Demand Capacity and
Facility Requirements

When developing an airport master plan study, it is important to assess the future needs of the
facility. These future airport facility needs are often categorized into three major groupings:
airfield, passenger terminal, and landside. This chapter evaluates and recommends
improvements to Sawyer International Airport (Sawyer), also referred to as the Airport. These
recommended improvements include those to runways, taxiways, and navigational aids. Also
discussed in this chapter are suggestions for improvements to the passenger terminal and the
landside facilities. Improvements to the airfield will typically enhance safety or improve
operational efficiency while passenger terminal improvements usually target capacity and
efficiency of passenger processing. Other landside improvements will address additional
development options.

Sawyer serves as the Upper Peninsula’s principal airport, providing facilities for scheduled air
carriers and general aviation. It is anticipated that Sawyer will continue to function as it has in the
past, as a non-hub air carrier airport serving a limited range of scheduled airline services, cargo,
and general aviation. The current facility at Sawyer has a substantial amount of undeveloped
area, unlike most airports, and is not land locked or experiencing considerable pressure from
urban growth. The area that made up the former Air Force base occupied over 4,860 acres of
property in Marquette County. Today, the area illustrated on the Airport Layout Plan includes
approximately 2,500 acres of property. The majority of the Airport buildings and facilities are
located on the southeast side of the Airport (see Figure 3-1). This layout, along with the facilities
left behind from conversion to civilian use, lends itself to development that exceeds many of the
typical design needs identified at an airport of this type. This chapter addresses these various
design needs as well as facility requirements to meet the projected development needs.

Specifically addressed in this chapter are the following airfield design elements:

3.1 Basic Airport Design Factors

3.2 Wind Coverage

3.3 Instrument Approach Procedures
3.4 Airfield Capacity

3.5 Navigable Airspace

3.6 Runway Facilities

3.7 Taxiway System

3.8 Aircraft Parking Areas (Aprons)
3.9 Air Traffic Control Tower
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3.10 Airfield Lighting, Signage, and Electrical
3.11 Navigational Aids

3.12 Terminal Facility

3.13 Aircraft Rescue and Fire Fighting (ARFF)
3.14 Air Cargo Facilities Requirements

3.15 Commercial Aircraft Maintenance

3.16 General Aviation Facility Requirements
3.17 Other Airfield Design Issues

3.18 Summary

3.1 Basic Airport Design Factors

The Federal Aviation Administration (FAA) provides guidance for airport design through a series
of Advisory Circulars (AC) that enhance safety and operational utility at airports. Major
considerations when using FAA ACs include: airport role, airport classification, wind coverage,
instrument approach procedures, and airfield capacity. The requirements of the specific ACs will
be addressed as necessary throughout this chapter, as well as in Chapter 4. Additionally, FAA
AC 150/5300-13, Airport Design, contains a number of design standards which must be taken
into consideration when evaluating the existing and future development at Sawyer. The various
design criteria are discussed throughout this chapter as well as in Chapter 4.

3.1.1 Airport Classification

Through FAA AC 150/5300-13, Airport Design, a set of airport classifications known as Airport
Reference Codes (ARC) has been established to relate airport design criteria to the operational
and physical characteristics of airplanes intended to operate on a runway, taxiway, or taxilane at
an airport as noted in Chapter 2, Section 2.5. The ARC has two components relating to the
design aircraft: aircraft approach category and airplane design group.

Aircraft Approach Category (AAC) is designated by a letter (A through E) that relates to the
operational characteristic of aircraft approach speed. Airplane Design Group (ADG) is
designated by a Roman numeral (I through VI) and relates to the physical characteristics of
aircraft wingspans.

Based on the characteristics of Runway 1/19, Sawyer is currently designated as an ARC D-lll
airport within both the FAA database, as well as the within the Michigan Department of
Transportation (MDOT AERO) State Aviation System Plan. This provides for aircraft with
approach speeds below 141 knots or more but less than 166 knots and wingspans of 79 feet up
to but not including 118 feet. The ARC is based upon the greatest critical design aircraft that
most utilizes the airport. The appropriate design aircraft for Sawyer is discussed in the following
section.
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Figure 3-1

Airport Property Map
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3.1.2 Design Aircraft

Sawyer is currently designated as a non-hub commercial service airport in the FAA’s 2007-2011
National Plan of Integrated Airport Systems (NPIAS). As a non-hub commercial service airport,
Sawyer is expected to provide needed passenger and aeronautical services for a wide range of
aircraft types.

The majority of the aircraft operations at Sawyer are generated by single-engine and twin-engine
general aviation aircraft that fall within AAC categories A and B and ADG categories | and II.
Most of these aircraft have maximum certified takeoff weights (MTOW) of 12,500 pounds or less.
However, there are a number of operations by high performance turbojet and turbofan
commercial and business aircraft with MTOWSs greater than 60,000 pounds. Most of these
aircraft are categorized by ARC designation C-II.

In addition, there are frequent military operations at the Airport which include KC-135 aircraft that
has an ARC designation of D-IV. The majority of the KC-135 operations at Sawyer originate from
General Mitchell International Airport in Milwaukee, Wisconsin. Most of these operations that
occur at Sawyer are for training. Air traffic control personnel at Sawyer noted that these
operations by KC-135s occur frequently and account for over 500 annual operations at the
Airport.

The design aircraft for an airport is defined by the FAA as the most critical type conducting or
expected to conduct at least 500 annual operations (250 departures and 250 arrivals) at an
airport. It is desirable to design as many of the airport elements as practical to meet the
requirements for the ARC of the critical design aircraft. For this reason, it would seem logical to
select the KC-135 as the critical design aircraft. The KC-135 operations are the most demanding
and are anticipated to continue. While the KC-135 is a D-1V aircraft, the ARC for the Airport is
recommended to remain at D-llIl which meets the vast majority of the D-IV design criteria as the
reality of the facilities found at Sawyer already exceed the D-IlIl and D-1V criteria. For example,
the runway to taxiway separation standard for a D-Ill or D-IV runway would be 400 feet from
center line to centerline; however, Sawyer currently has a 900 foot separation which far exceeds
those standards. A discussion on runway length requirements for these aircraft is included in
later sections of this chapter.

Other design standards are typically applied to based aircraft storage areas (T-hangars and tie-
downs) and restricted tenant-use facilities that would not be used by larger aircraft. Table 3-1
summarizes the FAA design standards associated with ARC classifications applicable at Sawyer.
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Table 3-1
Airport Design Standards

Item FAA Design Standards Runway 1/19
Airport Reference Code (ARC) C-ll D-111 D-111*

Aircraft Approach Speed (AAS) <141 kts <166 kts <166 kts
Airplane Wingspan (ADG) <79 ft. <188 ft. <118 ft.
Aircraft Weight Group >12,500 Ibs. >12,500 Ibs. >12,500 Ibs.
Runway Design
Pavement Width 100 ft. 100 ft. 150 ft.
Runway Safety Area (RSA)

Length Beyond Runway End 1000 ft. 1000 ft. 1000 ft.

Width 500 ft. 500 ft. 500 ft.
Obstacle Free Zone (OFZ2)

Width 400 ft. 400 ft. 400 ft.
Object Free Area (OFA)

Length beyond Runway End 1,000 ft. 1,000 ft. 1,000 ft.

Width 800 ft. 800 ft. 800 ft.

Gradient (maximum) 1.5% 1.5% 1.5%
Runway Setbacks: From Runway Centerline to:

Parallel Taxiway Centerline 400 ft. 400 ft. 1,086 ft.

Hold Line 250 ft. 250 ft. 287 ft.
Taxiway Design

Width 35 ft. 50 ft. 79 ft.

Safety Area Width 79 ft. 118 ft. 131 ft.

* Current runway at D-llI classification exceeds the design standards for a typical D-11l ARC in many
instances due to construction for military aircraft standards.
Source: Mead & Hunt calculations from ALP drawings, 2008

3.2 Wind Coverage

One of the primary factors influencing runway Wind Coverage Requirements:
orientation and the number of runways at an

airport is the wind. Ideally, a runway should An airport should demonstrate the ability to provide 95%
wind coverage with minimum crosswind velocities.

be aligned with the prevailing wind to minimize LB S (e AR A i B

the crosswind component for aircraft operating . 13 knots for ARC A-ll and B-Ii
at an airport. Generally, smaller airplanes are - 16 knots for ARC A-lll, B-Ill, and C-I through D-lII
more affected by wind and have greater - 20 knots for ARC A-IV through D-VI

difficulty compensating for crosswinds. The
desirable wind coverage for an airport is 95 percent (95%) usability, based on the total number of
weather observations.
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Similarly, instrument approach procedures should be aligned
with the prevailing wind when Instrument Meteorological
Conditions (IMC) occurs during adverse weather conditions.
Wind coverage for Runway 1/19 is less than 95 percent  crosswind (kts) % Wind Coverage
(95%) usability for 10.5 knot crosswinds. However, the 10.5 93.91

Sawyer International Airport
All Weather - Runway 1/19

runway exceeds this requirement for 13, 16 and 20 knot = G
. " 16 99.12
crosswind conditions. 20 99.81

During periods of wind conditions which exceed the 10.5 knot crosswind limitations, single engine
and small twin engine general aviation activity must often delay flights until wind conditions calm,
divert to another airport, or cancel their flights. It is critical that general aviation activity be
provided the necessary facilities to operate safely and efficiently.

Table 3-2 illustrates the 10.5 knot wind coverage provided by Runway 1/19 by month. This
analysis has revealed that the current runway provides sufficient wind coverage for small general
aviation aircraft only during the months of June, July, and August. The current runway does not
provide sufficient wind coverage for small aircraft from September through May. Aviation
forecasts and Air Traffic Control tower counts have identified nearly 9,000 general aviation
operations occurring between September and May, with single engine aircraft composing of 94
percent (94%) of those operations. Because the existing runway does not provide sufficient
crosswind coverage nine months out of the year, it is recommended a crosswind runway be
planned for future development as funding opportunities present themselves.

Table 3-2
10.5 Knot Runway Usability Percentages

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

Existing Runway (Percent)
1/19 91.81 93.29 93.06 94.17 94.98 96.35 97.19 96.22 94.88 92.27 91.64 92.21

Source: National Climatic Data Center
Sawyer Site: Period of Record: 2001-2008 Number of Operations: 72,628

The orientation of the future crosswind runway is determined by wind direction and physical
limitations of the surrounding land. The FAA recommends an airport runway configuration
provide 95 percent (95%) wind coverage for the 10.5, 13, 16, and 20 knot crosswind conditions.
As previously mentioned, Sawyer currently provides sufficient wind coverage at all wind speeds
except the 10.5 knot wind speed on Runway 1/19. Table 3-3 evaluates potential crosswind
runway orientations and their respective wind coverage both independently and combined with
Runway 1/19. The combined wind coverage analysis included in Table 3-3 indicates that all
alignments would exceed the 95 percent (95%) wind coverage required by the FAA.
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Table 3-3
Wind Coverage for Potential Crosswind Runway Alignm ents (Percent)

10.5 Knot Crosswind Component
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(Independent Wind Coverage)
7125 83.61 8298 78.06 79.26 77.18 87.88  90.53 90.60 83.28 83.95 85.01 83.89

8/26 83.42 82.18 7742 7753 7494 85091 88.77 89.21 8135 8331 8421 8347

9/27 84.13 82.10 77.62 76.75 7412 84.59 87.56 88.20 80.16 83.32 84.09 83.69

10/28  85.13 82.57 7854 77.01 7443 83.94 86.85 87.66 79.67 83.86 84.42 84.60

11/29  86.52 83.54 80.18 78.52 75.85 84.07 86.80 87.64 79.93 84.78 85.24 85.70

12/30  87.76 84.97 8244 80.87 78.44 84.94 87.44 88.21 8116 86.24 86.37 87.07

(Combined with Existing Runway 1/19 Wind Coverage)

7/25 95.39 96.66 96.59 96.30 97.56 98.94 99.06 98.57 98.64 96.79 95.96 96.45

8/26 96.51 97.31 97.36 96.76 97.86  99.19 99.31 99.06 99.03 97.50 96.69 97.27

9/27 97.83 98.03 98.19 97.20 98.35 99.37 99.55 99.41  99.22 98.15 9746 98.13

10/28  98.87 98.58 98.75 97.66 98.68 99.33 99.57 99.49 99.22 98.61 98.09  98.90

11/29  99.34 98.89 98,96 98.26 98.82 99.17 99.44 99.36 98.98 98.73 98,50 99.10

12/30 99.31 98.99 98.84 98.67 98.79  98.92 99.24 99.18 98.61 98.59 98.53 95.00

Note: FAA recommends 95 percent (95%) runway usability.
Source: National Climatic Center (Sawyer Site Data)

Runway 1/19 provides sufficient wind coverage during summer months but not during the fall,
winter, and spring for smaller general aviation aircraft. Should a crosswind runway be considered
for construction, it is recommended that it have a surface type of either asphalt or concrete to
allow Airport maintenance staff to plow the runway during the winter months. Further discussion
on crosswind runway alternatives and the preferred orientation is discussed in detail in Chapter 4.

3.3 Instrument Approach Procedures

Similar to runway orientation, it is desirable to  Runway 1 - Existing Approaches
align instrument approaches with the prevailing  Instrument Cloud Ceiling Visibility

winds that are encountered during inclement  Approach (feet)* o I ()
o , . ILS 200 %
weather. This alignment allows the final portion of VR - v,
the approach to be conducted into a headwind.  npB 400 %
However, factors other than wind often play a role
in determining the best approach to an airport. Runway 19 — Existing Approaches
Instrument Cloud Ceiling Visibility
. Approach (feet)* Minimums (Mile)
Sawyer is presently served by one Category |  zyavcps 500 1
precision instrument approach and four non-  vor 500 Y

precision approaches. The lowest minimums for a
pilot to conduct a precision instrument approach
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on Runway 1 are a cloud ceiling of 200 feet above Airport elevation and ¥z statute mile visibility.
Runway 1 also has two published non-precision approaches; A VHF omni-directional range
(VOR) approach and a non-directional beacon (NDB) approach. Runway 19 has two non-
precision approaches; area navigation (RNAV) approach and a global positioning system (GPS)
approach. All five approach procedures allow aircraft to circle-to-land for all runways. These
approach types are previously discussed in Chapter 1.

As commercial service and general aviation operations continue to develop, the Airport proposes
several upgrades for the published approaches. These include an upgrade to the existing
Category | precision instrument approach, installation of a Category Il precision instrument
approach, and the installation of a Category | instrument landing system (ILS) approach to
Runway 19. A Category Il ILS approach on Runway 1 would afford the Airport lower minimums
(200-foot ceiling and 1,200-foot runway visual range [RVR] visibility), but would require special
certifications for operators, pilots, aircraft, and airborne/ground equipment. A Category | ILS on
Runway 19 would provide a precision approach to the other end of the runway that would
enhance the utility of the Airport during times when conditions favor Runway 19. Ultimately,
provisions could be made to install a Category Il ILS approach which would further enhance the
approach minimums.

An additional approach procedure that is anticipated for the implementation on Runway 1/19
involves the use of the Wide Area Augmentation System or WAAS. This navigational aid utilizes
approximately 25 ground reference stations positioned around the United States that monitor
GPS satellite data. The signals received from the GPS satellites provide a level of accuracy of
better than three meters 90 percent (90%) of the time. This technology is expected be used to
develop new precision approaches for airports across the country since it can better meet the
FAA’s navigational requirements for accuracy, integrity, and availability compared to stand alone
GPS approaches.

Plans for implementation of these additional instrument approaches are recommended at the
discretion of the FAA.

3.4 Airfield Capacity

The capacity of an airport, or throughput, is the number of aircraft operations the runway and
taxiway system can accommodate during a single hour before operational delays become
unreasonable. As demand approaches capacity, individual aircraft delay is increased. Because
the magnitude and scheduling of user demand is relatively unconstrained, reductions in aircraft
delay can best be achieved through airport improvements that increase airfield capacity.
Therefore, airfield capacity analysis is necessary to determine the timing and scope of airfield
improvements such as new runways and taxiways. Annual Service Volume (ASV) is a
reasonable estimate of an airport’s
At the present time, Sawyer is not affected by prolonged  annual capacity. Itaccounts for:
periods of demand-induced aircraft delay. For purposes of 2::::;”;;? in runway use
long range planning, airfield capacity was estimated on an

- Weather conditions
annual basis or annual service volume (ASV) using the FAA . The amount of training activity
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airport design software. Calculations of ASV are dependent upon various physical and
operational factors listed to the right. The evaluation revealed that Sawyer's ASV is currently
230,000 annual operations. As a rule of thumb, the planning for new facilities should be initiated
when airport demand reaches 60 percent (60%) of its capacity, or, in this case, 138,000
operations, so that implementation may begin near the 80 percent (80%) capacity threshold.
Based on the operational forecasts, this could occur at Sawyer by 2030 if the anticipated trends

continue.

3.5 Navigable Airspace

The U.S. Code of Federal Regulations (CFR)
14, Part 77, Objects Affecting Navigable
Airspace, commonly known as Federal
Aviation Regulation (FAR) Part 77, establishes
standards for determining obstructions in
navigable airspace. Airports are responsible
for keeping the area around their facility free of
any obstructions that could create hazards for
air navigation, under terms of grant
assurances and other agreements with the
FAA.

Because Sawyer is a former military air base,
the approaches were cleared of most
obstructions. However, there are two
obstructions near the approach to Runway 19
that were identified during the aerial survey
completed for this master plan update. To the
extent that this has not already been done,

FAR Part 77 Definitions
Object — An object is defined as any structure (i.e.
building, power pole, tree, terrain etc.) that is at a
height above the runway elevation.
Obstacle — An existing object of natural growth, or
terrain, at a fixed geographical location, or which may
be expected at a fixed location within a prescribed
area, with reference to which vertical clearance is or
must be provided to pilots during flight operation.
Obstruction — An obstacle becomes an obstruction
when it penetrates an imaginary surface described by
current Federal Aviation Regulations and/or when it
exceeds other policy limitations on height.
Hazard — Dependent upon the type of obstruction,
mitigation is needed to reduce the risk of harm to
people and property on the ground, as well as to pilots
while in flight.
Removal of Hazard — Obstructions that cannot be
mitigated with obstruction lighting or other means may
need to be demolished or removed. For example,
trees would be pruned or removed, or a building
would be demolished or relocated to meet clearance
requirements.

these trees should be pruned to reduce height to comply with applicable FAA approach slope
standards for each runway end.

3.6 Runway Facilities

This section highlights design standards applied to the existing runway as well as identifying
runway improvements necessary to position the Airport for optimal development. The following
are key elements associated runway design considerations: runway length and width, pavement
strength, obstacle free zone, runway safety area, runway object free area, and runway protection
zones.

Runway Length and Width. Runway length requirements for specific aircraft are primarily
dependent upon airfield elevation and temperature (the average high temperature for the hottest
month). A discussion of the recommended future length and width of the runway, as well as a
crosswind runway, is provided in Chapter 4.
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Pavement  Strength. Airport  pavements
constructed to support anticipated aircraft loads over a
structural life of 20 years. The reported values are
based on an equivalent number of annual departures by
the design aircraft. It should be noted that this value is
not a physical limitation (i.e., pavement failure will not
necessarily occur when a heavier aircraft uses the

are

Pavement Strength - The design aircraft
for purposes of determining pavement
strength is the aircraft requiring the
thickest pavement section based on

aircraft weight, number of annual
departures, and landing gear
configuration.

runway), but is an indication of the pavement’s ability to realize its structural life.

Obstacle Free Zone (OFZ2).

minimums of any associated instrument approach.

The OFZ is composed of three separate surfaces which are implemented based upon the type of

aircraft, navigation aids, and the visibility minimums.

All runways have a Runway Obstacle Free Zone (ROFZ) which extends 200 feet
beyond each end of the runway, and its width varies depending upon the size of

An OFZ is a three dimensional volume of airspace that supports the
transition of ground to airborne operations or vice versa. The OFZ clearing standards prohibit
airplanes from taxiing and parking in the OFZ. Also, only objects that are frangible mounted and
needed for the safe movement of aircraft operations are allowed to penetrate the OFZ. The
dimensions of OFZs vary depending upon size of aircraft served (small or large) and the visibility

aircraft using the runway and the visibility minimums.

Only runways with an approach lighting system have an inner-approach OFZ, which
is a defined volume of airspace centered on the runway centerline. It begins 200 feet
beyond the end of a runway threshold at the same elevation as the runway threshold
and extends 200 feet beyond the last light unit in the approach lighting system. Its
width is the same as the runway OFZ and rises at a slope of 50 feet (horizontal) to

one foot (vertical) from its beginning.

The third component, the inner-transitional OFZ, applies only to runways with lower
than %-statute mile approach visibility minimums. This surface is a defined volume of

airspace along the sides of the runway OFZ and the inner-approach OFZ.

Runway Safety Area (RSA).

constructed to enhance the safety of airplanes in the event of an unintended excursion from the

runway’s paved surface. This area must be:

Cleared and graded with no potentially hazardous humps, ruts, depressions, or other

surface variations

The RSA is a graded area surrounding the runway surface and is

Adequately drained to prevent water accumulation

Capable of supporting snow removal equipment, rescue and firefighting equipment,

and occasional aircraft passage without causing structural damage to the aircraft
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Free of objects, except for those that need to be located in the RSA because of their
function, and then, to the extent practical, mounted on low impact (frangible)
structures

Capable under normal (dry) conditions of supporting airplanes without causing
structural damage to the aircraft or injury to occupants inside

The size of an RSA is predicated upon the ARC for a specific runway and the visibility minimums.

Runway Object Free Area (ROFA). An ROFA is a two-dimensional ground surface surrounding
runways. The ROFA clearing standards preclude above ground objects protruding above the
RSA edge elevation, except those required to be located within the ROFA for navigation, ground
maneuvering, aircraft taxi, and aircraft holding purposes. No other objects are permitted,
specifically, parked airplanes and agricultural operations. The size of an ROFA is predicated
upon the ARC for a specific runway and the visibility minimums.

Runway Protection Zones (RPZs). RPZs are trapezoidal in shape and extend outward from the
approach end of a runway. The purpose RPZs are to enhance the protection of people and
property by clearing them of incompatible objects and activities. Specifically prohibited land uses
include residences, places of public assembly, fuel storage facilities, and proposed uses that can
potentially attract wildlife or generate dust/smoke. RPZ dimensions are based on approach
visibility minimums at each runway end and the runway approach category.

3.6.1 Runway 1/19

Runway 1/19 is constructed of concrete and is the
only runway at the Airport. Because the Airport
serves a variety of users, multiple design aircraft
were used for this analysis. As previously
mentioned, the KC-135 military aircraft is the most
demanding aircraft currently utilizing Sawyer.
Therefore, for planning purposes, an Airport
Reference Code (ARC) of D-Ill will be used to
evaluate the airside facilities of Runway 1/19, while
other ARCs may be evaluated for other runway

facilities to address the diverse user base.

Runway Length and Width. Runway 1/19 has a length of 12,370 feet which can accommodate
all large airplanes at 90 percent (90%) useful load (i.e., fuel, passenger, and luggage) weighing
up to 60,000 pounds for flights over a distance of 1,000 miles. The KC-135 military aircraft
requires approximately 11,000 feet of runway to operate at 100 percent (100%) useful load. The
current runway length also allows all commercial aircraft to operate without operational
concessions such as reduced fuel or passenger load. Therefore, the existing length of Runway
1/19 is sufficient for the current mix of aircraft operating at the Airport.
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Pavement Strength. Since Sawyer was previously an Air Force base for long range heavy
bomber aircraft, the Airport's pavement strengths exceed their current needs. The published
weight bearing capacity for Runway 1/19 is 75,000 pounds per single-wheel gear configuration,
175,000 pounds per dual-wheel gear configuration, and 490,000 pounds per dual-tandem-wheel
gear configuration. The design aircraft, the KC-135, which has a dual-tandem-wheel gear
configuration, has a maximum takeoff weight (MTOW) of 322,500 pounds. Therefore, the
pavement strength at Sawyer exceeds aircraft requirements.

Obstacle Free Zone (OFZ). Because Runway 1/19 serves aircraft weighing more than 12,500
pounds, the Runway OFZ width is 400 feet (200 feet each side of centerline at an elevation equal
to the nearest runway centerline elevation) and extends 200 feet beyond each runway end. An
inner-approach OFZ extends over the approach lighting systems at each end of the runway with a
50:1 slope extending outward and upward from the runway end elevation to a point 200 feet from
the last light of the approach lighting system. Finally, an inner-transitional OFZ protects airspace
to the sides of the runway and inner-approach OFZ. The inner-transitional OFZ rises vertically 45
feet from the edge of the OFZ before rising at a 6:1 slope away from the centerline to a height of
150 feet above the established Airport elevation. Runway 1/19 currently meets these standards.

Runway Safety Area (RSA). FAA design standards for ARC D-lll runways specify that the RSA
needs to be 500 feet wide for the full runway length and extended 1,000 feet beyond each runway
end. Sawyer's RSA is compliant with FAA design standards. In fact, Sawyer provides an
additional level of safety within the RSA by providing asphalt overruns for nearly 100 percent
(100%) of the required length beyond each runway end. The RSA for Runway 1 contains a
paved overrun that is 930 feet long and 300 feet wide. The RSA then extends 70 feet beyond the
end of the overrun to the total required length of 1,000 feet. The RSA for Runway 19 provides a
1,000 foot paved overrun. Both paved overruns are 300 feet wide while the total width of the
RSA is 500 feet.

Runway Object Free Area (ROFA). FAA design standards for ARC D-Ill mandate an 800 foot
wide OFA extending the full length of the runway and 1,000 feet beyond each runway end.
Runway 1/19 complies with this standard.

Runway Protection Zones (RPZs). Runway 1 and Runway 19 have a precision approach with
% mile visibility minimums and an ARC of D-lll. Therefore, the RPZs have a 1,000 foot inner
width, a 1,750 foot outer width, and a 2,500 foot length beginning 200 feet beyond the runway
end.

3.6.2 Future Crosswind Runway

Since the current wind coverage for Runway 1/19 is less than the 95 percent (95%) of the FAA
desired coverage for the crosswind component of 10.5 knots, a crosswind runway may be
needed to provide additional wind coverage. This runway, if considered, would likely be a hard
surface to accommodate all-season use. Because the Airport serves a variety of users, multiple
design aircraft could be utilized in discussion of potential crosswind runway alternatives.
Consequently, it is recommended that a crosswind runway be considered. Chapter 4 addresses
these issues in more detail.
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Runway Length and Width.  The specific length and width of a crosswind runway would be the
product of determining the potential users and their needs. For example, the KC-135 (D-IV
aircraft) can operate with crosswind components over 13 knots so they do not need a crosswind
runway since there is 98.75 percent (98.75%) crosswind coverage during crosswinds of more
than 16 knots or more. Some of the smaller commercial service aircraft currently utilized by the
airlines at Sawyer are more susceptible to crosswind conditions; therefore, looking at design
lengths and widths to accommodate C-1l and B-Il aircraft should be considered in the alternatives
analysis.

Pavement Strength. Similar to the issue with runway length and width, pavement strength is
also a product of the design aircraft; consequently, the recommended pavement strength for a
crosswind runway would be assessed during the alternatives analysis.

Obstacle Free Zone (OFZ). The size of an OFZ is dependent upon the size of aircraft using the
runway and the visibility minimums for any associated instrument approaches. A potential
crosswind runway would likely serve either B-Il or C-1l aircraft with either a visual approach or a
non-precision instrument approach. By utilizing a GPS or RNAV approach, there are several
options for the size of the OFZ. If a B-ll runway were constructed with a visual approach that had
visibility minimums not lower than % statute miles, the OFZ width would have to be 400 feet
centered on the extended runway centerline and would extend 200 feet beyond the runway end.
Under this scenario, the potential crosswind runway would not include an inner-approach or inner
transitional OFZ surface since an approach lighting system would not be anticipated.

Runway Safety Area (RSA). Since the potential crosswind runway would likely be designed for
either B-Il or C-Il aircraft, both with approach visibility minimums not lower than 3/4 statute miles,
there would be different dimensions associated with the ARC used to determine size of the RSA.
A B-Il runway would require an RSA of 150 feet in width and a length beyond each runway end of
300 feet. Should a C-II alternative be considered, the RSA width would increase to 500 feet in
width and 1,000 feet beyond each runway end. In both instances, the RSA parallels the runway
surface at the appropriate width for the full length of the runway, in addition to the length beyond
the runway end.

Runway Object Free Area (ROFA). Similar to the RSA, the ROFA for a crosswind runway
would likely be designed for either B-Il or C-IlI aircraft; consequently, there would be different
dimensions associated with the ROFA for each scenario. A B-Il runway would require an ROFA
of 500 feet in width and a 300 foot length beyond each the runway end. Should a C-II alternative
be considered, the ROFA width would increase to 800 feet in width and 1,000 feet beyond each
runway end. In both instances, the ROFA also parallels the runway surface at the appropriate
width for the full length of the runway, in addition to the length beyond the runway end.

Runway Protection Zones (RPZs).  Again, the dimensional requirements for this surface would
be based upon the approach visibility minimums and the design aircraft. There would also be
differences in the size of the RPZs associated with a crosswind runway depending upon the size
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of aircraft. Table 3-4 summarizes the possible dimensions associated with the two most likely
scenarios for a crosswind runway.

Options for Runway Protection Zones for a Crosswind

Table 3-4

Runway at Sawyer

Approach Facilities ) i
o Length Inner Width Outer Width RPZ
Visibility Expected to
. (Feet) (Feet) (Feet) (Acres)
Minimums Serve
Aircraft
Approach
_ 1,000 500 700 13.770
) Categories
Visual and
A&B
Not Lower A 7
than 1-Mile rera
Approach
_ 1,700 500 1,010 29.465
Categories
Cc&D
Not Lower
than 3/4 — All Aircraft 1,700 1,000 1,510 48.978
statute mile

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

3.7 Taxiway System

Taxiways link independent facilities and require careful planning for optimum airport utility. The
taxiway system should provide for free movement of an aircraft to maneuver to and from the
runway, terminal buildings, cargo areas, and parking areas. Taxiways can increase the utility of
an airport by creating additional surfaces for aircraft to operate on, freeing the runway surface for
use. For example, an aircraft can taxi from the terminal area to a runway end on a taxiway to
prepare for take-off. Without the taxiway, the aircraft would have to taxi on the runway surface to
reach the runway end (known as back-taxiing) to reach the desired take-off location. While this
taxiing aircraft is on the runway, all other aircraft are precluded from utilizing the runway
environment. With the taxiway in place, an aircraft can be taxiing to the runway while an
additional aircraft may be landing or taking off. This increases not only utility but safety as aircraft
are clear of the runway limiting chances for aircraft collisions.

An extensive taxiway system has previously been constructed to support Runway 1/19. The
taxiway system consists of seven taxiways/exit taxiways designated A through G. All of these
taxiways are 75 feet wide with the exception of Taxiway G which is 50 feet wide. The taxiways
not only meet the current mix of aircraft that utilize the Airport (i.e., military, airline, general
aviation, business jets) but exceed traditional design standards.

Taxiway A is designated as the parallel taxiway to Runway 1/19 as it is parallel to the runway.
This taxiway provides access to the runway ends through connector taxiways that have
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connections from the runway to Taxiway A. It also provides access from the various aircraft
aprons and parking areas.

No additional taxiways are recommended for Runway 1/19. Should a crosswind runway be
considered for future development, the inclusion of a parallel taxiway will help to maintain the
utility of the runway surface. At least 20,000 annual operations by the critical aircraft are typically
used as a threshold for justification of construction of a parallel taxiway.

Taxiway Safety Area. The taxiway safety area (TSA) is a critical two-dimensional area centered
on the taxiway centerline which shall be:

Cleared and graded with no potentially hazardous ruts, humps, depressions or other
surface variations

Drained by grading or storm sewers to prevent water accumulations

Capable, under dry conditions of supporting snow removal equipment, ARFF
equipment, and the occasional passage of aircraft without causing structural damage
to the aircraft

Free of objects, except for those that need to be located in the taxiway safety area
because of their function

Based on FAA criteria, the safety area for taxiways serving D-IIl aircraft is 118 feet wide. All of
the taxiways on the Airport currently meet FAA criteria for taxiway safety area dimensions.
Should a crosswind runway be considered, the TSA for a B-1l and C-II configuration is 79 feet
wide.

Taxiway Object Free Area. Taxiway Object Free Areas (OFAs) are also centered on the
taxiway centerline. The OFA shall be clear of service vehicle roads, parked aircraft, and all above
ground objects except for those objects that need to be located in the OFA for air navigation or
aircraft ground maneuvering purposes. The OFA for taxiways servicing D-III aircraft is 186 feet
wide. All taxiway OFAs on the Airport currently meet FAA criteria for taxiway OFAs. Should a
crosswind runway be considered for construction, the taxiway OFA for a B-ll or a C-ll
configuration would be 131 feet in width.

Runway Hold Lines . Runway holding position lines (hold lines) identify the location on a taxiway
where a pilot is to stop before being cleared to proceed onto a runway. All taxiways intersecting
runways must have hold lines located at the border of the runway safety area. The appropriate
setback distance is determined by the design aircraft and the type of approach to the runway.
For angled taxiways, the distance is measured from the edge of the hold line closest to the
runway. Except for certain unique situations, the hold lines are to be installed perpendicular to
the taxiway centerline.

As previously discussed, Runway 1/19 is designated as ARC D-Ill and has a precision approach
serving both runway ends. Since the RSA for Runway 1/19 is 500 feet wide, the standard
location for holding position markings is 250 feet from the runway centerline. There are four (4)
holding position markings on the taxiways that intersect Runway 1/19. All taxiways intersecting
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Runway 1/19 meet or exceed this design standard. No changes are recommended. A crosswind
runway would have hold lines marked on the taxiways that cross into the crosswind runway’'s
safety area.

3.8 Aircraft Parking Areas (Aprons)

Similar to the runway and taxiway surfaces, the amount of aircraft parking area or apron space at
Sawyer exceeds the standard needs for the planning period. The current aprons that service the
terminal building and the general aviation terminal area are sufficient in size in that they offer
extensive area for the short- and long-term parking of aircraft. Typically the size of apron areas is
a product of the number of based aircraft, as well as the type of itinerant aircraft landing at an
airport, in addition to the size and number of commercial airline operations an airport
experiences. With more than 115 acres of apron area, there is no need identified during the 20-
year planning horizon that additional apron area will be necessary.

3.9 Air Traffic Control Tower

The facilities of the air traffic control tower (ATCT), along with its
function and designated airspace were described in Chapter 1.
Air traffic controllers must have a clear view of all paths for
arriving and departing aircraft as well as all ground (aircraft and
vehicular) movements on controlled surfaces. In this regard,
controller line-of-sight is an important factor for evaluating Airport
improvements and certain off airport development projects.

The Airport Layout Plan (ALP) includes the controller critical site
lines and other criteria that help define the areas available for
building development, runway visibility zones, aircraft parking
limits, and building restriction lines. The current location of the
ATCT and functionality of the existing facilities meet current
needs at the Airport. No changes are planned.

3.10 Airfield Lighting, Signage, and Electrical

This section describes any changes to airfield lighting that may be necessary over the next 20
years. For purposes of this section, airfield lighting consists of the airport beacon, approach
lighting, visual approach aids, runway lighting, taxiway lighting, and miscellaneous airfield lighting
including the electrical vault.

A document titled Study of the Existing Airfield Electrical System and Navaid Components was
completed in October 2008 by Mead & Hunt, Inc. which assessed the viability of the existing
electrical and navigational aid components at Sawyer. Recommendations from that study
targeted several facility improvements related to the issues addressed as part of this section
including:
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Installation of additional ground rods/larger conductors to improve the overall
grounding system

Replacement of partially damaged system cables, particularly the runway circuits
Replacement of approximately fourteen existing lighting cans used on the medium
intensity taxiway lighting (MITL) with full depth cans

Retrofit of the existing control system with a fiber optic system which would reduce
the system vulnerability to lighting, electromagnetic interference (EMI), and radio
frequency interference (RFI)

Construction of a new airfield vault is recommended to provide a more strategically
placed facility within the confines of the secured area environment

Replacement of existing constant current regulators (CCRS) to increase reliability in
powering the runway circuit.

Installation of an emergency generator that is large enough to match the capacity of
the existing electrical service to the passenger terminal building

Replacement of existing Precision Approach Path Indicator (PAPI) units

Secure services of a master electrician to oversee many of these upgrades, as well
as provide an experienced and knowledgeable staff person to address electrical
related airport concerns

Airport Beacon. A beacon is an integral part of an airfield lighting system. The beacon projects
a beam of light in two directions 180 degrees apart. The optical system consists of one green
lens and one clear lens. At airports such as Sawyer, the rotating mechanism is designed to
rotate the beacon to produce alternate white and green flashes of light with a flash rate of 24 to
30 flashes per minute. The main function of the beacon is to indicate the location of a lighted
airport. At Sawyer, the beacon is located at the south end of the field and is controlled by the
ATCT. The current beacon meets the needs of the Airport and its users; consequently, no
changes are planned.

Approach Lighting.  Approach lighting provides aircraft with guidance when approaching the
Airport for landing. Usually, these facilities are specific to a particular runway. For example,
Runway 1 is served by a Medium Intensity Approach Lighting System with Runway Alignment
Indicator (MALSR). A MALSR has is a medium intensity approach lighting system (ALS) installed
in the RPZ along the extended centerline of the runway. The MALSR provides visual guidance to
pilots on runway alignment, height perception, and horizontal references for Category | precision

approaches.

Visual Approach Aids. Visual approach aids are often considered as those that provide
guidance to a pilot when identifying and navigating toward a runway for landing. Runway 1 is
served by a Precision Approach Path Indicator (PAPI) while Runway 19 is served by a PAPI and
Runway End Identifier Lights (REILs). The PAPI lights provide horizontal guidance to an
approaching aircraft which enables the pilot to gauge the height and angle needed on approach
to a runway. REILs are flashing strobe lights which are used to identify the end of the runway
and do not provide horizontal guidance. No changes are recommended for these aids; however,
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if a crosswind runway were constructed, it is recommended that both a PAPI and REIL be
planned for installation on either end of the runway.

Runway and Taxiway Lighting.  To create an airport which can be operational 24-hours a day, it
is important to install runway and taxiway lighting systems. This includes standard ground based
lighting fixtures that illuminate and delineate the edge of runway and taxiway pavements. The
high-intensity runway and taxiway edge lighting on Runway 1/19 is adequate. Other than routine
maintenance and electrical upgrades, no changes are recommended to the Runway 1/19 lighting
system. If a crosswind runway is considered, medium-intensity runway and taxiway lighting is
recommended to increase the safety and utility of the runway.

Miscellaneous Airfield Lighting. Miscellaneous airfield lights include lights for wind indicators
and obstructions. Three wind cones are located strategically around the Airport to provide pilots
with the direction from which the wind is blowing. Each of these has been installed with lighting
systems to assist pilots in viewing them at night or in low visibility situations and is marked by an
obstruction light. Other objects penetrating navigable airspace may also require obstruction
lighting in accordance with any airspace evaluations performed for obstacles penetrating FAR
Part 77 surfaces. At the present time, there are very few objects with obstruction lighting at the
Airport.

Airfield Signage.  Sawyer is certified under the U.S.
Code of Federal Regulations (C.F.R.) 14, Part 139 which
requires a Sign Plan in the Airport Certification Manual.
The Sign Plan must show the locations and types of all
signs on the airfield. The airfield signage plan should be
updated regularly when modifications to airfield signs
occur.

3.11 Navigational Aids

Several ground-based navigational aids (NAVAIDs) are already installed at the Airport and were
previously described in Chapter 1. It is important to note that in addition to the physical
equipment associated with NAVAIDs, critical areas that must be maintained to clear any object
that can reflect the electronic signals emitted, leading to degraded navigational performance.
Two of these critical areas exist at Sawyer: One by the Runway 1 ILS glide slope antenna and
the other by the Runway 1 ILS localizer antenna.

Runway 1 Localizer Antenna.  The existing ILS localizer antenna serving Runway 1 is located
about 1,925 feet northwest of the departure end of Runway 1.

Runway 1 Glide Slope Antenna. A glide slope antenna also serves Runway 1. The glide slope
signal is used to establish and maintain an aircraft's decent rate until visual contact confirms the
runway alignment and location. No changes are recommended.
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Future Runway 19 and Crosswind Runway NAVAIDS. Planning for a future MALSR, in
association with an instrument landing system or other precision instrument approach for Runway
19, is recommended to provide a greater level of use on the primary runway. Additionally, if the
Wide Area Augmentation System (WAAS) approach is implemented by the FAA, this would be
available as well for use on Runway 1/19.

If a crosswind runway is considered, provisions are not anticipated to include approach lighting
since a precision instrument approach is not expected beyond the installation of PAPIs and REILs
on each runway end as discussed in the previous section. A non-precision instrument approach
with use of a GPS based approach, such as an RNAYV or LPV as discussed previously, has been
planned but would not require any ground based equipment for their implementation.

Automated Weather Observation System (AWOS). An Automated Weather Observation
System (AWOS) is installed in the infield area. The AWOS provides real-time weather
information for pilots including altimeter setting, wind speed, wind direction, temperature, dew
point, cloud cover, ceiling, and precipitation. This information is available over a radio frequency
(118.375 MHz), via telephone (906-346-5126), and worldwide via the national aviation weather
reporting network. This real-time weather information is of primary importance to pilots utilizing
the Airport, especially under instrument meteorological conditions. No changes or improvements
are recommended to this system during the 20 year planning period.

3.12 Terminal Facility

A well designed passenger terminal, in terms of size and layout, as well as parking
considerations, contribute to the efficiency of an airport’s operation. These factors should be of
prime consideration when viewing the terminal facilities at Sawyer. The existing Airport terminal
facility is located on the east side of the airfield off of Airport Avenue. The passenger terminal
has a total gross floor area of approximately 41,000 square feet. The terminal is separated into
two areas; secured and non-secured. The secured area is a simple hold room while the non-
secured area includes the airline ticket counters, bag check area, restrooms, waiting area, rental
car counters, and a snack shop. Chapter 1 of this document contains a more detailed summary
of these facilities and their associated foot space.

Passenger vehicle parking is located immediately east, north, and south of the terminal building.
These parking areas serve long term and short term parking, rental car parking, and employee
parking. The parking area was recently expanded in 2008, and now provides the Airport with
approximately 600 public/passenger parking spaces. This will allow for continued growth and
development of passenger traffic at the Airport.

Terminal Facility Space Requirements. During the passenger survey effort, the project team
observed the terminal facility during periods of peak passenger demand and identified several
potential terminal improvements which the Airport should consider. Many of the design issues
are a result of the requirements instituted by the Transportation Security Administration (TSA)
after the terrorist attacks on September 11, 2001. The size of the equipment, coupled with the
new process for passenger screening, have become significant issues which impacted the
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operational efficiency of the terminal area. For example, the need to have the passenger
screening areas just prior to boarding has necessitated several changes to the manner in which
passengers previously utilized airport boarding areas. These issues are discussed below in
greater detail and should be considered as funds become available with the goal to enhance the
traveling experience for passengers and to encourage them to continue their use of Sawyer for
their aviation travel needs.

Passenger Hold Room . The most critical improvement would be the enhancement of the
passenger hold room. The existing hold room is 2,300 square feet and can accommodate
approximately 75 passengers. During peak periods, multiple flights are leaving Sawyer
simultaneously resulting in combined passenger loads exceeding 75 passengers. Additionally,
the current hold room does not have rest room facilities or vending machines. Because of this,
many passengers choose to wait for boarding in the unsecure area of the terminal which provides
restroom, vending options, and a snack shop.

Flight delay is a secondary effect of the size of the hold room due to lack of restrooms and food
options in the secure area. As noted, many passengers choose to wait in the unsecured terminal
area prior to boarding their flights, requiring the Transportation Security Administration (TSA) to
process a high volume of passengers in a short period of time. Ideally, if the hold room provided
adequate amenities to accommodate passenger needs, they could enter the secure area after
they check in for their flight, thus avoiding a high passenger screening volume immediately prior
to boarding which can result in flight delays.

It is recommended that an expansion of the passenger hold room be considered as part of any
terminal expansion to address airline and passenger needs to reduce flight delays. A specific
size is not recommended at this time as a full terminal area study should be conducted to fully
assess the detailed needs for the individual facilities such as the number and sizing of restroom
stalls, vending areas, seating, and queuing area for boarding. Each of these items would vary
depending upon the anticipated capacity of the hold room area and requires much greater detail
than is available as part of the Master Plan Study. It is recommended that a Concept Budget
Report be completed to assess these needs in much greater detail.

Passenger Requests . Passenger surveys were conducted as part of the Master Plan Study to
help determine what additional amenities the Airport could provide to make the passenger travel
experience more enjoyable. Survey respondents identified the following improvements that
would be beneficial to passengers, many of which were observed by the project team during the
on-site inspections:

Restrooms inside the hold room

Full service restaurant

Faster wireless internet service

Televisions inside the terminal with news and weather updates
More comfortable terminal furniture
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As noted with the passenger hold room, each of these items should be considered in expansion
plans of the terminal building. Some items, such as a full service restaurant, would require not
only additional floor space be added to the terminal but also require the Airport to handle the
procurement of a vendor to run such an operation. The installation of faster wireless internet,
televisions, and more comfortable furniture are items which the Airport should take under
consideration as it evaluates the types of services it desires to provide to the traveling public.
Funding for such items would be the responsibility of the Airport as these services are not eligible
for federal or state funding. Since there are a diverse number of ways to address these items, no
specific recommendations are provided regarding these issues as part of the Master Plan Study.
It is recommended that the Airport consider these issues as part of their future development of
the facility in an attempt to address passenger needs.

Terminal Facility Baggage Makeup Area . Based upon conversations with existing airline staff
members, as well as project team observations during field investigations, it was noted that an
expansion of the existing baggage makeup area is needed. The existing area is approximately
1,500 square feet in size and during times of concurrent aircraft departures, the area becomes
excessively congested. Expansion of this area would increase the efficiency of the baggage
makeup. Since there are a diverse number of ways to address this issue, no specific
recommendations are provided as part of the Master Plan Study; however, it is recommended
that the Airport consider this issue as part of their future development of the facility in an attempt
to increase the utility and efficiency of the baggage makeup area which may reduce flight delays.

Terminal Facility Vehicular Parking Requirements. With the 2008 expansion and redesign of
the terminal parking areas, the Airport is much better suited to handle the parking needs of
passengers, rental cars, and employees. The 2008 project made a concerted effort to segregate
some of these users to provide a better flow and consolidate them into more efficient areas for
access to the terminal building. Should an increase in airline passengers be experienced at the
Airport, provisions should be made to continue the expansion of the parking areas to the east to
accommodate additional vehicles. At the present time and into the foreseeable future (10-year
scenario), the existing parking is expected to be adequate for the needs of the Airport.

3.13 Aircraft Rescue and Fire Fighting (ARFF)

Because Sawyer provides commercial airline service, it must be certified under Federal Aviation
Regulation Part 139. One of the requirements of Part 139 criteria is the provision of qualified
airport rescue and fire fighting personnel, equipment, and vehicles at the Airport. The ARFF
building at Sawyer is located just north of the passenger terminal. The ARFF facility houses
state-of-the-art fire fighting vehicles and rescue equipment, along with trained staff to utilize the
equipment in the event of an aircraft emergency. Since the building has been recently
constructed in 2005, no improvements to this facility are recommended at this time.

3.14 Air Cargo Facility Requirements

Air cargo operations and associated facilities at Sawyer are limited at this time; however, the
opportunities for expansion are significant. Current air cargo into Sawyer is either flown in by
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Superior Aviation, servicing UPS, or is transported in as part of regular commercial flights. For
non-express shipping, Lansing, Grand Rapids, Green Bay, and other commercial airports in
Michigan, Minnesota, and lllinois fly their cargo into Chicago, Detroit, or Minneapolis before being
loaded and routed to Sawyer. Through its central hub at Lansing’s Capital Region International
Airport, UPS utilizes Superior Aviation to ship express freight to and from Sawyer.

With the runway and apron areas that are currently available at Sawyer, there is a considerable
asset available to the cargo operators; however, it is important to understand the current
condition of the cargo industry prior to evaluating the feasibility of Sawyer’s ability to attract cargo
operations.  With the explosion of foreign trade and such innovations as internet shopping,
shipping for cargo and packages by air has become an increasingly important mode of delivery
for businesses. An important element in the cargo market is the development of intercontinental
air routes to other global destinations.

Until the late 1990s, international aircraft flying from North America to Russia, Asia, and Europe
would fly east or west to reach their destination depending on the departing location. These
east/west routes typically encountered a headwind that results in longer flights and higher fuel
consumption. In an effort to expedite the movement of goods, intercontinental air routes were
developed in the late 1990s. The Russian, American, and Canadian governments agreed to
establish intercontinental routes over the North Pole that would significantly reduce the time and
costs required to fly international cargo routes. Four designated flight paths over the poles and
into Russian Federation airspace have been established which are utilized by multiple aircraft
companies.

These intercontinental routes provide substantial savings to the airlines utilizing the routes as
they are more direct and have fewer headwinds than traditional east-west routes. These flights
require a shorter distance from airports in North America and Asia. This benefit in distance
equates to savings in time and fuel costs. However, the savings of these flights are only realized
on flights originating in North America. Return flights over the poles to North America are not as
beneficial as the more traditional southern routes that can take advantage of strong tail winds;
consequently, flights taking goods to the Asian, Russian and European markets benefit from the
routes over the North Pole but imports are still brought to the North American markets via the
more traditional east-west routes.

In terms of the United States cargo market, the vast majority of the overall market centers on
flights between the major commercial airports of the world. Within the United States, these
primarily include San Francisco International Airport (SFO), Chicago O’Hare International Airport
(ORD), Newark Liberty International Airport (EWR), and John F. Kennedy International Airport
(JFK) in New York. From Chicago — O’Hare, you will find flights from several major carriers.
Other airports such as Los Angeles International (LAX), Miami International (MIA), and Hartsfield-
Jackson Atlanta International (ATL) also have significant cargo activity. While airports in Miami
and Atlanta connect the airlines with markets and destinations in South America, the other
airports offer several weekly flights to markets in Asia. These airports include Hong Kong
International, Singapore Changi, Narita International in Tokyo, Incheon International in Seoul, and
Pudong International in Shanghai. Regionally, Indianapolis International Airport (IND) is home to
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Federal Express (FedEx) and is a large hub for FedEx in the United States. In Michigan, FedEx
has a presence at Gerald R. Ford International Airport in Grand Rapids, while UPS has
operations based out of Capital Region International Airport in Lansing. This demonstrates the
fact that there are both international and domestic markets which could be targeted as potential
users of Sawyer. Figure 3-3 illustrates a sample of the flights that are currently operating within
the vicinity of Sawyer. As shown in the graphic, there are a number of flights, including regional,
national, Canadian, and intercontinental flights utilizing the airspace near Sawyer; thus indicating
that Sawyer is in a strategically advantageous location for future growth.

It appears that the majority of international air cargo is comprised of freight and mail, which is
illustrated in Figure 3-2. Freight and mail shipments occur regularly between major markets on
existing commercial air service carriers, whereas the express industry is made up of primarily
consumer items using on-demand shipping with such carriers as UPS and FedEX.

Figure 3-2 - International Air Cargo Shipments

Source: Boeing World Air Cargo Forecast 2008/2009

The U.S. market share of freight classifications is significantly different from the international
market share. Within North America, the U.S. domestic air cargo market accounts for just under
94 percent (93.8%) of the total freight shipped. Out of this large market, and illustrated in Figure
3-4, express carriers have gone from near non-existence in 1975 to dominating the current U.S.
domestic market. With fleet operations from UPS, FedEx, and others, it currently has a 60.9
percent (60.9%) domestic market share. Its growth is likely due to an expanding U.S. consumer
economy over the last 30 years and the rise of on-demand shipping for consumer goods.

Although Figure 3-4 was not updated in the Boeing World Air Cargo Forecast 2008/2009 from
their 2004/2005 report, it is important to note the level of difference between international and
U.S. express service market shares. In addition to an increase in U.S. express carrier market,
world air cargo traffic as a whole is expected to triple over the next 20 years as illustrated in
Figure 3-5.
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Figure 3-3
Air Routes Over The Upper Peninsula
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Figure 3-4 - U.S. Air Cargo Market

Source: Boeing World Air Cargo Forecast 2004/2005

Figure 3-5 — World Air Cargo Traffic

Source: Boeing World Air Cargo Forecast 2008/2009

Sawyer is located some distance from major markets such as Chicago or Detroit which creates
extended travel times via land routes which may detract from the attractiveness of this northern
location. Additionally, the existence of other air cargo airports in the Great Lakes Region that
already offer air cargo opportunities provide immediate options for services and growth near
existing major population centers which may reduce the degree of interest a business may have
in investing in development at Sawyer. These other cargo airports have not reached a saturation
point where capacity or efficiency is being impacted by high demand for space or services. Until
that happens, it is likely that Sawyer may be at a disadvantage to attract general cargo or
intercontinental cargo operators.
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It should be noted that it is important to preserve space within the existing facilities to
accommodate this market. Sawyer is one of only a handful of airports with the existing facilities
necessary to accommodate the aircraft being utilized for these types of flights. For example, the
intercontinental routes over the North Pole require an aircraft that is capable of flying direct to its
destination while carrying a large payload. The aircraft that are currently providing a large portion
of these air cargo operations include Boeing 747-400s and Airbus A380s. These aircraft require
significantly more infrastructure than some of the smaller commercial airliners operating today.
Many of the aircraft that service intercontinental air cargo markets require a runway length of at
least 10,000 to 12,000 feet in length. With Sawyer’'s existing 12,370 foot runway, the existing
infrastructure is available to immediately accommodate these users.

This existing infrastructure is also an important item to note with regards to emergency landings.
Since many of the existing intercontinental and general cargo airports are located south of the
Sawyer area, there are numerous flights near Sawyer by these cargo haulers. Should they
experience mechanical troubles, Sawyer is located in proximity to their flight paths and can be
used as an emergency landing site which can accommodate not only their runway needs but also
provide infrastructure and maintenance facilities that may be able to service these aircraft.

Sawyer does not currently have any facilities solely devoted to the sorting and distribution of
cargo; however, the potential for one or more carriers to begin cargo operations exists,
particularly because of the existing Airport infrastructure, as previously noted. For example, there
is ample room for the construction of a new hangar or sorting facility off the existing ramp area,
south of the commercial service terminal building, where readily usable pavement is available for
aircraft operations as well as pavement in place for ground access and auto and truck parking.

An example of a potential facility would include a 5,000 square foot building for cargo processing
and apron area to accommodate the maneuvering and parking of cargo sized aircraft, as well as
parking for cargo tug vehicles and the storage of containers. At this time, it is recommended that
place holders for areas to accommodate these uses be planned for, but note that the exact size
required for these types of developments should be determined by the specific cargo company
utilizing it.

3.15 Commercial Aircraft Maintenance

Commercial aircraft maintenance opportunities are plentiful at Sawyer because of the number of
existing large aircraft hangars. As demonstrated by the operations of American Eagle, which
utilizes three existing hangars for maintenance, there are facilities available for other commercial
aircraft maintenance operations. At this time, it is not recommended that any new structures be
constructed to accommodate this type of use; however, retrofitting of existing buildings or
improvements to make them more attractive to potential tenants is advisable. Assessments of
individual buildings are not included as part of this study as that would require substantial
architectural and structural assessments. As federal, state or local funds become available, it is
recommended that some of the hangars be improved to provide for immediate occupancy should
a tenant be interested in moving to Sawyer. Additional improvements may be targeted on a more
specific basis pending individual needs of potential users.
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3.16 General Aviation Facility Requirements

The demand-capacity assessment of Sawyer’s general aviation facilities includes evaluating the
aircraft storage buildings, aircraft parking areas, and aircraft maintenance facilities. This
assessment centers on the based aircraft projected for the Airport and the need to support them.
The general aviation development options will be discussed in Chapter 4.

3.16.1 General Aviation Aircraft Storage and Mainte  nance Hangars

The aircraft storage building requirements, or hangar requirements, for general aviation (GA)
aircraft typically depend on the local climate conditions, as well as the size and type of the based
fleet at the Airport and local preferences. Airports that experience extended periods of inclement
weather tend to have larger percentages of their based aircraft stored in hangars. In addition,
aircraft that have higher values are also usually stored in hangars. At Sawyer, nearly all aircraft
are stored in hangar facilities rather than on the ramp, due largely in part to the amount of snow
experienced each winter. For analysis purposes, all based aircraft are assumed to be stored in
hangars and all transient or itinerant aircraft are to be provided a parking or tie-down space on
the apron area. At the present time, there are a number of based aircraft currently being stored in
hangars. It is difficult to quantify the actual space being attributed to this use since the Airport
has a mix of both traditional T-style hangars, which typically house a single aircraft, and box style,
or conventional, hangars which can often accommodate more than one aircraft at a time
depending upon the size of the structure.

In today’s market, hangar construction is typically driven by a demonstrated demand. The “build
it and they will come” philosophy has become very limited as many airports are instead opting to
develop a waiting list that is used to gauge the need for aircraft hangars. Once the demand for
aircraft storage reaches a specific level, an individual airport may begin construction of a hangar
facility. Additionally, many aircraft owners want to own their own hangar in which case an airport
allows for construction by private owners and administers the construction of the hangar through
a lease. These situations often result in the construction of a conventional hangar, where T-
hangars are often constructed by an airport or a group of investors. In either scenario, provisions
for additional hangar construction should be made as part of the long term growth of the Airport;
however, tying specific size, number, or style of construction is not being included here to provide
the Airport with flexibility as the demand for aircraft storage evolves over time.

Other facilities that can be found at the Airport are hangars capable of housing aircraft
maintenance operations. Aircraft maintenance hangar requirements can vary significantly from
airport to airport. Requirements are generally dependent upon the number of fixed base
operators (FBOs) at an airport and the nature of the services they provide. Additionally,
assessing how much of an FBOs conventional hangar space is utilized for maintenance versus
aircraft storage can be quite difficult as FBO hangars are quite often used for aircraft
maintenance, aircraft storage, flight training and rental, and servicing transient general aviation
aircraft. How much space is dedicated to each service can vary daily. Planning ratios generally
assume that an additional 15 percent (15%) of the total aircraft storage area is required for
adequate aircraft maintenance facilities.
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All hangar development shall also include the appropriate apron and access requirements in front
of the hangar including lead-ins and taxilane object free areas. The Airport should replace or
maintain the existing hangar facilities through the planning period as necessary. Development
options to meet the required amount of aircraft storage space will be discussed in Chapter 4.

3.16.2 Aircraft Parking Areas

As previously noted in Section 3.8, paved apron areas are typically provided for aircraft which do
not have hangar storage. However, since it is assumed that all based aircraft will desire hangar
storage, itinerant aircraft parking requirements is the primary focus of this assessment.

The general aviation apron is located adjacent to the general aviation terminal building at the
southeast end of the airfield. The apron is adjacent to the building which houses the FBO and is
73,110 square yards in size. The existing ramp area and tie-down space is more than ample for
existing and near-term future demand. The methodology to determine the apron area required to
accommodate transient aircraft is as follows:

Estimated peak month itinerant operations (6.1% of annual traffic in peak month and
53% of itinerant general aviation traffic)

Estimated average daily itinerant operations for the peak month (30 days in peak
month)

Assuming ramp space will be needed to accommodate 35 percent (35%) of the busy
day transient aircraft at any given time during the day

Planning standards indicate that 670 square yards should be allocated to each parking position
on the transient apron. This factor also includes an allowance for the aircraft circulation
requirements on the apron. Table 3-5 presents a summary of the future ramp requirements for
the projected number of itinerant operations.

Table 3-5
Apron Requirements

Factor 2006 2015 2030
PMAD General Aviation Operations - 35 37 47
PMAD ltinerant Operations 53% 16 20 25
Number of Parked Aircraft 35% 6 7 9
Apron Space Required (Square Yards) 670 4,020 4,690 6,030
Existing Apron Areas (Square Yards) 73,110 - - -
Apron Space Available (Square Yards) 69,090 68,420 67,080
Percent of Apron Space Available 94.5% 93.6% 91.8%
Notes: PMAD = Peak Month Average Day
Source: Mead & Hunt, Inc.
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As seen in Table 3-5, it is anticipated that the Airport’s existing general aviation ramp areas will
for all intensive purposes, be adequate through the planning period.

3.17 Other Airfield Design Issues

This section defines other airfield design criteria which are not addressed in previous sections,
including: aircraft parking limit lines, airport imaginary surfaces (FAR Part 77), and building
restriction lines. When combined with the criteria discussed in earlier sections (runway safety
areas, runway object free areas, obstacle free zones, and controller line-of-sight) these
restrictions establish the areas available for future aviation and non-aviation development
discussed in Chapter 4.

Aircraft Parking Limits.  Aircraft parking limits (APL) lines are established to define where it is
appropriate to park aircraft. Depending on the configuration of an airfield, APL lines may be set
with respect to a runway or taxiway and in some cases, NAVAID critical areas and runway
visibility zones. Due to the airfield configuration, the APL lines at Sawyer are set with respect to
both the taxiway OFAs and runway setback requirements. All APL lines are depicted on the
Airport Layout Plan.

Airport Imaginary Surfaces. FAR Part 77, Objects Affecting Navigable Airspace, establishes
standards for determining obstructions to aircraft. This is accomplished by defining specific
airspace areas in the environs of an airport in which objects can not penetrate. These airspace
areas are referred to as “imaginary surfaces.” Objects affected include existing or proposed
objects of natural growth, terrain, or permanent and temporary construction, including buildings
and equipment which is permanent or temporary in nature. Imaginary surfaces covered within
FAR Part 77 include:

Primary Surface
Transitional Surface
Horizontal Surface
Conical Surface
Approach Surface

Like RPZs, the dimensions of FAR Part 77 surfaces vary depending on the type of runway
approach. Sawyer’s existing FAR Part 77 surfaces for the approach to Runway 1 is designated
as precision while the Runway 19 approach is designated as non-precision. A crosswind
runway, if considered for future development, would likely be designed with a visual approach or
a non-precision approach.

Although the FAA can determine which structures are hazards to air navigation, the FAA is not
authorized to regulate tall structures. Under FAR Part 77, an aeronautical study can be
undertaken by the FAA to determine whether the structure in question would be a hazard to air
navigation. There is no specific authorization in any statute that permits the FAA to limit structure
heights or determines which structures should be lighted or marked.
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Figure 3-5 presents a plan and profile view of FAR Part 77 surfaces and detailed information
regarding the dimensions of the surfaces. Definitions of the key FAR Part 77 surfaces are as
follows:

Approach surface

The approach surface is longitudinally centered on the extended runway centerline
and extends outward and upward from the end of each primary surface. The
approach slope of a runway is a ratio of 20:1, 34:1, or 50:1, depending on the
approach type. The length of the approach surface varies from 5,000 to 50,000 feet
and also depends upon the approach type.

Transitional surface

The transitional surface extends outward and upward at right angles to the runway
centerline and extends at a slope of seven feet horizontally for each one foot
vertically (7:1) from the sides of the primary and approach surfaces. The transitional
surfaces extend to the point at which they intercept the horizontal surface at a height
of 150 feet above the established airport elevation.

Horizontal surface

The horizontal surface is a horizontal plane located 150 feet above the established
airport elevation and encompasses an area from the transitional surface to the
conical surface. The perimeter is constructed by generating arcs from the center of
each end of the primary surface and connecting the adjacent arcs by lines tangent to
those arcs. The radius of the arc is 5,000 feet for all utility or visual runways and
10,000 feet for all other runways.

Conical surface

The conical surface extends upward and outward from the periphery of the horizontal
surface at a slope of 20 feet horizontally for every one foot vertically (20:1) for a
horizontal distance of 4,000 feet.

Approach surface

The approach surface is longitudinally centered on the extended runway centerline
and extends outward and upward from each end of the primary surface. An
approach surface is applied on each end of the runway based on the type of
approach NAVAIDs. The required approach slope for Runway 1 and 19 is 50:1
(horizontal feet to vertical feet).

The inner edge of the approach surface is the same width as the primary surface and
it expands uniformly in width for 10,000 feet for runways with an approach slope of
20:1 and 34:1. For runways with an approach slope of 50:1 the approach surface
extends for a horizontal distance of 10,000 feet at 50:1 and then an additional 40,000
feet at 40:1. In order to allow for the heights of vehicles on roadways, the approach
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surface must clear rail lines by 23 feet, interstate highways by 17 feet, and all other
roads by 15 feet.

Penetrations To FAR Part 77 Surfaces.  The current Airport Obstruction Chart for Sawyer was
surveyed in August 1990 and published by the National Oceanic and Atmospheric Administration
(NOAA). Because this information is dated, the Airport had an aerial survey completed in August
2007. Light detection and ranging, known as LiDAR, was used to survey all ground obstructions.
LIDAR is a technology whereby a laser beam is projected at the ground from an airplane to
measure distance to the ground. This technology is used to create Digital Elevation Models
(DEMSs) which provide elevations of the ground and objects such as trees and buildings. Table 3-
6 summarizes the objects found within the FAR Part 77 surfaces and their impact on the
navigable airspace at Sawyer.

Penetrations of FAR Part 77 surfaces must be removed unless an FAA aeronautical study, based
on proposed operations, determines otherwise. To determine otherwise, the FAA must find no
substantial adverse effects as defined by Order 7400.2, Procedures for Handling Airspace
Matters, Chapter 7, Evaluating Aeronautical Effect, Section 1. Generally, Sawyer has very few
obstruction concerns; however, it is recommended that the trees which are nearing the
penetration of Part 77 surfaces be removed or pruned to reduce height.

Building Restriction Lines. The building restriction line (BRL) generally defines the limits of
development of all on-airport structures, except facilities required by their function to be located
near runways and taxiways. Areas unsuitable for building include existing and future runway
protection zones, runway and taxiway object free areas, runway visibility zones, NAVAID critical
areas, instrument approach obstacle clearance surfaces, and controller line-of-sight. After these
restrictions are taken into account, the ALP considers the height restrictions associated with FAR
Part 77 surfaces. Where no other restrictions exist, the BRL has been established at a minimum
distance of 745 feet from the centerline of Runway 1/19.

As previously noted, the vast majority of the infrastructure at Sawyer was constructed to serve
large military aircraft. Because of this, the runway and taxiway have been separated by a
distance of 1,086 feet. The existing BRL at the Sawyer is set at 745 feet from the centerline of
Runway 1/19 which locates the BRL between the runway and the taxiway. This implies that
construction of buildings or other objects is permitted outside of the BRL between the taxiway and
the runway. To prohibit the development of buildings or other objects between the taxiway and
runway, it is recommended that the BRL be moved to coincide with the taxiway object free area
located on the east side of Taxiway “A”.
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Figure 3-5

Obstruction Identification Surfaces

FAR Part 77

Dimensional Standards (Feet)

Visual Non-Precision Instrument
DIM ltem Runway Runway Precision
B Instrument
A B A Runway
C D
A Width of Primary Surface and 250 500 500 500 1,000 1,000
Approach Surface Inner Width
B Radius of Horizontal Surface 5,000 | 5,000 | 5,000 10,000 10,000 10,000
C Approach Surface Outer Width 1,250 | 1,500 | 2,000 3,500 4,000 16,000
D Approach Surface Length 5,000 | 5,000 | 5,000 10,000 10,000 *
E Approach Slope 20:1 20:1 20:1 34:1 34:1 *

A — Utility Runways

B — Runways Larger Than Utility

C — Visibility Minimums Greater Than % Mile

D — Visibility Minimums as Low as % Mile

40,000 Feet

* - Precision Instrument Approach Slope is 50:1 for inner 10,000 Feet and 40:1 for an Additional

Source: FAR Part 77
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Table 3-6
Existing FAR Part 77 Survey

Runway
i Top Allowable i Part 77 ) "
Object  Approach i i Penetration Disposition
Elevation Elevation Surface
End
Road CL* 1 1,170 1,194 -24 TS Remain
Road CL* 1 1,171 1,218 -47 AS Remain
Fence 1 1,180 1,212 -32’ TS Remain
Railroad 1 1,170 1,214 -47 TS Remain
Fence 19 1,230’ 1,257 -21 AS Remain
Road CL* 19 1,225’ 1,271 -30° AS Remain
Tree 19 1,274 1,271 -3 AS Prune
Tree 19 1,274 1,272 -2’ AS Prune
Road CL* 19 1,235’ 1,262 =27 AS Remain
Fence 19 1,237 1,257 -26’ AS Remain
Fence 19 1,240 1,255’ -1%5’ AS Remain
Building 19 1,240° 1,253 -13 AS Remain

*Note: Road CL (Center Line) includes 15’ clearance.
AS = Approach Surface TS = Transitional Surface
Source: Mead & Hunt, Inc.

3.18 Summary

Sawyer is the region’s principal airport, providing scheduled airline services and general aviation
facilities. Since the facilities at Sawyer were developed for military uses including large military
aircraft, the vast majority of these facilities currently exceed the typical FAA related design
standards and the projected needs. This leads to a fairly short list of facility requirements:

The design aircraft is the KC-135 which requires 11,000 feet of runway for standard
take-off and landing operations.

Wind analysis identified a need for a crosswind runway to accommodate small GA
aircraft during winter months.

Sawyer will not experience delay during the planning period.

The existing primary runway length adequately meets the needs of all Airport users.
All design standards meet or exceed FAA requirements.

Expansion of the terminal hold room is recommended to meet passenger needs and
reduce potential for flight delays including restrooms and vending areas. Expansion
of the baggage handling area is recommended to reduce congestion experienced
during flight overlaps.

Sawyer is well positioned to meet the needs of cargo and intercontinental cargo
carriers; however, it is unlikely cargo operators will locate at Sawyer until larger cargo
markets are saturated.
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Sawyer is an attractive location for commercial aircraft maintenance due to its
availability of large hangars and the area’s skilled work force.

General aviation facilities are adequate for current users. New GA development
should be considered when additional users have been identified.

3-36
Chapter 3 — Demand Capacity Requirements and Facility Requireme  nts



