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FACILITY REQUIREMENTS

3.1 INTRODUCTION
The aviation industry is constantly evolving with air travel demand steadily increasing. Due to the
evolution of RST, and the variety of aircraft that use its facilities, it is pivotal to plan for growth and
ongoing changes, so airport facilities may accommodate. The Facility Requirements chapter serves as an
evaluation of the airport facilities’ ability to accommodate current and future demand. Several factors
are considered when determining facility needs, as noted in prior chapters and reflected by the sections
within this chapter, including:





Design standards
Current and future demand
Current insufficiencies





Wind coverage
Spatial constraints
Capacity and delay.

For the completion of this chapter, Advisory Circular (AC) 150/5300-13A, Airport Design, was referenced
and is considered the guideline for the chapter as airport design standards, predominately dependent
on Runway Design Code (RDC), are defined within. In the conclusion of the Forecasts chapter the B757200, a C-IV aircraft, was identified as the current and future critical aircraft for the planning period. As a
result, most airside facilities will be evaluated using C-IV RDC design standards. Landside facilities, such
as the General Aviation (GA) Apron and taxilanes, will be evaluated referencing the design standards of
the most demanding GA aircraft to use the area. Though the functional areas will be planned to the
most demanding aircraft design standards, aircraft with smaller or larger RDCs are not prohibited from
operating at the Airport.

3.2 AIRSIDE FACILITIES REQUIREMENTS
As discussed in the Inventory chapter, airside facilities include runways, taxiways, and aprons, which will
all be evaluated in the following section. The evaluation of airside facilities includes factoring wind
conditions and calculating runway length required. When determining facility needs, it is important to
assess airside facility needs first as the runway system drives airfield layout.
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Airfield Orientation
Wind Analysis
Surface wind conditions, such as direction and speed, generally determine the desired runway system
alignment and configuration. Wind conditions affect all aircraft to varying degrees; however, the ability
to land and takeoff in crosswind conditions varies according to pilot proficiency and aircraft type.
Typically, the smaller the aircraft, the more it is affected by crosswinds.
The crosswind component allowed depends on the RDC. The RDC in the prior master plan for Runway
13/31 and Runway 2/20 was C-III, which allowed for a crosswind component of 16 knots. Due to the
change in RDC from C-III to C-IV, the allowable crosswind component at RST is now 20 knots, as shown in
Table 3-1. Runway 13/31 and Runway 2/20 are not solely used by C-IV aircraft, but also by aircraft in
different RDC classifications; therefore, all allowable crosswind components are displayed in Table 3-1
per RDC classification.

Table 3-1: RDC Crosswind Components
RDC
A-I and B-I
A-II and B-II
A-III, B-III, C-I through C-III, D-I through D-III
A-IV and B-IV, C-IV through C-VI, D-IV through D-VI, E-I through E-VI

Crosswind Component
10.5 Knots
13 Knots
16 Knots
20 Knots

Source: FAA AC 150/5300-13A, Airport Design, Change 1. Table 3-1

Wind data was obtained for the years 2008-2017 to determine wind velocity and direction at the
Airport. There were 135,298 observations recorded during this time. The FAA recommends the primary
runway have 95 percent wind coverage, which maximum crosswind component should not be exceeded
more than 5 percent of the time. If 95 percent wind coverage cannot be met solely by the primary
runway, the FAA recommends a crosswind runway support the primary so together they achieve 95
percent wind coverage.
Table 3-2, All-Weather Wind Coverage Summary, details the wind coverage offered by the Airport’s
existing runway system, including the coverage for each runway end individually. Based on the allweather wind analysis for RST, using the FAA Airport GIS Program’s Wind Rose File Generator and Wind
Analysis Tool, the existing Runway 13/31 and Runway 2/20 configuration provides the following
combined all-weather wind coverage: 99.95 percent for the 20-knot crosswind component, 99.71
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percent for the 16-knot crosswind component, 98.99 percent for the 13-knot crosswind component, and
96.81 percent of the 10.5-knot crosswind component. Figure 3-1 depicts the all-weather wind rose.

Table 3-2: All-Weather Wind Coverage Summary
Runway
Runway 13
Runway 31
Runway 13/31
Runway 02
Runway 20
Runway 02/20
Runway 13/31
and Runway
02/20 (combined)

Wind Coverage Provided Under All-Weather Conditions
10.5 Knot
13 Knot
16 Knot
50.23%
54.15 %
57.40%
56.44%
59.67%
62.31%
86.17%
92.38%
97.18%
45.48%
50.31%
55.41%
57.04%
62.29%
67.30%
77.49%
85.52%
93.17%
96.81 %
98.99%
99.71%

20 Knot
58.82%
58.64%
99.23%
58.64%
70.17%
97.73%
99.95%

Source: National Oceanic and Atmospheric Administration, National Climatic Data Center, Station 726440, Rochester
International Airport, Rochester, MN. Period of Reporting 2008-2017; 135,298 Total Observations, and tailwind component of
five knots for unidirectional runways and sixty knots for bidirectional runways.

Tables 3-3 and 3-4 detail the wind coverage in Visual Flight Rules (VFR) and Instrument Flight Rules (IFR)
conditions, respectively. As illustrated in the tables, local wind conditions at RST favor the use of Runway
13 and Runway 20 during all-weather and VFR conditions, while local wind conditions favor Runway 31
and Runway 02 during IFR conditions. Figure 3-2 depicts the IFR-weather wind rose.

Table 3-3: VFR-Weather Wind Coverage Summary
Runway
Runway 13
Runway 31
Runway 13/31
Runway 02
Runway 20
Runway 02/20
Runway 13/31
and 02/20

Wind Coverage Provided Under VFR-Weather Conditions
10.5 Knot
13 Knot
16 Knot
49.73%
53.64%
56.80%
57.56%
60.50%
62.90%
86.74%
92.74%
97.30%
43.94%
48.56%
53.45%
60.23%
65.57%
70.61%
78.45%
86.37%
93.85%
96.92%
99.03%
99.73%

20 Knot
58.23%
63.84%
99.27%
56.43%
73.43%
98.19%
99.96%

Source: National Oceanic and Atmospheric Administration, National Climatic Data Center, Station 726440, Rochester
International Airport, Rochester, MN. Period of Reporting 2008-2017; 95,191 Total Observations, and tailwind component of
five knots for unidirectional runways and sixty knots for bidirectional runways.
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Table 3-4: IFR-Weather Wind Coverage Summary
Runway
Runway 13
Runway 31
Runway 13/31
Runway 02
Runway 20
Runway 02/20
Runway 13/31
and Runway
02/20

Wind Coverage Provided Under IFR-Weather Condition
10.5 Knot
13 Knot
16 Knot
50.98%
54.95%
58.48%
53.49%
57.60%
61.03%
84.14%
91.06%
96.66%
50.14%
55.64%
61.44%
46.92%
51.90%
56.80%
74.21%
82.63%
90.85%
96.32%
98.79%
99.64%

20 Knot
59.94%
62.58%
99.06%
65.60%
59.92%
96.33%
99.94%

Source: National Oceanic and Atmospheric Administration, National Climatic Data Center, Station 726440, Rochester
International Airport, Rochester, MN. Period of Reporting 2008-2017; 32,862 Total Observations, and tailwind component of
five knots for unidirectional runways and sixty knots for bidirectional runways.
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Figure 3-1: All-Weather Wind Rose
*to be added later*
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Figure 3-2: IFR Wind Rose
*to be added later*
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Airfield Capacity
To determine the airside facilities’ ability to accommodate current and future forecasted operations, an
airport’s Annual Service Volume (ASV), defined by Advisory Circular 150/5060-5, Airport Capacity and
Delay as the number of operations an airport can reasonably accommodate in a year’s time, is
evaluated. When calculating the ASV, hourly VFR and IFR operations that can be accommodated are also
determined. This is better known as hourly capacity, which is defined as the number of operations an
airport can accommodate in an hour. Airport capacity is influenced by several components including:









Number of runways
Configuration, and orientation of the runway system
Configuration, location, and number of taxiways
Weather conditions including prevailing wind direction
Runway occupancy time
Number of touch and go operations
Existence and frequency of wake vortices that require additional separations when a lighter weight
aircraft desires to land after a heavy aircraft





Absence of airspace limitations and ATC availability
NAVAID availability
Aircraft Fleet Mix

Because of the many factors that influence airport capacity, AC 150/5060-5 makes the following
assumptions when calculating hourly capacity and ASV:
Runway-use Configuration. Runway-use configuration is defined as the number of, location, and
orientation of runways along with the type and direction of operations. The AC assumes that an airport’s
runway-use configuration is relative to runway configurations in the U.S., which are depicted in the AC.
Runway-use configuration at RST resembles the ninth runway configuration in AC 150/5060-5.
Percent Arrivals. Percent arrivals is defined as the percentage of total operations that are arrivals
including half of the touch and go operations. The AC assumes arrivals equals departures.
Percent Touch and Go Operations. Percent touch and go operations is defined as the percentage of
total operations that are touch and go operations. The AC assumes touch and go operations decrease
with the increase of C and D category aircraft operations.
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Taxiways. The AC assumes the runway system is assisted by a full-length parallel taxiway, sufficient
runway entrance/exit taxiways, and has no taxiway crossing problems. RST does not perfectly align with
the taxiway assumptions, as Runway 2/20 is served by a partial parallel. Additionally, a hotspot that
causes delay exists at the angled intersection of Taxiway A6, Runway 13, and Taxiway B.
Airspace Limitations. Limitations in airspace can derive from restricted, prohibited, or military airspace
overlying the airport or near the airport. Other limitations include noise abatement procedures that
require heavier and louder aircraft to fly specific routes to reduce noise over certain areas. Advisory
Circular 150/5060-5 assumes there are no airspace limitations that would restrict flight paths or
operations at the Airport. It also assumes missed approach protection is employed for IFR conditions.
Runway Instrumentation. Advisory Circular 150/5060-5 assumes there is a minimum of one runway
equipped with an ILS and that the airport is equipped with an Air Traffic Control Center (ATCT) and
services available to carry out operations in a radar environment.
The following AC 150/5060-5 assumptions solely apply to ASV:
Weather Conditions. Advisory Circular 150/5060-5 assumes IFR weather conditions exist only 10 percent
of the time. According the ASOS weather information reported by the National Climatic Data Center, IFR
weather observations occurred 32,471 times, or 24 percent of all-weather observations, from 20082017. 1
0

Runway-use Configuration. The AC assumes approximately 80 percent of the time the airport is
operated with the runway-use configuration that provides the greatest hourly capacity.
In addition to the assumptions, hourly capacity and ASV determination is dependent on the mix index of
an airport. The mix index is a mathematical expression that considers the percentage of operations
conducted by category C and D aircraft. Larger and heavier aircraft generate greater wake turbulence,
which causes delay. A low mix index is equivalent to a mixture of category A, B, C, and D aircraft
operations, which results in delay as greater aircraft separation is required for category A and B aircraft

1

National Oceanic and Atmospheric Administration, National Climatic Data Center, Station 726440, Rochester International
Airport, Rochester, MN.
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landing after category C and D aircraft. A low mix consisting of a conglomerate of aircraft categories
results in a lower ASV than a mix index primarily comprised of category A and B aircraft or C and D
aircraft. Using these assumptions, AC 150/5060-5 guidelines, and a mix index of 27.50 percent of C
aircraft and 1.25 percent of D aircraft, the existing and future ASV for RST has been calculated at
approximately 215,000 operations, with a VFR hourly capacity of 77 operations and IFR hourly capacity
of 57 operations. Due to RST not perfectly aligning with some of the assumptions in the AC, the ASV is
expected to be lower than 215,000. As forecast operations are not projected to exceed 51,136
operations in 2037, RST will not experience capacity issues during the planning period.

Dimensional Criteria
Runway Length. FAA AC 150/5325-4B, Runway Length Requirements, serves as a guideline for
determining runway length at an airport. It is crucial to understand RST’s vital role in providing access to
world-class healthcare. A short summary of RST’s significance to the health care system is documented
in Appendix X, Secondary Runway Designation Request. For the reasons mentioned in this document, it
is critical that a runway of adequate length and with adequate approaches is always available. This
consideration is a major driver throughout the facility requirements chapter. The airport diagram is
presented in Figure 3-3 for reference throughout the Dimensional Criteria section.
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Figure 3-3: Airport Diagram
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Primary Runway 13/31
Regarding primary runways, the AC states the design objective is to provide a runway length for all
airplanes that will regularly use the runway. Advisory Circular AC 150/5000-17, Critical Aircraft and
Regular Use Determination, defines “regular use,” as 500 annual operations, excluding touch-and-go
operations. Though the B757-200 is the critical aircraft and most demanding aircraft at RST, other
frequent demanding aircraft also operate at the Airport. These aircraft and their 2017 operations are
listed in Table 3-5.

Table 3-5: Operations by Demanding Aircraft at RST
Demanding Aircraft
B757-200
CRJ200
EMB145
CRJ700
CRJ900
EMB175
B767-200 (Ultimate)

Airplane Approach Category
and Airplane Design Code
C-IV
C-II
C-II
C-II
C-III
C-III
C-IV

2017 Operations
600
3,134
1,978
1,670
328
124
N/A

Runway length requirements are determined by factoring the Airport’s mean high temperature of the
hottest month, airport elevation, and the demanding aircraft’s operation weight. Takeoff distance,
rather than landing distance, is calculated because landing distance tends to be less than that needed
for takeoff. A departing aircraft typically utilizes more of its useful load, which is defined as the
difference between the maximum takeoff weight (MTOW) and operating empty weight.
Based on conditions at RST, operating weights of 60, 70, and 80 percent of maximum useful load were
calculated for the critical and other demanding aircraft. Figure 3-4 presents a range of runway length
requirements for demanding aircraft to demonstrate the impact of aircraft size and type, haul length,
and useful load.
The primary use of the B757-200 at RST is for air cargo operations by FedEx. Currently, FedEx moves 22
million pounds of cargo into and out of RST annually, with the vast majority comprised of Mayo Clinic lab
specimens, medical equipment and devices, and drugs—all adhering to a “just-in-time” delivery
schedule. With over 13 million medical samples processed by Mayo Clinic Laboratories annually, an
average of 31,500 samples a day arrive at RST. Discussions with FedEx’s airport operations
representative have indicated that they require a runway length of 8,000 feet to utilize the B757-200
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aircraft at its full useful load. See Appendix X for correspondence from FedEx. At a current length of
9,034 feet, primary Runway 13/31 is of adequate length to support the operations of the B757-200 and
future operations of the B767-200.
When primary Runway 13/31 is scheduled for reconstruction in the mid-2020s, it is recommended that
it be reconstructed at its current length rather than to be shortened as the cost to relocate the existing
CAT I and CAT II approach lighting systems tied to the existing runway ends would prove to be costlier
than the additional reconstruction cost.

Figure 3-4: Demanding Aircraft Runway Length Requirements

Source: Airport Planning Manuals

Crosswind Runway 2/20
Based on its wind coverage alone, crosswind Runway 2/20 qualifies as a B-II runway and would thus be
justified for a width of only 75 feet and a runway length determined by critical B-II aircraft. Currently, at
7,301 feet in length, Runway 2/20 is utilized by nearly the entire airport aircraft fleet mix and is used by
the critical aircraft, the B757-200 for air cargo operations. In November of 2018, a Secondary Runway
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Designation request for Runway 2/20 was submitted to the FAA. If this designation is approved by FAA,
it will authorize crosswind Runway 2/20 to be a “Secondary Runway” and allow it to have a C-IV
designation, the same as Runway 13/31. This would allow for improvements to runway length and
approaches. See Appendix X for the Secondary Runway Designation request and supporting
documentation submitted to FAA.
The designation as a secondary runway is critical for Runway 2/20 to continue to support cargo and
commercial operations at RST. Due to the deteriorating pavement condition of primary Runway 13/31, it
will need to undergo full-depth reconstruction in the mid-2020’s. During this two or three-year
reconstruction project, the primary runway – and its precision approaches – will be unusable. All cargo
and commercial air service flights to and from RST during this period will need to utilize Runway 2/20
and its available approaches. Furthermore, the runway-runway intersection is also in poor condition and
is scheduled for reconstruction in 2022. When this sensitive pavement juncture is reconstructed,
Runway 2/20’s length will be even more restricted, with only 4,850 feet of usable length available during
construction. A runway length of 4,850 feet will not support the current air cargo, commercial air service
or business aircraft operations at RST. Options for providing ample runway length and runway
approaches during these critical project phases will be addressed in the Alternatives chapter of the
Master Plan.
Airfield Design Standards. Runway design standards are dependent on the RDC that is comprised of two
components including the Airport Reference Code (ARC) and visibility minimums. Visibility minimums
associated with a particular runway vary and therefore so do the RDCs. Advisory Circular 150/5300-13A
C-IV runway design standards per visibility minimums and the existing dimensions conditions of
Runways 13/31 and 2/20 are presented in Tables 3-6 and 3-7. The tables serve as a comparison of
existing facilities to FAA runway design standards to provide insight on what deficiencies are present.
Runway design criteria is susceptible to change from shifts in RDC and/or visibility minimums. In the
previous master plan, Runway 13/31 and Runway 2/20 were declared C-III, which does not differ from CIV design criteria, excluding the allowable crosswind component. Runway visibility minimums of half a
statue mile for Runway 13/31 and one statute mile for Runway 2/20 have also remained the same.
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Table 3-6: Runway 13/31 C-IV Runway Design Standards

Runway Design
Runway width
Shoulder width
Runway Protection
Runway Safety Area (RSA)
Length beyond departure end
Length prior to threshold
Width
Runway Object Free Area (ROFA)
Length beyond runway end
Length prior to threshold
Width
Runway Obstacle Free Zone (ROFZ)
Length beyond runway end
Width
Precision Obstacle Free Zone (POFZ)
Length beyond runway end
Width
Runway Protection Zone (RPZ)
Length
Inner width
Outer width
Runway Separation (runway centerline to:)
Holding position
Parallel taxiway centerline
Aircraft parking Area1

1 There

Visibility
Minimums lower
than ¾ mile

Runway 13

Runway 31

150 ft
25 ft

150 ft
None

150 ft
None

1,000 ft
600 ft
500 ft

1,000 ft
600 ft
500 ft

1,000 ft
600 ft
500 ft

1,000 ft
600 ft
800 ft

1,000 ft
600 ft
800 ft

900 ft
600 ft
800 ft

200 ft
400 ft

200 ft
400 ft

200 ft
400 ft

200 ft
800 ft

200 ft
800 ft

200 ft
800 ft

2,500 ft
1,000 ft
1,750 ft

2,500 ft
1,000 ft
1,750 ft

2,500 ft
1,000 ft
1,750 ft

250 ft
400 ft
500 ft

250 ft
500 ft
800 ft1

250 ft
500 ft
700 ft1

are three aprons at RST. From Runway 13 and Runway 31 centerline, the GA and Commercial Service/Cargo aprons are
approximately 800 and 700 feet north of the Runway, respectively.
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Table 3-7: Runway 2/20 C-IV Runway Design Standards

Runway Design
Runway width
Shoulder width
Runway Protection
Runway Safety Area (RSA)
Length beyond departure end
Length prior to threshold
Width
Runway Object Free Area (ROFA)
Length beyond runway end
Length prior to threshold
Width
Runway Obstacle Free Zone (ROFZ)
Length beyond runway end
Width
Runway Protection Zone (RPZ)
Length
Inner width
Outer width
Runway Separation (runway centerline to:)
Holding position
Parallel taxiway centerline
Aircraft parking area

1400-foot

Visibility
Minimums Not
Lower than 1 mile

Runway 2

Runway 20

150 ft
25 ft

150 ft
None

150 ft
None

1,000 ft
600 ft
500 ft

1,000 ft
600 ft
500 ft

1,000 ft
600 ft
500 ft

1,000 ft
600 ft
800 ft

1,000 ft
600 ft
800 ft

880 ft
600 ft
800 ft

200 ft
400 ft

200 ft
400 ft

200 ft
400 ft

1,700 ft
500 ft
1,010 ft

1,700 ft
500 ft
1,010 ft

1,700 ft
500 ft
1,010 ft

250 ft
400 ft
500 ft

250 ft
350-400 ft1
N/A

250 ft
N/A
700 ft2

separation exists from Runway 2 to Taxiway B3 only.
is approximate.

2Separation

Few runway design criteria deficiencies exist at RST. They are detailed below:
Runway Safety Area (RSA). Centered on the runway, the purpose of the RSA is to protect land within its
dimensions for aircraft that undershoot, overrun, or veer off the runway. The RSA must be graded and,
under dry conditions, support ARFF and snow removal equipment. Additionally, the RSA, under dry
conditions, must support aircraft in the event it overshoots, undershoots, or veers off the runway
without causing damage to the aircraft. Clearance standards of the RSA preclude any object other than
NAVAIDs that must be within the area to fulfill their function. These NAVAIDs must be mounted on
frangible structures no higher than three inches above the graded surface of the RSA at any point.
Modifications of RSA standards are not permitted. The Airport was able to secure a waiver from the MN
DOT to place the fence near the Runway 31 end within the right-of-way of US Highway 63. This allows
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the fence to remain clear of the RSA. Access roads for the NAVAIDs are within the RSA, but these are
fixed by function and would not cause Runway 31’s RSA to be considered deficient.
Runway Object Free Area (ROFA). Similar to the RSA, the ROFA is centered on the runway centerline.
Above-ground objects in the ROFA are prohibited from protruding above the nearest point of the RSA
unless for air navigation or aircraft ground maneuvering purposes. These objects are permitted unless
precluded by other design surfaces above or in the ROFA dimensions. Due to the positioning of US
Highway 63 and the airfield fence, Runway 31’s ROFA does not meet length requirements.
Runway Protection Zones (RPZ). The purpose of an RPZ is to protect people and property on the
ground. The RPZ is trapezoidal in shape and is comprised of two areas: Central Portion of the RPZ that
extends from the beginning to the end of the RPZ at the same width of the OFA; and the Controlled
Activity Area which is the remaining area surrounding the Central Portion of the RPZ. The best way to
protect people and property on the ground is to prevent residences and structures or modes of
transportation that allow crowds. Prevention of such land use is best achieved via airport ownership of
all land within the RPZs, as desired by FAA. Land ownership grants the airport control to address current
land use incompatibilities, such as houses, churches, shopping centers, or poles, that can be affected by
approaching and departing aircraft and contrarily affect aircraft navigation.
AC 150/5300-13A and the FAA Interim Guidance provide different insights on an RPZ. The AC states it is
desirable to clear the entire RPZ of all above-ground objects, then briefly lists permissible activities and
land uses within an RPZ such as farming, irrigation channels, airport service roads, unstaffed NAVAIDS,
and underground facilities. In contrast, the FAA Interim Guidance documents incompatible land uses
and activities in the event RPZ dimensions increase due to various factors, such as an airfield project or a
change in critical design aircraft, which, if of a larger or smaller AAC and ADG, could minimize or expand
the existing RPZ design standards. This suggests incompatible land uses and activities located within an
existing RPZ are permitted, given the dimensions do not increase. The FAA Interim Guidance identifies a
proposal for local development within an RPZ that results in incompatible land uses as the only factor
that results in a non-standard RPZ, regardless of change in dimensions. Any reduction in approach
minimums on Runway 2/20 would increase the size of the RPZs. The RPZs on 13/31 will not change as
they are already as large as possible. Though the RPZs are not necessarily changing in size, incompatible
land uses listed in the Interim Guidance have been used to evaluate RPZs at RST.
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The airport property line completely encompasses the RPZs of Runways 31 and Runway 2/20 indicating
the Airport has complete governing control of land. Of the 78.9 acres of land within Runway 13’s RPZ,
the Airport owns 49.6 acres. The remaining 29.3 acres are located outside of the airport property line
and Rochester city limits.
The Interim Guidance lists transportation facilities including rail facilities, vehicular parking facilities, and
public roads/highways as incompatible land uses within an RPZ. Every RPZ at RST contains a public road
or highway. Runway 31 and 2 are intersected by US Highway 63 and Minnesota State Highway 30,
respectively. Both Runway 13 and 20 RPZs are intersected by County Road 16 SW.
Runway Centerline to Parallel Taxiway Centerline Separation. Separation criteria of 400 feet is not fully
satisfied between Runway 2/20 and Taxiway B. Separation is met between Runway 2 and Taxiway B until
the taxiway begins to gradually shift east, towards the runway, near Taxiway Connector B3. From B3
throughout the remaining length of Taxiway B, separation is 350 feet.

Taxiway Design
Taxiways and taxilanes are designed according to current and future aircraft wingspans (ADG), wingtip
clearance, and aircraft undercarriage referred to as the landing gear (Taxiway Design Group). Inclusion
of wingspan and wingtip clearance in taxiway design assures adequate taxiway separation and
protection. Wingspan is defined as the maximum horizontal distance between wingtips. Pilots of large
aircraft are typically not able to see their wingtips and as a result, wingtip clearances are established per
ADG to ensure an aircraft’s wing does not collide with a fixed or movable object.
Taxiway Design Group (TDG) considers aircraft undercarriage dimensions and is comprised of two
components: Cockpit to Main Gear distance (CMG) and Main Gear Width (MGW). As stated in its name,
CMG is the distance from the cockpit of an aircraft to the main landing gear. MGW is the distance
between the outer tires of the main landing gear. Taxiways and taxilanes should be designed to
accommodate the MGW of the most demanding aircraft
The taxiway/taxilane system at RST has been divided and evaluated using different ADGs and TDGs
based on current aircraft utilization. Taxiway Design Groups II and V are present at the Airport and
therefore taxiway separation, protection, and width vary.
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Figure 3-5: Taxiway Design Standards

ADG-IV and TDG-5 Taxiway Evaluation. Though FedEx’s current fleet is comprised of the B757-200, the
company plans to integrate, and later transition completely, the Boeing 767-200. Similar to the B757200, the B767-200 has an ADG-IV wingspan, however the aircraft’s undercarriage dimensions are of
TDG-5. The B757-200 undercarriage is TDG-4.Due to the timeframe of the planning period and
expectancy of FedEx’s future TDG-5 aircraft to utilize all taxiways providing egress/ingress to the
commercial passenger and cargo apron, all taxiways, excluding those that provide access to the GA
apron, have been evaluated to ADG-IV and TDG-5 standards as seen in Tables 3-8 and 3-9.
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Table 3-8: ADG-IV Taxiway Design Standards
Taxiway Protection

171 feet

Taxiway Object
Free Ara
259 Feet

Taxiway Centerline to Fixed
or Moveable Object
129.5 feet

Wingtip
Clearance
Taxiway Wingtip
Clearance
44 feet

171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’
171’

259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’
259’

129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’
129.5’

N/A
44’
44’
44’
44’
44’
44’
44’
44’
N/A
44’
44’
44’
44’
44’
44’
44’
44’

Taxiway Safety Area
Design
Standards
Twy A
Twy A10
Twy A9
Twy A8
Twy A7
Twy A6
Twy A3
Twy A1
Twy D
Twy E
Twy F
Twy C
Twy M
Twy B
Twy B4
Twy B3
Twy B2
Twy B1

Taxiway Separation

Source: AC 150/5300-13A and Mead & Hunt analysis.
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Table 3-9: TDG-5 Taxiway Design Standards
Taxiway Width
Design Standards
Twy A
Twy A10
Twy A9
Twy A8
Twy A7
Twy A6
Twy A3
Twy A1
Twy D
Twy E
Twy F
Twy C
Twy M
Twy B
Twy B4
Twy B3
Twy B2
Twy B1

75 Feet
60’1
200’
210’
75’
75’
75’
75’
210’
80’
60’
60’
80’
80’
75’
200’
60’
60’
60’

Taxiway Edge
Safety Margin*
15 feet per outer
tire
N/A
67.7’
72.7’
5.2’
5.2’
5.2’
5.2’
72.7’
7.7’
N/A
N/A
7.7’
7.7’
5.2’
67.7’
N/A
N/A
N/A

Source: AC 150/5300-13A and Mead & Hunt analysis.
*The numbers reported are the total Taxiway Edge Safety Margin
Note: 1Taxiway A is 75 feet from Taxiway A10 to Taxiway A9.

Taxiway Shoulder
Width
30 feet
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

As seen in Tables 3-8 and 3-9, width deficiencies exist at RST for multiple taxiways. Additionally,
adequate wingtip clearance is not met between Taxiways A and E. The main gear width of the B767-200
is 64.6 feet which is wider than some of the taxiways. These taxiways will need to be reconstructed to an
appropriate width to accommodate the aircraft.
Excluding the deficient runway-taxiway separation between Taxiway B and Runway 2/20 as well as the
width-deficient taxiways as seen in Table 3-9, Taxiway B and its connectors meet ADG-IV standards as
they relate to taxiway design and TDG-V taxiway design group standards. Unprotected soils adjacent to
a taxiway are susceptible to jet blast erosion that could potentially lead to ingestion problems for jet
engines that overhang the taxiway edge. For these reasons, paved shoulders that run the full length of
the taxiway are required for taxiways/taxilanes accommodating aircraft with an ADG of IV or higher. The
taxiways at RST are not currently paved and will need to be to meet standards.
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Direct Access. FAA Engineering Brief No. 75, Incorporation of Runway Incursion Prevention into Taxiway
and Apron Design, includes recommendations for taxiway design and includes a recommendation that
taxiways not provide direct access to an apron without requiring the aircraft to make a turn. Direct
access to an apron from a runway has proven to cause pilot confusion and runway incursions. Taxiway
combination A7 and J provide direct access from Runway 13/31 to the GA apron. Taxiway G that
provides access from Runway 20 to the GA apron was designed with an approximately 20-degree jog.
This jog in the Taxiway G design requires deliberate pilot input to navigate and thus meets the
requirement of Engineering Brief No. 75. Direct access to the Commercial Passenger Apron is provided
from Runway 20 and 13/31 by Taxiways E and D, respectively. These taxiways should be configured to
prevent direct access.

Airfield Pavement Condition
Grant assurances require airports using federal funds for construction, reconstruction, or repair of
airfield pavement create a pavement maintenance management program that will aid the airport in
providing a safe and operable pavement system. Every three years, MnDOT assists a Minnesota airport
in this effort by contracting with Applied Research Associates (ARA) to provide pavement evaluation and
management inspections. In July of 2017, ARA conducted a pavement condition evaluation using the
Pavement Condition Index (PCI) methodology in accordance with AC 150/5380-6C, Guidelines and
Procedures for Maintenance of Airport Pavements, and ASTM D5340, Standard Test Method for Airport
Pavement Condition Index Surveys.
To assess the pavement at RST, pavement was divided into three management units: branches, sections,
and sampling units. Branches were determined by the distinct function they support, such as runways
providing pavement primarily for takeoff and landing operations. Branches were further divided into
sections, or portions of pavement that have:





Uniform construction history
Uniform traffic patterns
Uniform condition throughout its entire length

Sections represent segments of pavement that, though they may comprise a branch and serve a
predominate activity, they were constructed or rehabilitated at different times or deteriorated at
different rates. Pavement deterioration is caused by various factors including environmental factors,
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poor soil conditions, inadequate pavement section composition and loadings from aircraft and snow
removal equipment. Sections of a branch are further divided into several sampling units that span
throughout a section and are used to determine the overall PCI of a section.
PCI is a number that ranges from 0-100 that represents the pavement condition. Figure 3-6 illustrates
how PCI numbers correlate to repairs needed. According to the evaluation report completed by ARA,
pavement with a PCI between 40 and 60 typically requires major rehab and repair efforts. Pavement
with a PCI less than 40 can typically only be remedied by reconstruction. Because of the pavement
condition evaluation and the projected future deterioration, ARA developed a five-year maintenance
plan comprised of two categories: Near Term Maintenance and Major Rehabilitation.
Near Term Maintenance: Pavement selected for the near-term maintenance category can be best
addressed with minimal repair efforts, such as patching or crack sealing. The purpose of near-term
maintenance repairs is to reduce the rate of pavement deterioration. Financially, it is cost efficient to
address pavement deterioration during early stages rather than allowing the pavement to deteriorate to
a point where the only solution is reconstruction. Reconstruction is not only expensive, but time
consuming and may result in significant disruption to airport operations or in some cases, airport
closure.
Major Rehabilitation: Pavement within the major rehabilitation category has typically surpassed the
ability to be repaired by maintenance efforts. Pavement with a low PCI value in need of major
rehabilitation should either be reconstructed or addressed with other major repairs.
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Figure 3-6: PCI Rating Scale and Repair Levels

Source: 2017 RST Pavement Condition Report, Applied Research Associates, Inc.

Figure 3-7 and the following paragraphs detail the pavement condition for airfield pavements.
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Figure 3-7: Airfield PCI Map
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Runway 13/31 and Associated Taxiway System. Table 3-10, Runway 13/31 and Taxiway System
Pavement Condition contains PCI information for Runway 13/31 and Taxiway A. Sections bolded in red
are in the major rehabilitation category according to the pavement evaluation conducted by ARA.

Table 3-10: Runway 13/31 and Taxiway System Pavement Condition
Sections

Runway 13/31
Runway 13 Outer Pavement (first 1,500 feet; 100 feet width)
Runway 13 Center Pavement (first 1,500 feet; 50 feet width)
Runway 31 Pavement (first 7,550 feet)
Taxiway A and Connecting Taxiways
Taxiway A (located at Runway 13 end; first 1,200 feet)
Taxiway A (remaining length)
A10
A9
A8
A7
A6
D (from Runway 13/31 to Taxiway A)
A3
A1

Source: 2017 RST Pavement Condition Report, Applied Research Associates, Inc.

2017 PCI

Rating

90
89
46-55

Excellent
Excellent
Fair

100
83
90
61
73
57
48
96
49
62

Excellent
Very Good
Excellent
Good
Very Good
Good
Fair
Excellent
Fair
Good

According to the 2017 data, all surface pavement at RST was last constructed, overlaid, or reconstructed
in 2000. The pavement condition report indicates Runway 13/31, excluding the first 1,550 feet of
Runway 13, needs major rehabilitation. In addition to the low PCI values, the outer runway pavement
PCI was predicted to decline by 3.0 rating points per year and the inner pavement was predicted to
decline by 2.5 per year. These are considered rapid deteriorations and should be addressed. Due to the
significant capital investment associated with a major rehabilitation or reconstruction project for the
primary runway, it is recommended that a reconstruction project be planned for the near to mid-term
with ongoing pavement maintenance taking place in the interim.
Though Taxiway A is primarily in good condition, its connecting taxiways serving Runway 13/31 are not.
When Runway 13/31 is due for reconstruction, most of the taxiway connectors will also require
reconstruction. Taxiway connectors A9, A7, A6, A3, and A1 should be reconstructed in concurrence with
Runway 13/31 and designed to TDG-5 standards. They are projected to decline 2.2, 2.4, 2.9, 2.8, and 2.1
annually in PCI respectively. As stated earlier, Taxiway A7 provides direct access, which causes
nonconformity to FAA design standards. Taxiway A6 and A3 have excessive pavement near Taxiway H
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and Taxiway D, respectively. Taxiway A6 is also part of a hot spot that presents visibility and other issues
discussed later in the chapter. The location and geometry of these connector taxiways should be altered
during reconstruction to combat the deficiencies listed.
Runway 2/20 and Associated Taxiway System. PCI and rating information for Runway 2/20 is listed in
Table 3-11. Sections bolded in red should receive major rehabilitation.

Table 3-11: Runway 2/20 and Taxiway System Pavement Condition
Sections

Runway 2/20
Runway 2 Outer Pavement (First 2,100 feet; 100-foot width)
Runway 2 Inner Pavement (First 2,100 feet; 50-foot width)
Runway 2/20 Pavement (remaining length of 5,044 feet)
Taxiway B and Connecting Taxiways
Taxiway B (located at Runway 2 end; first 2,060 feet)
Taxiway B (Remaining length)
Taxiway B4
Taxiway B3
Taxiway B2
Taxiway B1

Source: 2017 RST Pavement Condition Report, Applied Research Associates, Inc.

2017 PCI

Rating

91
94
40 - 44

Excellent
Excellent
Poor-Fair

60
68
55
80
83
75

Good
Good
Fair
Very Good
Very Good
Very Good

Runway 2/20, not including the first 2,100 feet of Runway 2, needs to be reconstructed within the next
five years and has been placed in the major rehabilitation category by ARA. The PCI of the remaining
length is 44 for the outer pavement and 40 for the inner pavement, which were both predicted to
decline 3.1 and 3.4 in PCI per year, respectively. In addition to reconstructing Runway 2/20, Taxiway B4
should also be reconstructed due to low PCI and a projected PCI decline of 2.2 per year. The first 2,060
feet of Taxiway B, located at Runway 2 end, was projected to decline 2.2 PCI per year and should
addressed with major rehab efforts.
Aprons and Connecting Taxiways. Table 3-12 lists PCI information for all aprons and connecting
taxiways that serve them. Sections bolded in red represent pavement that should receive major
rehabilitation.
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Table 3-12: Apron and Connecting Taxiways’ Pavement Condition
Sections

Cargo Apron and Connecting Taxiways
Cargo Apron
Taxiway M
Commercial Apron
Commercial Apron
Small Portion of pavement located on the west portion of the
Commercial Apron
Taxiway C
Taxiway D (portion between Taxiway A and Commercial
Apron)
Taxiway E
Taxiway F
General Aviation Apron
General Aviation Apron (entire apron excluding the sections
below)
General Aviation Apron (sliver of pavement furthest west of
the FBO and south of taxilane)
Two portions of pavement on the apron east of taxiway J
General Aviation Apron (southern portion of apron between
Taxiway K and Taxiway H)
Taxiway G
Taxiway H
Taxiway J
Taxiway K

Source: 2017 RST Pavement Condition Report, Applied Research Associates, Inc.

2017 PCI

Rating

79
88

Very Good
Excellent

75
70

Very Good
Good

93
93

Excellent
Excellent

93
84

Excellent
Very Good

53

Fair

0

Failed

54
66

Fair
Good

49
46
28
59

Fair
Fair
Poor
Good

Cargo and Commercial Apron. Both the Cargo and Commercial Apron are in very good and excellent
condition and were projected to maintain slow deteriorating rates in the immediate future. A small
portion of the Commercial Apron, as seen in Figure 3-7, appears to need major rehabilitation. The
connecting taxiways providing access to both aprons are also in very good to excellent condition. They
are not projected to deteriorate at a rapid rate within the immediate future.
General Aviation Apron. The General Aviation Apron was divided into several sections, of which all need
major rehabilitation, except the southern portion between Taxiway K and Taxiway H. A sliver of apron
pavement west of the FBO and south of the taxilane needs to be reconstructed. The pavement has a PCI
of zero due to the pavement being shattered in certain areas. Taxiway G, H, and J will need to be
rehabilitated. They are predicted to decline 2.8, 3.0, and 4.0 in PCI per year respectively. All apron
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sections and connecting taxiways identified as needing rehabilitation have been placed within the major
rehabilitation category by ARA and recommended for rehabilitation within the next five years.
Hot spot. Low PCIs have been designated for Taxiway B, Runway 13, and Taxiway A6 whose intersection
has been declared a hot spot. In recent years, taxiway design has been under great scrutiny to limit
runway incursions and pilot error resulting from poor taxiway design. AC 150/5300-13A states redesign
of hot spots to eliminate complexity and potential runway incursion is priority when the associated
taxiway or runway is subject to reconstruction or rehabilitation, as suggested by the low PCIs. A threenode concept that provides pilots with only three options at an intersection (straight, left, or right) is the
preferable design due to its simplicity and affordability to properly place airfield signage, markings, and
lighting. Complex intersections that offer more than three options, or have excess pavement, increase
the possibility of pilot error. In addition to the low-quality pavement and contribution to the hot spot,
Taxiway A6 presents visibility issues to the airfield. When taxiing south on Taxiway A6, the angling of the
taxiway positions aircraft in a way that vision to aircraft operations on Runway 13 is obstructed. The
obstruction of visibility can potentially lead to aircraft accidents, incidents, and or incursions. The
angling of Taxiway A6 positions the taxiway west of Taxiway B, which also causes visibility issues.
Taxilane Pavement Condition. Completed during the airport pavement evaluation, PCI of the taxilanes
providing access to hangars located on the west portion of the airfield were accessed. Pavement serving
four T-hangars furthest west have a low PCI of 55 and is projected to deteriorate in PCI 2.5 per year.
Pavement surrounding T-Hangar 5 located furthest east, including the taxilane leading east, is in very
good condition and is not projected to deteriorate rapidly. PCI of taxilanes providing access to the two
box hangars, located furthest to the west and south of T-Hangar X, and the two box hangars located
south of T-Hangar X and X range from very good to excellent condition. They are not predicted to
deteriorate rapidly. Pavement serving the north and south entrances of T-Hangar X has completely
failed and should be reconstructed soon to eliminate foreign objects of debris (FOD) and provide
suitable taxi operations for based aircraft.

3.3 INSTRUMENT APPROACH CONSIDERATIONS
Visual and electronic guidance for pilots on approach to land and during takeoff are provided by
Navigational Aids (NAVAIDs) that are located either physically on an airfield, from other nearby ground
based electronic equipment, or from orbiting satellites. Several factors such as the type and volume of
aviation activity, local meteorological conditions, and established instrument approach procedures
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dictate the types of NAVAIDs that should be installed at an Airport. Several FAA documents such as AC
150/5300-13A, Airport Design; FAA Order 7031.2C, Airway Planning Standard Number One – Terminal
Air Navigation Facilities and Air Traffic Control Services; FAR Part 139, Certification of Airports, and the
Aeronautical Information Manual (AIM) offer guidance on the type of visual and electronic NAVAIDs that
should be present at an Airport. A review of the visual and electronic NAVAID equipment documented
during the inventory effort of the planning process was conducted to determine if any improvements to
existing equipment or installation of additional NAVAID equipment will be necessary to meet the
projected demand. NAVAIDs are discussed in this section by two categorizations: visual NAVAIDs and
electronic NAVAIDs.
In addition, this section will also review the weather equipment that is installed at the Airport, which
also provides important information to pilots that can factor into navigation procedures such as wind
direction, wind speed, visibility, cloud ceiling height, and local atmospheric conditions such as rain and
snow. This review, which is presented at the end of the section, will focus on whether any upgrades or
relocation of the equipment is necessary to improve the accuracy of weather condition reporting at the
Airport.

Visual Navigational Aids
Navigational devices that require visual recognition by a pilot are visual NAVAIDs and includes devices
such as approach lighting, windsocks, and signage. Visual NAVAIDs are most beneficial in assisting a pilot
to visually located a runway and complete the transition from flight to touchdown on a runway. It
should be noted that visual NAVAIDs often compliment electronic NAVAIDs and may be required in
certain circumstances to fulfill the installment of the electronic NAVAID. The following summarizes the
review that was conducted of each visual NAVAID and discusses any improvements that may be
necessary for the device to continue to provide accurate navigational information to pilots.
Rotating Beacon. The rotating beacon at the Airport is located on the top of a tower on the north side
of the airfield, adjacent to the FBO area, and is utilized to identify the location of the Airport to pilots in
the air. Illumination of the rotating beacon at night indicates that the Airport is open while illumination
during the day indicates the cloud ceiling is below 1,000 feet and/or the visibility is less than three miles.
The angle of the light should be positioned as such that on- and off- airport structures and surrounding
terrain do not block the light when viewed from the air. Currently, there are no obstructions or
surrounding terrain that obstruct viewing of the light beam.
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Wind Indicators. At the Airport, there are four wind indicators, one located near each approach end of
Runways 13, 31, 2, and 20, all of which are lighted. The windcones for Runways 20 and 31 are visible
from the GA and Terminal aprons, respectively. This complies with the FAA requirement for visibility
from aprons. No improvements are recommended to the wind indicators other than routine inspections
and replacement of worn or faded fabric.
MALSR. The Medium Intensity Approach Lighting System with Runway Alignment Indicator Lights
(MALSR) is a series of light bars located at the threshold of a runway used in assisting pilots confirm the
centerline of a runway during landing. At the Airport, a MALSR is located at the approach end of
Runways 13 and 31 and meets siting standards set forth by FAA Order JO 6850.2B, Visual Guidance
Lighting Systems; as such, improvements to the MALSRs on these ends are not necessary. An approach
lighting system such as a MALSR is required for approach visibility minimums below 3/4 mile. As such, it
may be beneficial for the Airport to evaluate options for a MALSR or MALSF for the Runway 2 and 20
ends in the future.
Approach Indicators. Precision Approach Path Indicators (PAPIs) provide the correct glide slope path for
an aircraft on landing to a runway through a series of red and white lights arranged in a single or double
row consisting of either two- or four-light units. A four-light PAPI is located at the approach ends of
Runway 13/31 and Runway 20, and a four-light Visual Approach Slope Indicator (VASI) near the end of
Runway 2, all installed to the siting standards identified in FAA Order JO 6850.2B, Visual Guidance
Lighting Systems; as such, improvements to the VASI and PAPI units are not necessary. During future
reconstruction of the Runway 2 end, the VASI units will likely be replaced with a four-light PAPI.

Electronic Navigational Aids
Electronic NAVAIDs are those navigational devices that transmit a signal to be received by properly
equipped aircraft so that a pilot can conduct a landing when visibility is impacted such as during
inclement weather, low cloud ceilings, and in nighttime conditions. Electronic NAVAIDs range from
signal transmitting devices installed at an Airport to off-airport electronic equipment and orbiting
satellites in space. The following section reviews the existing electronic NAVAIDs at the Airport,
identifies if they are adequate to meet anticipated demand, and lists actions that should be considered
to improve the electronic-based navigational capabilities of the Airport.
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Instrument Landing System. An instrument landing system (ILS) is comprised of two components: a
localizer and a glide slope antenna. The localizer is an antenna placed at the departure end of a runway
that transmits a signal to align aircraft with the centerline of a runway when on approach to land. The
glide slope antenna is positioned near the aiming point marking at the approach end of a runway and
provides vertical guidance to aircraft to align them with the correct landing decent path. Instrument
Landing Systems permit properly equipped aircraft with certified pilots to conduct precision instrument
approaches during periods of limited visibility.
The type of precision instrument approach offered by an ILS is categorized based on the minimum cloud
ceiling height and visibility requirement that is necessary for a pilot to fly the approach, with Category III
approaches offering lower decision heights and visibility requirements than Category I approaches.
Currently, the Airport is equipped with a Category II Special Authorization (SA) ILS approach to Runway
31 that offers a minimum cloud ceiling height (also known as decision height) of 100 feet and a
minimum visibility requirement of a ½ mile for a pilot to conduct an instrument approach for landing.
While other categories of ILS are available that offer lower decision heights and visibility requirements,
it appears the Category II approach is adequate to meet existing and projected demand.
It should be noted that Runway 2/20 is not equipped with an ILS or a vertically-guided precision
instrument approach. Currently, the FAA is moving away from ground-based instrumentation to provide
precision instrument approaches in support of satellite based “NextGen” air traffic control and
navigation initiatives. Due to this transformation of air traffic control and aircraft navigation, legacy
systems such as ILSs are not, typically, being installed at airports to provide a precision instrument
approach to a runway. However, it is recommended that the Airport consider installation of an ILS and
the associated approach lighting system such a MALSR to Runway 2 so that when the main runway is
reconstructed, the runway will be properly equipped to receive approach minimums using a Category I
ILS.
Global Positioning System. Currently, the Airport has four satellite-based instrument approach
procedures that offer localizer performance with vertical guidance (LPV) to all Runways. These
approaches each offer properly equipped aircraft and trained pilots the ability to conduct a Global
Positioning System (GPS) based approach when the visibility is at its lowest. While the GPS approaches
to Runway 13/31 appears adequate to meet the demands of users throughout the planning period, it is
recommended an improved GPS based instrument approach offering a visibility minimum of a 1/2 mile
and a cloud ceiling minimum of 200 feet be developed for Runway 2 to match the GPS instrument
approach capabilities of Runway 13/31; as previously discussed, this would require the installation of an
approach lighting system such as a MALSR.
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Very High Frequency Omni-Directional Radio Range Antenna. The Very High Frequency OmniDirectional Radio Range antenna, also known as a VOR, is a ground based NAVAID that emits radio
signals so that a pilot can determine his or her course and position in relation to the distance from the
VOR. While a VOR is not located on Airport property, a VOR is installed approximately 7.8 miles to the
southeast of the Airport and is used in navigating a non-precision instrument approach to the Airport.
VORs do not offer the accuracy of GPS and the FAA is currently evaluating the necessity, benefits, and
costs of these NAVAIDs throughout the National Airspace System (NAS). Under an FAA infrastructure
reduction, RST’s VOR is scheduled for decommission in 2024.

3.4 LANDSIDE FACILITY REQUIREMENTS
Commercial Passenger Terminal
For commercial airline passengers, the terminal area is the point of interchange between the air and
land transportation systems. Generally, the commercial terminal area includes a landside access system,
the terminal building, and an airside access system. When assessing operational requirements for these
facilities, they are evaluated for effectiveness based on peak hour passenger activity, which is the point
in time that they will experience the most concentrated public use. All facilities in the terminal area
must be capable of adequately meeting the demands of this point in time.

Terminal Building Design References
The objective of establishing facility requirements for the terminal area is to ascertain the type, quality
and quantity of the facilities that are required for it to operate safely and efficiently through the
planning period. In addition, the relationships between related functions are considered for their impact
on the efficiency with which the terminal operates. While many of the recommendations for changes to
facilities during the planning effort are a result of shortfalls, others will improve operational
performance. These recommendations are generally developed using references for terminal design,
several of which are listed below:





FAA Order 5100.38D, Airport Improvement Program Handbook
FAA Advisory Circular 150/5360-13A, Airport Terminal Planning
FAA Advisory Circular 150/5360-14A, Access to Airports by Individuals with Disabilities
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Airport Cooperative Research Program (ACRP) Report 25: Airport Passenger Terminal Planning and
Design






ACRP Report 51: Impacts of Aging Travelers on Airports
ACRP Report 130: Airport Terminal Restroom Planning and Design
Transportation Security Administration's Checkpoint Design Guide
Transportation Security Administration's Planning Guidelines and Design Standards for Checked
Baggage Inspection Systems



U.S. Customs and Border Protection, Airport Technical Design Standards

The approach of comparing several guidelines and the consultant's prior experience with other airport
work has led to the successful development of many airports.

Terminal Building Existing Area
Terminal space requirements that are specific to RST are discussed in this section of the report. The
commercial passenger terminal building is nearly 99,000 square feet in total area; however, several
portions of the building support purposes that are not directly related to passenger terminal functions.
Approximately 13,000 square feet of space in the basement is leased by the City of Rochester for
storage. Nearly 11,000 square feet of space is used exclusively by U.S. Customs and 4,500 square feet is
used for administration offices. The remaining 70,500 square feet of space is used for domestic
commercial passenger facilities and supporting building utilities, 7,000 square feet of which is shared
between domestic and international operations.

Table 3-13: Existing Terminal Area

Basement

23,670

Domestic
Terminal
10,920

First Floor

55,540

47,065

8,475

0

Second Floor

19,220

12,570

2,150

4,500

98,430

70,555

10,625

17,250

Location

Overall Area

Total

U.S. Customs

Other

0

12,750

City Storage
Admin. Offices

Source: Mead & Hunt (2018)
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Figure 3-8: Airport Terminal Floor Plan
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Terminal Public Area
The terminal building provides space and facilities that support passengers as they move between the
two transportation systems. Space in an airport terminal is divided into landside and airside areas.
Landside areas, including the ticket lobby and baggage claim, do not need security clearance or
screening to be accessed. Airside areas are those parts of the building that are accessible only to
ticketed passengers who have been screened at a checkpoint and to authorized personnel with security
clearance.
Landside



Ticketing and car rental queuing

Airport terminal design guides express the importance of providing adequate space in locations where
passenger queuing occurs, specifically in front of the car rental counters and ticketing counters. Space
for passenger queuing should be provided in a way that will prevent the queue from interfering with
other terminal functions such as public seating and circulation. There is approximately 10 feet of
queuing space is in front of car rental counters and 20 feet of queuing space is in front of ticket counters
at RST. These amounts are expected to be sufficient for the 20-year planning period.



Baggage Claim

Prior to 2018 there were two separate baggage claim areas on opposite sides of the lobby. A recent
construction project relocated one carousel from the east side of the lobby to the west side, creating a
single baggage claim area that serves both domestic and international arrivals. One carousel serves only
domestic flights while the other serves domestic flights when it is not serving international flights.
International/Domestic Baggage Claim
The international baggage claim area is located between the domestic carousel and the U.S. Customs
Federal Inspection Services (FIS) and is approximately 1,400 square feet in area. It is used for both
international and domestic baggage claim operations and is segregated from the domestic portion of
the terminal by overhead doors when it is used for an international flight. The sequence of operation for
the RST FIS is atypical in that passengers retrieve their bags before entering the primary processing area,
reducing the amount of bag claim facilities needed when compared to a typical FIS. With this process in
place, the baggage carousel can serve international flights of up to 50 passengers and domestic flights of
up to 75 passengers; however, conditions are crowded when this occurs.
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RST international reception lounge

Wide-body direct international flights have occurred at RST less than five times a year in the past;
however, the frequency of these flights is likely to increase now that the U.S. Customs facility is
constructed. In 2013, for example, there were nine large indirect international arrivals at RST that were
processed in other U.S. Customs facilities because they could not be processed at RST. In addition, the
Airport is working through its Fly Local program and the state’s Destination Medical Center initiative to
offer regular international charter or commercial flights to better serve the international community
that lives and works in the Rochester area.
While the new U.S. Customs facility has vastly improved processing rates for wide-body flights over
earlier rates, the amount of baggage arriving with international flights is proportionally high. The
international baggage claim can accommodate bags for up to 50 passengers, but the remainder of the
FIS can process 150 passengers. Should the airport initiate international charter or commercial service, a
larger carousel and claim area is needed for serving the amount of baggage expected. With the addition
of a baggage carousel with at least 120 linear feet of public profile space, the entire U.S. Customs facility
will have the capacity to process an international flight of 150 passengers. A baggage carousel of this
length would essentially double the amount of baggage claim space needed to approximately 2,500
square feet of international baggage claim public area, with an estimated additional 1,000 square feet
for inbound baggage, and 500 square feet for passenger queuing and circulation, for a total of
approximately 4,000 square feet. This could be accomplished through an expansion of the existing
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international baggage claim area, or by relocating the domestic claim function and rehabilitating the
existing bag claim area to serve only international flights.
Domestic Baggage Claim
The existing flat-plate carousel has been used for domestic flights of 70 seats or more, however the
resulting conditions are sometimes crowded. While consolidating the baggage claim function to a single
location has increased operational flexibility, as regional jets in the RST commercial fleet are replaced by
aircraft with greater seating capacity, the existing carousel with 60 linear feet of public profile space is
too little to serve the number of bags arriving with future flights. It is recommended that changes be
made to the domestic baggage claim area that will allow it to appropriately serve larger flights as they
occur in the future. A carousel length of approximately 120 feet of public frontage is needed to serve the
aircraft with 150 seats.
In addition, when one carousel is in use for an international flight and two domestic flights arrive in a
short period of time the existing number of carousels is insufficient, adversely affecting the level of
service for arriving domestic flights. The existing domestic-only baggage claim area is approximately
1,200 square feet in size. For each new domestic baggage carousel with 120 linear feet of public
frontage, approximately 2,500 square feet of baggage claim public area and 1,000 square feet for the
inbound baggage room are needed. The amount of associated areas such as passenger circulation,
visitor waiting, and restrooms should be evaluated in conjunction with a baggage claim project. A
project that relocates domestic baggage claim to the east side of the terminal and provides two new
carousels with associated facilities is estimated to be 7,000-10,000 square feet, however the amount of
added or affected area will vary depending on the scope of the project.
Baggage Claim Summary
The two existing flat-plate baggage claim carousels have an available public claim length of
approximately 60 linear feet each, which is shorter than needed to serve aircraft larger than regional
jets. In addition, they are beyond their useful life at 40 years old. As regional jets in the commercial fleet
are replaced with larger aircraft, the existing carousels should be replaced by carousels that have
enough capacity to serve the associated number of bags per flight.
Collocating the carousels has increased operational flexibility and redundancy in the baggage claim
function; however, since baggage claim precedes ticketing along the curbside, it creates a non-standard
curbside sequence that affects vehicle and passenger circulation flow. A project that replaces baggage
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carousels should also consider the benefits of reestablishing a standard curbside sequence along the
curbside. This sequence would be international arrivals, ticketing, checkpoint and bag claim.
With space for associated areas such as inbound tug circulation, passenger circulation, seating, queuing
and restrooms, a project that relocates domestic baggage claim to the east side of the terminal could be
7,000-10,000 square feet, depending on the scope of the project. A project that provided an
international baggage claim area that was suitable for flights of 150 passengers would total
approximately 4,000 square feet.



Restrooms and Passenger Amenities

Generally, the amount of restroom space and number of plumbing fixtures (toilets / urinals) in public
buildings is dictated by building codes. Airport restrooms, however, need to be larger than code requires
in order to accommodate passengers with carry-on bags, and the number of plumbing fixtures provided
is higher than code requires due to the high intensity usage that occurs directly before and after flights.
Existing performance, consultant experience and ACRP Report 130: Airport Terminal Restroom Planning
and Design are used to analyze and provide the following recommendations.
Currently, there are two landside restroom modules on the east and west sides of the ticketing lobby
that are about 1,150 square feet in combined area. There are ten stalls for men and eight for women
but there are no companion care restrooms on the landside. These restrooms support ticketing,
landside concessions, baggage claim and international reception. For the 20-year planning period it is
recommended to increase the number of plumbing fixtures provided in the public restrooms for both
genders to at least twelve. In addition, the size of stalls and amount of interior circulation space should
also increase as recommended by the ACRP Report.
Because many RST passengers are traveling for medical reasons and have limited mobility, the airport is
working toward making the terminal more accessible to ambulatory passengers. Recently, companion
care restrooms and two semiprivate lounges with beds were provided on the airside in order to better
meet the needs of medical travelers. Providing companion care restrooms and a small lounge area on
the landside of the terminal is recommended. These two items could be provided in a single project of
approximately 1,200 square feet.
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Circulation

The circulation areas of a building are those parts that allow pedestrian access to each area within the
building and tie its functional elements together. Generally, 20-30 percent of terminal building area is
needed for circulation, including vertical circulation elements such as escalators or stairs. On the
landside of the airport terminal these areas include the building entries, corridors and lobbies.
Currently, there is approximately 7,135 square feet of space for circulation on the landside of the RST
terminal. Because the layout of the lobby is efficient in that circulation occurs in the center, passenger
flow on the landside at RST generally functions well; however, the amount provided is generally less
than the amount needed. In the future, crowding in the lobby will increase as the capacity of peak hour
aircraft increases and new circulation space will need to be provided in order to access to future
expanded baggage claim facilities. If a planning factor of 26 percent of the terminal building is to be used
for circulation, and 60 percent of the circulation space occurs on the landside, then approximately
10,215 square feet of space is needed on the landside today. The amount of circulation space will
increase to nearly 16,000 square feet in 2027 and 19,000 square feet in 2037. The amount overall
circulation area needed in future projects will be proportionately large because as the terminal grows
beyond its current layout it will no longer be possible to concentrate all circulation in the center of the
building.
While the circulation flow was recently improved by consolidating ticketing on the east side of the
terminal and baggage claim on the west, the configuration results in a non-standard curbside sequence
that affects circulation flow, especially for users who are not familiar with the terminal. If major
modifications are made to the terminal landside in the future, the curbside sequence should be
reevaluated. In addition, future changes that affect circulation in the terminal are to improve circulation
for ambulatory passengers. This could be accomplished through providing all future additions to occur
on a single level or, if one-level design is not attainable, pass-through elevators are to be considered
where elevators are used.
Airside



Passenger Screening

The checkpoint has two lanes and is 60 feet long by 28 feet wide with additional space for the private
search room. It is in the center of the terminal which is beneficial for passenger circulation from building
entries and ticket counters. The exit lane is directly adjacent to the checkpoint and discharges into the
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baggage claim area. The checkpoint was recently renovated, and it operates well despite being fifteen
feet shorter than recommended in design guidance.
For the purposes of checkpoint design, RST is classified as an Origin and Destination airport since all
enplaned passengers pass through the checkpoint. Peak hour enplanements are forecasted to be under
300 for the forecast period. Because approximately 150 passengers per hour can be screened in a
checkpoint lane, the RST checkpoint and exit lane are acceptable for the 20-year planning period.
Checkpoint design standards recommend 300 square feet of queuing area per checkpoint lane. The RST
queuing area occupies at least 750 square feet of queuing space available in the lobby which is adequate
for the 20-year planning period.



Baggage Screening

All checked baggage is required to be screened before it is brought into the baggage make-up area and
loaded onto an aircraft. For equipment redundancy and TSA operational efficiency, it is preferred that all
baggage screening is consolidated into a single location in the terminal.
RST currently has two Mini In-Line Checked Baggage Inspection Systems (CBIS) that have a throughput of
200-440 bags per hour. A recent project at RST relocated the west baggage screening to the east side of
the terminal along with the airline ticket counters, bringing the baggage screening areas are closer
together but not locating them in the same room. There are is sufficient number of bag screening
devices for the 20-year planning period however if a project arranges airline areas in the future, the
baggage screening area and configuration should be reconsidered.



Departure Lounges and Gates

Departure lounges are the areas associated with gates containing space for waiting passengers, a gate
podium, and a circulation area for the loading and unloading of aircraft. Departure lounge size
recommendations are based on the number of seats on the aircraft served. Currently, there are three
main departure lounges in the RST terminal, each of which is physically separated from the other. The
first area is the central first floor departure lounge, which occurs directly after exiting the checkpoint. It
has two gates with boarding bridges and 2,800 square feet of seating area, capacity for approximately
200 passengers. In addition, there is approximately 2,000 square feet of seating space with tables in the
restaurant, and in a medical traveler lounge that together can accommodate about 75 additional
passengers.
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A set of stairs and elevators on either side of the first-floor departure lounge connect to the second floor
east and west lounges. A door is closed when an international flight arrives at Gate 1, isolating the west
lounge while FIS passenger processing is in progress. Each of the second-floor departure lounges has a
gate and approximately 2,400 square feet of seating area and capacity of approximately 150 passengers.
Generally, the amount of departure lounge space provided is higher than typically needed because the
three areas are physically separated from each other, and some supporting areas such as restrooms
must be duplicated. This is especially important when considering the needs of accommodate
passengers who are traveling for medical reasons and tire easily.
To improve access to ambulatory passengers, the airport is working toward making the terminal more
accessible by shifting primary usage from the second-floor departure lounges to the first-floor hold area
in order to allow more efficient usage of the first-floor gates and restaurant. This objective of improving
accessibility for ambulatory passengers is a priority in future concourse growth.
Because the new U.S. Customs facility has priority on gate 1 and the remaining three gates are occupied,
the airport needs an additional gate. This will allow the airport to provide sufficient remain overnight
(RON) gates and attract additional service. A new boarding bridge/gate should be located in a way that
coordinates with the long-term future growth of the concourse.



Restrooms

On the first floor, there is a restroom that provides four stalls for men and four for women. The
restroom modules in the east and west concourses provide three stalls each. In addition, there are two
single-user restrooms on the west side of the first floor and three on the east side that are associated
with the medical traveler lounges. While the number of fixtures needed at RST is higher than a
concourse with contiguous space would need, the existing number of fixtures provided in the airside
area is appropriate for the 20-year planning period.



Circulation

Circulation area in the concourse provides pedestrian access between the checkpoint, departure
lounges and passenger amenities. RST needs a larger than average portion of the terminal building for
public circulation, mainly due to passenger functions occurring on both the first and second floors. While
locating hold rooms on the second floor creates an efficient relationship between aircraft with high sill
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heights and passenger holding areas, the amount of space needed for the stairways and elevators inside
the building occupies a proportionally large amount of floor space. Additional circulation space is
needed to accommodate passengers traveling through RST that are traveling with limited mobility,
including the elderly, disabled and those in ill health. While there are no specific recommendations for
amount of space needed to accommodate ambulatory passengers, it is important to consider the issue
of passenger accessibility in all future projects at RST. Any future modifications to the terminal will need
to not only directly address accessibility deficiencies to be compliant with the Americans with Disabilities
Act but also to consider the concept of accessibility in a comprehensive manner as recommended in FAA
Advisory Circular 150/5360-14A, Access to Airports by Individuals with Disabilities.
There is currently approximately 7,000 square feet of circulation space in the airside portion of the
building and it is expected that there will be a need for a significant amount of additional circulation space
in the future, especially if more gates or departure lounge space is added. If a planning factor of 26 percent
of the terminal building is to be used for circulation, and 40 percent of the circulation space occurs on the
airside, then approximately 10,600 square feet in 2027 and 12,600 square feet in 2037.

Terminal Non-Public Area
The non-public portions of an airport terminal refer to tenant spaces including offices for airlines, car
rental agencies, concessions and government offices such as TSA and U.S. Customs. Facility requirements
for individual tenant space are typically provided as negotiated with the tenants. While these portions of
the RST terminal are generally functioning in an acceptable manner, review of spaces that support the
movement of commercial passengers and baggage is provided below.
Tenant Space



Airline Areas

Airline areas reviewed include offices, operations and baggage handling areas. There is currently 3,700
square feet of outbound baggage area and 3,750 square feet of airline office area. These amounts are
enough to meet space needs for the 20-year planning period however, if a project is pursued that
significantly alters the airline areas then operational efficiency would be improved by consolidating the
baggage screening area and outbound baggage areas. This practice results in a single outbound baggage
room which is shared by all the airlines, instead of individual baggage make-up areas for each carrier.
The inbound baggage area is a room in which baggage from arriving flights is unloaded from carts onto
baggage carousels that make the bags available for passenger pickup. Baggage rooms in northern climates
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are typically minimally conditioned and act as a weather locks, preventing conditioned air from escaping
the building and fumes from aircraft or ground service equipment from entering the building. Currently,
the inbound baggage areas at RST occupy 1,900 square feet, including space shared with international
baggage claim. The amount of future space needed for domestic-only inbound baggage at RST is to be
coordinated with changes in the baggage claim function. For planning purposes, approximately 1,500
square feet of inbound baggage room is to be provided with a new baggage carousel.
U.S. Customs
International general aviation flights with less than 20 passenger per flight have
historically been constant at RST and are expected to remain steady in the
future. International dignitary flights arriving on wide-body aircraft have also
been constant and are expected to occur with increasing frequency over time.
The U.S. Customs facility requirements at RST are influenced not only by the
number of annual flights but also by the types of aircraft and number of
passengers on each flight.
General aviation activity accounts for 80 percent of international flights
processed, including leisure (hunting/fishing), business, medevac, and military
flights. The remaining 20 percent of flights are atypical for non-hub airports,

RST Annual
International
Inbound Aircraft
1995
0
2000
157
2005
179
2010
169
2011
143
2012
152
2013
182
2014
235
2015
N/A
2016
169
2017
191
2018
189

consisting of prominent international passengers such as royal family members
and other dignitaries who utilize the airport due to its proximity to the Mayo
Clinic. These passengers regularly arrive on private wide-body aircraft such as
747s with a large entourage on board.
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International flight on private wide-body aircraft arriving at Gate 1.

Generally, U.S. Customs facility design requirements are determined by the U.S. Department of
Homeland Security’s Customs and Border Protection’s Airport Technical Design Standards, however a
specific set of design requirements were developed for the RST Customs facility based on expected
facility usage. Because the facility only recently became operational, it is early to be able to fully
evaluate how well it functions. When international GA or wide-body aircraft are being processed they
take priority over domestic flights when parking on the commercial apron within sight of the U.S.
Customs facility so that international passengers and crew arriving on GA aircraft are visually monitored
by U.S. Customs officers as the walk across the apron from the aircraft to the GA portion of the Customs
facility. International passengers arriving on large aircraft deplane using the second-floor bridge gate
and lounge. This gate can also be used by domestic operations; however, the U.S. Customs facility
schedule restricts its usage for scheduled commercial flights. The offices and FIS portion of the facility
were designed to process a flight of 150 passengers. See the baggage claim section of this report for
facility requirements related to international baggage claim. All other portions of the U.S. Customs
facility are adequate for the planning period.
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Building Systems
The amount of space needed for building systems is dependent on the amount of occupied space,
thermal integrity of the building envelope and the types of systems used. The amount of existing space
provided for building systems is sufficient to support the existing building however additional space will
be needed if a building expansion is pursued in the future. In addition, as building systems near the end
of their expected life, building systems upgrades should be considered.

Airport Development Goals for the Terminal




Additional gate for RON
Implement strategies to support medical travelers: landside companion care restrooms, onelevel layout or suitable vertical circulation






Change the curbside sequence to international arrivals, ticketing, baggage claim
Car rental and concessions
Airport Administration and offices
Any projects pursued in the short-term future should be considered in the context of long-term
growth.

Terminal Summary
The terminal at the Rochester International Airport has the unusual challenge of servicing international
passengers traveling to one of the world’s top-ranked medical facilities. The city of Rochester is home to
the world-renowned Mayo Clinic, which draws more than 2 million people from around the world each
year. Patients and business travelers alike rely on RST airport to meet their unique travel needs with
both commercial service to hubs and direct charters to international destinations.
Terminal Facility Needs Summary
1. A new boarding bridge and gate coordinated with long-term future growth of concourse.
2. International Baggage Claim: 4,000 SF reconfigured, remodeled or added space. The amount of
additional circulation and mechanical space needed to access the facility is dependent on the
configuration of the layout.
3. Domestic Baggage Claim: For two new domestic-only carousels, 7,000-12,000 SF including
inbound tug circulation, passenger circulation, seating, queuing, and restrooms. The amount of
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additional circulation and mechanical space needed to access the facility is dependent on the
configuration of the layout.
4. Landside Restrooms: Increase number of stalls for each gender, provide companion care
restrooms and small medical traveler lounge. 1,200 Square feet.
5. Future changes that affect circulation space and vertical movement equipment are to meet
overall space needs and improve circulation for ambulatory passengers. This could be
accomplished through providing all future additions on a single level or, if one-level design is not
attainable, redundant pass-through elevators are to be used.
The amount of circulation space that is needed in future projects will be proportionately large
because as the terminal grows beyond its current layout it will no longer be possible to
concentrate all circulation in the center of the building. Generally, 20-30 percent of airport
terminal space is used for public circulation. Currently, approximately 21 percent of the RST
domestic terminal is used for public circulation. For planning purposes, a factor of 26 percent is
used to estimate future circulation needs however the actual amount needed is to be
coordinated with circulation needs of the projects that are provided. Using this factor, it is
estimated that the amount of overall circulation space in the terminal will increase from 10,215
square feet on the landside to nearly 16,000 square feet in 2027 and 19,000 square feet in 2037.
On the airside the amount of circulation space will increase from 7,000 square feet to
approximately 10,600 square feet in 2027 and 12,600 square feet in 2037.
Projects having major impact on the terminal should consider reestablishing a standard curbside
sequence.

Air Traffic Control Tower (ATCT)
Tower height and distance from critical operating areas should be able to support visibility from the
tower cab to the traffic pattern, all runway structural pavement, final approaches to runway ends, and
other operational surfaces controlled by ATC personnel, including taxiways. To assure the correct
placement and height of an ATCT, a siting criteria analysis comprised of a Visibility Siting Requirement
Analysis that addresses Unobstructed View, Object Discrimination, and Line of Sight (LOS) Angle of
incidence is conducted.



Unobstructed View: From the tower cab, there should be unobstructed view to all controlled
movement areas and air traffic in the vicinity of the airport
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Object Discrimination: Object Discrimination refers to the probability of detecting and recognizing
an object from the existing or future tower’s height and distance. Detection is the ability to notice
the presence of an object on the airport regardless of what the object is 95.5 percent of the time.
Recognition is the ability to distinguish the class of an object, such as a single or twin-engine aircraft,
11.5 percent of the time.



Line of Sight (LOS) Angle of Incidence: The angle at which an observer’s view intersects with the
airport surface. The angle should be equal or greater than .80 degrees.

In 2018, a Visibility Siting Requirement Human Factors Analysis was performed for all runways at RST to
assess the tower height and ATCT personnel distance perception. Conditions included an observer eye
height of 63 feet, VFR conditions, minimal turbulence, and a Cessna 172 as the target object. Located
below are the results:
ATCT to Runway 13. At a distance of 6,152 feet between the tower and target object, object
discrimination criteria were partially satisfied. The analysis resulted in 100 percent probability in
detection and 96.2 percent probability in recognition. LOS Angle of Incidence criteria of .80 degrees was
not met. The assessment concluded an existing angle of .71 degrees. Future building area development
is not anticipated to impact LOS criteria.
ATCT to Runway 31. At a distance of 3,212 feet between the tower and target object, object
discrimination criteria were partially satisfied. Results indicated 100 percent probability in detection and
99.7 percent probability in recognition. LOS Angle of Incidence criteria of .80 degrees was not met as the
existing LOS Angle of Incidence is .72 degrees. Future building area development is not anticipated to
impact LOS criteria.
ATCT to Runway 2. At a distance of 7,158 feet between the tower and target object, object
discrimination criteria were partially satisfied. Results indicated 100 percent probability in detection and
93 percent probability in recognition. LOS Angle of Incidence criteria of .80 degrees was not met as the
existing LOS Angle of Incidence is .24 degrees. Future building area development is not anticipated to
impact LOS criteria.
ATCT to Runway 20. At a distance of 829 feet between the tower and target object, object
discrimination resulted in passing rates with 100 percent probability in detection and a 100 percent
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probability in recognition. LOS Angle of Incidence criteria was also met resulting from a 4.28 degree
angle. Future building area development is not anticipated to impact LOS criteria.
Visibility issues exist to all runway ends, excluding Runway 20. During the alternatives analysis, potential
sites for a replacement Air Traffic Control Tower will be identified. Potential future locations for the ATC
Tower were not identified as a result of the visibility study performed.

General Aviation/FBO Facilities
General aviation (GA) operations by local and itinerant aircraft accounted for approximately 63 percent
of all aircraft operations in 2017; therefore, it is also important to consider GA facilities at the Airport
with reviewing the adequacy of existing infrastructure. Generally, the size and type of facilities needed
to support GA activity is directly proportional to the size and type of GA aircraft that operate at an
airport. Other factors such as climate, availability of developable land, and anticipated demand also
guide facility planning when reviewing the adequacy of GA infrastructure at an airport. The review of GA
facilities focused on three components which are presented in this section: the general aviation/FBO
terminal building, services provided to general aviation users, and hangar space at the Airport.
Though also utilized by commercial airline operators, this review of GA facilities also focused on the
adequacy of the fuel farm to meet fuel storage requirements as well as the air cargo facilities at the
Airport. Fuel storage capabilities of the fuel farm and its ability to meet the demand for fuel through the
planning period will also be discussed in this section as well as the capabilities of existing air cargo
facilities to meet the processing requirements of projected air cargo activity.
GA Arrival/Departure Facility. The Signature Flight Support general aviation terminal building serves as
the focal point for most general aviation activity at the Airport. This building serves as the transfer point
for passengers, flight crews, and patients while also providing space for Signature offices and flight
planning equipment for pilots. This facility is equipped with the following amenities:







Business Center
Video-capable Conference Rooms
Courtesy Crew Cars
Crew Transportation
Internet Access







Passenger Lounge
Pilot Supply Shop
Rental Cars
Restrooms/Shower Facilities
Short and Long-Term Parking
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Crew Rest/Sleep Areas



Vending

Customs and Immigration on Airport
Gift Shop

With approximately 7,200 square feet of space, it has been deemed inadequate to meet the long-term
demands of public circulation, waiting area space, Mayo Clinic patient access, utility/storage areas.
Although it is difficult to determine a specific square footage need for future GA facility space, the
current need is estimated to be approximately 10,000 square feet. Future need is projected to be as
high as 15,000 to 17,000 square feet of office, lounge, restroom, flight training, and conference space. It
is recommended that the Airport plan for near-term expansion or reconstruction to continue to offer a
high level of service to the users of the airfield.
Fixed Base Operator Services. The Signature Flight Support general aviation terminal building serves as
the focal point for most general aviation activity at the Airport. This building serves as the transfer point
for passengers, flight crews, and patients while providing full-service to aircraft. The following services
are available at RST:









Baggage Handling
Catering
Deicing/Anti-ice
Engine Preheat
Heated Hangar Storage
Concierge Services
Lavatory Service









Hotel/Transport Services
Fork Lit
Jet-A and 100LL Fuel
GPU KVA/VDC
Nitrogen/Oxygen
Potable Water
Wheelchairs

Hangar Facilities
Due to the local weather extremes throughout the year, it is assumed that all based aircraft will desire
hangar storage, when evaluating the capacity of existing hangars to meet future demand. Forecasts
presented in Chapter 2 project the number of based aircraft by fleet mix that can be anticipated at the
Airport during the planning period. As summarized in Table 3-14, based aircraft are anticipated to grow
from a total of 65 aircraft in 2017 to 85 aircraft by 2037. This equates to 11 additional single-engine
aircraft, 4 additional jets, and 5 additional helicopters.
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Table 3-14: Based Aircraft Forecast – Multivariate Regression Analysis
Year

Population

Income per Capita

2017
2022
2027
2032
2037
CAGR

65
77
82
87
92
1.73%

65
72
76
79
84
1.27%

Source: Bureau of Economic Analysis and Mead & Hunt, Inc. (2018)

Multivariate RegressionPopulation & Income per Capita
65
72
77
80
85
1.35%

Given the projected number of based aircraft by fleet mix that can be anticipated throughout the
planning period, the demand for box-style and t-style hangars by square feet can be projected. Table 315 summarizes the approximate parking area in square feet needed to park each type of aircraft fleet
mix classification. It should be noted that the amount of area required to park an aircraft varies based
on the size and type of aircraft; as such, planning ratios were used for each fleet mix classification as
identified in the table. The size approximations for each aircraft classification included a safety margin
for wingtip, nose, and tail clearances.

Table 3-15: Parking Area Sizes for Aircraft Fleet Mix Classifications
Aircraft Type

Examples

Approximate Square Feet

Single Engine

Cessna 172, Cirrus SR-22

1,400 square feet

Multi Engine

Piper Seneca, Beechcraft King Air

2,500 square feet

Small & Mid-Sized Jets
Large Business Jets
Helicopter

Cessna Citation, Learjet
Gulfstream G550, Global Express
Sikorsky S-76, Bell 206

3,600 square feet
10,000 square feet
1,400 square feet

Source: Mead & Hunt, Inc. (2018)

Table 3-16 illustrates the total demand in square feet for hangar space by aircraft fleet mix classification
that can be anticipated at the Airport through 2037. As presented in the table, the total demand for
hangar space will grow by approximately 46 percent throughout the planning period with single-engine
aircraft requiring an additional 15,400 square feet of hangar space followed by jet aircraft (40,000
square feet). It should be noted that the hangar space demand for single- and multi-engine aircraft
should be considered by square feet and the number of T-hangar units needed to house each aircraft.
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Table 3-16: Based Hangar Area Demand – By Aircraft Type
Aircraft Type
Single Engine
Projected Based Aircraft
Approximate Area per Aircraft (sq. ft.)
Total Demand (sq. ft.)

2017

2022

2027

2032

2037

62
1,400
86,800

65
1,400
91,000

67
1,400
93,800

70
1,400
98,000

73
1,400
102,200

Multi Engine
Projected Based Aircraft
Approximate Area per Aircraft (sq. ft.)
Total Demand (sq. ft.)

1
2,500
2,500

1
2,500
2,500

1
2,500
2,500

1
2,500
2,500

1
2,500
2,500

Small and Mid-Sized Jets
Projected Based Aircraft
Approximate Area per Aircraft (sq. ft.)
Total Demand (sq. ft.)

2
3,600
7,200

4
3,600
14,400

4
3,600
14,400

4
3,600
14,400

4
3,600
14,400

Large Jets
Projected Based Aircraft
Approximate Area per Aircraft (sq. ft.)
Total Demand (sq. ft.)

0
10,000
0

0
10,000
0

1
10,000
10,000

1
10,000
10,000

2
10,000
20,000

Helicopters
Projected Based Aircraft
Approximate Area per Aircraft (sq. ft.)
Total Demand (sq. ft.)

0
1,400
0

2
1,400
2,800

4
1,400
5,600

4
1,400
5,600

5
1,400
7,000

Total Demand

96,500

110,700

126,300

130,500

146,100

A summary of the existing hangar capacity at the Airport is presented in Table 3-17. As illustrated in the
table, a total of 272,749 square feet of hangar space is available to park based aircraft. This footage is
made available by 10 box-style hangars structures with varying numbers of units that offer a total of
201,765 square feet of space and 5 T-style hangar buildings offer 55 T-style hangar units for single- and
multi-engine aircraft. The following storage facilities were not included in the calculation of available
space for the reasons associated with each item:



22,400 square foot maintenance hangar operated by Signature - not intended for permanent
parking of aircraft
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28,000 square foot transient storage hangar operated by Signature – not used for based aircraft

Table 3-17: Existing Hangar Capacity for Based Aircraft

Box-style

9

Number of Units for
Aircraft Parking
45*

T-style

5

50

70,984

TOTAL

15

95

272,749

Hangar Style

Number of Structures

Total Approximate Sq. Ft.
Available
201,765

Notes:
*The number of available aircraft parking positions within each unit varies based on size of aircraft
Source: Mead & Hunt, Inc. (2018)

Table 3-16 illustrates the demand for projected hangar capacity at the Airport for the planning period.
As shown in Table 3-18, an additional 25,600 square feet of box-style hangar area and 11,200 SF of
additional T-hangar units will be required by 2037. The future demand for box-style hangar space
includes what would be needed to house multi-engine, jets, and helicopter aircraft while the demand
for T-style hangar space only includes single-engine aircraft. The size and type of projected hangar needs
are generalized, and it is recommended that the Airport plan for a variety of sizes and types to
accommodate various types of users as demand materializes.

Table 3-18: Projected Hangar Capacity
Hangar Style

2022

BOX-STYLE
Projected Demand
211,765 sq. ft.
Available Capacity
201,765 sq. ft.
Surplus/Deficit
-10,000 sq. ft.
T-STYLE
Projected Demand 75,184 sq. ft. (58)
Available Capacity 70,984 sq. ft. (55)
Surplus/Deficit
- 4,200 sq. ft. (3)

Projections: Mead & Hunt, Inc. (2018)

2027

2032

2037

218,165 sq. ft.
201,765 sq. ft.
- 16,400 sq. ft.

222,365 sq. ft.
201,765 sq. ft.
- 20,600 sq. ft.

227,365 sq. ft.
201,765 sq. ft.
- 25,600 sq. ft.

94,784 sq. ft. (60)
70,984 sq. ft. (55)
- 7,000 sq. ft. (5)

94,784 sq. ft. (60)
70,984 sq. ft. (55)
- 7,000 sq. ft. (5)

98,984 sq. ft. (63)
70,984 sq. ft. (55)
- 11,200 sq. ft. (8)

It is recommended that construction of any new T-style hangar units should be to a width greater than
41 feet, 6 inches and a height greater than 12 feet. This will allow dedicated parking for larger singleengine and smaller twin-engine aircraft, better utilizing existing and future box-style hangars for larger
twin-engine and jet aircraft.
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Apron Size and Tiedowns
An apron size analysis was completed using the latest version of the Apron Size Calculator and the
approved assumptions from the Forecast Chapter. Using the existing number of based aircraft (65), the
calculator showed a planned apron area of approximately 54,000 square feet. This is somewhat higher
than the existing 40,500 square feet of pavement. The existing analysis concluded that 35 apron parking
spots are possible, including tiedowns. This is significantly higher than the approximately 30 parking
positions that are currently available depending upon aircraft size and configuration. The 20-year
increase is nearly 25,000 square feet of additional apron space. The required amount of pavement to
meet the expected future need will require expansion to the northeast or northwest. Apron expansion
alternatives will be vetted in the next chapter along with specific taxilane and tiedown layouts.

Fuel Storage Facilities
There are two main aircraft fuel storage facilities at the Airport, both of which are owned by Signature.
The east fuel farm, located north of the FedEx facility, is contains two (2) 25,000-gallon Jet-A fuel tanks,
one (1) 15,000-gallon 100 low lead (100LL) tank, and one (1) 10,000-gallon glycol tank. The other is the
west fuel farm, near the T-hangar area, which consists of one (1) 15,000-gallon 100LL tank. Combined,
these facilities offer the Airport the capability to store 50,000 gallons of Jet-A, 30,000 gallons of 100LL
aviation fuel, and 10,000 gallons of glycol.
To evaluate the aircraft fuel storage requirements of the Airport throughout the planning period, it is
first important to review the historical sale of fuel to establish a baseline of demand. Table 3-19
illustrates the annual fuel sales at the Airport from 2014 to 2017. As illustrated in the table, an average
of 4,500,000 gallons of Jet-A fuel and 85,000 gallons of 100LL fuel have be sold annually between 2014
and 2017.

Table 3-19: Fuel Sales by Year (2014-2017)
Year
2014
2015
2016
2017
’14-’17 Average

Airline
Jet-A Sales
(in gallons)
x

General Aviation
Jet-A Sales
(in gallons)
x

100LL Sales
(in gallons)

TOTAL SALES
(in gallons)

x

x

Source: Signature records (2018)
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Next, the fuel storage turnover rate, or the rate at which the fuel tanks at the Airport need to be refilled
to meet demand, must be calculated. This rate can be calculated by dividing the annual sale of fuel by
the number of days in a year to find the average daily fuel sales. The total fuel storage capacity at the
Airport is then divided by the average daily fuel sales to determine the average fuel storage turnover
rate. Table 3-20 presents the findings of the historical fuel storage turnover rate for Jet-A fuel while
Table 3-21 presents the historical fuel storage turnover rate for 100LL fuel.

Table 3-20: Historical Jet-A Fuel Storage Turnover Rate
Year

Total Jet-A Sales
(in gallons)

2014
2015
2016
2017
’14-’17 Average

Source: Mead & Hunt, Inc. (2018)

xx

Average Daily
Fuel Sales
(in gallons)
xx

Total Jet-A Fuel
Storage Capacity
(in gallons)
50,000
50,000
50,000
50,000
xx

Average Fuel
Storage Turnover
Rate
xx days
xx days
xx days
xx days
xx days

Total 100LL Fuel
Storage Capacity
(in gallons)
30,000
30,000
30,000
30,000
xx

Average Fuel
Storage Turnover
Rate
xx days
xx days
xx days
xx days
xx days

Table 3-21: Historical 100LL Fuel Storage Turnover Rate
Year
2014
2015
2016
2017
’14-’17 Average

Total 100LL Sales
(in gallons)

Source: Mead & Hunt, Inc. (2018)

xx

Average Daily
Fuel Sales
(in gallons)
xx

As illustrated, the storage capacity of existing fuel tanks at the Airport can store, on average, a 4-day
supply of Jet-A fuel and a 120-day supply of 100LL fuel. It should be noted that an increase in operations
of larger, wide-bodied aircraft, such as the Boeing 767, could increase fuel sales since these aircraft
types require greater amounts of fuel than existing types operating at the Airport. In addition, fuel sales
could also increase if more long-range non-stop routes such as those to destinations in the Southeast
and Southwest are implemented from the Airport. Increases in operations by larger aircraft and longerrange non-stop routes, as projected to occur during the planning period, will increase the fuel storage
turnover rate and thus may require an expansion of fuel storage facilities. It is recommended that initial
planning be scheduled to prepare for an expansion of fuel storage facilities at the Airport in the long

3.54

Facility Requirements

term. In the near future, 100LL volumes are expected to rise an additional 7,000 gallons per month due
to the addition of flight school aircraft. This could potentially double the turnover at RST and reduce the
rate by nearly 50 percent. Additional locations for an added 100LL tank should be explored in the nearterm.

Air Cargo Facility
The existing air cargo facility at the Airport is on the southeast end near Runway 31 and consists of an
apron with two access taxiways. Centered on the apron, sits a 60,000 square foot privately-owned
facility that is used as a distribution center to sort and load packages for FedEx air cargo operations.
Currently, Boeing 757s are used to transfer packages for the region from Rochester International
Airport. In 2016, a total of 23,756,865 pounds of air cargo was enplaned at the Airport, with some of
that amount processed through the airline and GA facilities.
The Forecasts of Aviation Demand previously prepared and presented in Chapter Two projected a
significant growth in the landed weight of air cargo at the Airport.
Table 3-22 presents the air cargo landed weights for Rochester International (RST). It is estimated that
FedEx’s activity represents approximately 90 percent of the landed weight at RST. The Air Cargo table
below presents the projected amount of air cargo landed weight for Rochester International Airport
with the estimated amount of FedEx activity added to the current RST cargo activity. This projection
uses a market share methodology that assumes the air cargo landed weights at RST increase at the same
rate as the FAA’s projection for total US domestic revenue ton miles.
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Table 3-22: Forecast Cargo
Year
Historical
2008
2009
2010
2011
2012
2013
2014
2015
2016
Forecast
2017
2022
2027
2032
2037

FedEx Operations

Total Freight

Average Freight per Flight

1,254
664
540
552
552
552
622
622
654

24,219,423
17,011,860
17,937,320
18,407,946
19,367,153
20,033,119
25,003,650
25,393,836
23,756,865

19,314
25,620
33,217
33,348
35,085
36,292
40,199
40,826
36,325

600
970
1,237
1,470
1,604

22,194,085
36,489,759
46,537,355
55,290,835
60,331,956

36,990
37,620
37,620
37,620
37,620

Source: Mead & Hunt, 2017 FAA TAF

The portion of the apron that supports air cargo operations is currently sufficient in size for FedEx and
small feeder cargo aircraft. In the future, adequate space for air cargo operations, regarding needs for
air cargo aircraft parking and maneuvering, ground service equipment storage and maintenance,
sortation facilities, and truck and auto parking should be maintained. It is likely that an expansion will be
required to accommodate additional aircraft as enplaned cargo increases throughout the planning
period.

Airport Operations Building – SRE/ARFF
The Airport Operations Building (AOB) is a 34,000-square-foot, joint-use facility housing both the Snow
Removal Equipment (SRE) and Airport Rescue and Firefighting (ARFF) facilities. The FAA Air Traffic
Control Tower (ATCT) is also attached to the Airport Operations Building and was discussed previously.
The airport’s maintenance staff operates in both capacities as SRE/Maintenance and ARFF allowing staff
sizes to reflect the need for each. The current facility is located west of the passenger terminal building
and near the intersection of Runways 13/31 and 2/20, offering the benefit of being centrally located for
maintenance, snow, or emergency operations. The facility has had numerous additions over the years
and remains in fair condition.
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SRE Facility
The SRE storage area occupies roughly 16,700 square feet within the AOB and is inadequate in size to
house the existing equipment located at the facility. The SRE storage area was expanded twice before
but neither expansion offered adequate vehicle circulation, overhead door openings, or adequate
sand/chemical storage. Radiant heating units are inefficient and insufficient to keep the facility
tempered and this situation is compounded when the overhead doors are opened during weather
events. The SRE fleet is aging and becoming less reliable. The airport owns and maintains a total of 16
separate pieces of equipment shown in Table 3-23. Of the existing SRE, 12 of the 16 vehicles exceed the
FAA recommended minimum useful life of 10 years per AIP Handbook Table 3-8 “Minimum Useful Life”
with 7 of those vehicles greater than 20 years old. The airport has the purchase of several pieces of SRE
on the Capital Improvement Plan (CIP) within the coming five years. The new equipment will be MultiFunctional Equipment to maximize staff efficiency by increasing the equipment’s functions with multiple
attachments to each vehicle. The corresponding increase in vehicle size cannot be accommodated by
the current SRE facility in depth or door width based on the recommended Equipment Safety Zone (ESZ).
Response time to clear snow from the Airport environment is based on the number of operations at the
Airport. Total Airport operations in 2017 were 39,170 and are projected to grow to 51,786 in 2037.
Based on guidance in AC 150/5200-30D, Airport Field Condition Assessments and Winter Operations
Safety, as the Airport has more than 40,000 operations, the Airport should have equipment sufficient to
clear snow at priority areas of the Airport in one-half hour.
The Airport owns and maintains a variety of maintenance and SRE, including two snow blowers, four
plows, three sweepers, four spreaders, and two front end loaders. A list of these vehicles and
equipment by make/model is presented in Table 3-23.
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Table 3-23: RST SRE/Maintenance Vehicles and Equipment
ID#

Equipment Type

Year

Make

Model

Dimensions
(feet)

Eligible
Area
(square
feet)

6

Utility

2011

Bobcat

7

Utility

2006

Bobcat

Toolcat
5600F
S300

8

Loader

1999

John Deere

644

22'x9'x13'

650

9

Loader

2010

Case

821E

22'x9'x13'

650

16

Dump Truck

2008

International 7400

40

Sand Spreader

1989

Mack

Sander

32'x12'x12'

900

41

Sand Spreader

2011

Epoke

Sand/Chem

32'x12'x12'

900

42

Rollover Plow

1998

Oshkosh

HB Series

37'x10'x14'

1000

44

Grader

1995

Galion

Grader

22'x9'x13'

650

45

Sweeper

1996

Oshkosh

HB Series

37'x10'x14'

1000

60

Plow Truck

1992

Oshkosh

HB Series

37'x10'x14'

1000

61

Sweeper

2013

Oshkosh

HB Series

37'x10'x14'

1000

62

Sweeper

2005

Oshkosh

HB Series

37'x10'x14'

1000

63

Rollover Plow

2008

Oshkosh

HB Series

37'x10'x14'

1000

80

Blower

1996

Oshkosh

HB Series

37'x10'x14'

1000

91

Blower

2008

Oshkosh

HB Series

37'x10'x14'

1000

Total Eligible Area Based on Current Equipment:

N/A
N/A

N/A

11,750

Source: Airport Records

Based on the FAA Snow Removal Equipment Calculation spreadsheet, the AIP-eligible SRE Fleet is
determined based on calculations of primary runway, taxilanes, and critical apron area, coupled with
airport size and winter climate history. Only eligible equipment can be used to properly size an SRE
facility, and vehicles and equipment identified as ineligible cannot be used to determine the facility’s
square footage. According to the SRE calculations spreadsheet, eligible equipment for RST is shown in
Table 3-24.
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Table 3-24: Identification of Justifiable SRE
Eligible Items

Max Quantity

Snow Blower

2

Current Fleet
2

Plow

4

4

Sweeper

4

2

Hopper Spreader

4

2

Front End Loader

2

2

Source: Mead & Hunt, Inc. (2018)

The Airport is not currently operating at its maximum amount of eligible equipment, and much of the
existing equipment needs to be replaced. By replacing several older and maintenance-intensive pieces
of equipment with new Multi-Function Vehicles, the cost of operation and maintenance will decrease.
When reconstructing or expanding the SRE building, personnel efficiency and safety must be considered.
The current facility has overhead doors on one side of the facility only, requiring staff to back equipment
in at each door. This becomes a greater issue as the longer multi-function equipment is rotated into the
fleet. Ideally, equipment storage will have a drive-through configuration so that vehicles can enter or
exit without having to back in. Another option would be to incorporate a center drive-aisle into the
facility, which would not require as much pavement around the facility as the drive-through alternative.
FAA AC 150/5200-18A, Building for Storage and Maintenance of Airport Snow and Ice Control Equipment
and Materials, provides guidance on storing maintenance and snow removal equipment.
SRE/maintenance building needs are related to paved areas, activity levels, and climate. Increases in
runway, taxiway, and apron pavement, as well as increases in activity levels, result in additional need for
SRE building space. Maintenance, SRE and sand should be housed in a heated building to prolong the
useful life of the equipment and to assist with a more rapid, effective response to operational needs.
Additionally, facilities should have available area within the building for onsite equipment maintenance
and repair during the winter season.
Based on the eligible equipment at RST, there is inadequate space in the current SRE facility. Vehicle
storage, maintenance bays, sand and chemical storage, and other areas are assessed individually in each
section below and the total space requirements for the proposed SRE building are summarized.
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Vehicle Storage and Circulation. Nearly 16,700 square feet is available for vehicle storage in the current
SRE facility. However, this is an approximate area, with entrances only on one side, and vehicles are
often parked in a manner that requires staff to move parked vehicles to allow others to exit or enter.
This layout makes circulation difficult and is inefficient for personnel. It is estimated that the Airport
could acquire funding for a total of 11,750 square feet of space for vehicle storage and circulation under
current AIP eligibility requirements, as shown in Table 3-23. A center aisle angled parking building layout
or multiple drive through aisles are preferred in order to improve circulation and efficiency.
Maintenance Bay. The AIP Handbook allows for funding of a maintenance bay up to 1,500 square feet.
The current XXXX SF space has limited access which makes it difficult to service equipment. As a result,
equipment maintenance typically occurs in the vehicle storage and circulation areas, dramatically
reducing access to equipment and access to one of the two available overhead doors. The industry
standard for SRE equipment is growing and new industry standard bays allow for overhead oil, grease,
air, and an overhead hoist for heavy equipment. A service/workshop garage pit will provide the
maintenance staff greater ability to maintain equipment on site and further extend the life of existing
SRE. It is recommended to provide a larger maintenance space, which would be fully eligible for AIP
funding at RST.
Parts and Equipment Storage. There is minimal space in the main SRE facility to store additional
equipment and vehicle attachments. Equipment that is used more seldom is often stored in the cold
storage facilities located to the east of the main facilities. As previously stated, these buildings are in
poor condition and expose stored equipment to the elements. In addition, the distance between these
cold storage units and the main facility creates inefficiency as personnel must travel between them.
Designated storage areas in one location would help to centralize maintenance activities. It is estimated
that approximately 1,500 square feet should be provided for parts and equipment storage at RST. Parts
and equipment storage spaces are not typically eligible for FAA funding under current AIP guidelines.
Sand and Chemical Storage. Current AIP eligibility requirements allow for funding of indoor sand and
chemical storage areas. Heated sand storage prevents moisture from freezing in the sand, which
requires significantly more effort to load and may hamper response times during snow events. It is
estimated that approximately 5,000 square feet of sand storage and 2,500 square feet of chemical
storage would be eligible for AIP funding at RST. The SRE facility is unable to keep up with sand needs
with the current facility at roughly 550 square feet designated for indoor sand storage – about 11
percent of the recommended area. There is currently no designated area for chemical de-icing. The
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airport stores pallets of de-ice chemical in corners that are encroaching into required equipment safety
zones. Shelving units for chemical pallets, broom wafers, and miscellaneous parts should be installed to
dedicate available floor space to the vehicle and equipment storage that is already undersized.
Office and Personnel Support Space. Although office and personnel support spaces are not eligible for
FAA funding under current AIP guidelines, it is an important consideration when determining personnel
needs. As the current facility is shared between the ARFF and SRE function, the personnel space in the
facility is largely dedicated to ARFF for emergency response. It is estimated that approximately 1,000
square feet should be provided for office and personnel support.
Space Assessment Summary. SRE/maintenance space requirements for each functional area are
summarized in Table 3-25. Development alternatives for SRE/maintenance space will seek to satisfy
these requirements. It is expected that it will not be practical or feasible to fulfill these requirements in
the existing location as the ARFF and SRE buildings are collocated and several of the satellite equipment
storage locations are in poor condition. The following chapter will evaluate alternative sites on Airport
property for a larger and more efficient SRE/maintenance facility.

Table 3-25: SRE Space Requirements
Functional Area

Required SF

AIP Eligible

Vehicle Storage and Circulation

11,750

Yes

Maintenance/Wash Bays

1,500

Yes

Parts and Equipment Storage

1,500

No

Sand and Chemical Storage

7,500

Yes

Office and Support Space

1,000

No

Total

23,250

-

Source: Mead & Hunt, Airport Staff
Notes: Required space needs are estimated. Additional analysis will be required to determine federal
funding eligibility and building/layout dimensions.
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Airport Rescue and Firefighting (ARFF) Facilities
The ARFF and SRE facilities are currently joined in the AOB in order to maximize duties of maintenance,
SRE, and ARFF staff within a single facility. The three ARFF vehicles currently meet Airport ARFF needs
though the 1990 Oshkosh Rescue 4 is used only as a reserve vehicle to maintain index. Rescue 2 is a
GMC Yukon for use primarily as an Emergency Medical Service vehicle available for calls at airport
facilities or aircraft emergencies.

Table 3-26: RST ARFF Vehicles and Agents
Vehicle
Number
Rescue 5

Vehicle
Type
Global
Striker

MFR

Year

Water

GPM

AFFF

Oshkosh

2015

1500

1950

210

Rescue 4

T-3000

Oshkosh

1990

3000

1800

405

Rescue 3

TI-1500

Oshkosh

2000

1500

1520

210

Rescue 2

Yukon

GMC

2002

N/A

N/A

N/A

GPM

160
N/A

Halon/
Halotron

PKP

Lbs/
Sec

460

450

5

500

N/A

5

N/A

450

5

N/A

N/A

N/A

Source: Airport Records (2018)

The designated ARFF facility as a part of the AOB will need an expanded footprint to meet equipment
safety zones, personnel facilities for both male and female staff, as well as safety, security, and storage
areas to accommodate Advisory Circular station element guidelines and eligible areas according to AIP
Handbook. See Table 3-27 below for ARFF Facility Space Planning. The apparatus bays require an
increase in area to house all ARFF vehicles in one location within the facility. In addition, the apparatus
bays will require an exhaust removal system. Future modifications to the ARFF apparatus bay area
should include the ability for drive-through operations.
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Table 3-27: RST ARFF Space Planning
Equipment Type

Eligible
Area

Existing
Area

Vehicle Bays
(Striker Dims 12’ x 35’-6”)
Watch/Alarm Room

3500

2875

155

0

Medical Decon Room

180

0

Gear Wash/Drying Room

240

0

First Aid/Medical Storage

145

0

Agent Storage

420

0

SCBA

240

0

Day Room

240

240

Dormitories

560

120

Men’s Locker/Shower/Toilet

460

460

Women’s Locker/Shower/Toilet

200

200

Kitchen

440

240

Laundry

120

120

Training

400

400

Total Area:

7,300

5,280

Source: AC 150/5210-15A and Airport Records (2018)

Automobile Parking
RST has several designated parking areas and parking lots for automobiles within the terminal area.
These lots contain a combined 1,030 parking stalls for use by airline passengers, rental car companies,
airport employees, tower employees, and other airport users. A breakdown of these spaces is presented
in Table 3-28.
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Table 3-28: RST Auto Parking Stall Inventory
Parking Lot

Total Stalls

Short-Term Passenger

124

Long-Term Passenger

640

Disabled Passenger Stalls

18

Rental Car Parking

146

Employee Parking (various lots)

90

Taxi Queue Parking

12

Total Parking Stalls

1,030

Source: Airport Records

RST is utilized as an originating and destination airport by passenger airlines, which means that most
passengers start or end their travel at RST with little or no connections. Private automobile is expected
to continue to be the primary means of transport to RST for most originating passengers. The use of
public transportation, shuttles, and taxi service for departing passengers is not high. Based on these
factors, facility requirements for public and rental parking are expected to continue to be closely
associated with passenger enplanement levels. As a result, the parking needs forecast is based on the
preferred enplanement forecast for RST.
Passenger and rental car parking can be easily expanded with ample usable airport land available
directly adjacent to the parking lots. This also allows for any future terminal expansion the ability to
encroach into short-term parking without permanently reducing the overall number of stalls.
Revenue controls currently do not provide breakdowns for short- and long-term lots, but the passenger
pays based on time. There is the opportunity to reorganize parking lot entrances and exits to
accommodate segregated short-/long-term lots and increase revenue. With the use of the facility by
Mayo Clinic patients, the airport should consider creating pedestrian canopies leading to the terminal
for use during inclement weather. Incorporating photovoltaic solar panels to these canopies would also
allow the airport to create renewable energy on-site and reduce operational costs. As the terminal roof
is barreled at the highest point, and not conducive to solar panel installation, the creation of structured
solar arrays above short-term lots is the easiest and best way to incorporate renewables into the airport
as is their goal.
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Employee parking is located in multiple lots across the property. With potential of future terminal
expansion in those locations, it is recommended to consolidate all employee parking into a single lot
between the AOB and the terminal.

3.5 CONCLUSIONS AND ALTERNATIVE
CONSIDERATIONS
The purpose of the section is to succinctly describe the significant findings of the Facility Requirements
analysis that has been prepared as a component of the Airport Master Plan for Rochester International
Airport. These significant findings form the basis for the subsequent alternative analysis.

Airfield Configuration
Airfield Capacity. The existing runways (Runway 13/31 and Runway 2/20) provide adequate operational
capacity to accommodate forecast demand for the 20-year planning horizon.
Runway 13/31. In consideration of existing and forecast future aircraft fleets and payloads, Runway
13/31 is adequate in length (9,034 feet) and this length should be retained.
Runway 2/20. Runway 2/20 is currently designated as crosswind runway at RST. The airport is currently
working with the FAA to re-designate Runway 2/20 as a secondary. The secondary runway designation is
absolutely critical in consideration of the airport’s support of the Mayo Clinic’s international role as a
destination medical center.
Based on its wind coverage alone, crosswind Runway 2/20 qualifies as a B-II runway and would thus be
justified for a width of only 75 feet and a runway length determined by critical B-II aircraft. Currently, at
7,301 feet in length, Runway 2/20 is utilized by nearly the entire airport aircraft fleet mix and is used by
the critical aircraft, the B757-200 for air cargo operations. In November of 2018, a Secondary Runway
Designation request for Runway 2/20 was submitted to the FAA. If this submittal is approved by FAA, it
will designate crosswind Runway 2/20 to be a “Secondary Runway” and allow the Runway design code
to remain a C-IV designation, the same as Runway 13/31. This would allow for improvements to runway

3.65

Facility Requirements

length and approaches. Appendix X of the Master Plan contains the Secondary Runway Designation
request and supporting documentation submitted to FAA.
The determination as a secondary runway is critical for Runway 2/20 to continue to support cargo and
commercial operations at RST. Due to the deteriorating pavement condition of primary Runway 13/31, it
will need to undergo full-depth reconstruction in the mid-2020’s. During this two or three-year
reconstruction project, the primary runway – and its precision approaches – will be unusable. All cargo
and commercial air service flights to and from RST during this period will need to utilize Runway 2/20
and its available approaches. Furthermore, the runway-runway intersection is also in poor condition and
is scheduled for reconstruction in 2022. When this sensitive pavement juncture is reconstructed,
Runway 2/20’s length will be even more restricted, with only about 4,850 feet of usable length being
available during certain phases of construction. A runway length of 4,850 feet will not support the
current air cargo, commercial air service, or business aircraft operations at RST. Options for providing
ample runway length and runway approaches during these critical project phases will be addressed in
the Alternatives chapter of the Master Plan.
The runway length analysis provided in the chapter indicates that an ultimate length of 8,000 feet for
Runway 2/20 should be evaluated. In addition, air cargo and commercial air carrier users indicate that a
minimum length of 6,500 will be required for Runway 2/20 during the period when Runway 13/31 is
being reconstructed. Alternatives to achieve a 6,500-foot length for Runway 2/20 during the
reconstruction period for the main runway will also be evaluated.
It is also critical that Runway 2/20, as a true secondary runway, be equipped with instrument approach
capabilities that will allow the Airport to be operational during almost all-weather conditions. The
potential to provide precision instrument approach capabilities to Runway 2/20 is evaluated in the
Alternatives chapter.
Parallel Taxiway Separation. The C-IV design standards attributed to the critical aircraft require the
centerline of a parallel taxiway to be distanced a minimum of 400 feet from the centerline of the runway
it serves. A portion of Taxiway B is separated by only 350 feet and therefore fails to meet the criteria.
This issue will be resolved during the reconstruction of Runway 2/20.
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Taxiways and Taxilanes.



Currently, a hot spot is created by the intersecting pavements of Taxiway B, Runway 13, and
Taxiway A6. The hot spot is due to be corrected during the reconstruction of Runway 2/20.



Certain taxiways at RST fail to meet the taxiway geometry standards designated by the FAA,
including direct access, excessive pavement, and three-node concept. Corrective measures will be
explored in the Alternatives chapter.



As a result of accommodating larger aircraft, taxiway routes and required improvements such as
expanding taxiway pavement widths in certain areas are needed for efficient operations.



Apron and taxilane improvements are needed due to poor positioning of aircraft parking spots and
failed pavement. Improvements are needed to resolve operational issues. Corrective measures will
be explored in the Alternatives Chapter.

Instrument Approach Capabilities
Currently, Runways 13 and 31 provide CAT I precision instrument approaches. A Special Authorization
CAT II approach was recently commissioned for Runway 31. Runways 2 and 20 currently offer nonprecision approach capabilities. In consideration of Runway 2/20s role as a secondary primary runway
(particularly when Runway 13/31 is closed for reconstruction) a CAT I instrument approach is
recommended for Runway 2.

Pavement Condition
Pavement Condition of Runways and Connecting Taxiways. The condition of Runway 13/31’s pavement
ranges from excellent to fair condition. Thought the first 7,550 feet of Runway 31 was noted as fair
condition, it is projected to decline rapidly soon. Excluding the pavement located at Runway 13’s end to
Taxiway Connector A9, Runway 13/31 needs to be reconstructed. The condition of Taxiway A and its
connecting taxiways primarily range from excellent to fair. Taxiway Connectors A6 and A3 are reported
as fair and projected to decline in the near future.
The condition of Runway 2/20’s pavement ranges from excellent to poor. Excluding the pavement
located at Runway 2’s end to Taxiway Connector B3, Runway 2/20 needs to be reconstructed. Taxiway B
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is in good condition, excluding Taxiway Connector B4 which is in fair condition and should be
reconstructed.
Pavement Condition of Apron and Connecting Taxiways. Portions of the General Aviation (GA) Apron
pavement have been identified as being in fair condition but are projected to need attention in the
immediate future. Other segments have been reported as failed and need to be replaced immediately to
prevent foreign object debris (FOD) from negatively impacting GA aircraft. Taxiways G, H, and J have also
been identified as in fair or poor condition and need to be replaced as their condition is projected to
decline rapidly.

General Aviation
Fixed Base Operator (FBO) Facilities. It is recommended that the Airport plan for near-term expansion
and/or reconstruction of FBO to continue to offer the high level of service expected from to the users of
the airfield.
Apron, Circulation, Storage and Maintenance Hangars. Demand for a variety of improved general
aviation facilities has been identified. Not only is there predicted need because of forecast demand, but
there is also demand based on the airport’s business model and potentials for revenue generation.
Options related to the location of improved hangar facilities are examined in the alternatives analysis for
all types of general aviation facilities, including:







Large (business jet) hangars.
Small single- and multi-engine general aviation aircraft.
Maintenance hangars to accommodate fixed wing and rotary wing aircraft.
Flight school facilities.
Itinerant aircraft apron parking to accommodate demand, including vary large business jets and
private use wide-body aircraft, including taxiway and taxilane improvements.

Passenger Terminal
The overall conclusion of the facility needs investigation related to the passenger terminal and its
support facilities is that the existing terminal area is large enough to accommodate forecast demand.
There is no need to relocate the terminal complex to another site on airport property.
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Terminal Facility Needs Summary
1. A new boarding bridge and gate coordinated with long-term future growth of concourse.
2. International Baggage Claim: 4,000 SF reconfigured, remodeled or added space. The amount of
additional circulation and mechanical space needed to access the facility is dependent on the
configuration of the layout.
3. Domestic Baggage Claim: For two new domestic-only carousels, 7,000-12,000 SF including
inbound tug circulation, passenger circulation, seating, queuing, and restrooms. The amount of
additional circulation and mechanical space needed to access the facility is dependent on the
configuration of the layout.
4. Landside Restrooms: Increase number of stalls for each gender, provide companion care
restrooms and small medical traveler lounge. 1,200 Square feet.
5. Future changes that affect circulation space and vertical movement equipment are to meet
overall space needs and improve circulation for ambulatory passengers. This could be
accomplished through providing all future additions on a single level or, if one-level design is not
attainable, redundant pass-through elevators are to be used.
6. The amount of circulation space that is needed in future projects will be proportionately large
because as the terminal grows beyond its current layout it will no longer be possible to
concentrate all circulation in the center of the building. Generally, 20-30 percent of airport
terminal space is used for public circulation. Currently, approximately 21 percent of the RST
domestic terminal is used for public circulation. For planning purposes, a factor of 26 percent is
used to estimate future circulation needs however the actual amount needed is to be
coordinated with circulation needs of the projects that are provided. Using this factor, it is
estimated that the amount of overall circulation space in the terminal will increase from 10,215
square feet on the landside to nearly 16,000 square feet in 2027 and 19,000 square feet in 2037.
On the airside the amount of circulation space will increase from 7,000 square feet to
approximately 10,600 square feet in 2027 and 12,600 square feet in 2037.

Passenger Terminal Support Facilities
Vehicular Access and Parking (Passenger, Rental Car, and Employee). Primary access to the Passenger
Terminal and parking is via Helgerson Drive, which offers curbside drop-off and loops around the parking
lot. An employee parking lot is located immediately to the east of the passenger terminal building. The
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airport currently leases the southeast corner of the parking lot to the rental car agencies and maintains
a small amount of overflow parking for employees in this vicinity as well. Expansion of the overall
passenger parking lot should be planned in the near-term as the lot is nearing capacity.
Passenger and rental car parking can be easily expanded with ample usable airport land available
directly adjacent to the parking lots. This also allows for any future terminal expansion the ability to
encroach into short-term parking without permanently reducing the overall number of stalls.

Airport Support Facilities
SRE/ARFF/Airport Maintenance
The Airport Operations Building (AOB) is a consolidated SRE, ARFF, and Maintenance facility. In order to
calculate facility requirements, we looked at each operation individually.
SRE. The airport currently shows a deficit of eligible equipment based on the FAA SRE Calculations
Spreadsheet. RST would be eligible for an additional two plows, one sweeper, and two hopper
spreaders. To accommodate snow with limited operations staff, Multi-Function Equipment will be
acquired to accommodate the need. These acquisitions are listed in the CIP. Expansion of the SRE bays
will be required to efficiently utilize the larger eligible equipment as well as provide an alternative to
backing SRE into the bays. A center lane drive aisle or drive-through options is considered in subsequent
alternatives section.
ARFF. RST operates as an Index B airport and has recently purchased an ARFF vehicle to replace older
equipment. The facility size can handle the existing fleet. Any expansion to current bays would be to
accommodate equipment safety zones currently not met in the existing apparatus bays. In addition,
there is the potential to improve ARFF administration, support rooms, and personnel spaces as listed
within the AC and AIP Handbook.
Airport Maintenance. One maintenance bay is included in the Airport Operations Building meeting the
allowable accommodations as outlined in the AIP Handbook.
In summary, development alternatives for SRE/maintenance space will seek to satisfy requirements
identified in this chapter. It is expected that it will not be practical or feasible to fulfill these
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requirements in the existing location as the ARFF and SRE buildings are collocated and several of the
satellite equipment storage locations are in poor condition. The following chapter evaluates alternative
sites on Airport property for a larger and more efficient SRE/maintenance facility.

Air Traffic Control
The ATCT is deficient in viewing angles (angle of incidence) to all runway ends with the exception of
Runway 20. The potential for improvement at the existing location or relocation is examined further in
following alternative analysis. Tower line-of-sight and potential influence on landside development
(particularly in southeast area) will also be examined in the alternative analysis.

Other Considerations


An area for improved flight school facilities, aircraft maintenance facilities, non-aeronautical
development that contributes to revenue generation will be evaluated and presented in the
Alternatives Chapter.



The Airport has expressed desire for consideration of on-airport hotel site. A potential site will be
examined and presented in the Alternatives Chapter.
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