
preparing a comprehensive plan for the physical
development of the Region. The permissible scope
and content of that plan, as outlined in the enabling
legislation, extends to all phases of regional devel-
opment, implicitly emphasizing, however, the prepa-
ration of plans for the use of land and for supporting
transportation and utility facilities.

The Regional Planning Commission places great
importance upon the preparation of a comprehen-
sive plan for the physical development of the Region
in the belief that such a plan is essential if land use
development is to be properly coordinated with the
development of supporting transportation, utility,
and community- facility systems; if the development
of each of these individual functional systems is to
be coordinated with the development of the others;
if serious and costly environmental and develop-
mental problems are to be minimized; and if a more
healthful and efficient regional settlement pattern
is to be evolved.

By the end of 1993, the adopted regional plan
consisted of 24 individual plan elements, including,
importantly, an airport system plan. The Commis-
sion adopted a first-generation airport system plan
in March 1976. That plan is documented in South-
eastern Wisconsin Regional Planning Commission
Planning Report No. 21, A Regional Airport Sys-
tem Plan for Southeastern Wisconsin, December
1975. That initial plan had a 1995 design year. The
Commission adopted a second-generation regional
airport system plan in June 1987. That plan is
documented in Southeastern Wisconsin Regional
Planning Commission Planning Report No. 38, A
Regional Airport System Plan for Southeastern
Wisconsin: 2010, May 1987. The second-generation
plan had a 2010 design year.

Of the 24 individual plan elements that in 1994
comprised the comprehensive plan for the Region,
four are land use-related, including the regional
land use plan and the regional park and open space
plan; ten are environment-related, including the
regional water quality maintenance plans and
several watershed development plans; two are com-
munity development plans for the Kenosha and
Racine urbanized areas; and eight are transpor-
tation-related, including the highway and transit
system plan, several specific transit system devel-
opment plans, and the currently adopted regional
airport system plan. The regional airport system
plan reevaluation must be carried out within the
context of the comprehensive regional plan in
order that the regional airport system plan may
be properly coordinated with the other regional
plan elements.

Need for Reevaluation of the

Regional Airport System Plan
In 1993, the City of Kenosha considered the

potential development of the Kenosha Regional
Airport as a major commercial air cargo facility.
Since that airport was recommended in the adopted
regional airport system plan to be developed as a
General Utility Stage II facility, its conversion to a
Transport facility would require an amendment of
the adopted Regional Airport System Plan.

The Wisconsin Department of Transportation in
1993 initiated work on the preparation of a new
State airport system plan. Since the regional airport
system plans historically were incorporated into the
State plans, amendment of the adopted regional
transportation system plan was indicated in order to
maintain consistency between the regional and
State plans.

The Regional Planning Commission was also aware
of certain issues concerning the development of
airport facilities in various areas of the Region,
including Burlington, Elkhorn, Hartford, and West
Bend, which, for proper resolution, required analy-
ses within the context of an amended regional
airport system.



Accordingly, the Commission, late in 1993, initiated
work on the preparation of a reevaluation of the
Regional Airport System Plan for Southeastern
Wisconsin. That plan, which would retain a design
year 2010, is documented in this report.

Purpose of the Regional Airport System Plan

The regional airport system plan herein docu-
mented is thus a refinement of the adopted second-
generation system plan and is based upon a careful
reevaluation of that second-generation plan, using
forecasts to the design year 2010. It recommends
a coordinated set of airport facility and service
improvements that will provide the seven-county
Southeastern Wisconsin Region with an airport sys-
tem able to serve the business, commercial, sport,
and personal general aviation needs of the area, as
well as the scheduled air carrier, cargo, and military
aviation needs, in an efficient and cost-effective
manner. The plan is based on inventories and analy-
ses of the existing airport facilities and aviation
demand in the Region and the evaluation of alterna-
tive airport improvements which would adequately
meet the existing and probable future aviation
needs. The findings of the supporting inventories,
analyses, forecasts, and evaluation of alternatives,
as well as the recommended plan, are summarized
in this planning report.

The plan; the supporting inventories, analyses, fore-
casts, and evaluations; and this report were pre-
pared by the staff of the Southeastern Wisconsin
Regional Planning Commission under the guidance
of a 21-member advisory committee composed of
local, State, and Federal public officials and of
knowledgeable citizens concerned with aviation and
with the development, operation, and maintenance
of airport facilities.

The plan has been prepared in sufficient depth and
detail to provide a sound basis for the review, by the
Commission and by the Federal and State agencies
concerned, of Federal and State grant applications
in support of airport facility improvements and for
the preparation of airport master plans; for the
approval of Federal and State grants-in-aid; and
for prudent local capital investment. The plan con-
siders and recommends not only the number, type,
size, role, and location of airports needed to serve
the Region to the plan design year 2010, but also
the general runway orientation and approximate
length for each existing and proposed airport in the
plan; specifies navigational aid and site require-
ments in sufficient detail to permit the advance
reservation of land for needed facilities or facility
expansion; recommends appropriate land uses in
2

the vicinity of all public use airport facilities in the
plan; and recommends the means of implementing
those improvements. The plan recognizes the inter-
relationships existing between land use and surface
transportation and airport facility development and
relates each individual airport to all other airports
in the regional system.

THE REGION

The Southeastern Wisconsin Region is composed of
Kenosha, Milwaukee, Ozaukee, Racine, Walworth,
Washington, and Waukesha Counties. Together,
these seven counties have an area of about 2,689
square miles, or about 5 percent of the total area of
the State. In 1992, these counties had a resident
population of 1.84 million persons, or about 37 per-
cent of the total population of the State. The seven
counties in 1992 provided about 997,400 jobs, or
about 39 percent of the total employment of the
State, and contained real property worth about
$62.8 billion as measured in equalized valuation, or
about 41 percent of all the tangible wealth of the
State as measured by such valuation. There were
154 general-purpose local units of government in
the seven-county Region in 1992. The Region con-
tains the largest city in the State.

There are three urbanized areas, as defined by the
U. S. Bureau of the Census, within the South-
eastern Wisconsin Region: the Kenosha, Milwaukee,
and Racine urbanized areas. Each of the areas
comprises a large central city with a resident popu-
lation of at least 50,000 persons and the surround-
ing area contiguous to the central city which is
devoted to intensive urban use. The intent of the
U. S. Bureau of the Census in defining urbanized
areas is to identify those areas which function as an
urban entity and, as such, represent a “true physi-
cal city.”

REGIONAL PLANNING
IN SOUTHEASTERN WISCONSIN

As has been already noted, the Southeastern Wis-
consin Regional Planning Commission (SEWRPC)
is charged by law with the function and duty of
preparing a comprehensive plan for the physical
development of the Region. The Commission exists
to serve and assist the local, State, and Federal
units of government in finding practical solutions to
developmental and environmental problems which
transcend the geographic boundaries and fiscal limi-
tations of individual municipalities and counties.
The planning for the orderly physical and economic
development of the seven-county Southeastern



Wisconsin Region by the Commission is entirely
advisory; participation by local units of government
in the work of the Commission is on a voluntary,
cooperative basis.

The work of the Commission is seen as a continuing
planning effort providing information of value to
public and private agencies for making development
decisions and for preparing plans and plan imple-
mentation programs at the local, State, and Federal
levels. It emphasizes close cooperation among the
governmental agencies and private enterprises
responsible for land use development within the
Region and for the design, construction, operation,
and maintenance of the supporting public works
facilities within the Region.

The size and complexity of the Region make it
impractical to prepare and adopt an entire compre-
hensive development plan for the Region at one
time. The Commission has, therefore, prepared
individual plan elements which together comprise
the required comprehensive plan. Each element is
intended to deal with an identified areawide devel-
opmental or environmental problem. The individual
elements are coordinated by being related to a
common, areawide land use plan which makes up
the most basic regional plan element. As noted
earlier, by the end of 1993 the adopted regional
plan consisted of 24 individual plan elements which
can be grouped into four functional categories:
1) land use, housing, and community-facility plan-
ning, 2) environmental planning, 3) community-
assistance planning, and 4) transportation planning.
Some of these plan elements have particularly
important implications for airport system planning
and development, including the regional land use
plan, the water resource management plans for the
major watersheds of the Region, the regional sur-
face transportation system plan, and, particularly,
the regional airport system plan itself.

The regional land use plan has particularly impor-
tant implications for airport system planning and
development because future land use development
will influence the need for, and location of, airport
facilities. Moreover, the environmentally sensitive
lands identified in this plan, including woodlands
and wetlands, constitute both constraints upon, and
opportunities for, sound airport development. The
watershed plans have important implications for
airport system planning and development because
floodlands and floodland management planning in
the Region may affect the expansion and improve-
ment of existing airports and the possible location of
new airports. The regional surface transportation

system plan has important implications for airport
system planning and development since airports
must have adequate access and since it is highly
desirable for all modes of transportation to inter-
connect and function efficiently as an integrated
system. The regional airport system plan is itself
important because it provides the framework within
which all airport facilities planning and development
must take place. V

THE AIRPORT PLANNING PROCESS

The airport planning process is a cooperative effort
among the various levels, units, and agencies of
government responsible for the planning, design,
operation, and maintenance of airport facilities and
the users of the aviation system, who create the
demand for such facilities. Through the Federal
Airport and Airway Development Act of 1970, a
national airport planning process was created,
calling for participation by évery affected element
of government, the aviation industry, and the user
community. This airport planning process was
reaffirmed under the Federal Airport and Airway
Improvement Act of 1982, as amended by the Air-
port and Airway Safety and Capacity Expansion Act
of 1987.

The airport planning process consists of a hier-
archy of efforts which produce long-range airport
system and facility development plans. At the
broadest, most general level of the hierarchy is a
national airport system plan. Successive plans in
the hierarchy include statewide airport system
plans, regional or metropolitan airport system
plans, and, finally, local airport master plans.

Each succeeding plan in this hierarchy is more
detailed and exact, provides a greater amount of
information specific to each airport facility, and
encompasses a more limited geographic area.
Indeed, each type of airport system or facility plan
is designed to address the requirements and needs
of a certain geographic area or political jurisdiction,
whether it be the entire nation, a particular state, a
metropolitan area, or an individual airport facility
service area.

The National Plan of Integrated Airport Systems
(NPIAS) was originally a ten-year plan continually
updated and published by the Federal Aviation
Administration (FAA). The plan identifies the devel-
opment of public use airports considered to be in
the national interest and thus eligible for Federal
financial assistance in. support of planning and
development. The plan is based on. information
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developed as a result of state and regional airport
system planning, master planning, and national fore-
casts and information. The FAA recommends that
there be a clear identification in the state and
regional system plans of which airports and airport
developments are recommended for inclusion in the
NPIAS. The initial national airport system plan was
published in 1972. Plan updates have been issued
since at two-year intervals. The most recent update
was published in 1995 as a five-year plan.’

Statewide airport system plans identify the general
location and characteristics of new airports and the
general expansion needs of existing airports to meet
statewide air transportation development objectives.
These plans are normally prepared by state trans-
portation agencies. The initial State airport system
plan for Wisconsin was completed in 1976 and was
prepared concurrently with the first regional air-
port system plan for the Southeastern Wisconsin
Region.? A second-generation State airport system
plan was completed in 1978.3 A directive supple-
menting the second-generation State airport system
plan was prepared in December 1989, which revised
the recommended classifications for some airports in
the State plan.

Regional or metropolitan airport system plans
identify the airport needs for the larger regional and
metropolitan areas of the United States. These
plans are normally prepared by regional or metro-
politan planning organizations and are intended to
address the special needs, concerns, and issues of
large urbanized and urbanizing regions such as
Southeastern Wisconsin. As was noted above, the
initial regional airport system plan for Southeastern
Wisconsin was prepared concurrently with the ini-
tial State airport system plan for Wisconsin and
formally adopted by the Regional Planning Com-

1See U. S. Department of Transportation, Federal
Aviation Administration, National Plan of Inte-

grated Airport Systems (NPIAS): 1993-1997,
April 1995. ’

2See Wisconsin Department of Transportation, Wis-
consin State Airport System Plan, May 1976.

3See Wisconsin Department of Transportation,
Wisconsin Airport System Plan: 1986-2010, Decem-
ber 1986.
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mission in March 19764 A second-generation
regional airport system plan was completed and
formally adopted by the Commission in June 1987.5
Like the initial plan, the second-generation regional
airport system plan was prepared concurrently with
the second-generation State airport system plan
to ensure that the State and regional recommen-
dations for specific airports remained consistent.
Following completion, the regional plans are certi-
fied to all of units and agencies of government
concerned with air transportation development in
the Region. The Federal Aviation Administration
recommends that regional and metropolitan plans
be incorporated into State airport system plans.
Accordingly, it has always been the intent that
the regional airport system plan for Southeastern
Wisconsin not only comprise a plan for the Region,
but also comprise an integral part of the Wisconsin
State airport system plan.

The last and most detailed element of the airport
planning hierarchy consists of the airport master
plans prepared for each specific airport. Airport
master plans present site-specific recommendations
for the long-range development of each airport in
the system. Master plans are required for the sound
expansion of existing airports and for the proper
siting and development of new airports, regardless
of size or functional role. In large metropolitan
areas such as Southeastern Wisconsin, aviation
planning should be accomplished within the frame-
work of a regional or metropolitan airport system
plan which identifies the function that each local
airport is to perform in the overall system. Airport
master plans are undertaken by the operators of
individual airports, usually with the assistance of
a consultant.

The preparation of airport master plans consti-
tutes an important step in the implementation of
the regional airport system plan. The original and
second-generation airport system plans for South-
eastern Wisconsin recommended that airport master
planning efforts be undertaken for each of the
airports identified in the system plan.

4See SEWRPC Planning Report No. 21, A Regional

Airport System Plan for Southeastern Wisconsin,
December 1975.

5See SEWRPC Planning Report No. 38, A Regional
Airport System Plan for Southeastern Wisconsin: 2010,
May 1987.




As of July 1993, airport master plans have been
completed for, and adopted by, the local governing
bodies responsible for the Kenosha Regional,8 West
Bend Municipal,” and Hartford Municipal® Airports
and for Waukesha County-Crites Field.? In addition,
airport layout plans, an important element of the
airport master planning process, have been com-
pleted for Batten Airport in the City of Racine,
originally named Horlick-Racine Airport, then
renamed John H. Batten Field from 1989 to 1995,
and East Troy Municipal Airport. An updated airport
layout plan for Waukesha County-Crites Field was
completed in 1993. During 1991, work was begun on
an updated airport master plan for the Kenosha
Regional Airport and on an initial airport master
plan for Capitol Airport, in the City of Brookfield.
Preparation of an airport master plan for this
Waukesha County airport was recommended in the
regional airport system plan. As of December 1993,
much of the work on the Capitol Airport master plan
was completed, issues raised in the planning pro-
cess were being reconciled by the parties involved,
and work on the new master plan for Kenosha
Regional Airport was under way.

In 1977, technical work was completed on an airport
master plan for General Mitchell International Air-
port in Milwaukee, but the plan was never adopted
by the Milwaukee County Board of Supervisors.10
During 1987, Milwaukee County began an update
of the master plan for Mitchell International, with
specific consideration being given to the potential
need for additional airfield capacity. In September

6See Mead and Hunt, Inc., Consulting Engineers,

Kenosha Municipal Airport Master Plan Study: Final
Report, Madison, Wisconsin, September 1976.

7See R. Dixon Speas Associates, West Bend Municipal

Airport Comprehensive Master Plan: Final Report,
Minneapolis, Minnesota, October 1976.

8See Ralph Burke Associates, Hartford Municipal
Airport Master Plan Study: Final Report, Minnea-
polis, Minnesota, February 1981.

9See R. Dixon Speas Associates, Master Plan,

1993, this master plan was adopted by the Milwaukee
County Board of Supervisors."

From time to time, airport owners and local units
of government responsible for airport facility devel-
opment in and around Southeastern Wisconsin have
prepared special-purpose airport studies. A num-
ber of such efforts have been conducted. The first
such effort, completed in 1968, recommended various
terminal facility improvements at General Mitchell
International Airport in Milwaukee.'?2 The second
such study, completed in 1977, recommended a
land use development plan for the area surround-
ing Mitchell International, which is impacted by
the noise generated by the operation of that airport.13
The third such study, examining alternative methods
of reducing aircraft noise near Mitchell International,
was completed in 1981.'% This noise and land use
compatibility study was prepared under the Federal
Aviation Regulation (FAR) Part 150 program, which
establishes a standard method for developing and
documenting an airport noise-control program. Part
150 studies address the problems created for land
uses surrounding airports by the noise associated
with the airport operations and allow the airport to
become eligible for Federal funding in partial support
of noise-control measures. Such studies are intended
to have a five-year planning horizon. The Part 150
study for Mitchell International Airport was revised

11See Howard Needles Tammen & Bergendoff, General

Mitchell International Airport-Milwaukee, Wisconsin-
Airport Master Plan Update, Milwaukee, Wisconsin,

April 1992,

28¢e Arnold Thompson Associates, Inc., Airport
Facility Consultants, General Mitchell Field, Pas-

senger and Air Cargo Facilities Master Plan, White
Plains, New York, October 1968.

13See SEWRPC Community Assistance Planning

Report No. 15, Off-Airport Land Use Development
Plan for General Mitchell Field and Environs— 1977,

Waukesha County Airport: Final Report, Minneapolis,
Minnesota, February 1976.

10See R. Dixon Speas Associates, Airport Master Plan,

General Mitchell Field: Final Report, Minneapolis,
Minnesota, January 1977.

May 1977.

14See CHoM-Hill, Engineering Consultants, Airport
Noise Abatement Plan Report, Milwaukee County
General Mitchell Field, Milwaukee, Wisconsin,
June 1981.




International Airport was revised and updated in
1988, and again in 1993.16 As part of the Milwau-
kee County noise-compatibility program for Mitch-
ell International, the development of a residential
sound insulation program as part of a full home-
owner’s protection plan was undertaken. This
program was documented in a special report com-
pleted in 1992.17 An initial Part 150 noise study for
Kenosha Regional Airport was also begun in 1992,

In 1986, the Illinois Department of Transportation
initiated a major study to determine the need
for additional air carrier airport capacity in the
greater Chicago region, defined as including por-
tions of Southeastern Wisconsin and Northwestern
Indiana. Milwaukee County’s General Mitchell
International Airport was one of the existing
airports to be examined under the study. The study
recommended that both short-term and long-term
options for sufficient airport capacity continue to
be considered, including support for Mitchell Inter-
national’s role as a supplemental airport for the
greater Chicago area and preparation of a master
plan for a new supplemental airport to the south of
Chicago and an analysis of alternative sites. A final
report for this study was published in 1988.18

In 1989, work was begun on the Illinois-Indiana
Regional Airport Site Selection and Master Plan
Study, as recommended under the Chicago airport
capacity study as the next logical step toward
investigating the need for additional airport
capacity in the Chicago metropolitan area. During
this work, alternative site selection was narrowed
to five locations. In 1991, a major report sum-

15See CH2M-Hill, Engineering Consultants, General

Mitchell International Airport, FAR Part 150 Air-

port Noise Compatibility Plan, Milwaukee, Wiscon-
sin, January 1988.

16See Coffman Associates, Inc., eral Mitchell

International Airport F.AR. Part 150 Noise

Compatibility Study, Milwaukee, Wisconsin, Octo-
ber 1993.

17See Harris Miller Miller & Hanson Inc., General
Mitchell International AL : Development of Resi-

dential Sound Insulation Program, Lexington,
Massachusetts, August 1992,

18See Peat Marwick Main & Co., Chica, jrpor

Capacity Study: Final Report, San Francisco, Cali-
fornia, August 1988.
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marizing these alternative sites was published.'? As
of December 1993, the provision of additional
capacity at Chicago’s O’Hare International Airport
or the development of a new supplemental airport
somewhere in the Chicago region remained a contro-
versial issue, with no consensus on the issue having
been reached among City of Chicago, area suburban,
and state officials in Northeastern Illinois and
Northwestern Indiana. Nevertheless, State of Illi-
nois officials did decide to fund fully, and proceed
with, the preparation of an airport master plan for
a new supplemental airport facility located near
Peotone, Illinois, about 40 miles south of the
Chicago central business district.

During the fall of 1989, a new survey of enplan-
ing passengers using scheduled airline flights at
General Mitchell International Airport was con-
ducted by the Regional Planning Commission.
The purpose of this survey was to collect updated
information concerning the number and type of
trips made by passengers at Mitchell Interna-
tional. During 1990, the findings of this survey
were published.20

STUDY ORGANIZATION

The regional airport system plan reevaluation for
Southeastern Wisconsin employed a seven-step
planning process. The seven steps were: 1) study
organization, 2) formulation of objectives and stand-
ards, 3) inventories, 4) preparation of air trans-
portation demand forecasts, 5) analyses of capacity
versus demand, 6) design, test, and evaluation of
alternative system plans, and 7) plan selection
and adoption.

The plan, including its supporting inventories,
analyses, forecasts, evaluations, and this report,
were prepared by the staff of the Southeastern
Wisconsin Regional Planning Commission. Commis-
sion staff work under the program was centered
in the Transportation Planning Division, supple-
mented by staff skills in the other planning divi-
sions and support divisions of the Commission.

19See TAMS Consultants, Inc., Site Selection Report-
ract: Illinois-India jon. jrport, Chi-

cago, Illinois, November 1991.

20§0¢ SEWRPC Technical Report No. 32, General

Mitchell International Airport Enplaning Passenger
Survey Findings: 1989, August 1990.



To provide technical guidance in the preparation of
the airport system plan, the Technical Coordinating
and Advisory Committee on Regional Airport Sys-
tem Planning, which guided the preparation of the
first- and second-generation regional airport system
plans, was reactivated. This Committee consisted
of representatives from both private and public
agencies concerned with airport system develop-
ment and aviation problems within the Region. An
important function of the Committee, in addition to
providing the necessary technical and policy gui-
dance, was to help familiarize local elected officials
with the study and its recommendations and to
generate better understanding of study objectives,
plan recommendations, and plan implementation
procedures among such officials. The Committee
had a particularly important role in selecting the
final plan and assuring its financial and admin-
istrative feasibility. The full membership of this
Committee is set forth on the inside front cover of
this report.

This reevaluation of the second-generation regional
airport planning effort was conducted concurrently
with an effort by the Wisconsin Department of
Transportation, Bureau of Aeronautics, to revise
the State airport system plan. The two planning
efforts were closely coordinated and made consis-
tent with respect to objectives, data collection
efforts, and plan recommendations. The Commission
staff served on a technical advisory group for the
State plan revision, together with staff from the
Wisconsin Department of Transportation and the
Federal Aviation Administration.

SCHEME OF PRESENTATION

The major findings and recommendations of this
revised regional airport system plan are docu-
mented and presented in this planning report. The
plan presented in this effort supersedes the pre-
vious, second-generation, regional airport system
plan adopted in 1987 and this report replaces
SEWRPC Planning Report No. 38, A Regional Air-
port System Plan for Southeastern Wisconsin: 2010.

Chapter II of this report presents the recommenda-
tions of the current regional airport system plan-
ning effort and assesses the extent to which master
planning and implementation activities have been
carried out since the 1987 effort. This chapter also
identifies the airport-related issues pertinent to this
planning effort. Chapter III presents the inventory
findings concerning the existing regional air trans-
portation system, including the airports and their

facilities, aircraft, airspace, and the Federal Avia-
tion Administration airport classification system.
Chapter IV presents inventory findings concerning
the existing aeronautical activity patterns in South-
eastern Wisconsin, including air carrier activity,
general aviation activity, business and corporate
activity, military activity, and other general avia-
tion activity, such as helicopter and ultralight
operations. Chapter V discusses the legal and insti-
tutional issues associated with airport planning.
Chapter VI presents airport system plan objectives,
principles, and standards. Chapter VII presents the
air transportation demand forecasts. Chapter VIII
presents the findings and conclusions of the defi-
ciency analyses of the existing airport system as
compared with existing and future air travel
demand. Chapter IX documents the design and
evaluation of alternative airport system improve-
ments. Chapter X presents the reevaluated second-
generation regional airport system plan. Chapter XI
summarizes the actions necessary to implement the
recommended plan. The concluding chapter provides
a summary of findings and recommendations of the
entire study and update process.

SUMMARY

The regional airport system plan presented in
this report is a reevaluation of the second-genera-
tion, long-range, areawide plan, covering a period
of about 15 to 20 years. It recommends a coor-
dinated set of improvements of airport facilities and
services that will provide the seven-county South-
eastern Wisconsin Region with an airport system
able to serve the business, commercial, sport, and
personal general aviation needs of the area, as well
as the scheduled air carrier and military avia-
tion needs, in an efficient and cost-effective manner.
The plan is based on thorough inventories and
analyses of the existing airport facilities and avia-
tion demand in the Region, careful consideration of
probable future aviation demands, and the evalua-
tion of alternative airport improvements that would
adequately meet the existing and probable future
aviation demands. The plan recommendations and
the findings of the supporting inventories, analyses,
forecasts, and evaluation of alternatives are sum-
marized in this planning report.

This plan updates the second-generation regional
airport system plan, completed in 1987. This plan
has been prepared in sufficient depth and detail
to provide a sound basis for the review of Federal
and State grant applications in support of airport
facility improvements by the Commission and by
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the Federal and State agencies concerned, as well as
for the preparation of airport master plans and the
implementation of airport improvements. The plan
considers and recommends not only the number,
type, size, role, and location of airports needed to
serve the Region to the plan design year 2010, but
also the general runway orientation and approxi-
mate length for each existing and proposed air-
port in the plan, specifies navigational aid and site
requirements in sufficient detail to permit the
advance reservation of land for needed facilities or
facility expansion, recommends appropriate land
uses in the vicinity of all public-use airport facili-
ties, and recommends the means for implementa-
tion of the recommended public-use airport facility
improvements. The plan recognizes the interrela-
tionships existing between land use and surface
transportation and airport facility development,
relating each individual airport to all other airports
in the regional system.

This report, in addition to describing the recom-
mended airport system plan, presents the findings
of new inventories of existing airport facilities,
aviation services, and aeronautical activity, new
forecasts of demand for scheduled air passenger,
general aviation services, and air cargo service;
analyses of the capacity of both existing and
planned airport facilities and a comparison of that
capacity to existing and forecast aviation demands;
and an evaluation of alternative facility and service
improvements designed to alleviate any deficien-
cies which have been identified. In addition to
describing the needed improvements at the indi-
vidual public-use airports constituting the recom-
mended regional airport system, this report presents
estimates of the costs thereof and recommendations
concerning the means of implementing the recom-
mended improvements.

There were three principal reasons for a reevaluation
of the Regional Airport System Plan. First, the
potential development of the Kenosha Regional
Airport as a major commercial air cargo facility by the
City of Kenosha would require a reclassification
of this airport and an amendment to the adopted
Regional Airport System Plan. The second reason
was to maintain consistency with the new, updated
Statewide airport system plan for which work
was begun in late 1993. Third, the Commission was
aware of issues concerning the development of air-
port facilities in various areas of the Region, includ-
ing Burlington, Elkhorn, Hartford, and West Bend,
for which proper resolution required analyses within
the context of an amended regional airport system.

The new regional airport system plan for South-
eastern Wisconsin was developed through the appli-
cation of a seven-step planning process. The seven
steps were: study organization; formulation of objec-
tives and standards; inventories; preparation of
air transportation demand forecasts; analyses of
capacity versus demand; alternative system plan
design, test, and evaluation; and plan selection and
adoption. An alternative futures approach was used
to forecast aviation activity. The use of this plan-
ning approach enabled the performance of alterna-
tive systems to be tested and evaluated under a
wide range of conditions, culminating in the selec-
tion of a system plan that could be expected to work
well under widely varying future conditions.

The technical work for this regional airport system
plan was performed by the Commission staff. The
work of the study was guided by a technical coor-
dinating and advisory committee consisting of repre-
sentatives from both private and public agencies
concerned with airport system development within
Southeastern Wisconsin.



Chapter I1

EXISTING REGIONAL AIRPORT SYSTEM PLAN

INTRODUCTION

The existing regional airport system plan is a
second-generation plan completed in 1987 and docu-
mented in SEWRPC Planning Report No. 38, A
Regional Airport System Plan for Southeastern
Wisconsin: 2010. The purpose of this chapter is
to review the recommendations of the regional

airport system plan as adopted in 1987 and to

document the extent to which these plan recom-
mendations have been implemented by the units
and agencies of government concerned. The chapter
thus describes the development status of each of the
airports recommended in the second-generation
plan to comprise an integral part of the regional air-
port system.

THE CURRENTLY ADOPTED
REGIONAL AIRPORT SYSTEM PLAN

The adopted second-generation regional airport sys-
tem plan identifies the number and type of airports
that together should comprise the regional airport
system required to accommodate the existing and
probable future aviation demand in Southeastern
Wisconsin. The recommended regional airport sys-
tem consists of 11 airports, all of which are cur-
rently open for use by the general public. Eight of
these airports are currently publicly owned and
three are privately owned. The second-generation
plan recommends the continued operation of, but
not necessarily the public acquisition of, the three
privately owned airports. Public acquisition of these
three airports is recommended only if continued
private operation is for any reason proposed to
be discontinued.

The second-generation plan recognizes that this
basic system of 11 airports would be supplemented
by the 12 privately owned and operated airports
that existed in the Region in 1987 and that the
continued operation of these airports may permit
the deferral of some of the major capacity improve-
ments recommended for the airports comprising the
regional system. The second-generation plan does
not recommend the development of any new air-
port sites and does not recommend the closure of

any privately owned airports not included within -

' the system plan. The adopted second-generation

regional airport system plan is shown in graphic
summary form on Map 1.

The plan provides recommendations for the
improvement of each of the 11 airports that com-
prise the basic system. These recommendations
address the necessary major physical improvements,
including land acquisition; runway, taxiway and
apron improvements; navigational aid improve-
ments; and terminal facility improvements; as well
as recommendations concerning the development
of surrounding lands, the development of airport
master plans, and the ownership of each airport.
The precise design of the recommended facility
improvements is left to subsequent airport master
planning and project engineering efforts, which are
required to further refine, detail, and carry out
the recommendations in the regional airport sys-
tem plan.

One of the most important recommendations of the
regional airport system plan is the airport classifi-
cation proposed for each airport in the plan. Airport
classifications define the size and type of aircraft
which may be accommodated at an airport and
define the function individual airports are intended
to perform in the overall regional airport system.
Table 1 describes the various Federal Aviation
Administration (FAA) airport classifications used
under the second-generation regional system plan-
ning effort. Table 2 shows, for each airport in the
regional airport system, the existing airport classifi-
cation as of 1984, when work on the regional airport
system plan was initiated; the existing classifica-
tion as of 1993; and the future classification as
recommended in the reevaluated second-generation
regional airport system plan. The classifications, to
be official, must be approved by the FAA.

Because General Mitchell International Airport was
proposed to remain the only scheduled air carrier
airport within the Region, the remaining airports
in the plan were expected to serve as general avia-
tion airports able to accommodate much of the
géneral aviation activity that might otherwise be
using Mitchell International. These general aviation
airports are intended to serve the surrounding area

9



Map 1
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The adopted second-generation regional airport system plan recommended the minimum number and type of airports essential to accommodate the
existing and probable future aviation demands in Southeastern Wisconsin. The system consisted of 11 airports, all of which were currently open for use
by the general public, eight of which were publicly owned and three of which were privately owned. The plan did not recommend the closing of any
privately owned airports not included within the system plan but recognized that the continued operation of such airports could permit the deferral of
some of the major improvements recommended for the 11 essential airports in the regional airport system plan.

Source: SEWRPC.
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Table 1

AIRPORT CLASSIFICATION USED BY THE FEDERAL AVIATION ADMINISTRATION FOR AIRPORT
PLANNING DURING PREPARATION OF THE SECOND-GENERATION REGIONAL AIRPORT SYSTEM PLAN IN 1987

Airport Class ' Description

BU-I A Basic Utility-Stage | airport is intended to serve all small single-engine, propeller-driven
aircraft and the smallest of the twin-engine, propeller-driven aircraft. These aircraft typically
seat one to four people, and are generally used for personal and sport flying, and for training
and agricultural purposes. Within Southeastern Wisconsin, such an airport would have a
minimum primary runway length of 2,800 feet.

BU-II A Basic Utility-Stage Il airport is intended to serve all small single—engine, propeller-driven
aircraft and most of the twin-engine, propeller-driven aircraft. Only the largest twin-engine,
propeller-driven aircraft, those that typically seat 6 to 14 people, cannot be accommodated.
This type of airport accommodates not only those aircraft typically used for personal and
sport flying, but also many of the smaller aircraft used for business and charter purposes.
Within Southeastern Wisconsin, such an airport would have a minimum primary runway
length of 3,300 feet.

GU-I A General Utility-Stage | airport is intended to serve all single-engine and twin-engine,
propeller-driven aircraft. In addition to the smaller aircraft, these airports can accommodate
many of the larger twin-engine piston and turboprop aircraft, including those that typically
seat 6 to 14 passengers. Within Southeastern Wisconsin, such an airport would have a
minimum primary runway length of 3,900 feet. '

GU-II A General Utility-Stage Il airport is intended to serve all single-engine aircraft; virtually all
twin-engine piston and turboprop aircraft, including propeller-driven aircraft used by
commuter airlines and most business and corporate jets. Such an airport usually would have
the capability to accommodate precision instrument approach operations. Within
Southeastern Wisconsin, such an airport would have a minimum primary runway length of
4,800 feet.

T A Transport airport is intended to serve all aircraft up to, and including, large jet airliners and
military transports. Transport airports are designed to handle primarily scheduled air carrier
operations and traffic, but frequently also serve significant levels of general aviation activity.
Within Southeastern Wisconsin, such an airport would have a minimum primary runway
length of 5,500 feet.

. Source: Federal Aviation Administration and SEWRPC.
Table 2

CLASSIFICATIONS OF AIRPORTS IN THE ADOPTED REGIONAL AIRPORT SYSTEM PLAN

Classifications?®
1984 1993 2010
Airport Existing Existing Recommended

General Mitchell International Airport . ................... T T T
Batten Airport ... ...ttt i i e i e i e, GU-II GU-ll GU-II
Kenosha Regional Airport . ..............coviiinnnn... GUAH GU-II GU-ll
Waukesha County-CritesField .......................... GU-| GU-lI ‘ GU-I
West Bend Municipal Airport ........... ... .o .., GU-I GU- GU-Il
East Troy Municipal Airport ............. ... . oo, Below BU-I GUH . GU-I
Hartford Municipal Airport ....... ... ... i iiiiiiiinn.a. BU-I BU-I GU-
Lawrence J. Timmerman Airport ................ccvva... GU-I GU-I 2 GU-I
Burlington Municipal Airport ..............c o i BU-II BU-I BU-II
Capitol AIrport ......ovviiieii ittt iiain e Below BU-I BU-II . BU-II
Sylvania Airport ....... ..ot e e Below BU- Below BU-I - BU-II

4FAA airport classifications used in this table are described in Table 1 and one based on the terminology used from 1984
through 1987.

Source: SEWRPC.
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within an acceptable distance and driving time, as
well as to act as reliever airports. As reliever
airports, these airports are intended to divert air-
craft operations away from Mitchell International
and to balance the general aviation demand among
all of the airports in the system better. Such a
system of reliever airports was concluded in pre-
vious regional airport planning efforts to be critical
to maintaining the efficient and safe operation of
Mitchell International by diverting aviation demand
generated within the greater Milwaukee area to
outlying airports, such as Lawrence J. Timmerman
Airport, Capitol Airport, Waukesha County-Crites
Field, and Batten Airport. Should any of these out-
lying airports become unavailable, a significant
portion of the activity once accommodated at these
airports may be expected to use Mitchell Inter-
national, causing congestion, excessive delays, and
potential safety hazards. Thus, the efficient and safe
operation of General Mitchell International Airport
is dependent upon an adequately maintained
system of reliever airports in Southeastern
Wisconsin. On the basis of their relative importance
as reliever facilities and upon the proximity to
Mitchell International, all 10 general aviation
airports in the plan were recommended in the
second-generation system plan to be designated as
reliever airports, but were categorized into three
levels of relative importance as reliever facilities.
The most important reliever general aviation air-
ports were identified as Batten Airport, Kenosha
Regional Airport, Waukesha County-Crites Field,
and Timmerman Airport; followed by East Troy
Municipal Airport and Capitol Airport; and, last, by
West Bend Municipal Airport, Hartford Municipal
Airport, Sylvania and Burlington Municipal Airport.
As of December 1993, the FAA has, as recommended
in the system plan, designated seven airports as
relievers to Mitchell International. These are Batten
Airport, Kenosha Regional Airport, Timmerman
Airport, Waukesha County-Crites Field, Capitol
Airport, Hartford Municipal, and West Bend
Municipal Airport.

The implementation of the regional airport system
plan was envisioned as proceeding by means of a
series of steps, including plan adoption and endorse-
ment by the units and agencies of government
concerned, preparation or updating of an airport
master plan for each airport, and then such actual
facility development as the construction of specific
improvements.

Plan Adoption and Endorsement
The second-generation regional airport system plan
recommended that the local legislative bodies and
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the existing local, areawide, State, and Federal
agencies and private parties concerned adopt,
endorse, or formally acknowledge, as appropriate,
the regional airport system plan. This action was
intended to assure a common understanding among
the various parties involved. It may also be required
by Federal and State regulations either before
certain projects could proceed or to maintain State
and Federal financial eligibility. -

The original, or first-generation, regional airport
system plan was adopted by the Regional Planning
Commission on March 4, 1976, and documented in
SEWRPC Planning Report No. 21, A Regional
Airport System Plan for Southeastern Wisconsin. As
already noted, the second-generation regional air-
port system plan was adopted by the Regional
Planning Commission on June 15, 1987, and docu-
mented in SEWRPC Planning Report No. 38, A
Regional Airport System Plan for Southeastern
Wisconsin: 2010. Following adoption by the Com-
mission, the plans were certified to all units and
agencies of government concerned with airport
development within the seven-county region. The
original regional airport system plan was sub-
sequently adopted by the Milwaukee County Board
of Supervisors and the Village of Nashotah in 1976
and was endorsed by the Wisconsin Department of
Natural Resources, the Wisconsin Department of
Local Affairs and Development, and the Wisconsin
Department of Transportation, also in 1976. The
second-generation regional airport system plan was
subsequently adopted by Waukesha County and the
Cities of Franklin, Wauwatosa, and West Bend in
1987; the City of St. Francis in 1988; and the City
of Milwaukee in 1989. The second-generation plan
was endorsed by the Wisconsin Department of
Development and the Wisconsin Department of
Agriculture, Trade and Consumer Protection and
acknowledged by the U. S. Department of the Army,
Corps of Engineers, in 1987. While plan adoption
by local units of government has been limited, the
regional airport system plan has proven to be a use-
ful tool for local units of government in planning
for airport facility improvements and development
surrounding airports in Southeastern Wisconsin.
The preparation and updating of airport master
plans for individual airports and the implemen-
tation of improvements at selected airports has
continued in a manner consistent with, and has
served to implement, the adopted regional airport
system plan.

Airport Master Planning Efforts
The Regional Planning Commission has always
recognized the cyclical nature of planning for land



Table 3

STATUS OF AIRPORT MASTER PLANNING WORK FOR AIRPORTS IN THE
REGIONAL AIRPORT SYSTEM PLAN FOR SOUTHEASTERN WISCONSIN: DECEMBER 1993

Airport Name

General Mitchell International Airport ..................
Batten Airport ... ..ot et e st
Kenosha Regional Airport ............cooiiiiiiiiaans
Waukesha County-CritesField .................. oo
West Bend Municipal Airport ................ccuaan..
East Troy Municipal Airport ...........cviiiiiennnts
Hartford Municipal Airport ...........ciiveeeiininnnn,
Lawrence J. Timmerman Airport ...........coouvvennns
Burlington Municipal Airport ........ [,
Capitol Airport .. ...ttt i,
Sylvania Airport . ......coiiiieiiiieniiiieer e

Completion or Most Recent Completion or Most Recent
Update of Airport Layout Plan Update of Airport Master Plan
19932 19932

1983 --
19770 19770
1993 1976
1977 1977¢
1985 --
1992 1991
1978 .-
1992 1990

®Initial airport master plan and airport Iaybut plan completed in 1977.

bAs of December 1993, an update of the airport master plan and airport layout plan was underway.

CFeasibility study of airfield expansion alternatives completed in 1993

9portions of airport layout plan completed in 1968.

Source: SEWRPC.

use and public infrastructure development. This
process alternates between system planning and
facilities planning. With respect to airports, the
system planning is represented by the preparation
of regional and State airport system plans; the
facilities planning is represented by the preparation
of individual airport master plans. Following com-
pletion of the original regional airport system plan
in 1976, master plans were prepared for a number

of the airports included in that first-generation

plan. The master plans were intended to provide the
basis for either implementation of the system plan
or, if implementation were ultimately determined
to be infeasible in some respect, for making that
conclusion known so that it could be taken into
account in the preparation of the next system plan.

Airport master plans are intended to refine and
detail the recommendations of a regional airport
system-level plan and to provide the next step
towards implementation of improvements at a spe-
cific airport. An airport master plan, in effect, is
a description of the long-term development envi-
sioned for a specific airport. Such a plan illustrates
the conceptual development of the airport and
reports the data and logic upon which the airport
master plan is based. Master plans are prepared to
support the modernization and improvement of

existing airports and the development of new air-
ports. Following completion of a second-generation
regional airport system plan in 1987, master plan-
ning efforts had again been undertaken, so that
as of December 31, 1993, as listed in Table 3, airport
master plans existed for six of the 11 airports com-
prising the recommended regional airport system.
Five of these plans, those for General Mitchell
International Airport, Kenosha Regional Airport,
Waukesha County-Crites Field, West Bend Munici-
pal Airport, and Hartford Municipal Airport, have
been adopted by the local unit of government that
owns the airport. The master plan for Capitol Air-
port was under consideration for adoption by its
private-sector owners.

According to Federal Aviation Administration guid-
ance, airport master plans consist of several major
elements, including a forecast of aviation demand,
an analysis of facility requirements, an environ-
mental assessment, a financial plan, and an airport
layout plan. The airport layout plan is the actual set
of scaled plans graphically depicting the recom-
mended ultimate development of airport facilities.
The airport layout plan portion of the master plan-
ning effort has been completed for three additional
airports: Batten Airport, East Troy Municipal Air-
port, and Burlington Municipal Airport. The airport
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master planning process has not proceeded since
the adoption of the second-generation regional
airport system plan for either Timmerman Airport
or Sylvania Airport. The FAA recommends, but does
not require, that a master plan be completed for
each airport that anticipates receiving Federal fund-
ing for airport improvements. The Federal Aviation
Administration, however, does require that there
be a current, approved airport layout plan on file
prior to the disbursement of any Federal funds for
improvements. Consequently, there tends to be
more attention given to preparing and updating air-
port layout plans than to completing and updating
entire master plans.

Facility Development

On a system-level basis, a significant amount of
facility development has occurred among the 11
public-use airports included in the regional airport
system plan for Southeastern Wisconsin. All the
facility improvements implemented since the prepa-
ration of the second-generation regional airport sys-
tem plan were recommended in, or were consistent
with, that plan.

Since the preparation of the second-generation
regional airport system plan, five of the airports
in the plan have made major improvements of the
type that affect either the size of the airport, its
capacity, or its classification. Waukesha County-
Crites Field has been improved from a GU-I airport
to a GU-II airport as a result of the extension of its
primary runway and parallel taxiway to a length of
5,850 feet.

Similarly, Kenosha Regional Airport has been
improved from a GU-I airport to a GU-II airport as
a result of the construction of a new 5,500-foot-long
primary runway and taxiway and the installation
of a full instrument landing system. The terminal
apron areas and hangar facilities at Kenosha
Regional Airport have also been greatly enlarged.

East Troy Municipal Airport has undergone drama-
tic development, changing its classification from
below BU-I to that of a GU-I facility. This was
accomplished by the replacement of the Airport’s
2,100-foot-long turf runway with a new 3,900-foot-
long paved runway and parallel taxiway, together
with a new turf crosswind runway and a new ter-
minal apron.

Batten Airport in the City of Racine remained a
GU-II facility but added parallel taxiways to both
of its runways, a new terminal, and a new termi-
nal apron.
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Major improvements were made to General Mitchell
International Airport, including the expansion of
the apron for the air carrier terminal, additional
apron area for cargo facilities, construction of new
passenger terminal gate areas, and major expan-
sion of the automobile parking structure.

A variety of such minor improvements as improved
airfield lighting, land acquisition, and clearing for
runway protection zones; repair and reconstruction
of pavement surfaces; extension of airport service
roads; construction of additional aircraft hangars;
installation of security fencing; and improvements
to utility services have been undertaken to varying
degrees at all 11 airports comprising the regional
system. These improvements are reflected in the
descriptions of facilities and services at each airport
contained in Chapter III of this report.

Consistency with State and

National Airport System Plans

As indicated above, the recommended classification
for each airport in the regional airport system plan
is intended to establish the ultimate function of
each airport in the overall system. To enable the
airport improvement process to proceed efficiently
for each airport, it is important that recommended
airport classifications and improvements be consis-
tent throughout the various levels of airport plan-
ning and engineering.

When the current Wisconsin State airport system
plan was completed in 1987, the recommended
classification and recommended long-term major
improvements for each of the 11 airports com-
prising the regional airport system for Southeastern
Wisconsin were consistent with the State plan and
the then-current regional airport system plan. In
December 1989, the Wisconsin Department of
Transportation prepared and approved a memoran-
dum supplementing the State airport system plan,
revising the recommended classifications for some
airports in the State plan, including five within
Southeastern Wisconsin, as shown in Table 4. This
revision of the State plan was conducted indepen-
dent of and without input from, the regional
planning process. Accordingly, an appropriate and
necessary purpose of this update of the regional
airport system plan is to bring the regional
and State airport system plans into conformity
once again.

When both the current regional and current State
airport system plans were being prepared in 1987,
the airport classification scheme using the BU-I,
BU-I1, GU-I, GU-II, and T designations developed



Table 4

CLASSIFICATION OF ESSENTIAL SOUTHEASTERN WISCONSIN AIRPORTS

IN CURRENT REGIONAL, STATE, AND NATIONAL AIRPORT SYSTEM PLANS: 1993 |

Recommended Recommended :
in Current in Revision Recommended
Regional Airport to State Airport in Current
Airport System Plan? System Plan? FAA NPIASP

General Mitchell International Airport ...................... T T L
Batten Airport ... ..coivirii ittt i e st GU-I T : TR
Kenosha Regional Airport . ......coiiiiirierinrenrnneennns GU-lI T TR
Waukesha County-CritesField ............cccoeiiiinnn... GU-Il T GU-Il TR
West Bend Municipal Airport ... ... .....coiiiiiiinennnn. GU-I T TR
East Troy Municipal Airport ..........covviriieienennann. GU-I GU-I BU
Hartford Municipal Airport ..........coiiiiiiiniiianeeeans GU1l GU-I GU
Lawrence J. Timmerman Airport .......ovverinnenennreans GU-I GU- GU
Burlington Municipal Airport ............ ... . i, BU-II GU- BU
Capitol Airport . ....ooiiiii ittt e, BU-I GU-I BU
Sylvania Airport . .....cvviiiiiiniiiiii et BU-II BU-II -

aClassifications used in this column are described in Table 1.

bejassifications used in this column are: L, Commercial Service-Primary-Long Haul; R, General Aviation-Transport; GU, General Aviation-
General Utility; and BU, General Aviation-Basic Utility. These classifications are described in more detail in Appendix A.

CNot included in the National Plan of Integrated Airport Systems (NPIAS).

Source: Federal Aviation Administration, Wisconsin Department of Transportation, and SEWRPC.

by the Federal Aviation Administration was used
to signify both the appropriate function and the
appropriate design standards for each specific
airport in the two plans. Since that time, the FAA
has introduced a more detailed classification scheme
for determining appropriate airport design stand-
ards. However, the FAA continues to use nomen-
clature similar to the regional nomenclature to
define the function of each airport included in the
National Plan of Integrated Airport Systems
(NPIAS). Table 4 also shows the airport classifi-
cations as recommended in the national airport
system plans.

Definitions of the airport roles used by the Federal
Aviation Administration in the NPIAS and a com-
parison of these roles with the airport classification
system used in the second-generation regional and
State airport system plans are presented in Appen-
dix A. Accordingly, another appropriate and neces-
sary output of this planning effort is to ensure that
recommendations of the regional airport system
plan utilize the same airport classification scheme
now used by the FAA for describing the appropriate
airport role and airport design standards.

When work on this reevaluation of the regional
airport system plan was initiated, work was also

begun on an update of the State airport system
plan for Wisconsin. It is important ‘that the recom-
mendations of these two plans with respect to
airport classifications and roles, recommended air-
port improvements, and the recommended ultimate
development of each airport be entirely consistent to
ensure the efficient and timely development of the
airport system, as well as to indicate clearly the
appropriate actions and priorities that should be
embraced by the Federal Aviation Administration.
As part of the State airport system plan update, a
special Wisconsin air cargo study element was also
undertaken to provide an air cargo facility and
activity inventory, market analysis and forecasts,
and appropriate recommendations. The findings and
recommendations of this air cargo study element
that pertain to the Southeastern Wisconsin Region
were considered in the regional airport system plan
reevaluation effort.

STATUS OF INDIVIDUAL AIRPORTS
IN THE REGIONAL AIRPORT SYSTEM PLAN

The following section provides a review of the
status of each airport in the current regional air-
port system plan. Information concerning each
airport relative to the recommendations in the
second-generation regional airport system plan for
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that airport, concerning development or improve-
ment activities currently underway or being con-
sidered by the airport owner, and concerning any
other issues that may affect the particular airport
is presented.

General Mitchell International Airport

The second-generation regional airport system
plan recommended that General Mitchell Inter-
national Airport remain the sole transport-category
airport within the region providing facilities to
accommodate air carrier-sized aircraft and air car-
rier operations. Recommended improvements in the
second-generation regional airport system plan
included the acquisition of some additional air
navigation easements to provide for runway pro-
tection zones; the eventual extension of Runway
TR/25L from a length of 8,011 feet to a length of
9,000 feet; the eventual extension of Runway
1L/19R from a length of 9,690 feet to a length of
11,500 feet; the realignment and extension of
Runway 7L/25R from a length of 3,163 feet to a
length of 4,500 feet; improvements to airfield light-
ing and navigational aids; and the expansion of such
support facilities as automobile parking, terminal
gates, hangar facilities, and maintenance buildings.
Many of these recommended improvements, such as
the expansion of the air carrier and air cargo apron
areas, the addition of more passenger gates at the
air carrier terminal, and the expansion of auto-
mobile parking, have been implemented.

During 1987, Milwaukee County began an update

of the master plan for General Mitchell Inter-

national Airport. The update was undertaken for
several reasons, including deregulation of the air-
line industry, growth in the air transport industry,
development and expansion of the national hub-and-
spoke operational system by air carriers, the
expansion of Midwest Express Airlines, and the
potential for increased connecting traffic as a result
of insufficient air carrier airport capacity in the
Chicago region. Following the preparation of new
aviation forecasts, capacity analyses, and examina-
tion of facility requirements, recommendations were
made in the new master plan that addressed both
short-term and long-term improvements to General
Mitchell International Airport. Recommended short-
term improvements were intended to address
overall operating efficiency and both existing and
projected levels of aircraft operations during
good flying weather (VFR conditions). Short-term
improvements included the long-recommended
extension of Runway 7R/25L by almost 1,000 feet, to
an ultimate length of 9,000 feet; the extension of
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Runway 1R/19L by about 2,850 feet, to an ultimate
length of 7,000 feet; the construction of a runway
safety overrun for the south end of Runway 11L/19R,;
realignment and reconstruction of Runway 7L/25R,;
construction of new taxiways and taxiway exits;
and decommissioning of Runway 13/31. Recom-
mended long-term improvements address the pro-
jected need for additional capacity during poor
flying weather (IFR conditions). Long-term improve-
ments include the land acquisition for, and con-
struction of, an east-west parallel primary runway;
the construction of additional air carrier terminal
gates and ticketing and baggage claim facilities;
the construction of additional public and employee
parking; and the expansion of air cargo facilities. In
September 1993, the Milwaukee County Board of
Supervisors adopted the master plan update.

The new master plan for Mitchell International
makes several airfield improvement recommenda-
tions that are consistent with both the first- and
second-generation regional airport system plans.
These include the extension of the primary east-
west runway, Runway 7R/25L, from the existing
length of 8,011 feet to 9,000 feet; the realignment
of the secondary northeast-southwest runway, Run-
way 7TL/25R, so as to be parallel to the primary east-
west runway; and the decommissioning of Runway
13/31, which is the northwest-southeast general
aviation runway. These recommendations represent
important improvements in terms of accommo-
dating forecast future scheduled air carrier activity
in relation to safety considerations and to accom-
modating general aviation activity at Mitchell
International. In addition, the new master plan also
recommends that the north-south parallel runway,
Runway 1R/19L, be extended from its existing
length of 4,182 feet to 7,000 feet to help accommo-
date future activity. This improvement was recom-
mended in the first-generation regional airport
system plan but not the second-generation plan. The
construction of a runway safety overrun at the
south end of Runway 1L/19R southward across E.
College Avenue is recommended in the new master
plan for the first time and replaces the recom-
mendation for the extension of runway 11/19R to a
length of 11,500 feet from the existing length of
9,690 feet which was included in the old master
plan as well as in the first- and second-generation
regional airport system plans.

Experience since the preparation of the 1987
regional airport system plan in terms of air passen-
ger traffic at Mitchell International indicates that
enplaning passenger traffic trends have returned to



the levels of activity initially anticipated under
the first-generation plan. It is this return to the
higher forecast levels reported in the new master
plan for Mitchell International which underlies the
airfield improvement recommendations set forth in
that plan.

The new master plan, looking to both a baseline
forecast and a higher alternative forecast of enplan-
ing passenger traffic activity, also recommends
that Milwaukee County take steps to ensure that
a new air carrier runway parallel to the primary
northeast-southwest runway could ultimately be
provided should the higher forecast levels of activity
come about. The plan does not recommend the
actual construction of this new major parallel run-
way; rather, the plan recommends that contingency
planning and implementation activities for such a
new runway be undertaken, including identifying
the lands required to accommodate such a new
runway and the means of acquisition over time
of such lands. This would maintain the flexibility
required to proceed with construction of that
runway when the need becomes apparent. This
particular airfield improvement recommendation,
together with the extension of the parallel north-
south runway proposed in the new master plan, is
consistent with the first-generation regional airport
system plan, which foresaw a similar need to pro-
vide a new major parallel runway to accommodate
forecast scheduled air carrier activity at Mitchell
International.

Batten Airport

The 1987 regional airport system plan recom-
mended that Batten Airport remain classified as a
General Utility-Stage II airport in order to fulfill its
roles of serving virtually all types of general avia-
tion aircraft in eastern Racine County, especially
the high- performance corporate jet aircraft based
in and around the City of Racine, and in order to
continue functioning as a reliever to General
Mitchell International Airport. The airport has a
6,556-foot primary runway, which is consistent
with recommendations in the second-generation
regional airport system plan. Since preparation of
the second-generation plan was undertaken, the
private owners of Batten Airport have maintained
an aggressive program of improvements at the
airport. Parallel taxiways and the associated
connecting taxiways have been constructed for
both runways, a new terminal apron has been con-
structed, and a new terminal building has been
constructed. Other improvements to airfield light-
ing, perimeter fencing, and hangar facilities have

also been made. In addition, the airport owners
continue to work towards the eventual acquisition of
property and easements for the runway protection
zones at the ends of each runway. These improve-
ments are fully consistent with both the 1976 and
1987 regional airport system plans.

As of December 1993, a number of long-term
improvements recommended in the 1987 plan
have yet to be implemented, but have been pro-
grammed by the airport owners and the Wisconsin
Department of Transportation. These improvements
include land acquisition and obstruction removal
in the runway protection zones, airfield lighting
improvements, taxiway improvements, additional
parking and fencing, additional apron construction,
and construction of an air traffic control tower.

Kenosha Regional Airport

The second-generation, 1987, regional airport
system plan recommended that Kenosha Regional
Airport, then classified as a General Utility-Stage 1
airport, be developed to General Utility-Stage II
airport standards to fulfill its role of serving
virtually all types of general aviation aircraft in
Kenosha County and of .continuing to function as a
reliever to General Mitchell International Airport.
The City of Kenosha has maintained an aggressive
program of development for the airport and since
preparation of the second-generation regional air-
port system plan virtually all the major improve-
ments recommended in that plan for Kenosha
Regional Airport have been implemented. These
have included construction of a new 5,500-foot-long
primary runway and parallel taxiway, construction
of new connecting taxiways and apron areas, con-
struction of a new terminal and automobile parking
area, construction of new hangars, installation of a
full instrument landing system, and other airfield
lighting improvements. Construction of a new air
traffic control tower was completed in 1994. In
addition a significant amount of land was acquired
to enable these improvements to be made. The only
major improvement recommended in the regional
plan and not implemented as of the end of 1993
was the extension of the crosswind runway to a
total length of 4,800 feet. That runway was, how-
ever, extended to 4,440 feet. In addition, Kenosha
Regional Airport has maintained a Federal Avia-
tion Regulation Part 139 certificate since 1987.
This allows some certificated air carriers operating
large aircraft to use the airport. The certificate
is limited to operations by large scheduled and
unscheduled cargo aircraft and unscheduled passen-
ger aircraft. The certificate has been maintained to
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allow air cargo carriers, many of which operate
turboprop aircraft with weights in excess of 12,500
pounds, to use the airport.

Because of the recently completed improve-
ments and its location, Kenosha Regional Airport
appears to be well positioned to experience signifi-
cant growth in the short- and long-term future.
The airport is located about midway along the
Milwaukee-Chicago corridor, which is experiencing
rapid development of residential, business, and
industrial land uses. Much of this development has
occurred recently and is expected to continue to
occur in northern Lake County, Illinois; Kenosha
County; and Racine County along IH 94, as well
as in the area between IH 94 and the already
developed cities along Lake Michigan. Kenosha
Regional Airport is located adjacent to IH 94, due
west of the City of Kenosha. During the past several
years, the airport has experienced a significant
increase in activity and in based aircraft, much of
which has come from Northeastern Illinois airports
which have become increasingly crowded. Suburban
development pressures have also resulted in the
closure of some general aviation airports throughout
the Chicago metropolitan area. In fact, Kenosha
Regional Airport has not only continued to function
as a reliever to Mitchell International, but has also
begun to function as a reliever to Chicago’s O’Hare
International Airport and the system of general
aviation airports in Northeastern Illinois.

Anticipating the effect this growth in the area may
have on the airport, the City of Kenosha undertook
the preparation of an update of the airport master
plan during 1992. One of the primary issues to be
addressed in this planning effort was the need to
further expand Kenosha Regional Airport and to
determine necessary future facility improvements.
There were two important factors influencing the
possible need for expansion of the airport. First, it
was thought that there may be a potential for a
significant increase in air cargo activity and the
need to accommodate larger cargo aircraft. The
envisioned market for this activity is largely in
Northeastern Illinois. This may represent an oppor-
tunity to help make the airport financially self-
sufficient. Second, there may be a need to improve
some airport facilities better to accommodate corpo-
rate, commercial, and other business activity that
is already using the airport, under all conditions,
as well as to meet the airport design standards
required for those larger cargo aircraft using the
airport. Along with this master plan update work,
a special air cargo needs study for the Kenosha
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Regional Airport was to be undertaken by the City,
in tandem with a Federal Aviation Regulation Part
150 Noise and Land Use Compatibility Study, to
provide more detailed information to help ensure
compatible surrounding land use develppment. As
of December 1993, the master plan update and the
FAR Part 150 study were underway. Work on the
air cargo needs study had not yet been initiated. It
should be noted that other land use-related studies
of the area around Kenosha Regional Airport had
recently been completed. These include an airport
land use plan completed in 1985 by the City of
Kenosha Planning Department, a corridor land use
plan prepared by the City of Kenosha Department
of City Development in 1991, and a land use-
transportation plan for the IH 94 corridor, also
completed in 1991, by the Regional Planning Com-
mission at the request of Kenosha and Racine
Counties. While these plans addressed land uses
surrounding the Kenosha Regional Airport, all three
plans assumed that the airport would. not be
enlarged beyond what was then recommended in
the second-generation regional airport system plan.

The City of Kenosha and the Wisconsin Department
of Transportation had programmed future improve-
ments at Kenosha Regional Airport that included
the extension of the primary runway to a length of
6,800 feet, the extension of the crosswind runway to
a length of 5,500 feet, and attendant taxiway exten-
sions and land acquisition. As of December 1993,
however, the improvements reflected in this expan-
sion proposal had not been included in the approved
airport layout plan, were not consistent with the
adopted regional airport system plan, and were not
reflected in recently completed land use and trans-
portation plans for the area.

Waukesha County-Crites Field

The 1987 regional airport system plan recom-
mended that Waukesha County-Crites Field, which
was then classified as a General Utility-Stage I
airport, be developed to General Utility-Stage II
airport standards to fulfill its role of serving vir-
tually all types of general aviation aircraft, as well
as continuing to function as a reliever for General
Mitchell International Airport. To accommodate
this, it was recommended that the primary runway
and taxiway be extended from a length of 4,200 feet
to a length of 5,850 feet; a full instrument land-
ing system be installed; and that other taxiway
airfield lighting, access roadway, parking, and
hangar improvements be made. In addition, it was
recommended that the terminal area ultimately be
relocated to provide for more efficient expansion of



the terminal facilities and to enable the airfield to
meet Federal standards for geometric design, clear-
ances, and safety.

_ Since the second-generation regional airport system
plan was undertaken in 1987, a number of these
improvements have been made, including the
extension of the primary runway and taxiway to
5,850 feet, together with the attendant land acqui-
sition and the installation of an approach-light
system. These improvements are fully consistent
with the second-generation regional airport system
plan. In addition, the intersection of CTH J and
CTH JJ, at the northeast corner of the airport,
has been relocated to provide for an appropriate
runway protection zone at the east end of the
primary runway in conformance with Federal
design standards.

During 1993, an updated airport layout plan was
completed for Waukesha County-Crites Field. The
updated master plan includes a new, relocated
terminal area as recommended in the regional
airport system plan, but in a different location than
shown in the previous master plan and in the
regional plan. To accomplish the improvements
necessary to allocate the terminal area, the new
layout plan also includes new full-length parallel
taxiways for both runways. New parallel taxiways,
while not in conflict with the regional airport
system plan, are not now included in that plan.
During 1993, Waukesha County adopted a long-
range land use plan for the airport that recom-
mended how the airport and surrounding lands
should be developed. Waukesha County and the
Wisconsin Department of Transportation have pro-
grammed a number of improvements recommended
in the regional airport system plan, including instal-
lation of a new air traffic control tower, construction
of a new airport terminal building at a new location
on the airfield, construction of new terminal parking
areas and access roads, and construction of new
apron areas.

West Bend Municipal Airport

The 1987 regional airport system plan recom-
mended that West Bend Municipal Airport, which
was then classified as a General Utility-Stage I
airport, be developed to General Utility-Stage II
standards to fulfill its role of serving virtually all
types of general aviation aircraft in Washington and
Ozaukee Counties and continuing to function as a
reliever to General Mitchell International Airport.
The major improvements recommended in the plan
necessary to implement these recommendations

included the extension of the primary runway and
taxiway to a length of 5,500 feet; the installation of
a full instrument landing system; the construction
of additional taxiways and apron areas, with atten-
dant land acquisition; and the development of
improved and enlarged terminal and hangar facili-
ties. The development of this airport as recom-
mended would necessitate the relocation of STH 33
along the north side of the airport. Since completion
of the second-generation regional airport system
plan, a number of recommended improvements
have been made, including extension of the parallel
taxiway to the end of the existing primary runway,
improvements to airfield lighting and naviga-
tion aids, and the construction of additional hang-
ars. These improvements are consistent with the
regional airport system plan. The City of West Bend
has also acquired some land required for the even-
tual expansion of the airport.

In May 1993, a feasibility study was completed for
the West Bend Municipal Airport. It identified and
evaluated seven alternative alignments and orienta-
tions for a 6,000-foot-long primary runway, which is
longer that the ultimate runway length of 5,500 feet
recommended in the 1987 regional airport system
plan. This study was requested by the Wisconsin
Department of Transportation of the airport before
an updated airport layout plan was prepared. Prior
to this feasibility study, City of West Bend officials
were considering proceeding with the implemen-
tation of the airport expansion. The City of West
Bend and the Wisconsin Department of Transpor-
tation have programmed many of the improvements
recommended in the regional plan, including land
acquisition, extension of the primary runway and
taxiway, relocation of STH 33, improvements to
airfield lighting and airport apron, and construction
of a new terminal.

East Troy Municipal Airport
The 1987 regional airport system plan recom-

mended that East Troy Municipal Airport, which
was then classified as below Basic Utility-Stage I
standards, be developed to General Utility-Stage 1
standards to fulfill its role of serving most types
of general aviation traffic throughout much of
Walworth County and Southern Waukesha County.
Since the plan was completed, a number of major
improvements, consistent with the regional airport
system plan, have been implemented, enabling the
airport to be upgraded to General Utility-Stage I
classification. These improvements included the
construction of a 3,900-foot-long primary runway
and taxiway; the construction of a 2,400-foot-long
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turf crosswind runway; the construction of a termi-
nal apron; and improvements to the airfield light-
ing, navigational aids, and hangar facilities. Major
improvements recommended in the regional airport
system plan, but not yet implemented, include
paving of the crosswind runway, construction of a
parallel taxiway for the crosswind runway, and
extension of the primary runway and taxiway to an
ultimate length of 4,200 feet. The Village of East
Troy and the Wisconsin Department of Transporta-
tion have programmed the future paving of the
crosswind runway.

Hartford Municipal Airport

The 1987 regional airport system plan recom-
mended that Hartford Municipal Airport, which was
then classified as a Basic Utility-Stage I airport, be
developed to GU-I standards to fulfill its role of
serving most types of general aviation aircraft in
western Washington County and northern Wauke-
sha County. The major improvements recommended
to meet this classification included the construction
of a new 4,400-foot-long primary runway and taxi-
way; extension of the existing 3,000-foot-long pri-
mary runway and taxiway to a length of 3,500 feet
for use as the new crosswind runway; construction
of new connecting taxiways and apron areas; and
further development and possible relocation of the
terminal facilities, parking, and additional hangar
facilities. As of December 1993, the airport remains
essentially unchanged from 1984, when work on
the second-generation regional airport system plan
was undertaken, with the exception of some addi-
tional hangars.

During 1989, the City of Hartford undertook review
and revision of the airport master plan. This was
done through the preparation of a revised forecast
for aviation demand, a revised airport layout plan,
and an environmental assessment. The master plan
revision work resulted in a recommendation for
the construction of a new paved 4,500-foot-long
primary runway on a new north-south alignment
so that the primary runway could ultimately be
extended to a length of 4,900 feet, which would be
longer than the 4,400-foot runway recommended
in the regional system plan and would require the
closing of a local road; larger runway protection
zones to provide ultimately for a full instrument
landing system; and construction of an appropriate
taxiway system. These are airfield facilities larger
in scope than those now recommended under the
second-generation regional airport system plan.
Following extensive debate within the community,
the City of Hartford Common Council voted against
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expansion of the airport in February 1991 and
again in March 1992. In July 1993, the Common
Council approved the updated and revised airport
layout plan as a means of maintaining eligibility
for Federal funding assistance, but emphasized that
expansion would not currently be considered for
the airport. Neither the City of Hartford nor the
Wisconsin Department of Transportation have pro-
grammed any major improvements for the airport.

Lawrence J. Timmerman Airport

The 1987 regional airport system plan recom-
mended that Timmerman Airport remain classified
as a General Utility-Stage I airport to fulfill its
role of accommodating most types of general avia-
tion aircraft in northern Milwaukee County and
southern Ozaukee County and to continue serving
as a reliever to General Mitchell International
Airport. The major recommendations for Timmer-
man Airport included widening the existing 4,107-
foot-long primary runway from 75 feet to 100 feet,
completing installation of the full. instrument
landing system, implementing other airfield light-
ing improvements, and expanding the terminal
parking and service roads and hangar facilities.
As of December 1993, no action had been taken
toward beginning the work necessary to complete
these recommended improvements. The Wisconsin
Department of Transportation has programmed
some improvements including completion of the
instrument landing system, an airport layout plan
update, and a runway extension feasibility study.

Burlington Municipal Airport

The second-generation regional airport system plan
of 1987 recommended that Burlington Municipal
Airport remain classified as a Basic Utility-Stage II
airport to continue fulfilling its role of serving
many types of general aviation aircraft in western
Racine and Kenosha Counties and eastern Wal-
worth County. Major improvements recommended
in the 1987 regional airport system plan included
extension of the parallel taxiway for the primary
runway, paving the crosswind runway and con-
structing a parallel taxiway for the crosswind run-
way, various airfield lighting improvements, and
additional automobile parking and hangars. Since
completion of the regional plan, the taxiway for
the primary runway has been extended the full
length of the runway and additional hangars have
been constructed.

Beginning in 1990, the City of Burlington began
giving consideration to possible improvements at
the airport, including a 1,000-foot extension of



the existing 3,600-foot-long primary runway. The
improvements were being considered as a means of
promoting economic development in the area. In
August 1993, the City specifically requested the

Regional Planning Commission to consider the need"

for such a runway extension. As of May 1994,
the City had obtained the necessary funding for the
preparation of an updated airport layout plan, with
work to proceed shortly thereafter. Extension of
the primary runway would be in excess of the 3,600-
foot-long runway recommended in the regional
airport system plan. The City of Burlington and
the Wisconsin Department of Transportation have
programmed one improvement for the airport, the
paving of the crosswind runway.

Capitol Airport
The second-generation regional airport system plan

recommended, in 1987, that Capitol Airport, which
was then classified as below Basic Utility-Stage 1
standards, be developed to Basic Utility-Stage II
standards to fulfill its role of accommodating
many types of general aviation aircraft in north-
eastern Waukesha County, northwestern Milwaukee
County, and southeastern Washington County and
to continue serving as a reliever to General Mitchell
International Airport. Since the regional plan was
prepared, the principal improvements made by the
owners of Capitol Airport have been to lengthen
the primary northeast-southwest runway to a
length of 3,500 feet and to extend of the east-west
crosswind turf runway to a length of 3,270 feet. It
should be noted that while the primary runway
already has an appropriate length for meeting
Federal classification criteria, the existing airfield
facilities now in place do not meet Federal stand-
ards for runway and taxiway widths, clearances,
obstructions, runway protection zones, and other
design considerations.

During 1989, work was undertaken on an initial
master plan for the Capitol Airport. The plan was
cosponsored by the private-sector airport owners
and the City of Brookfield. Following completion of
technical work on the master plan, there was sig-
nificant debate within the community concerning
the advantages and disadvantages of the proposed
improvements, especially with respect to the use
of adjoining wetlands required for some of the
improvements. The proposed improvements would
have resulted in a General Utility-Stage I airport,
exceeding recommendations in the regional airport
system plan, which called for ultimate development
up to Basic Utility-Stage II standards. As of Decem-
ber 1993, and upon further consideration of these

concerns, it appeared that the master plan will be
revised to recommend the development of Capitol
Airport as a Basic Utility-Stage II facility, as recom-
mended in the second-generation regional airport
system plan, with a primary runway length of 3,600
feet and partial parallel taxiways for both runways,
This will eliminate the need to use wetland areas
and will still allow the airport to perform its role as
an important reliever airport in the Milwaukee
metropolitan area.

The Wisconsin Department of Transportation has
programmed many of the improvements necessary
for upgrading Capitol Airport, including land acqui-
sition, construction of primary and crosswind run-
ways, construction of parallel taxiways and aprons,
installation of airfield lighting and navigational
aids, construction of access roads, and improvement
of the terminal and hangar areas.

Sylvania Airport
The second-generation regional airport system plan

of 1987 recommended that Sylvania Airport, which
was then classified as below Basic Utility-Stage I
standards, be developed to Basic Utility-Stage II
standards to fulfill its role of accommodating
many types of general aviation aircraft in Racine
County and southern Milwaukee County, especially
throughout the IH-94 corridor, and to function as
a reliever for General Mitchell International Air-
port. The recommended improvements necessary
to accommodate this development included exten-
sion of the existing primary runway from a length
of 2,300 feet to 3,300 feet, construction of a paved
crosswind runway and connecting taxiways, further
development of the apron area terminal and
parking, and improvements to the airfield light-
ing and air navigation aids. Since preparation of
the regional plan, improvements implemented to
date have included improved hangar facilities and
removal of electric power lines obstructing run-
way approaches.

Elkhorn Area

The original 1976 regional airport system plan
included two public airports in Walworth County,
Gruenwald Field and East Troy Municipal Airport.
The original plan recommended that Gruenwald
Field, then a privately owned, public-use airstrip on
the south side of the City of Elkhorn, be developed
into a public-use general aviation airport serving
Walworth County. Following preparation of the
original regional airport system plan, the City of
Elkhorn requested that the Regional Planning Com-
mission remove Gruenwald Field from the regional
airport system plan. That facility was accordingly
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not included in the second-generation regional
airport system plan. In 1984, Gruenwald Field was
abandoned as an airport. In 1990, a study effort was
undertaken by the Regional Planning Commission,
at the request of the Wisconsin Department of
Transportation, to assess the need for a general
aviation airport in the Elkhorn area and the desir-
ability of including such an airport in the regional
airport system plan for Southeastern Wisconsin and
in the Wisconsin State airport system plan. The
findings of that work have been integrated into the
present reevaluation of the second-generation
regional airport system plan.

It should also be noted that, like the original system
plan, the second-generation regional airport system
plan recognized that some of the general aviation
activity in Walworth County would continue to be
served by a small number of privately owned public-
use airports, such as nearby Lake Lawn and Ameri-
cana Airports, which serve significant levels of
resort traffic. In October 1991, one of these airports,
Americana Airport, was closed by its owners.

SUMMARY

In 1987 the Regional Planning Commission formally
adopted a second-generation regional airport system
plan for Southeastern Wisconsin. The plan recom-
mended a basic system of 11 essential public-use
airports for the Region intended to serve the
aviation needs of Southeastern Wisconsin to the
year 2010. Of these 11 airports, eight are currently
publicly owned and three are privately owned.
The plan recommended the improvement of airport
facilities and proposed generalized land use plans
to help assure compatible land use development
around airport sites. The plan did not recommend
closing any privately owned airports not included
within the system plan. Implementation of the
regional airport system plan was envisioned as
proceeding by means of a series of actions includ-
ing plan adoption and endorsement, preparation or
updating of an airport master plan for each airport,
and actual facility development.

Since the preparation of the second-generation
regional airport system plan, significant implemen-
tation of its recommendations has proceeded. While
official adoption of the plan by local units of
government has been limited, the plan has proven
to be a useful tool for local units of government in
planning for airport development. The result of
this is that the preparation and updating of airport
master plans for individual airports and subsequent
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implementation of improvements has continued in
a manner consistent with the system plan.

Following completion of the original regional air-
port system plan in 1976, master plans refining and
detailing the recommendations contained in the
regional system plan were prepared for many of
the airports included in that first-generation plan.
Following completion of the second-generation
regional airport system plan in 1987, additional
master planning efforts had again been undertaken.
As of December 1993, full master plans have been
completed for six of the 11 airports in the regional
system plan, including General Mitchell Interna-
tional Airport, Kenosha Regional Airport, Waukesha
County-Crites Field, West Bend Municipal Airport,
Hartford Municipal Airport, and Capitol Airport.
The airport layout plan portion of the master plan-
ning effort has been completed for three additional
airports, Batten Airport, East Troy Municipal Air-
port, and Burlington Municipal Airport. The airport
master planning process has not proceeded for
either Timmerman Airport or Sylvania Airport.

A significant level of facility development has
occurred among the 11 public-use airports included
in the plan. Five of these airports have made major
improvements affecting either the size of the
airport, airfield capacity, or airport classification.
Both Waukesha County-Crites Field and Kenosha
Regional Airport have been improved to be capable
of handling virtually all general aviation aircraft,
including corporate and business jets. East Troy
Municipal Airport has been developed from a
small airport with a single turf landing strip to
an airport with a paved runway and taxiway sys-
tem capable of accommodating most propeller-type
general aviation aircraft. Batten Airport has added
a full parallel taxiway system. General Mitchell
International Airport has continued to make major
improvements to the air carrier terminal, other
passenger facilities, and the cargo facilities. A vari-
ety of other minor improvements, such as improved
airfield lighting, land acquisition for runway pro-
tection zones, repair and reconstruction of pavement
surfaces, construction of aircraft hangars, have been
undertaken to varying degrees at all of the airports
in the plan.

An important aspect of the airport system planning
process is consistency between the recommended
airport classifications and improvements in the
regional plan and the recommended classifications
and improvements in the Wisconsin State airport
system plan as well as the National Plan of Inte-



grated Airport Systems. When the current Wiscon-
sin State system plan was completed in 1986, the
recommended classification and long-term major
improvements for each of the 11 essential airports
in Southeastern Wisconsin were consistent between
the State plan and the regional plan. Since this time
the recommended classifications for some airports
in the State plan have been revised and now differ
from those in the regional plan. Also, the Federal
Aviation Administration has also identified a need
to use a different classification scheme for airports
and has shifted away from using the classification
designations formerly used in the regional and State
airport system plans. Accordingly, an objective of
the reevaluation of the regional airport system plan
is to make the airport classification recommenda-
" tions consistent among the regional, State, and
national airport system plans.

Review of the progress toward implementation of
the most recently adopted regional airport system
plan indicated that there are some regional airport
system planning issues that require specific con-
sideration under this regional airport system plan-
ning effort. These issues include the following:

® General Mitchell International Airport: There
is a need to amend the regional airport

system plan to reflect the recommendations
contained in the recently completed airport
master plan update for General Mitchell
International Airport.

® West Bend Municipal Airport: There is a
need to review the recommended ultimate

length for the primary runway and of the
most promising airfield configuration and
the need to amend appropriately the regional
airport system plan to reflect the findings
and recommendations of the recently com-
pleted West Bend Municipal Airport runway
feasibility study.

e Hartford Municipal Airport: There is a need
to review the recommended function and air-
field improvements for this airport in the

regional airport system and to amend appro-
priately the regional airport system plan in
light of the City of Hartford’s recent decision
not to proceed with the implementation of
improvements recommended in the recently
completed Hartford Municipal Airport master
plan revision,

Capitol Airport: There is a need to amend
appropriately the regional airport system
plan in light of the recommendations of the
recently completed airport master plan work
for Capitol Airport.

Kenosha Regional Airport: There is a need to
review the recommended function of Kenosha
Regional Airport and to amend appropriately
the regional airport system plan in light of the
airport master plan update now underway and
the air cargo needs study to be conducted for
Kenosha Regional Airport.

Burlington Municipal Airport: There is a need

to review the function of the Burlington
Municipal Airport in the regional airport
system, together with its attendant run-
way lengths.

Elkhorn Area: There is a need to amend
appropriately the regional airport system plan
in light of the findings of the Elkhorn area
airport plan.

State Airport System Plan: There is a need to
bring the regional airport system plan and
the Wisconsin State airport system plan into
conformity with respect to the recommended
improvements and the classification and
role for each essential airport within South-
eastern Wisconsin.

Wisconsin Air Cargo Study: There is a need
to review the findings and recommenda-
tions of the air cargo study element of the
State airport system plan for Wisconsin and
to amend the regional airport system plan
as appropriate.
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Chapter II1

EXISTING REGIONAL AIR TRANSPORTATION SYSTEM

INTRODUCTION

The existing air transportation system within the
Southeastern Wisconsin Region consists of three
principal elements: the airports and their facilities
and services, the aircraft that use these airports,
and the airspace between the airports and the
airways and air traffic control systems and services.
The purpose of this chapter is to describe these
elements of the existing regional air transportation
system as they pertain to the preparation of an
updated and revised regional airport system plan
for Southeastern Wisconsin.

AIRPORTS

An airport is defined as a specific area of land or
water that is used, or intended to be used, for the
takeoff and landing of aircraft and includes all its
buildings and facilities, if any. There were a total
of 103 airports of all types located within the
Southeastern Wisconsin Region as of December 31,
1993. For the purposes of the regional airport sys-
tem planning effort, these airports were classified
into five functional categories: air carrier; general
aviation, public-use; general aviation, private-use;
military; and heliport. The location of each of these
airports is shown on Map 2.

General Mitchell International Airport is the only
air carrier airport within the Region. Air carrier
airports are intended primarily to accommodate
commercial airline service, including scheduled air
carriers; regional or “commuter” carriers; major
cargo carriers; and corporate, business, and air taxi
operations. As the sole air carrier airport in South-
eastern Wisconsin, Mitchell International consti-
tutes a major interregional transportation terminal
handling large volumes of passengers, mail, and
cargo in regularly scheduled aircraft operated by
major national and regional carriers. Mitchell Inter-
national is a publicly owned airport and, in addition
to serving large volumes of air carrier, corporate,
and business aviation activity, serves some general
aviation and military aviation activity. The airport
also serves international passengers on a non-
scheduled and charter basis and provides customs
and immigration facilities for these passengers. In
1993, Mitchell International accommodated about
17,000 international passengers.

In 1993, there were 23 general aviation, public-use
airports within the Region, including Mitchell Inter-
national, eight of which were publicly owned and
15 of which were privately owned. These airports
are intended to serve corporate and business avia-
tion activity, charter and air taxi activity, agri-
cultural flying, recreational and sport flying, flight
training, and other personal flying. All 23 of these
airports were open to the general public, regardless
of ownership status.! These airports varied greatly
in size and runway length, as indicated in Table 5.
Two of these airports have been issued Federal
Aviation Regulation (FAR) Part 139 certificates by
the Federal Aviation Administration (FAA). Part
139 airports are authorized to serve certificated air
carriers that operate large aircraft. Mitchell Inter-
national maintains a FAR certificate allowing all air
carriers with scheduled and nonscheduled opera-
tions to use the airport. Kenosha Regional Airport
maintains a limited certificate that allows scheduled
and nonscheduled operations by cargo aircraft and
nonscheduled passenger aircraft operations. The
larger general aviation, public-use airports, most of
which were publicly owned, are capable of accommo-
dating most types of general aviation aircraft and
operations, including high-performance corporate
jets. Importantly, these airports provide capacity
which can be used to relieve Mitchell International.
Designated as reliever airports by the FAA, these
airports are eligible for special Federal airport
improvement funding. The reliever airports in the
Region include Batten Airport, Capitol Airport,
Hartford Municipal Airport, Kenosha Regional
Airport, Lawrence J. Timmerman Airport, Wauke-
sha County-Crites Field, and West Bend Municipal
Airport. Some of the smaller general aviation
airports, while open to use by the general public, in
many cases do not have paved runways and are
primarily used for personal recreational and sport
flying, flight training, and agricultural flying. The
general aviation, public-use airports in the counties
immediately surrounding the Region are shown on
Map 3 and identified in Table 6.

The total number of private-use airports within the
Region in 1993 was 56, not including heliports.

1Grand Geneva Airport, formerly Americana Air-
port, was closed in October 1991 and reopened in
August 1994.
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In 1993, there were a total of 103 airports of all types within Southeastern Wisconsin. In 1971, there were a total of 46 airports of all types in operation
within the Region, 57 fewer than now. Of the 103 airports within the Region in 1993, Milwaukee County's General Mitchell International Airport was the
largest, as well as the only, airport serving scheduled air carriers. General aviation public-use airports accounted for another 23 of the 103 airports. Of
these 23 airports, 8 were publicly owned and 15 were privately owned. The remaining 80 airports were not open for use by the general public. Of these
80 airports, 2 were seaplane bases and 24 were heliports.

Source: SEWRFC.
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Table 5

SELECTED CHARACTERISTICS OF EXISTING GENERAL AVIATION
PUBLIC-USE AIRPORTS IN THE SOUTHEASTERN WISCONSIN REGION: 1993

Crosswind or
Primary Runway(s) Other Runway(s)
Airport Associated Type of Elevation? Length Length
County Airport Name Identification City Owner Ownership (feet) (feet) Surface {feet} Surface
Kenosha Camplake ............ 4sC Camp Lake Edward Simpson Private 755 2,200 Turf -- --
Kenosha Regional ...... ENW Kenosha City of Kenosha Public 743 5,499 Concrete 4,440 Concrete
Private 3,300 Asphalt
Vincent ............... 64C Genoa City John Vincent Private 880 1,775 Turf
Westosha ............. wio Wilmot Thelen Sand and 850 2,850 Asphalt 1,480 Turf
Gravel
Milwaukee General Mitchelt ”
International . ......... MKE Milwaukee Milwaukee County Public 723 9,680 Concrete 5,868 Concrete
8,011 Concrete 4,182 Concreta
3,163 Concrete
Rainbow .............. Y78 Milwaukee Milwaukee County Private 685 2,155 Asphalt -~ -
Lawrence J.
Timmerman .......... MwC Milwaukee Milwaukee County Public 745 4,107 Asphalt 3,202 Asphalt
-- .- 3,251 Turf 2,859 Turf
Ozaukee None . -- .- -- - - .
Racine Batten ................ RAC Racine Racine Commaercial Private 674 6,556 Concrete 4,824 Asphatt
: Alrport Corporation
Burlington Municipal .. .. Cc59 Burlington City of Burlington Public 779 3,601 Asphait 2,600 Turf
FoxRiver ............. 96C Rochester Jerry Meahloff Private 822 2,505 Asphalt .- .-
Cindy Guntly Memorial .. 62C Franksville Thomas Guntly Private 790 2,425 Turf 1,200 Turf
Sylvania .............. 89 Sturtevant Don Hurd and Private 785 2,300 Asphalt 2,360 Turf
Bob Demski
Vathalla .............. 84C North Cape Francis Moran Private 805 2,600 Turf .- .-
Walworth Big Foot Airfield ........ WwWi0s Walworth John Ingalls Private 951 3,000 Turt 2,115 Turf
East Troy Municipal .. ... 57C East Troy Village of East Troy Public 860 3,900 Asphait 2,400 Turf
Grand Geneva® ........ co2 Lake Geneva Grand Geneva Private 835 4,100 Asphalt .- --
Resort and Spa
Lakelawn ............ 589 Delavan Anvan Corporation Private 981 4,423 Asphalt --
Washington | HahnSkyRanch........ wios West Bend Lester Hahn Private . 1,090 2,900 Turf .- --
Hartford Municipal . .. ... Cc31 Hartford City of Hartford Public 1,070 3,001 Asphalt - 2,250 Turf
Woest Bend Municipat . . . . ETB West Bend City of West Bend Public 888 4,500 Asphalt 3,900 Asphalt
Waukesha AeroPark ............. 76C Menomones Sophie Private 850 1,880 Turf 1,865 Turf
Falls Schaarschmidt 1,250 Turf
Capitol ............... 02C Brookfield Wally and Lois Private 850 3,500 Asphalt 3,270 Turf
Mitchelt 1,525 Turt
Waukesha County-
Crites Field ........... UES Waukesh \ ha County Public 911 5,850 Concrete 3,598 Asphalt

NOTE: Listed runway lengths may not be usabie lengths owing to displaced thresholds.
2Defined as the highest point of an airport's usable runways measured in feet from mean sea lovel.

beiosed from October 1991 to August 1994,

Source: Federal Aviation Administration, Wi in Department of Transportation, and SEWRPC.

These airports were restricted-use facilities and
were not open for use by the general public, but
were for the exclusive use of the airport owner and
invited guests. With few exceptions, these airports
typically include a turf runway, possibly a hangar,
and few, if any, other facilities or lighting and navi-
gational aids. These 56 airports within the South-
eastern Wisconsin Region include two seaplane
bases. These airports are identified in Table 7 and
are shown on Map 2.

In 1993 there were no exclusive military-use air-
ports within the Region, although significant levels
of military activity occurred at three airports:
Mitchell International, Waukesha County-Crites
Field, and West Bend Municipal Airport. There

were minor levels of military activity, usually of a
training nature, at some of the other general
aviation airports in the Region also.

A heliport is defined as an area of land or water or
a structure used, or intended to be used, for the
takeoff and landing of helicopters. This differs from
a helipad, which is the actual takeoff and landing
area of the heliport or of an airport. The takeoff and
landing area is not necessarily the area where
passengers or cargo are loaded and unloaded. There
are currently 24 heliports in the Region, as identi-
fied in Table 8 and shown on Map 2. These heliports
generally consist of little more than a designated
takeoff and landing area. They are not open for use
by the general public.
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Map 3

EXISTING GENERAL AVIATION, PUBLIC-USE AIRPORTS IN THE
SOUTHEASTERN WISCONSIN REGION AND IN THE COUNTIES ADJACENT TO IT: 1993
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In addition to the 23 public-use airports within the Southeastern Wisconsin Regian, there were, in 1993, 18 additional public-use airports in counties adjacent
to the Region. Some of these airports serve residents and businesses based within the Region. For example, a number of general aviation aircraft registered
in the Oconomowoc area were based at Watertown Municipal Airport, in Jefferson County; a number of aircraft registered in the Whitewater and Elkhorn area
were based at Palmyra Municipal Airport, in Jefferson County.

Source: SEWRPC.
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Table 6

SELECTED CHARACTERISTICS OF GENERAL AVIATION, PUBLIC-USE AIRPORTS
IN COUNTIES ADJACENT TO THE SOUTHEASTERN WISCONSIN REGION: 1993

Crosswind or
Primary Runway(s} Other Runway(s)
Airport Associated Type of Elevation Length Length
County Airport Name Identification City Owner Ownership {feet) {feot) “Surface {feet) Surface
Wisconsin
Sheboygan | Sheboygan County
Memorial ............ SBM Sheboygan Falls Sheboygan County Public 749 5,399 Asphait 3,993 Asphait
Fond du Lac | Fond du Lac County .. ... FLD Fond du Lac Fond du Lac County Public 807 5,560 Asphalt 3.602 Asphait
Dodge Dodge County ......... UNV Juneau Dodge County Public 935 4,027 Asphalt 3,300 Asphalt
Jefferson Watertown Municipal ... RYV Watertown City.of Watertown Public 833 4,000 Asphalt 2,800 .-
Palmyra Municipal ...... 88C Palmyra Township of Palmyra Public 854 2,150 Turf -- --
Fort Atkinson
Municipal ............ 61C Fort Atkinson City of Fort Atkinson Public 800 3,801 Asphalt -- --
Rock Gutzmer's Twin Oaks . ... wiog Whitewater Eugena Gutzmer Private 818 2,500 Turf -~ --
RockCounty ........... JVL Janesville Rock County Public 808 6,701 Asphait 5,396 Asphalt
-- -- -- 5,000 Asphalt
Beloit ................ 44C Beloit Beloit Airport, Inc. Private 817 3,300 Asphait - .-
Turtle ........ ..., wioz Beloit | Vernon Moore Private m 1,800 Turf
Archie's Seaplane
Base ................ 70C Janesville Archie M. Private 768 7,800 Water
Henkelmann
Hlinois
Lake Campbell's ............ c81 Grayslake Richard H. Thomas Private 788 3,270 Asphait 2,573 Asphalt
Waukegan Regional ... .. UGN Waukegan City of Waukegan Public 727 6,000 Concrete 3,751 Concrete
McHenry Lakeinthe Hills ........ 3CK Village of Lake Port District Public 886 3,802 Asphatit .- -
in the Hills Village of Lake
Dacy ...ovveninnnnannn oco Harvard in the Hilis Private 913 3,500 Turf 2,500 Turf
John F. Dacy ) 2,760 Turf
Galt Wonder Lake ...... 10C Greenwood A. T. Galt, Jr. Private 875 3,219 Asphalt 2,100 Turf
Boone Belvidere ............. . cn7 Belvidere Richard H. Thomas Private 856 3,769 Asphalt 2,500 Turf
.- .- 2,500 Turf
NOTE: Listed runway lengths may not be usable lengths owing to displaced hol

Source: Federal Aviation Administration, illinols Department of Transportation, Wisconsin Department of Transportation, and SEWRPC.

Landing Area and Terminal Facilities

The 23 public-use airports in Southeastern Wiscon-
sin vary greatly as to the type and extent of
facilities and services they offer. A summary of
the facilities and services at each of the 23 public-
use airports in the Region as of December 1993 is
presented in Table 9.

General Mitchell International Airport had the wid-
est range of facilities and services of any airport in
the Region since it handles scheduled air carrier
traffic, in addition to general aviation activities.
The airport facilities at Mitchell International are
located in a number of distinct areas, including the
air carrier terminal; areas devoted to air cargo,
military, general aviation, airport support facility,
parking, and ground transportation activities; and
the airfield and runway protection zones. These
areas are shown in Figure 1. The air carrier termi-
nal is the most complex area and has undergone
dramatic changes over the past decade. Work that
was begun in 1982 to expand and completely
modernize and replace the passenger terminal

facilities at Mitchell International was largely com-
pleted by the end of 1985, The terminal currently
has a total of 42 gates distributed over three sepa-
rate concourses. The recommended alternative for
the passenger terminal facilities outlined in the
recently adopted master plan for Mitchell Inter-
national includes the eventual construction of two
additional concourses, expansion of Concourse C,
and the reconstruction of the administrative ser-
vices area into Concourse B, to provide a total of 68
gates in five concourses. Ultimately, the overall
terminal area configuration will have the capability
to be expanded to approximately 80 gates if future
demand warrants.

Among the general aviation airports other than
Mitchell International, it is typically the larger
fields, such as West Bend Municipal and Kenosha
Regional Airports, that are publicly owned and
provide a complete range of facilities and services.
At these airports, the airfield facilities usually
include one paved runway or more, taxiways and
aprons, runway lighting, and various navigational
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Table 7

SELECTED CHARACTERISTICS OF PRIVATE-USE AIRPORTS IN THE SOUTHEASTERN WISCONSIN REGION: 1993

Crosswind or
Primary Runway(s) Other Runway(s)
Associated Length Length
County Airport Name City Owner (feet) Surface {feet) Surface
Kenosha Dutch Gap Airstrip ................ Bristol Gary L. Ziegler 1,800 Turf -- .-
Elfering .........c.ociiiiiiannt, Bristol Noel Elfering 2,700 Turf 2,000 Turf
Foxwood ............ccvivinnnnen New Munster Celtic Empennage Meadows 2,900 Turf -- --
Olson's......oovvveiiiiiinnnnnn, Union Grove Rudoiph Oison 1,600 Turf -- --
Thompson Strawberry Farm ........ Bristol Charles Thompson 2,500 Turf .- --
Treftc ... Kiondike Charles F. Treftc 1,845 Turf -- --
Winfield .....................ot, Bristol Richard J. Winfield 2,000 Turf 1,500 Turf
Chilcott Farm ..................... Paddock Lake Brett and Leslie Chilcott 2,400 Turf -- --
Bristol .........oviiiiii Bristol Larry Fitzgerald 1,500 Turf -- --
Flaglor ...... ..., Kansasville Kenneth Flaglor 1,600 Turf .- --
Milwaukee None .......cooviiiiiiininnnnn, -- -- -- .- -- --
Ozaukee Ashenfelter Aerodrome ............ Grafton Bruce Ashenfeiter 1,900 Turf -- --
DidierFarm ..........covvvvnuneen Port Washington Peter J. Didier 3,500 Turf -- -
EaglesWing ................ ... Saukville Paul E. Meenk 2,400 Turf -- --
Flying SchoolRanch ............... Port Washington Francis Shanen 1,898 Turf -- --
Grob ... e Cedarburg Benjamin Grob, Inc. 2,676 Turf 2,500 Turf
-- .- 1710 Turf
Ozaukee ........cvvevinnenrnnnnns Port Washington Ray Karrels 2,450 Turf 1,900 Turf
SSS Aerodrome ............c0.0..n Cedarburg Alfred Kelch, Jr. 1,100 Turf -- --
Racine AeroEstates ............co00iiinn Raymond Clayton Carriveau 3,000 Turf -- --
Browns Lake SeaplaneBase ........ Burlington Goodman Aero Service 6,000 Water -- .-
HornerFarms ............c.covunn Union Grove Edsal Matlax 2,000 Turf 1,300 Turf
UnionField ..................00tn Union Grove Wyatt and Steven Wagner 900 Turf -- --
Walworth AirTroyEstates ................... East Troy Louis W. Stanley 1,600 Turf -- .-
AmesFarm ...................... Darien John D. Ames 2,000 Turf -- .-
Arnold's AirPark .................. Lake Geneva Arnold Air Park 2,400 Turf 5 --
Barker Strip ...........cciiiiniinn East Troy Zennor Backer 2,350 Turf - --
Barten ............. .ol Sharon Michael G. Barten 2,600 Turf -- .-
CloverValley ............ccoovnn.. Whitewater Leo Weidenfeld 1,600 Turf -- --
Fletcher ................covivutn Spring Prairie Wayne F. Fletcher 2,600 Turf -- --
GlansFarm ...............c.oouan, Elkhorn Kenneth Glans 1,650 Turf -- -
Hoganson ...........ic.cevveeennn Burlington Lester Hoganson 900 Turf -- --
Lake Como SeaplaneBase .......... Lake Geneva Milton Tomaske 10,500 Water N/A Water
Lake Geneva Aire Estates . .......... Lake Geneva Daniel Kavanaugh 2,400 Asphalt - <.
Lottig . ooieniee e Linton Theodora Lottig N/A N/A -- --
Mathew's .......civiiinnrnnrannns Linton Daryl Mathews 2,400 Turf -- --
ML FUji .. Lake Geneva E. Meltzer 2,800 Turf -- --
PaddockField ..................u. Elkhorn Myron E. Paddock 3,200 Turf -- --
PlowsandProps .................. Springfield John Schnaubelt 2,200 Turf -- --
SmilinSam's .............ccoiien Delavan Salvatore Brusa 2,000 Turf -- --
SWan ... Elkhorn Vander Veen Farms 2,200 Turf 2,000 Turf
Wag-Aero .......ccovviirvniiinns Lyons Richard Wagner 3,100 Turf 2,100 Turf
Weedhopper Meadow ............. Elkhorn Larry Steenstry 1,350 Turf .- --
Washington Arrowhead Springs ............... Richfield Elmer W. Mintzlaff 2,100 Turf 1,800 Turf
Hogen .........ccoiiiiienennnnn, Hartford Todd Hogen 1,300 Turf -- --
McGrath ........coiiiiiiine, North Lake William McGrath 2,050 Turf -- --
Monches Micropark ............... North Lake Jerome Golner 1,500 Turf -- --
Toebes ..........c.ciiiiiiinnn Colgate Michae!l Toebes 2,000 Turf -- --
WillowCreek ................o0us Germantown Sheldon Pollow 1,200 Turf -- --
Waukesha BarkRiver ............. i, Dousman Thomas Schober 2,000 Turf -- --
Barteli Strip .................ott Genesee Depot Lawrence Bartell 1,500 Turf -- --
BattieCreek ..............coovunn, Oconomowoc Robert J. Heuser 1,485 Turf -- --
Christenson ................coovves Mukwonago Charles F. Christenson N/A N/A -- --
OCONOMOWOC . ....oovovuevnnnnnns Oconomowoc R. E. Wessel 1,400 Turf .- --
O'LearyField .................uut. Muskego Donald O'Leary 1,300 Turf -- --
O'TOrtoise .........ccoeenunnennnss Genesee Depot Steven J. Webster 1,600 Turf -- --
PabstFarms...................... Oconomowoc David Pabst 1,850 Turf -- --
Szymanski . ... ... . ool New Berlin Ronald Szymanski 1,326 Turf -- --

NOTES: This list does not include helipads or heliports. Also, listed runway lengths may not be usable lengths owing to displaced thresholds, crop rotation, or deferred maintenance.

N/A indicates data not available.

Source: Wisconsin Department of Transportation and SEWRPC.
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Table 8

SELECTED CHARACTERISTICS OF HELIPORTS IN THE SOUTHEASTERN WISCONSIN REGION: 1993

Helipad
Associated Type of Open to Diameter

County Airport Name City Owner Ownership Public {feet) Surface
Kenosha St. Catherine's Hospital ............. Kenosha St. Catherine's Hospital Private No 40 Asphalt

Westosha Emergency Center ........ Silver Lake Kenosha Hospital and Medical Center Private No 100 Turf
Kenosha Hospital/Medical Center .. ... Kenosha Kenosha Hospital and Medical Center Private No 47 Asphalt

LeachFarms .............cc0vuunn. Burlington Aaron L. Leach Private No 60 Turf
Milwaukee [ACityVan ............ccovvvvvnnnn Brown Deer North Star Van and Storage Private No 100 Asphalf
All-State Equipment Company ....... Greenfield Edward Ennis Private No - 50 Asphait
Milwaukee Regional Medical Center... |Wauwatosa Milwaukee County Private No 75 Concrete
St. Joseph's Hospital ............... Milwaukee St. Joseph's Hospital Private No 35 Concrete
St. Luke's Hospital ................. Milwaukee St. Luke's Hospital Private No 45 Concrete
St. Mary's Hospital ................. Milwaukee St. Mary's Hospital Private No 20 Concrete
WISN-TV12Pad ..................0 Milwaukee WISN-TV Private No 50 Asphalt
WITI-TV Studio Building ............. Brown Deer WITI-TV, Inc. Private No 40 Asphait

84thDivision .................cvunn Milwaukee U. S. Department of the Army Public No 100 N/A
Ozaukee Hoffman Properties, Inc. ............ Thiensville Donald J. Zainer Private No 12 Concrete
St. Mary's Hospital ................. Mequon St. Mary's Hospital Private No 40 Concrete
Racine Burlington Memorial Hospital ........ Burlihgton Burlington Memorial Hospital Private No 60 Asphalt
' St. Mary's Medical Center ........... Racine St. Mary's Medical Center Private No 30 Concrete
JohnsonWax ............ e Racine S. C. Johnson & Son, Inc. Private No 70 Asphalt
Walworth, BigFootFarms .................... Walworth Big Foot Farms, inc. Private No 75 Asphalt
Lakeland Hospital .................. Elkhorn Lakeland Hospital Private No 47 Asphalt

LHW e Lake Geneva | L. H. Whitting, Jr. Private No 30 Turf
Washington | St. Joseph's Community Hospital . . . .. West Bend St. Joseph’s Community Hospital Private No 65 Asphalt

Waukesha Koller ..........ciiiainiiuns, Wales Joseph A. Koller Private No 400 Turf
Waukesha Memorial Hospital ........ Waukesha Waukesha Memorial Hospital Private No 65 Asphalt

NOTE: N/A indicates data not available.

Source: Wisconsin Department of Transportation and SEWRPC.

aids, possibly including an instrument landing

system. Terminal improvements at these airports
typically include a variety of hangar facilities
and a terminal building which provides pilot and
passenger lounge facilities as well as the fixed-
base operator facilities, enabling a variety of fuel,
maintenance, and repair, rental and charter, and
instructional serviees to be offered. These airports
generally cater to commercial, business, corporate,
and personal aviation activity in addition to offering
training services, are open all year, and have staff
on duty daily during daylight hours.

The smaller general aviation, public-use airports,
such as Sylvania and Westosha, are privately owned
and frequently offer a more limited range of facili-
ties and services. In many cases, the smaller
airports consist of a single runway with either a
paved or turf surface, with minimal lighting and
navigational aids. Terminal facilities are usually
limited to a single office building, some hangars,

and few services. Some airports of this size, even
though open to the general public, consist solely of
a turf runway and no other facilities or services. The
smallest of these airports are not staffed at all
and are closed during winter. These airports cater
predominantly to training, recreational, and sport
flying activity, as well as some agricultural flying.
Ultralight and glider operations, as well as para-
chuting, are typically more common at these air-
ports than at the larger general aviation airports.

The 56 private-use airports in the Region usually
consist of only a turf runway and possibly a small
hangar for the one or two aircraft typically based
at the facility. Many of these airports serve
agriculture-related uses, with the runway length
and orientation sometimes changing seasonally.
Some of these airports serve flying clubs or groups
of sport flyers and, thus, in a limited number of
cases, may have facilities approaching those of some
of the smaller general aviation, public-use airports.
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GENERAL AVIATION FACILITIES AND SERVICES AT

Table 9

PUBLIC-USE AIRPORTS IN THE SOUTHEASTERN WISCONSIN REGION: 1993

Characteristics
Aircraft Storage
Terminal Facilities Conventional | Individual and
ciltie Hangars® T-Hangars Tie-Downs
Passenger Open Attended, Attended, {number of {number {number

County Airport Name Terminal All Year Daylight Evening buildings) of spaces) of spaces)
Kenosha Camplake.............covvnn -- X X -- -- -- --
Kenosha Regional .............. X X 15 200 80
Vincent .......covviiienininann -- -- -- -- -- -- --
Westosha ........covveiiennann X X X -- -- 28 34
Milwaukee General Mitchell international . . .. X X X X 16 34 103
Rainbow ..............ccvvutns X X X -- 5 -- 50
Lawrence J. Timmerman ........ X X X X 13 105 60
Ozaukee None .......c.cccveiiinnninnn, -- -- -- -- -- -- --
Racine Burlington Municipal ........... X X X X 13 25 28
FoxRiver .........ccovevvnnnn. X X X -- 2 -- 12
Batten...........co0iiivennnnn X X X X 8 32 118
Cindy Guntly Memorial ......... -- X X -- 6 1 36
Sylvania ..........cceoviieninnn X X -- 3 25 30
Valhalla ........... ...t -- X -- -- -- .- --
Walworth Big Foot Airfield ............... -- -- -~ -- -- -- 30
East Troy Municipal ............ X X X -- 25 12 20
Grand Geneva® ................ X X -- -- 1 -- 18
Lakebawn .............c.o0nee X X X X -- -- 30
Washington |Hahn SkyRanch ............... -- X X .- -- .- -
Hartford Municipal ............. X X X -- 30 -- 7
West Bend Municipal ........... X X X -- 9 60 58
Waukesha AeroPark ..........ocivviinnnn X X X .- 2 8 4
Capitol .......cciiiiiininnns X X X -- 10 10 60
Waukesha County-Crites Field ... X X X X 13 90 60

™ Characteristics
Visual Aids

Wind Segmented Runway Approach

County Airport Name Indicator Circle Beacon Lighting REIL VASI Lighting
Kenosha Camplake.........ooovvvvnunnn X X -- -- -- .- --
Kenosha Regional . .............. X X X H X X X
Vincent .......cveviinniininanen X -- -- L -- -- .-
Westosha ........coovvvennnnnen X -- X L -- -- --
Milwaukee General Mitchell International ..... X -- X H X X X
Rainbow ..........ccivvvinnnnn, X -- -- L -- .- .-
Lawrance J. Timmerman ......... X -- X M X -- P
Ozaukee None ..........ccceivivivnnnnn,s -- -- e -- .- .- --
Racine Burlington Municipal ...........: X X X M X X .-
FoxRiver ............c.coovuunt. X -- -- -- .- .- .-

Batten.........ccciviiiiiinnnn. X -- H X X

Cindy Guntly Memorial .......... X -- -- L o - o
Sylvania ...........oiviininann, X -- -- L -- -- --
Valhalla ................00vunen -- -- .e - -- -- --
Walworth Big Foot Airfield ................ X -- -- L .- -- --
East Troy Municipal ............. X X X M -- -- --
Grand Geneva” ................. X X .- M -- - --
Lakelawn .........ccoiivennnen X -- X M -- .-
Washington |HahnSkyRanch ................ -- -- -- -- <. -- .-
Hartford Municipal .............. X X X M X -- --
West Bend Municipal ............ X .- X M X X --
Waukesha AeroPark ............ceiiinann X -- -- -- -- .- -
Capitol ........oveeviieennnan.. X X X L X -- --
Waukesha County-Crites Field .... X X X H X X X
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Table 9 (continued)

Characteristics
Navigational Aids Services
Repairs
Control Power
County Airport Name Tower NDB | VOR ILS Fuel Avionics Airframe Plant
Kenosha Camplake.........ooveienvennn -- -- -- -- -- ‘- B B
KenoshaRegional ............... X X X Category | X A A
Vincent ......oieiviiiiiinninins - -- .- -- .- - .- .-
Westosha ........covvvennnnnnns -- -- X -- X -- A A
Milwaukee General Mitchell International ..... X X -- Category lll X A A
Rainbow..........coovvvinnnnn -- -- -- -- X -- A A
Lawrence J. Timmerman ......... X -- X LOC X X A A
Ozaukee NOME .ttt iiiiiiiiiieeaneen -- -- -- -- . -- -- --
Racine Burlington Municipal ............ -- .- X -- -- g A
FoxRiver .........ccooivvininnnn .- -- - -- -- .- .- ..
Batten...............ciiiiinn. -- X Category | X -- B B
Cindy Guntly Memorial .......... -- -- -- -- X -- A A
Sylvania ..........cooiiiiia -- -- -- -- X -- A A
Vathalla ...........ccoivvevennn -- -- -- -- .- -- -- ..
Walworth Big Foot Airfield . ............... - .- -- -- - .- -- --
East Troy Municipal ............. -- -- X -- X -- A
Grand Geneva® ...........iiunn -- .- -- -- -- -- -- --
LakeLawn ..............contn -- X -- -- -- .- ..
Washington |HahnSkyRanch ................ -- -- -- -- -- .- B B
Hartford Municipal .............. - X X - -- -- A A
West Bend Municipal ............ -- X X LOC -- A A
Waukesha AeroPark .......cooiiiiiiivnnn. -- -- -- -- -- -- -- -
Capitol ... ...t -- .- -- -- X -- A A
Waukesha County-Crites Field .... X X X LOC X X A A
NOTE: --equals no or none; X equals yes; L (low), M (medium), or H {high} intensity; A equals Major, B equals Minor; ILS equals instrument landing system; Category |

equals a precision iLS that consists of a localizer, glide slope, outer and middle markers, and approach lights, and permits instrument operations to a decision
height of not less than 200 feet with a 1,800-foot-long runway visual range. Category lil equals a precision ILS that permits instrument operations with no decision
height and a runway visual range of either 0, 150, or 700 feet. Special air crew and aircraft certification is required. LOC equals a nonprecision ILS that consists
only of a localizer for providing directional guidance; REIL equals runway end identifier lights; VASI equals visual approach slope indicator lights; NDB equals

nondirectional radio beacon; VOR equals very high frequency omnidirectional radio beam.

2includes corporate hangars for private use only.

beiosed from October 1991 to August 1994.

Source: SEWRPC.

Surface Access Facilities to Airports

The surface transportation system is a vital link
to the airports within Southeastern Wisconsin.
Ground access to the public-use airports for pas-
sengers, cargo, staff, and a variety of supplies and
services is provided by the arterial street and high-
way system and, to a much more limited extent, by
public transit.

The arterial street and highway system within
Southeastern Wisconsin provides the principal
means of surface access to the public-use airports
in the Region. General Mitchell International Air-

port is served by a freeway spur, STH 119, which

provides direct motor vehicle access to and from the
airport terminal to and from the regional freeway

system. Most other public-use airports in the Region

are served directly by arterial streets or highways.

Table 10 indicates the type of freeway and arterial

street and highway service provided to each of the

22 public-use airports in the Region.

Mitchell International, the Region’s only scheduled
air carrier airport, is also served by local and inter-
city bus lines. The Milwaukee County Transit
System Route 80 provides direct local bus service
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Figure 1

ONSITE LAND USE AT MILWAUKEE'S GENERAL MITCHELL INTERNATIONAL AIRPORT: 1993
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Table 10

TYPE OF FREEWAY AND ARTERIAL STREET ACCESS TO

PUBLIC-USE AIRPORTS IN THE SOUTHEASTERN WISCONSIN REGION: 1993

County

Freeways

Arterial Streets
and Highways

Direct or

Airport Adjacent Direct

Within
One Mile

Within
Two Miles

Kenosha Camplake ......cocviiiiiiiiirinnnnen
KenoshaRegional ......................

RY 2T T |

Milwaukee

XX X[X XXX

Ozaukee None ......ciiiiiiiiiiiiiiiii i,

Racine Burlington Municipal ....................
FoxRiver .......ccoeiiiiiiiiiiiiinnnnn.
Batten .......c..iiiiiiiiiiiiiiiiiaa
Cindy Guntly Memorial ..................
Sylvania.....coiviiiiiiiiiiinninnnann,

Valhalla ......ccoiviiiii i,

Walworth Big Foot Airfield ........................
East Troy Municipal .....................
Grand Geneva ........ccivivirininnrans

Lake Lawn .....c.cviiiniiiiiiiiniinnns

x
x

HahnSkyRanch ........................
Hartford Municipal ......................
West Bend Municipal ....................

Washington

Waukesha AeroPark........ciiiiiiiininiiininnnn.

LT o] (o

X | XX X|X

x
x

Source: SEWRPC.

from the airport terminal to the central business
district and the south and north sides of the
Milwaukee area. Three intercity bus operators
serve the Mitchell International passenger termi-
nal with regularly scheduled direct service. United
Limo, Inc., operates daily motor-coach service
between downtown Milwaukee, Mitchell Inter-
national, and Chicago O’Hare International, with
stops near Racine and Kenosha. Badger Coaches,
Inc., operates daily motor-coach service between
Madison, Milwaukee, and Mitchell International.
Wisconsin Coach Lines, Inc., operates daily motor-
coach service between Kenosha, Racine, Mitchell
International, and the Milwaukee central busi-
ness district.

In addition, the ground transportation services at
Mitchell International include taxis; courtesy cars
operated by hotels, motels, and the fixed-base

operators; rental cars; special handicapped trans-
portation; and limousines. The limousines operate
to a variety of destinations, including the Milwau-
kee central business district and selected metro and
suburban areas, as well as Fond du Lac, Lake
Geneva, Manitowoc, Oshkosh, and Waukesha.

Classification of Airports

The Federal Aviation Administration uses differing
airport classification terminology for specifying the
appropriate role, the appropriate service level, and
the design standards applicable to specific airports.
When both the currently adopted regional State air-
port system plans were being prepared, the airport
classification scheme used the BU-I, BU-II, GU-I,
GU-II, and T designations developed by the FAA,
as described in Chapter II of this report, to signify
the appropriate role and the appropriate design
standards for each airport in these two plans. Since

35



Table 11

AIRPORT ROLE CLASSIFICATIONS

Role Name
BU Basic Utility
GU General Utility
TR Transport
L Long Haul Air Carrier
M Medium Haul Air Carrier
S Short Haul Air Carrier
HE Heliport
SP Seaplane Base
ST STOLport (short-takeoff-and-landing airport)

Source: Federal Aviation Administration.

the adoption of these plans, the FAA has decided to
use a more detailed classification scheme comprised
of reference codes for airport design standards.
However, the FAA also uses a new general classi-
fication scheme to define the role and service level
of each airport included in the National Plan of
Integrated Airport Systems (NPIAS). Thus, the FAA
now uses three distinct types of airport classifica-
tions for airport planning purposes. All three will be
used in this regional airport system plan update as
necessary to ensure compatibility.

For purposes of defining the role and service level of
individual airports within the national plan, the
FAA groups airports using narrative terminology.
The airport role reflects the airport design which, in
turn, influences the specific aircraft the airport can
accommodate or, in the case of air carrier airports,
the routes and markets that can be served on a
nonstop basis. The various airport role classifica-
tions, as defined by the FAA, are listed in Table 11.

Under the FAA airport role classification, a Basic
Utility airport is intended to serve all small single-
engine piston aircraft and many of the smaller twin-
engine piston aircraft with a maximum gross takeoff
weight of 12,500 pounds or less. These aircraft
typically seat from two to six people and are used
for a wide variety of activities, including recrea-
tional and sport flying, training, agricultural pur-
poses, and some business and charter flying. Within
Southeastern Wisconsin, such an airport would
normally have a primary runway length of 2,800 to
3,900 feet.

A General Utility airport is intended to serve
virtually all small general aviation single- and twin-
engine aircraft, both piston and turboprop, with a
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maximum takeoff weight of 12,500 pounds or less.
The larger aircraft that this type of airport is
intended to serve typically seat from six to 14 people
and are widely used for business, corporate, and
commercial flying. Within Southeastern Wisconsin,
such an airport would normally have a primary
runway length of 3,900 to 4,800 feet.

A Transport airport, referred to as a Transport-
Corporate airport in the context of this regional
airport system plan reevaluation, is intended to
serve business jets and transport-type aircraft as
well as virtually all small general aviation aircraft.
An airport of this type is not intended to serve
scheduled air carriers, yet its facilities may be
designed to accommodate aircraft of a size similar
to that of aircraft typically used by commuter and
regional airlines and by many air cargo operators.
Within Southeastern Wisconsin, such an airport
would normally have a primary runway length of
4,800 to 6,800 feet.

An Air Carrier airport is intended to serve all air-
craft up to, and including, large jet airliners and
military transports. Long-haul Air Carrier airports
are intended to serve scheduled nonstop airline
markets and routes of over 1,500 miles. Milwaukee
County’s General Mitchell International Airport
is classified as a long-haul Air Carrier airport.
Medium-haul Air Carrier airports are intended to
serve scheduled nonstop airline markets and routes
of between 500 and 1,500 miles. Short-haul Air
Carrier airports are intended to serve scheduled
nonstop airline markets and routes of less than 500
miles. Within Southeastern Wisconsin, long-haul
Air Carrier airports would normally have a primary
runway length of 8,800 to 9,800 feet, medium-haul
Air Carrier airports would normally have a primary
runway length of 7,800 to 8,800 feet, and short-haul
Air Carrier airports would normally have a primary
runway length of 6,800 to 7,800 feet. Throughout
the entire State of Wisconsin, Air Carrier airports
typically have primary runways that vary in length
from 6,500 feet to 9,700 feet. ‘

The three remaining airport role classifications
are self-explanatory. Heliports are designated areas
of land or of water or structures to be used for the
landing and takeoff of helicopters. Seaplane bases
are designated areas of water to be used for the
landing and takeoff of appropriately equipped air-
craft. STOLports are airports specifically designed
for short-takeoff-and-landing aircraft and separate
from conventional airport facilities.



There are some important differences between the
former FAA classification system, with its BU-I,
BU-II, GU-I, GU-II, and T designations, and the
current FAA airport role classification system,
which will be used in this regional airport system
plan reevaluation even though some of the classi-
fication terminology may appear alike in the two
systems. In general, the current Basic Utility role
includes the airports formerly classified as either
BU-I or BU-II. The current General Utility role
includes the airports formerly classified as GU-I.
The current Transport-Corporate role includes the
airports formerly classified as GU-II. Finally, the
current Air Carrier role includes the airports for-
merly classified as T. A summary of these classifi-
cations is presented in Table A-2 in Appendix A of
this report.

The airport service level reflects the type of public
service provided to the community by the airport.
The five basic airport service levels also represent
funding categories established by the United States
Congress to assist in airport development. The
airport service levels are listed in Table 12. These
service level designations are used primarily for
fiscal purposes.

For purposes of defining the airport design stand-
ards appropriate to a specific airport, the FAA has
developed a system of airport reference codes. This
system is used to relate airport design criteria to
the operational and physical characteristics of the
aircraft intended to operate at the airport. The
airport reference code has two components relating
to the airport design aircraft. The first component,
indicated by a letter, is the aircraft approach cate-
gory and relates to the aircraft approach speed, an
operational characteristic. The aircraft approach
speed is defined as 1.3 times the aircraft stall speed
when the aircraft is in its landing configuration
at its maximum certificated landing weight. The
various aircraft approach categories are shown in
Table 13. The second component, depicted by a
Roman numeral, is the airplane design group and
relates to aircraft wingspan, a physical charac-
teristic. The various airplane design groups are
shown in Table 14. The combination of these two
characteristics determines the overall minimum
areal needs for a particular airfield.

These two important aircraft characteristics plus
the aircraft weight display a high degree of correla-
tion. In general, as the weight of various aircraft
increases, the approach speed becomes higher and
the wingspan becomes larger. However, there are

Table 12

AIRPORT SERVICE LEVEL CATEGORIES

Service Level Name
PR Commercial Service-Primary
CcM Commercial Service-Other
CR Reliever Airport with Commercial Service
RL Reliever Airport
GA General Aviation Airport

Source: Federal Aviation Administration.

Table 13

AIRCRAFT APPROACH CATEGORY CLASSIFICATIONS

Category Approach Speed (knots?)
A Less than 91
B 91 or more, but less than 121
Cc 121 or more, but less than 141
D 141 or more, but less than 166
E 166 or more

3A knot is defined as a unit of speed equal to 1.14 statute miles
per hour.

Source: Federal Aviation Administration.

Table 14

AIRPLANE DESIGN GROUP CLASSIFICATIONS

Airplane Wingspan

Design Group (feet)
| Less than 49
1l 49 or more, but less than 79
1] 79 or more, but less than 118
\ 118 or more, but less than 171
Vv 171 or more, but less than 197
\! 197 or more, but less than 262

Source: Federal Aviation Administration.

“exceptions to this direct relationship that may
affect the design of airport facilities, especially
among specialized and high-performance aircraft.
For example, some military jet fighters and some
corporate jets weigh less and have a smaller wing-
span than typical aircraft used by regional and
commuter air carriers. The approach speed of the
military and corporate jets may be significantly
higher, however, necessitating a longer runway.
Thus, it is important that airport improvements
be planned to accommodate the most demanding
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Figure 2

AIRPORT CLASSIFICATIONS INTENDED TO ACCOMMODATE
VARIOUS AIRCRAFT TYPES BY AIRPORT REFERENCE CODE CLASSIFICATION

Aircraft Approach Airplane Design Group?
Category | li i v Vv vi
A BU GU° T -- -- --
Td
B BUC GU° T -- - i
+d 10
C T GUC AC AC -- --
Td
D T T -- AC AC --
E -- -- .- -- -- .-

NOTE: Airport classifications within each cell are described in the text and are summarized in Table A-2 in Appendix A.
Cells in which no airport classification is shown reflect airport reference code combinations for which aircraft do
not exist, are very rare, or are extremely specialized and require special airport planning consideration.

4pescribed in Table 14.

bDescribed in Table 13.

CFor aircraft under a maximum certified takeoff weight of 12,500 pounds.

dEor aircraft with a maximum certified takeoff weight of 12,500 pounds or more.

Source: SEWRPC.

aircraft, termed the “critical” aircraft, that are
anticipated to use the airport within the planning
design period. The critical aircraft may be based at
the airport or may be itinerant aircraft that use
the airport although based elsewhere. Accordingly,
the airport reference code, which consists of the
aircraft approach category designation and the air-
plane design group designation, defines the criti-
cal aircraft and, therefore, the appropriate design
standards for a specific airport.

Typically, the process of airport design first requires
selecting the appropriate airport reference code
and then applying the airport design criteria asso-
ciated with that airport reference code. Basic Utility
airports are intended to accommodate small single-
engine and twin-engine piston aircraft of under
12,500 pounds and have an airport reference code of
A-I or B-I. General Utility airports are intended to
accommodate small aircraft of under 12,500 pounds
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up to, and including, twin-engine piston and turbo-
prop aircraft and have an airport reference code of
A-T1, B-II, or C-II. Transport-Corporate airports are
intended to accommodate small and large aircraft
up to, and including, many corporate and business
jets and regional/commuter turboprop and jet air-
craft and have an airport reference code of A-III, B-
I11, C-1, D-1, or D-II. Transport-Corporate airports
are also intended to accommodate aircraft of 12,500
pounds or more and have an aircraft reference code
of A-II, B-I, B-II, or C-II. Air carrier airports are
intended to accommodate small and large aircraft
up to and including the large jet aircraft used by
scheduled airlines and have an airport reference
code of C-III, C-IV, D-IV, or D-V. Transport-Corpo-
rate and Air Carrier airports are also intended to be
equipped with full instrument landing systems. A
summary of the relationship between each airport
classification and each airport reference code is
illustrated in Figure 2.



Table 15

SUMMARY OF CURRENT AIRPORT CLASSIFICATIONS OF
PUBLIC-USE AIRPORTS IN THE SOUTHEASTERN WISCONSIN REGION: 1993

Airport Service Airport Former Airport
County Airport Name City Role Leve! Reference Code Classification®
Kenosha Camplake..................... Camp Lake [:10) GA A-l ' Below BU-I
Kenosha Regional ............... Kenosha TR RL [o1}] GU-II
Vincent ......ovvviiniiin s Genoa City BU GA A-l Below BU-I
Westosha........coooiienivnnns Wiimot BU GA A-l Below BU-I
Milwaukee General Mitchell International .. ... Milwaukee L PR D-VI T
Rainbow ...........covveniennn, Milwaukee BU GA A-l Below BU-I
Lawrence J. Timmerman ......... Milwaukee GU RL B-1l GU-I
QOzaukee None -- - - -
Racine Batten...........coviiiiiiina, Racine TR RL C-il GU-I
Burlington Municipal ............ Burlington BU GA B-ll BU-II
FoxRiver .............ccovvuntn Rochester BU GA A-l- Below BU-|
Cindy Guntly Memorial .......... Franksville BU GA A-l Below BU-I
Sylvania .................ooll Sturtevant BU GA Al Below BU-I
Valhalla .........ccviiiivan, North Cape BU GA A-l Below BU-I
Walworth Big Foot Airfield ................ Walworth BU GA B- BU-I
East Troy Municipal .... . | East Troy BU GA B-ll - GU-
Grand Geneva ....... . | Lake Geneva BU GA A-l GU-l
Lakelawn ...............oint. Delavan GU GA B-1l GU-I
Washington HahnSkyRanch ................ West Bend BU GA A-l Below BU-I
Hartford Municipal .............. Hartford BU GA B-ll BU-I
West Bend Municipal ............ West Bend TR RL B-1l GU-I
Waukesha AeroPark ...........c.oiinl Menomonee Falls BU GA A-l Below BU-I
Capitol ...oovvvinvnannneennnn, Brookfield BU RL B-l BU-It
Waukesha County-Crites Field . . . .. Waukesha GU RL [oZ]]] GU-HI

8Used in second-generation regional and State airport system plans.

Source: Federal Aviation Administration and SEWRPC.

The airport reference codes, airport role classifica-
tions, and airport service levels associated with the
current design of the 22 public-use airports in
Southeastern Wisconsin are shown in Table 15.
Although all 22 public-use airports are shown in
this table, the FAA provides classifications only
for those airports included in the National Plan of
Integrated Airport Systems. Classifications for the
remaining airports were assigned as part of the
regional airport system planning effort.

Airport Employment
The public-use airports within Southeastern Wis-

consin together represent a significant source of
employment. Such employment consists not only
of airport administrative and maintenance person-
nel, but also of employees of the fixed- base opera-
tors and other service providers located on airport
grounds. Estimated employment at each of the 23
public-use airports is listed in Table 16.

- AIRCRAFT

A wide variety of aircraft use the airport facilities
in Southeastern Wisconsin. The various aircraft

types are described in this section in terms of the
categories appropriate for long-range airport system
planning. Trends in aircraft types and technology
which may affect the various aircraft types, and
thus may have implications for the aviation activity
forecasts to be prepared under this system planning
effort, are also discussed. ‘

Aircraft Tvpes

For purposes of airport system planning and fore-
casting, the FAA classifies civil aircraft, defined as
all aircraft other than military, into either general
aviation aircraft or air carrier aircraft. These classi-
fications are widely used for collecting and main-
taining data on the registered fleet of civil aircraft
in the United States and for forecasting aircraft
activity at the national, State, and regional levels.
General aviation aircraft are further separated into
six categories: 1) single-engine piston, 2) multi-
engine piston, 3) turboprop, 4) turbojet, 5) rotor-
craft, or helicopters, and 6) miscellaneous types. The
first four of these categories are considered to be
fixed-wing aircraft. In a more general sense, the
FAA also defines aircraft as either small or large.
Small aircraft are defined as those with a maximum
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Table 16

EMPLOYMENT AT PUBLIC-USE AIRPORTS IN THE SOUTHEASTERN WISCONSIN REGION: 1993

Civilian Military?
County Airport Name Full Time Part Time Subtotal Full Time Part Time Subtotal Total

Kenosha Camplake.............covvvnnn -- -- -- -- -- - -
Kenosha Regional N 39 18 57 -- -- -- 57
Vincent ............ ... el -- -- -- -- -~ .- --
Westosha...................... 1 -- 1 .- -- -- 1
Milwaukee | General Mitchell International . . . . . 2,180b: ¢ 9a0b ¢ 3,1200: ¢ 685 2,255 2,940 6,060
Rainbow ....................... 1 5 6 -- -- -- 6
Lawrence J. Timmerman ......... 100 10 110 -- -- .- 110
Racine Cindy Guntly Memorial .......... 1 1 2 -- -- - 2
Batten................ .. cinen 6 12 18 -- - 18
Burlington Municipat ............ 14 1 15 -- - 15
FoxRiver ...............oovunn 1 -- 1 -- - 1
Sylvania .............. ..ot 2 5 7 -- - 7
Valhalla ....................... -- -- - --

Walworth BigFoot .................. ..., -- .- -- - -
East Troy Municipal ............. 4 4 - - 4
Grand Geneva .- -- - --
LakeLawn ..................... 2 3 5 5
Washington [Hahn SkyRanch ................ -- -- --
Hartford Municipal .............. 3 6 9 -- -- -- 9
West Bend Municipal ............ 21 -- 21 2 141 143 164
Waukesha AeroPark ...................... 1 -- 1 -- - 1
Capitol ......... i, 1 12 13 -- -- -- 13
Waukesha County-Crites Field . . . .. 30 18 48 15 65 80 128
Total 2,403 1,035 3,438 702 2,461 3,163 6,601

8Includes civilian employees employed in military operations and reservists.

brhese employment figures exclude employess of airport-reiated services not located on airport property.

CEstimated.

Source: Airports and SEWRPC.

certified takeoff weight of 12,500 pounds or less.
Large aircraft are defined as those with a maxi-
mum certified takeoff weight of more than 12,500
pounds. The four categories of general aviation
fixed-wing aircraft are described below. Charac-
teristics of representative aircraft from these four
general aviation categories are shown in Table 17.
The category of rotorcraft, or helicopters, is self-
explanatory. The category of other aircraft includes
miscellaneous types such as gliders, balloons,
and dirigibles.

With respect to fixed-wing aircraft, the majority of
the aircraft in the United States civil fleet are small
single-engine, piston-type aircraft. This category
includes virtually all agricultural aircraft and a
large variety of low-wing, high-wing, and biplane
aircraft. Most aircraft in this category are in the
3,000- to 6,000-pound range, seat from one to four
people, including the pilot, and are typically used
for personal and sport flying and for instructional
and agricultural purposes. Examples of this type of
aircraft include the Beechcraft Bonanza, the Cessna
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170 series, the Mooney M20, and the Piper Chero-
kee. This category also includes most experimental
and antique aircraft.

Many of the piston aircraft are small two-engine
aircraft. This category of multi-engine piston air-
craft includes aircraft used for personal and sport
flying and for some business purposes. Aircraft in
this class typically range in weight from 3,000 to
7,500 pounds and can seat from two to eight people.
Examples of this type of aircraft include the Beech
Baron series, the Cessna 310 and 402, and the Piper
Seneca. Some of the aircraft in this category are
available with optional turbocharged engines.

The next category of general aviation aircraft
includes turboprop airplanes. These consist pri-
marily of twin-engine airplanes that are somewhat
larger and faster than the twin-engine piston
aircraft. This category also includes the largest
general aviation aircraft. These higher-performance
aircraft tend to be used for business, corporate,
charter, commercial, and air taxi purposes. Many



Table 17

SELECTED GENERAL AVIATION AIRCRAFT CHARACTERISTICS

Approach Cruising " Enginels) Typical Airport
Weight Length Wingspan Speed Speed Seating Reference
Manufacturer and Model {pounds) (feet) (feet) {knots®) {mph) Type Number Capacity Code
Single-Engine Aircraft
Beechcraft Bonanza 35 ....... 3,400 26'5° 33'6" 70 180 Piston 1 4 Al
Beechcraft Bonanza 36 ....... 3,600 27'6" 33'6" 72 188 Piston 1 6 A-l
Cessna 170 Skyhawk ......... 2,200 25' 36 N/A 110 Piston 1 4 Al
Cessna 185 Skywagon ....... 2,800 25'9" 36'2" 65 129 Piston 1 6 A
Cessna 210 Centurion ........ N/A 28'2" 36'0" N/A 193 Piston 1 N/A Al
Mooney M20 Chapparal ...... N/A 23'2° 35 N/A 172 Piston 1 4 A-l
Piper PA28 Cherokee 150 ..... 2,400 23'3" 30 N/A 130 Piston 1 4 Al
Piper PA32R-300 Lance ....... N/A 279" 32'9* N/A 158 Piston 1 6 A-l
Multi-Engine Piston Aircraft
Beech Baron 55 ............. 5,100 28'0" 37'0" 90 216 Piston 2 4 Al
Beech 95 Travel Air .......... N/A 25'11" 37'10" N/A 195 Piston 2 4 Al
Cessna 310 Skynight ......... 5,100 29'7° 376" N/A 177 Piston 2 6 Al
PiperApache ............... 3,800 273" 37'0" N/A 150 Piston 2 5 Al
Beech King AirESO .......... 9,650 35'6° 45'10° 100 260 Turboprop 2 8 8-
Beech Queen Air65.......... 7,700 35'6" 45'11° N/A 230 Piston 2 6 B4
Cessna 414 Chancellor ....... 6,785 36'4" 441" 94 226 Piston 2 N/A 8-
Cessna 402 Businessliner ..... 6,850 36'3° 441" 95 174 Piston 2 8 B-1
Piper PA34 Seneca .......... N/A 28'6" 38'11" N/A 187 Piston 2 5 B~
PiperNavajo................ 6,200 32'8" 40'8" 100 244 Piston 2 7 B-l
Turboprop Aircraft
Mitsubishi Solitaire .......... 10,740 332" 39'1* 87 370 Turboprop 2 6 Al
Piper Twin Comanche ........ 3,600 25'2° 36'9" N/A 186 Turboprop 2 4 Al
Aero Commander ........... 10,300 42'4" 46'6° 97 288 Turboprop 2 8 Bl
Beech King AirB100 ......... 10,750 39'11° 45'10° m 260 Turboprop 2 8 B-l
Cessna 421 Golden Eagle ..... 7,450 361 41'g" 96 211 Piston 2 N/A B-
Piper PA31T Cheyenne ....... 10,500 36'8" 42'g* 110 244 Turboprop 2 6 8-
Swearingen Mertinll ......... 12,500 40'1° 45'11" 105 295 Turboprop ‘2 6 B-l
Beech Super King Air B200 .. .. 12,500 43'9° 54'6" 103 320 Turboprop 2 10 B-i
Cessna 441 Conquest ........ 9,925 39'0° 49'4" 100 290 Turboprop 2 N/A B-it
Gruman G159 Gulfstream . . ... N/A 64'8" 78'4" 113 288 Turboprop 2 24 [: 3]
Jet Aircraft
Cessna Citation! ............ 11,850 43'6" 471" 108 420 Jet 2 6 B-i
Mitsubishi Diamond ......... 13,890 48'a" 43'6" 100 343 Jet 2 7 B-1
Rockwell Sabreliner60 ....... 20,000 48'4° 44'6" 120 600 Jat 2 10 B4
Cessna Citation !l ............ 13,300 47'2" 51'8" 108 420 Jet 2 N/A B-lt
DassaultFalcon80........... 37,480 60'10" 61'11" 113 520 Jet 3 8 B-li
Dassault Falcon 800 .......... 45,500 66'4" 63'6" 100 520 Jet 3 12 B-Il
Gates Learjet256 ............. 15,000 a7'7" 357" 137 528 Jet 2 8 C-
Gates Learjet556 ............. 21,500 55'1° 32'g* 128 523 Jet 2 8 C41
1Al Westwind ............... 23,500 62'3" 44'9° 129 420 Jet 2 10 C1
Canadian 600 Challenger ..... 41,250 68'5" 61'10° 125 509 Jet 2 10 c-n
Gates Learjet35 ............. 18,300 48'8" 39'6" 143 529 Jet 2 8 D-f
Grumman Guifstream IV ... ... 71,780 87'10" 77'10° 145 512 Jet 2 " D-l

3A knot is defined as a unit of speed equal to 1.14 statute miles per hour.

Source: SEWRPC.

of the aircraft in this category typically range in
weight from 6,000 to 10,000 pounds and can seat
from four to six people. Examples of this type of
aircraft include the Mitsubishi Solitaire and the
Piper Cheyenne. A significant portion of this cate-
gory are larger aircraft that typically range in
weight from 12,500 to 15,000 pounds and can
usually seat 10 to 16 passengers. Examples of these
aircraft are the Beech Super King Air and the
Fairchild Merlin series.

The fourth category of general aviation fixed-wing
aircraft is the turbojet category. Business and corpo-

rate jet aircraft in this category range in weight
from 12,500 to 35,000 pounds and typically accom-
modate from eight to 12 passengers. Examples
of this type of aircraft include the Cessna Cita-
tion series, the family of Learjets, and the Mitsu-
bishi Diamond.

Air carrier aircraft are separated into two general
categories for purposes of airport system planning
and forecasting. The categories are regional/
commuter aircraft and commercial airliners. Char-
acteristics of representative aircraft from these two
air carrier categories are shown in Table 18. The
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Table 18

SELECTED COMMERCIAL AIRCRAFT CHARACTERISTICS

Engine(s)
Approach Cruising Typical Airport
Weight Speed Speed Seating Reference
Manufacturer and Model {pounds) Length Wingspan {knots?) {mph) Type Number Capacity Code
Commuter and Regional Aircraft
De Havilland DHC6 Twin Otter . ... 12,500 51'9" 65" 75 200 Turboprop 2 18 Al
Fairchild Metro lll .............. 12,500 59'4" 46'3" 112 279 Turboprop 2 20 8-l
Beechcraft 1900 ................ 16,600 57'9" 54'6" 120 280 Turboprop 2 19 B-lIl
Shorts 330 ...............uue 22,900 58' 74'8" 96 173 Turboprop 2 30 B-li
Shorts 360 ..............ccc... 25,700 70'6" 74'8" 104 217 Turboprop 2 36 B-i
Convair580 ................... 54,600 81'6" 105'4" 107 300 Turboprop 2 44 B-Il
FokkerF27 .................... 45,000 82'2" 95'2" 102 298 Turboprop 2 50 B-lit
Nihon YS-11................... 54,010 86'3" 105* 98 250 Turboprop 2 58 B-it
Airliners

British Aerospace 146-200 ....... 88,250 93'8" 86'5" 117 440 Jet 4 96 B-W
Airbus A320-100 ............... 145,505 123'4" 111'4* 138 517 Jet 2 130 C-n
Boeing727-200 ................ 210,000 153'2" 108’ 138 570 Jet 3 189 C-il
Boeing737-200 ................ 119,500 100 93 137 564 Jet 2 130 C-il
McDonnell Douglas DC-9-30 ..... 121,000 119'4" 93'5” 127 565 Jet 2 119 c-i
McDonnell Douglas MD-88 .. ... .. .. 149,500 147'10" 107'10" 135 565 Jet 2 130 [o2]]]
Boeing707-B208B ............... 316,000 152'11" 145'9"° 136 560 Jet 4 189 C-lv
Boeing 757-200 ................ 255,000 155'4" 124'10" 135 494 Jet 2 N/A Cv
Lockheed L-1011 TriStar ......... 466,000 177'8" 155'4"* 140 558 Jet 3 345 C-lv
McDonnell Douglas DC-10 ....... 580,000 181'7" 165'4" 151 540 Jet 3 250 D-Iv
Boeing 747-200 ................ 830,000 231'4" 195'8" 152 550 Jet 4 350 D-v

@A knot is defined as a unit of speed equal to 1.14 statute miles per hour.

Source: SEWRPC.

regional/commuter aircraft category includes a wide
variety of airplanes, ranging in weight from 12,500
pounds to almost 60,000 pounds and seating any-
where from 18 to 60 passengers. Examples of this
type of aircraft include the de Havilland Twin Otter,
the Shorts 330 and 360, the Fairchild Metro, the
Fokker F27, and the Nihon YS-11. This category
also includes the venerable Douglas DC-3 and the
Convair 580, both of which were once mainstays of
important airline companies.

Commercial airliners are the large aircraft with
two, three, or four engines and a maximum certified
takeoff weight of 60,000 pounds or more. This
category includes the jet aircraft flown by certi-
ficated air carriers in regularly scheduled and char-
ter service. With respect to the commercial airliners
used to serve Southeastern Wisconsin, these air-
craft typically range in weight from 120,000 to
220,000 pounds. Seating capacities of such aircraft
vary greatly, but range from 80 to 160 passengers.
Examples of this type include the McDonnell Doug-
las DC-9, the Boeing 727 and 737, and the British
Aerospace 146-200. The heaviest of these commer-
cial aircraft include the wide-bodied jets used by
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major domestic and international air carriers. These
aircraft range in weight from 300,000 to 775,000
pounds and carry from 250 to 400 passengers.
Examples of this type of aircraft include the Boeing
707 and 747, the Lockheed L-1011, and the McDon-
nell Douglas DC-8 and DC-10.

Military aircraft are considered separately from civil
aircraft since the FAA does not report registration
or activity data for military aviation. Like civil avia-
tion aircraft, the different types of military aircraft
encompass a wide range of sizes. Military aircraft
range from the single-engine Beech T-34C and
Cessna 172 used for training through a variety of
twin-engine aircraft used for weather observation,
surveillance, supply, search and rescue, and tacti-
cal missions to jet fighters, large transports, and
bombers. Examples of the largest military aircraft
include the Boeing B-52 and the Lockheed C-5A.
Characteristics of representative fixed-wing military
aircraft are shown in Table 19,

Helicopters, which are categorized as rotorcraft
by the FAA, are considered separately from fixed-
wing aircraft airport planning and forecasting, since




Table 19

SELECTED MILITARY AIRCRAFT CHARACTERISTICS

Approach | Cruising Engine Typical Airport
Weight Speed Speed - Seating Reference
Manufacturer and Model {pounds) Length Wingspan {knots?) (mph) Type Number Capacity Code
Lockheed C-130 Hercules . ... . 155,000 97'10" 132'7* 141 340 Turboprop 4 N/A D-Iv
Boeing B-52 Stratofortress ... 488,000 157'7" 185" 141, 650 Jot 8 N/A D-v
Lockheed C-5A Galaxy ....... 769,000 24710" 222'8" 135 518 Jet 4 N/A c-vi
Lockheed C141A Starlifter .. .. 325,000 145' 159'10" 129 495 Jet 4 N/A C-lv
BeechT-34A ............... N/A 25'10" 32'10* N/A 160 Piston 1 1 Al
BeechT-34C ............... N/A 28'8" 33'4" N/A 241 Turboprop 1 1 A-l
Boeing KC-135A ............ 301,600 136'3" 130'10" 135 550 Jot [ 4 N/A c-v
8A knot is defined as a unit of speed equal to 1.14 statute miles per hour.
Source: SEWRPC.
Table 20
SELECTED HELICOPTER CHARACTERISTICS
) Cruising Engine(s) Typical
Weight Rotor Speed Seating
Manufacturer and Model {pounds) Length Diameter {mph) Type Number Capacity
Commercial Use
MBB/Kawasaki BK-117 .................. 7,056 42'g" 36"1" 158 Turbine 2 10
Bell 206 LongRanger ............covun.. 4,150 42'¢6" 37 133 Turbine 1 6
Bell222 ... ... i 7,850 47'5" 39'9" 161 Turbine 2 10
McDonnell DouglasMD 500 ............. N/A 30*10" 26'4" 137 Turbine 1 4
Sikorsky S-76 Spirit ........ ..o 10,500 52'6" 44" 144 Turbine 2 12
Military Use
Bell UH-11lroquois ............c... ... 9,600 57'1" 48' 127 Turbine 1 14
Bell OH-58D SeaRanger ................ N/A 40'6" 35'4" 117 Turbine 1 2
McDonnell Douglas AH-64 Apache . ....... N/A 58'3" 48' 184 Turbine 2 2
Kaman H-2 Seasprite ..........ccvevnenn N/A 52'7" 44 150 Turbine 2 3
Sikorsky UH-60 Blackhawk .............. N/A 64'10" 53'8" 167 turbine 2 17

Source: SEWRPC,

these aircraft require a very small area to take off
and land and therefore do not require much land for
an airfield. Characteristics of representative civil
and military helicopters are shown in Table 20. The
use of helicopters within Southeastern Wisconsin
continues to be relatively low and is concentrated in
the military, emergency medical, and commercial
charter uses. :

Aircraft Technology

The state of the art of aircraft technology is an
important consideration in any airport planning
effort. Major advances or changes in the size, con-
figuration, design, or performance of the different
fixed-wing, general aviation, large air carrier, and

commuter/regional aircraft types may affect the
airport design parameters of the critical aircraft and
therefore the size and scope of necessary airport
facilities. For this reason, a review of the current
‘status of aircraft technology as it applies to airport
planning for Southeastern Wisconsin was under-
taken in order to identify any technology-related
considerations that might be pertinent to the fore-
casting efforts.

General Aviation Aircraft: There is a wide variety
of general aviation aircraft in service. These include
the many single-engine, multi-engine, piston, turbo-
prop, and jet aircraft typically used for recreational
and sport flying, training, personal use, air taxi,
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Table 21

AVERAGE AGE OF ACTIVE
GENERAL AVIATION AIRCRAFT IN THE
SOUTHEASTERN WISCONSIN REGION: 1992

Average Age
Aircraft Type {years)
Single-Engine Piston ..... : 27
Multi-Engine Piston ...... 21
Turboprop .............. 15
Jet ... i, 14
Helicopter .............. 25
Other .................. 17
All Aircraft 25

Source: Wisconsin Department of Transportation and
SEWRPC.

business, and corporate purposes. In general, such
aircraft are designed to maximize in-flight perfor-
mance and efficiency, not to fit within any specific
set of existing airport design constraints.

In airport planning, any radical changes in the size
and configuration of the different kinds of fixed-
wing general aviation aircraft could have a profound
effect on the design, layout, and capacity of, and
the necessary improvements required at, specific
airport sites. The size and performance of general
aviation aircraft, however, are not expected to
change enough in the foreseeable future to affect
the design and operation of most airport facilities.
Periodic advances in the state of the art of aircraft
technology may be expected to remain evolutionary,
not revolutionary. Furthermore, the smaller gen-
eral aviation aircraft do not generally require large-
scale physical improvements at airports since such
facilities as runways and taxiways are already of
sufficient size. Accordingly, the most important
aircraft-related issue with respect to airport system
planning is likely to remain the composition of the
general aviation fleet in terms of the different types
of aircraft and how common each type may be.

In this regard, some measures of the overall health
of the general aviation industry are related to fleet
composition, such as the average age of the civil
aviation fleet. While the FAA does not normally
distribute data concerning the average age of gen-
eral aviation aircraft, it has noted that in the
United States in 1992, the average age of all active
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single-engine piston aircraft was 27 years. This
is considered to be relatively old for small aircraft.
Furthermore, 24 percent of the active national
single-engine piston fleet was over 32 years old.
Single-engine piston aircraft have always made up
the largest portion of the national general avia-
tion fleet, comprising from 75 to 80 percent of all
registered fixed-wing aircraft.

There is no strict definition available for the antici-
pated useful life of small general aviation aircraft.
The actual useful life is dependent upon a wide
range of variables, including original design, quality
of maintenance, damage, and annual use. Generally,
the industry once considered aircraft to be old after
about 15 years, except for museum and antique air-
planes, but this no longer appears to be the per-
ception. In recent years, the increased cost of
purchasing and operating small aircraft has con-
tributed to owners operating aircraft less on an
annual basis and keeping aircraft longer. In prac-
tice, most airplane systems and components should
be replaced or overhauled on the basis of speci-
fied number of flight hours, which varies with the
system or component. When this work is due and
the cost of this work far exceeds the value of the
airplane, the owner may decide not to keep the
airplane in operation any longer. Given the present
overall age of the single-engine piston aircraft fleet
in the United States, both the FAA and small air-
craft manufacturers apparently consider it likely
that over the next five years many owners will
indeed decide to cease maintaining and operating
many of the oldest aircraft. This may be expected to
cause the national small airplane fleet to contract,
at least in the near future.

Analysis of the active general aviation aircraft fleet
based within Southeastern Wisconsin reveals simi-
lar results, as shown in Table 21. Within South-
eastern Wisconsin, the average age of all registered
general aviation aircraft in 1992 was 25 years. The
average age for single-engine piston aircraft within
the Region in 1992 was 27 years.

Another measure of the health of the general avia-
tion industry is the level of manufacturing of new
aircraft in the United States. In 1993, the general
aviation aircraft shipments by United States manu-
facturers totaled 811. This represents a decrease
from 1992, when there was a total of 872 shipments,
and from 1991, when there was a total of 1,021
general aviation aircraft shipments. The manufac-
ture of new general aviation aircraft peaked in 1978




at over 14,000 aircraft. The 811 new aircraft that
were manufactured in 1993 represent a decline of
almost 95 percent from 1978 levels. Since 1983, the
number of new general aviation aircraft sold has
remained under 2,000 per year. Of the 811 general
aviation aircraft manufactured in 1993, 436, or
54 percent, were single-engine and multi-engine pis-
ton aircraft; 207, or 25 percent, were turboprop
aircraft; the remaining 168, or 21 percent, were jet
aircraft. A total of 355, or 44 percent of all aircraft
shipments in 1993, were for export.

Several factors have contributed to the advanced
age of the registered general aviation fleet and the
declining sales of new general aviation aircraft.
Private individuals are purchasing fewer piston-
engine aircraft for personal use and businesses are
purchasing fewer turbine aircraft for business-
related purposes, replacing older aircraft more
slowly. Despite its historic dominance, general avia-
tion has been in a state of decline throughout most
of the 1980s and into the 1990s. This decline is
exemplified by virtually all annual measures of
national general aviation activity, including the
number of new general aviation aircraft shipments,
the size of the active general aviation fleet, hours
flown by general aviation aircraft, the number of
general aviation operations at airports with FAA
towers, the number of private pilots, the number of
student pilots, and the number of manufacturers of
piston-type aircraft in the United States.

A variety of factors has contributed to these trends,
including severe recessions in the United States
economy; the increasing cost of owning, main-
taining, and operating general aviation aircraft;
increases in airspace restrictions for operations
under visual flight rules (VFR); downsizing and
economizing measures by businesses; substitution of
electronic communication for corporate travel;
reductions and shifts in the preferred use of leisure
time; and a decline in disposable, discretionary
income. While these factors are most pertinent to
the following chapters concerning general aviation
trends and forecasting, there are also technology-
related ramifications.

The most significant factor contributing to the
decline in general aviation aircraft sales has been
the high cost of purchasing new aircraft. The cost of
liability insurance premiums that aircraft manufac-
turers must pay has been passed on to the con-
sumers, in this case, individuals and companies
purchasing new aircraft. Some examples illustrate
this point. According to the FAA, the cost of

purchasing a general aviation aircraft has increased
dramatically, far exceeding the rate of general price
inflation. The FAA has noted that the cost of a
single-engine piston aircraft in 1978 was approxi-
mately $40,000 in actual 1978 dollars, which is
equivalent to about $90,000 in 1993 dollars. How-
ever, that same aircraft in 1993 may actually be
expected to cost between $125,000 and $130,000. In
another example, the cost of a well-equipped single-
engine aircraft in 1968 was approximately $50,000
in actual 1968 dollars, which is equivalent to about
$220,000 in 1993 dollars. However, that same air-
craft in 1993 may actually be expected to cost about
$300,000. In 1993, current aviation periodicals
indicated that a new small single-engine aircraft
may cost anywhere from $160,000 to $300,000,
depending upon the options and avionics equipment
chosen by the buyer. Factors affecting aircraft sales
include not only the cost to operate and maintain
an airplane, but also the current competitive and
somewhat uncertain economic environment for busi-
nesses, economic recessions that limit discretionary
spending for sport and personal flying, and the
increasing popularity of less expensive ultralight
and kit-assembled airplanes for personal use.

The number of private individuals that may be
expected to purchase new traditional aircraft may
be expected to remain modest. The still-rising
costs of aircraft ownership and operation place a
premium on operating and maintaining even the
smallest, most economical general aviation air-
craft. Many private individuals who still desire to
own an airplane are purchasing less expensive
ultralights and kit-assembled sport planes in lieu
of traditional single-engine aircraft for personal
use. These airplanes are much more limited in
terms of performance, range, and overall capabili-
ties than conventional aircraft, but purchase price
is typically in the range of $30,000 to $90,000.
Accordingly, it may be expected that the majority
of new general aviation aircraft purchased, both
nationally and within the Region, will be for busi-
ness-related purposes.

The combination of the advanced age of the general
aviation fleet and the current relatively low sales
of new general aviation aircraft may be expected to
have some long-term implications for the vitality of
the general aviation industry. It is possible that
when many of the older aircraft in the fleet are no
longer economic to operate, owners may decide that
it is too expensive to replace them. Given the sig-
nificantly large number of general aviation aircraft
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due for replacement at about the same time, the
relatively low number of new aircraft sales in recent
years suggests that many of these older aircraft will
not be replaced and the fleet size will decrease sig-
nificantly. The decline in shipments of single-engine
piston aircraft is particularly significant in this
respect, since the single-engine piston aircraft mar-
ket is the base on which general aviation activity
builds. Traditionally, new pilots are trained in
single-engine piston aircraft and work their way up
through retractable landing gear and multi-engine
piston craft to turbine aircraft. The decline in the
single-engine piston market since 1978 may signal
a significant slowing in the historic rates of expan-
sion in the general aviation fleet and, consequently,
a slowing in the rate of growth in other areas of
general aviation. For example, general aviation
equipment suppliers and service providers may have
a smaller market to serve and thus may find it more
difficult to remain in business. This is critical even
for business and corporate aviation, since these
generally use the same support services. For exam-
ple, business and corporate aviation users require
the services of fixed-base operators, most of whom
require business from the personal and sport avia-
tion markets as well as from business and corporate
markets in order to survive economically.

Another issue affecting the operation of general
aviation aircraft is related to environmental con-
cerns and the continued availability of leaded fuel.
The Clean Air Act of 1991 threatens the availability
of low-cost aviation gasoline because it requires
phasing out leaded gasoline after December 1995.
Initially it was feared that this ban would include
piston-type aircraft as well as automobiles. How-
ever, the United States Environmental Protection
Agency has now indicated that the ban on lead fuel-
burning engines would not apply to general avia-
tion. It is nevertheless possible that market forces
could force petroleum refineries to halt the produc-
tion of 100 octane low-lead aviation gasoline or, in
the alternative, result in very high prices for leaded
fuel. The long-term survival of the existing gen-
eral aviation industry depends in part upon the
continued availability of low-cost 100 octane avia-
tion gasoline.

Certain segments of the general aviation community
have recently begun to take a proactive approach
in an effort to reverse these trends and to foster
growth in general aviation. These efforts are being
supported and coordinated by the FAA, the National
Aeronautics and Space Administration (NASA),
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trade organizations, manufacturers, and other
related interest groups. Two of these efforts have
significant technology-related elements.

The FAA, in collaboration with the general aviation
user community and industry, has developed the
General Aviation Action Plan,2 a strategic plan
intended to address the needs of the general avia-
tion community for the next three to five years.
The NASA General Aviation and Commuter Ele-
ment office is undertaking an effort known as the
Advanced Subsonic Technology Program, which will
be active through the year 2001. Each of these
efforts is specifically intended to address a number
of technology-related issues, including reducing the
cost of the design and manufacture of single-engine
piston aircraft; reducing the cost and time necessary
for pilot training and certification; improving the
availability of, or seeking clean alternatives to,
existing aviation fuels for small aircraft; improving
the access to the national air traffic control system
for more pilots; reducing the cost and complexity of
avionics; and attracting new markets that can make
use of the flexibility and convenience provided by
general aviation. These programs are both intended
to assist in revitalizing general aviation in the
United States. Since both of these initiatives are in
the earliest stages, it remains to be seen what mea-
sures for improving the vitality of general aviation
are presented and to what degree those measures
can be successfully implemented.

Another effort intended to abate the rapid increase
in the cost of manufacturing general aviation air-
craft is the General Aviation Revitalization Act of
1993. This Federal legislation enacted an 18-year
state of repose for product liability claims against
manufacturers of general aviation aircraft and
equipment. Passage of this legislation is expected to
contribute to a revival of general aviation aircraft
manufacturing and help increase general aviation-
related employment and use.

Air Carrier and Commuter or Regional Aircraft: For
large air carrier aircraft, gradual improvements
may be expected in propulsion systems, aero-
dynamics, structural design, flight control systems,
and air navigation equipment -and systems. With-

2See U. S. Department of Transportation, Federal
Aviation Administration, General Aviation Action
Plan, March 1994 revision.



out any foreseeable major advances in related
technology, however, the aspect of air carrier
technology that will most influence forecasting pro-
cedures will remain the average aircraft size. This
is not to say that hardware technology is not sig-
nificant. For example, advancements in materials
engineering design may be expected to lead to the
use of stronger, lighter-weight, composite materials
in airframe, wing, and fuselage construction. The
use of improved composite materials and improved
aerodynamics will produce gains in cruise per-
formance and efficiency. Currently, flicht control
systems, which operate with hydraulic and mechani-
cal-cable systems, may be expected to be replaced
with “fly-by-wire” electronic technology, which may
reduce direct operating costs for air carrier aircraft
up to 25 percent. Advances in air traffic control
technology may enable commercial air carrier
aircraft to be flown more efficiently and safely.
Currently, the Traffic Alerting Collision Avoidance
System (T/CAS), is under evaluation and is
intended to provide air crews with the capability of
detecting, and responding to, emergency conditions
more quickly. New air traffic control technologies
expected to be developed within the next 10 to 15
years include four-dimensional navigation and gui-
dance systems; improved communication methods
for the dissemination of weather, traffic, and ground
information between flight crews and air traffic
controller personnel; and advances in computerized
controller aids for optimum aircraft spacing and
sequencing during landing and takeoff opera-
tions. In essence, technological improvements may
be expected to continue to be made over the next 10
to 15 years with respect to large air carrier aircraft,
but these are not expected to affect significantly the
design and operation of most major airport facili-
ties, including Milwaukee’s General Mitchell Inter-
national Airport.

The development of significantly larger aircraft
than those now available is not expected. Large,
wide-body aircraft, such as the Boeing 777, continue
to be designed, but the different variations continue
to have seating capacities of 300 to 400 passengers.
It may be expected that, because of industry con-
ditions, including increased competition and the
high capital costs entailed in replacing aging jet
aircraft, orders for new planes will be at lower levels
than previously observed. Also, with more airline
companies centering their service networks on hub
cities, more emphasis may be placed on serving
direct city-to-city markets, which suggests greater
use of medium-sized aircraft.

Design studies conducted by major aircraft manu-
facturers indicate that technologically advanced
supersonic air carrier aircraft could eventually carry
up to 300 passengers on transcontinental flights
at 2.0 to 3.2 times the speed of sound in a cost-
effective manner. These projected improvements
are based on several major advances in wing design,
cruise drag reduction, propulsion technology, and
new composite materials for aircraft structures.
However, the significant development costs of
manufacturing supersonic aircraft and the tech-
nology needed to control noise impacts from super-
sonic aircraft jet engines may be expected to limit
the potential for these aircraft to enter the market
in the near future.

Many of the same gradual advances in propulsion
systems, aerodynamics, structural design, flight con-
trol systems, and air navigation equipment and
systems that may impact large air carrier aircraft
may also impact commuter/regional aircraft. In
addition, research and development continues on
turboprop technology, since much of the commuter
or regional airline fleet requires propeller-driver
aircraft to remain cost-effective. In this regard,
some major aircraft component manufacturers are
developing and testing counter-rotating turboprop
engines. Boeing and McDonnell Douglas are cur-
rently investigating aircraft designs that would
use these newly developed ‘turboprop engines.
Otherwise, the aspect of regional or commuter air-
craft technology that will most influence the fore-
cast of procedures for airport system planning will
remain changes in average aircraft size.

With respect to aircraft types, several other
nontraditional types of aircraft have been thought
to offer the potential for eventual widespread use
as commuter or regional aircraft. During the mid-
1970s, there was significant interest in STOL
(short-takeoff-and-landing) aircraft and in the
possibility of constructing special “STOLports”
specifically designed for the exclusive use of such
aircraft. The STOL concept envisioned the use of
specialized aircraft designed to take off and land
from very short runways 2,000 to 3,000 feet in
length. Proponents of the STOL concept argue that
STOL aircraft are less noisy and less costly to
operate than are helicopters and that such aircraft
require less land for runways than do conventional
aircraft. Thus, the use of STOL technology has been
viewed as a short-haul, intercity transportation
alternative, providing service from close-in STOL-
ports or existing general aviation airports in
congested metropolitan areas.
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The National Aviation and Space Administration’s
vertical/short-takeoff-and-landing (V/STOL) tech-
nology efforts have led directly to the development
of the V-22 Osprey tiltrotor aircraft by the United
States Department of Defense. There are about 900
V-22 aircraft in the Nation’s military fleet. The
success of the V-22 Osprey tiltrotor aircraft in
military operations has again given credence to
the idea that a civilian aircraft using tiltrotor
technology could be developed. However, the current
National Plan for Integrated Airport System Plan
envisions no STOLports being built within the
United States through 1999. Even though STOL
aircraft can reduce the extent of noise exposure
areas, such aircraft have yet to fulfill expectations.
It is therefore not envisioned that STOL aircraft
and STOLports will become a significant factor in
airport planning for Southeastern Wisconsin for the
foreseeable future.

In many areas of the United States, particularly in
the congested metropolitan areas of the Northeast,
Texas, Southern California, and Florida, helicopters
are used for business-related transportation. Only
in New York City was scheduled helicopter service
provided in 1993. The majority of helicopter trans-
portation in other areas is provided by charter
service or by company-owned aircraft. Because of
the relatively uncongested character of the Mil-
waukee metropolitan area and the high cost of
helicopter operation, civil helicopter activity within
Southeastern Wisconsin has been minor to date. It
can be expected, however, that the technology of
helicopter design, construction, and operation will
continue to evolve. At this time, however, it is not
expected that the design and operation of heli-
copters, helipads, and heliports will be affected
within the foreseeable future.

AIRSPACE

Airspace matters that affect the regional airport
system planning process include 1) airport airspace
surfaces, 2) air navigation aids, 3) national airspace
system, and 4) air traffic control.

Airport Airspace Surfaces

The airspace immediately surrounding public-use
airports is defined in terms of a system of imaginary
surfaces to help ensure safe aircraft operations in
the proximity of airports, as well as to control
height obstructions. These imaginary surfaces are
not intended to assist air traffic control procedures,
but to prevent tall objects from being constructed
too close to airports and thus guide the planning of
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appropriate land uses adjacent to airports and to
the development and updating of local height
control ordinances.

Chapter 114.136 of the Wisconsin Statutes provides
the State legislation necessary to enable public
airport owners to protect the airspace around air-
ports from the intrusion of hazards to aircraft
operations. This Statute permits any county, city,
village, or town that owns an airport site to
establish zoning height criteria within three miles
of that site’s boundaries to prevent the construction
of tall objects that would endanger safe aircraft
operation. The Statute further allows the airport
owner to negotiate the purchase of, or acquire by
eminent domain or other means, the air rights to
any property that might contain structures or
objects that endanger safe airport operation.

The criteria used to determine the shape, location,
and slope of the various imaginary surfaces through
which no obstructions should penetrate are recom-
mended by the FAA. A typical set of imaginary
surfaces extending from one end of a runway is
shown in Figure 3. The various surfaces are defined
below:

® The primary surface is a surface longitu-
dinally centered on the runway. It extends to
each end of the unpaved runways and 200 feet
beyond each end of paved runways. For air-
ports within the regional system, it has a
width of 250 feet for runways with only visual
approaches, 500 feet for runways with non-
precision instrument approaches, and 1,000
feet for runways with precision instrument
approaches. The width of the primary surface
of a runway will be that prescribed for the
most precise approach existing or planned for
either end of the runway; the elevation of any
point on the primary surface is the same as
the elevation of the nearest point on the run-
way centerline.

® The approach surface is a surface longi-
tudinally centered on the extended runway
centerline and extending outward and upward
from each end of the primary surface. The
slope and configuration of the runway
approach surface are based upon the type of
approach available or planned for the runway
end. The length, measured horizontally, and
slope of the approach surfaces are 5,000 feet
at a slope of 1 vertical on 20 horizontal for
all runways with visual approaches, 10,000



feet at a slope of 1 vertical on 34 horizontal
for runways with nonprecision instrument
approaches, and 10,000 feet at a slope of 1
vertical on 50 horizontal plus an additional
40,000 feet at a slope of 1 vertical on 40
horizontal for all runways with precision
instrument approaches. The inner edge, or
runway level width, of the approach surface
is the same as the width of the primary
surface; it expands uniformly to a width of
1,250 feet for all visual approach surfaces if
located at the opposite end of runways with
visual approaches or to a width of 1,500 feet if
located at the opposite end of runways with
nonprecision instrument or precision instru-
ment approaches, to a width of 3,500 feet
for all runways with nonprecision instru-
ment approaches, and to a width of 16,000
feet for all runways with precision instru-
ment approaches.

The horizontal surface is a horizontal plane
150 feet above the established airport eleva-
tion. The perimeter of the horizontal surface
is established by arcs of specified radii from
the center of each end of the primary surface
of each runway and by tangents connecting
those arcs. The radius of each arc is 5,000 feet
for all runways designated as utility or visual
and 10,000 feet for all runways designated as
precision or nonprecision. The radius of the
arc specified for each end of the runway will
be the same as the largest determined by the
abovementioned runway designations. When
an arc is encompassed by another arc or arcs
or by tangents connecting adjacent arcs, the
encompassed arc shall be disregarded in the
determination of the perimeter of the hori-
zontal surface.

The conical surface extends outward and
upward from the periphery of the horizontal
surface at a slope of 1 vertical on 20 horizontal
for a horizontal distance of 4,000 feet.

The transitional surfaces are surfaces extend-
ing outward and upward at right angles to the
runway centerline and the runway centerline
extended at a slope of 1 vertical on 7 hori-
zontal from the edges of the primary and
approach surfaces. Transitional surfaces for
those portions of the precision approach sur-
face which project through and beyond the
limits of the conical surface extend a distance

Figure 3

PERSPECTIVE VIEW OF IMAGINARY SURFACES USED
TO DEFINE AIRSPACE IN THE VICINITY OF AIRPORTS
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of 5,000 feet measured horizontally from the
edge of the approach surface and at right
angles to the runway centerline.

Air Navigation Aids

Various types of air navigation aids (NAVAIDS) are
in use, each serving a special purpose in the air
navigation system. Although navigational aids have
varied owners and operators, including the FAA, the
military services, private organizations, individual
states, and foreign governments, most NAVAIDS
in Wisconsin have been installed by the FAA. The
FAA has the statutory authority to establish, oper-
ate, and maintain air navigation facilities in the
United States and to prescribe standards for the
operation of any air navigation aids that are used by
both civil and military aircraft for instrument flight
in Federally controlled airspace. The most common
air navigation aids in use are identified below, cate-
gorized as either terminal NAVAIDS, Visual
Landing Aids, or enroute NAVAIDS. They influence
airport system planning by directly affecting the
level of service available at individual airports
and by having specific site and clearing require-
ments for facilities.
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Terminal NAVAIDS: Some navigational aids are
primarily used for terminal navigation, including
the landing of aircraft during periods of low clouds
and reduced visibility, especially during instrument
flight rules (IFR) conditions. The various types of
commonly used terminal NAVAIDS are described
below:

® A localizer (LOC) provides precise course
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guidance and is one component of an ILS
(Instrument Landing System). The localizer
signal is used by the aircraft pilot to establish
and maintain the horizontal flight direction of
the aircraft until visual contact with the run-
way is achieved.

A glide slope (GS) provides precise vertical
guidance and is the ILS component which
differentiates the precision from the nonpreci-
sion approach. The glide slope signal is used
by the pilot of the aircraft to establish and
maintain the descent rate of the aircraft until
visual contact is made with the runway.

A simplified directional facility (SDF) pro-
vides a final course which is similar to that
of the ILS localizer. It does not provide glide
slope information. For the pilot of the air-
craft, the approach techniques and procedures
used in the performance of an SDF instru-
ment approach are essentially identical to
those used in executing a standard localizer
approach except that the SDF course may not
be aligned with the runway and the course
may be wider, resulting in less precision.

An ILS is an instrument landing system that
is designed to provide an approach path for
precise horizontal and vertical alignment of
an aircraft on the final approach to a runway.
A complete precision ILS consists of a local-
izer and glide slope for guidance information,
outer and middle marker beacons for range
information, and appropriate approach lights
and runway lights for visual information. At
many general aviation airports, an ILS is
installed in increments. Without a glide slope
transmitter, an ILS is considered to be a
nonprecision landing aid. There are three
levels of ILS precision, Category I, II, III,
based upon the minimum decision height
and runway visual range as authorized by the
FAA. A Category III ILS is the most precise
instrument landing system.

e The Global Positioning System (GPS) is a

satellite-based navigation system which
provides highly accurate three-dimensional
data to equipped users anywhere on or near
the surface of the earth. It is currently being
rapidly developed for aviation, as well as for
other uses. The typical GPS integrated system
provides position, velocity, time, altitude,
ground speed and ground track error, heading,
and variation. GPS also provides a constant
monitoring of system status and accuracy; the
built-in test circuitry provides self-tests which
diagnose most system failures. The United
States Air Force has been equipping new air-
craft with GPS receivers and retrofitting those
aircraft already in service. It appears that
GPS has become standard equipment in
almost all Air Force aircraft and is becom-
ing the primary enroute navigation and non-
precision approach air navigation system for
military aircraft.

With respect to civil aviation, the relative
simplicity of GPS navigation is viewed as
offering the eventual opportunity, especially
for general aviation, for significantly less
costly navigation equipment both aboard air-
craft and at airports. Thus, GPS technology
offers the potential for greater numbers of
general aviation pilots to conduct instrument
flight operations and the potential for more
general aviation airports to accept instrument
approaches, since GPS navigation could even-
tually be a substitute for such more compli-
cated and costly air navigation installations as
VOR stations.

Implementation, and acceptance by pilots, of
GPS is proceeding rapidly as the FAA certi-
fies hardware, software, and procedures.
Initial civil aircraft use of GPS was as a
supplementary system for enroute domestic
and foreign operations and some approach
applications. It is now seeing widespread use
as a terminal navigation aid. In fact, the first-
ever use of GPS as the sole source of enroute
and approach navigation by a scheduled air
carrier using an approved GPS approach
occurred in December 1993.

Microwave Landing Systems (MLS) are
another type of precision instrument landing
system. The use of the MLS for terminal navi-
gation was believed only a few years ago to



provide the eventual replacement for standard
instrument landing system technology. How-
ever, the development of the MLS for such use
has largely been halted by the advent of, and
current widespread interest in, and use of,
GPS technology.

® Airport Surveillance Radar (ASR) is designed
to provide coverage in the general vicinity of
an airport. ASR facilities serve as an expedi-
tious means of handling terminal-area traffic
through observation of aircraft locations on a
radarscope. The ASR can also be used as an
instrument approach aid.

-

¢ Nondirectional Radio Beacons (NDB) are low-,
medium-, or ultrahigh- frequency radio bea-
cons that transmit nondirectional radio
signals. These signals can be used by a pilot of
properly equipped aircraft to determine and
display a bearing to any radio station within
its frequency and sensitivity range. Nondirec-
tional radio beacons have historically served
general aviation as a low-cost navigation aid
and are still common at smaller general avia-
tion airports. However, NDBs are expected to
become obsolete as GPS use increases; it is not
expected that any new NDB approaches will
be commissioned.

Visual Landing Aids: The use of airport lighting
aids expedites landing at night or during periods of
reduced visibility. These lighting aids can also be
considered navigational aids. The different opera-
tional requirements at each individual airport will
dictate the need for, and sophistication and con-
figuration of, each type of lighting installation. The
various types of commonly used visual landing aids
are described below:

e Runway Lights are lights positioned either
adjacent to, or on the centerline of, the physi-
cal landing surfaces to aid pilots in identifying
the landing surface during periods of dark-
ness. Runway light installations include High-
Intensity Runway Edge Lights (HIRL),
Medium-Intensity Runway Edge Lights
(MIRL), Low-Intensity Runway Edge Lights
(LIRL), and centerline lights. HIRL or MIRL
are required for ILS precision approaches.

¢ A Lead-In Facility (LDIN) consists of a series
of at least three flashing light units installed
at, or near, ground level to define the desired

course to an approach lighting system or to a
runway threshold. Each LDIN is unique and
designed to overcome specific problems due to
hazardous terrain, obstructions, noise-sensi-
tive areas, or other conditions. The system
may be curved, straight, or in a combination of
the two,

Runway End Identifier Lights (REILS) are
unidirectional flashing lights providing rapid
and positive identification of the approach end
of a runway. The REIL installation consists of
two synchronized flashing lights, on