CHAPTER 5: ALTERNATIVES ANALYSIS

Introduction

This chapter of the Airport Master Plan discusses airport development alternatives considered in the
planning process for the Sioux Falls Regional Airport (FSD). Alternatives evaluated for this study are
based comparing existing conditions with facility requirements determined from the activity forecast
reviewed in detail in the previous chapters. Alternatives found to be reasonable to accommodate the
short and long-term needs are identified. Potential impacts of each alternative considered are
discussed and used to help the airport select a preferred alternative(s). Alternatives outlined are split
into functional facility areas:

e Airfield

e Passenger Terminal
e Air Cargo

e General Aviation

e Landside

e Support Facilities & Other

A Preferred Development Strategy based on the preferred alternatives is identified at the conclusion of
the alternatives analysis. This preliminary plan provides a guideline for implementation based on
identified needs and priorities. The plan to implement the preferred alternative is reviewed in more
detail in Chapter 6: Implementation Plan.

Evaluation Process

The overall guiding principle is to provide an airport facility that adequately serves the community
needs and is flexible to industry changes. Alternatives must meet FAA design criteria and be
implementable with the existing infrastructure and environment. A wide range of alternatives were
evaluated to determine the best solution for the airport to meet anticipated needs identified by
Planning Activity Level (PAL), which were described in Chapter 4.

The alternative evaluation process includes identifying, evaluating and finally selecting. Alternatives
were first identified that meet the facility need and objective(s). “No-action” or “do-nothing”
alternatives were considered as well. Next, alternatives were evaluated for their ability to realistically
meet the objective along with impacts. Criteria used to evaluate alternatives include operational
performance, best planning tenets, environmental and fiscal factors. No weighting factors were used
for evaluation as they could have skewed the results. Finally, an alternative was selected that best met
the needs of the airport based on the benefits and impacts. The preferred alternative(s) are shaded in
green in this report. All costs are planning-level non-engineering estimates in 2014 dollars. Alternatives
from one facility area may also have an impact on another facility area so these factors were also
considered when compiling one preferred airport development alternative.

The alternatives were reviewed and refined through meetings with airport management and airport
focus groups. The preferred alternatives were presented to the general public for review and comment
at a public open house held on January 22, 2015. The preferred alternative(s) were presented to the
Airport Authority in March 2015 for approval.
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Development Considerations

Each functional area of the airport has specific needs and constraints that affect the formulation of
realistic, implementable development alternatives. These are discussed in detail within this Chapter;
an overarching consideration at FSD is the airport’s role within the regional aviation system.

Sioux Falls Regional Airport has growing aviation needs across all operational areas; commercial
passenger, air cargo, corporate and small general aviation. Many of these functional areas are in need
of additional capacity to accommodate the projected need through the planning period. These
expanded areas require additional space in areas that are constrained by airport property and other
functional areas.

FSD is unique in that it is the main airport accommodating all types of regional aeronautical needs. A
balanced aviation system ideally provides a system of airports serving a large population area that each
focus on accommodating one or more functional areas. For a community the size of Sioux Falls, a
primary commercial service airport may serve the commercial, cargo and corporate aviation needs
while one or more reliever airports would serve smaller general aviation activity. There are currently
limited growth opportunities at the smaller general aviation airports in proximity to Sioux Falls.
Planning studies were completed in 2007 but efforts to consolidate airports into one regional airport in
Lincoln County were unsuccessful.

The highest and best use of FSD is to accommodate commercial aviation activities including passenger,
air cargo and corporate business aviation activity. Alternatives evaluation considered development at
FSD to fully meet these needs. Although important to the overall area aviation system, the needs of
general aviation activities are secondary at FSD and should be accommodated by alternative airports.
Development alternatives at FSD should plan for this type of development where possible as to not
sacrifice expandability of commercial aviation needs. It is recommended that the FAA continue to
evaluate the potential to accommodate small general aviation activity at an alternative airport within
the regional aviation system.
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Airfield Development Alternatives

The Airfield Development Alternatives reviewed the following infrastructure elements:

e Runway

e Taxiway System
e Airport Traffic Control Tower

Requirements Summary

The airfield is a vital to the airport’s core infrastructure to accommodate aircraft operations. The
following section summarizes key airfield facility requirement findings:

e The Boeing 767-300ER aircraft type (ARC D-IV, TDG-5) is expected to remain the critical
design aircraft through PAL 4.

¢ No runway extension or configuration modifications to air carrier runway ends are needed
to meet length and capacity needs based on forecasted operations.

¢ Runway hourly capacity enhancements such as holding bays and/or bypass taxiways may be
necessary by PAL 3 and should be planned to enhance aircraft sequencing.

e Enhancements to Runway 3-21 and 15-33 approach procedures to increase airport
operational utility in instrument meteorological conditions should be evaluated considering
the surrounding built and natural environment.

e Runway 9-27 is not required for wind coverage and should be considered for
decommissioning.

e Targeted runway improvements including blast pads and paved shoulders are needed to
meet current design standards for both air carrier runways.

Runways

An evaluation of development alternatives to accommodate the airfield facility requirements for each
of the FSD runways is described in the following sections.

RUNWAY 3-21

Configuration

The primary air carrier runway, Runway 3-21, is of sufficient length, width and strength to
accommodate regular use of the design aircraft. An 8,999 foot runway length will accommodate the
intended use of the design aircraft, a Boeing 767-300F with ARC D-IV standards without major
restrictions. The runway ends are constrained by natural and man-made environmental features. The
airport views the potential impacts of a runway extension to outweigh the potential benefits, thus it
will not be evaluated at this time. No change in runway length, width or strength is recommended thus
no alternatives were evaluated.

Constructing 25-foot wide paved shoulders along the sides of the runway and upgrading blast pads for
the current runway configuration is a targeted improvement to meet FAA design standards. The no-
build alternative would not allow the runway to meet minimum FAA design standards for the critical
design aircraft and is not recommended. Another targeted improvement to upgrade the Runway 21
visual guidance slope indicator (VGSI) to a Precision Approach Path Indicator (PAPI) should also be
incorporated.
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Table 5-1 — Targeted Runway 3-21 Recommendations

Runway Improvement

3-21 25’ Paved Runway Shoulder
3, 21 200’ x 200’ Paved Blast Pad
21 Upgrade VGSI to PAPI

Source: KLJ Analysis

Approaches

Recommended improvements include upgrading the approach to a Category Il ILS to achieve lower
weather minima which increases airport utility. The options include upgrading the Runway 3 or 21
ends, or do nothing. It is assumed that one runway end can be upgraded due to available funding and
justification. If no action is taken then aircraft would not be able to land at FSD 0.7 percent of the
time, or about 61 hours per year. Flights would be cancelled or have to divert to alternative airports
resulting in additional operator costs. The number of qualifying instrument approaches could justify a
Category Il ILS approach near PAL 3.

Alternative 1: Upgrade Runway 3 End

Runway 3 is the runway end that is able to accommodate the greatest percentage of arrivals during
instrument meteorological conditions based on wind conditions. The runway can accommodate more
than 65 percent of arrivals with a maximum crosswind component of 20 knots. Upgrading Runway 3
from a Category I ILS (2400 RVR) to a Category Il ILS approach would require the following facility
improvements:

e Upgrade Approach Lighting System to ALSF-2 located within airport property near golf course.
Light stations are located every 100 feet along centerline.

e Install touchdown zone lighting.

e Install additional midfield RVR equipment 400 feet from runway centerline.

e Locate rollout RVR equipment 400 feet from runway centerline.

e Ideally, acquire control over approximately 11 acres of land for approach lighting system over
city golf course property. Proposed land exchange rights should be sufficient for the footprint
of the lighting system.

The estimated infrastructure (non-land) cost to upgrade the Runway 3 end is $5.3 million.
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Figure 5-1 — Upgrade Runway 3 End Exhibit
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Alternative 2: Upgrade Runway 21 End

Runway 21 accommodates the lowest percentage of arrivals during instrument meteorological
conditions based on wind conditions. The runway can accommodate less than 40 percent of arrivals
with a maximum crosswind component of 20 knots. Upgrading Runway 21 from a Category | ILS (1800
RVR) to a Category Il ILS approach would require the following facility improvements:

e Upgrade Approach Lighting System to ALSF-2 located within airport and city owned property.
Light stations are located every 100 feet thus may require one to be placed in the Big Sioux
River.

e Install additional midfield RVR equipment 400 feet from runway centerline.

e Locate Runway 21 glideslope antenna and RVR equipment 400 feet from runway centerline.

e Ideally, secure control over approximately 9 acres of land for approach lighting system over
city property. The existing approach lighting system is located on this same land and the
footprint is similar to the existing system.

The estimated infrastructure (non-land) cost to upgrade the Runway 21 end is $4.8 million.
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Figure 5-2 — Upgrade Runway 21 End Exhibit
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Preferred Alternative

The preferred alternative is to plan to upgrade the Runway 3 end for Category Il ILS approach
because of its ability to maximize wind coverage with acceptable impacts. To provide a flexible
plan however, the Airport Layout Plan will show both ends to be capable of accommodating
Category Il ILS approaches with minimums as low as 1200 RVR within the intent that one runway
end would be upgraded.

Table 5-2 — Runway 3-21 Approach Alternative Evaluation

Alternative Actions Strengths Weaknesses Relat!ve
Ranking
No Build No Action o Minimizes cost * Instrument approach 3
capacity constraints remain
« Better utilization with wind | * Reduires additional in-
pavement lighting
LA WY & || EEREn e Lighting upgrades located
1 to CAT Il ILS e Lower visibility minimums ad'§centgtopgolf course 1
(1200 RVR) remain on opposite runway . I-iigher estigr,’nated project
end (Runway 21: 1800 RVR) st (655 )
e Less wind coverage
¢ Requires relocation of
additional navigational aids
Upgrade Runwa o Utilizes existing in-pavement | e Higher visibility minimums
2 2p1 to CAT Il ILSy navigational aids on opposite runway end 2
(1200 RVR) e Lower estimated project (Runway 3: 2400 RVR)
cost ($4.8 million) e Approach lighting system
upgrades over Big Sioux River
will require additional
environmental review
Source: KLJ Analysis. Note: Relative ranking ranges from most preferred to least preferred (1 is most preferred)
Exhibit 5-1: Airfield (Runway) Development on Page 5-18 graphically depicts the preferred
alternative.
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Land Use

FAA land use standards should be met for all runways. Once a proposed land exchange is completed’,
the airport will have obtained a full land use and/or airspace easement within and adjacent to the
inner Runway 3 precision approach. This will meet design standards for adequate control within the
FAA’s Runway Protection Zone (RPZ). A land use and/or airspace easement will also be acquired for
portions of the Runway 21 RPZ and adjacent property.

To meet FAA design standards, the Airport should control property over approximately 7 acres of land
within the Runway 21 RPZ, on the east side of Minnesota Avenue. Existing structures including the
United States Postal Service facility can remain, consistent with FAA’s RPZ policy. It should be noted
however a displaced threshold of 450 feet resulting in a reduced Runway 21 landing distance available
of 8,549 feet would remove the approach RPZ from this land use.

A no action alternative may put the airport at risk for additional development in this area incompatible
to airports. The preferred alternative to control land use in the local area from new incompatible land
uses is to enact a comprehensive, multi-jurisdictional airport overlay zoning ordinance or purchase an
avigation land use easement restricting further incompatible development.

Figure 5-3 — Runway 21 Land Use Exhibit
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" Proposed land exchange between the Sioux Falls Regional Airport Authority and the City of Sioux Falls (2013).
Exchange would transfer 64.7 acres of property to City, 4.2 acres to Airport, RPZ & Approach Zone Avigation
Easements to Runway 3/21 to Airport, Access Easement to City.
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Figure 5-4 — Runway 3 Land Use Exhibit City of Sioux Falls Property
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Airspace

Airspace should be maintained to be compatible with FAA Advisory Circular 150/5300-13A airport
design standards and free of new obstructions. Obstructions are in process of removal within the
Runway 3 inner FAR Part 77 approach and transitional surfaces. New airspace easements will be
acquired to control new airspace obstructions. The minimum FAA 34:1 approach surface is now clear as
of October 2014. The newly realigned private airport perimeter road will be the controlling object
clearing a 34:1 slope.

Obstructions to the Runway 21 approach surface should undergo an FAA aeronautical study with an
airspace easement acquired in land use control areas. Trees currently penetrate the minimum 34:1
approach surface, providing a clear 26:1 approach surface. Obstructions deemed a hazard to air
navigation should be lowered, lighted or removed. A mobile object on the BNSF railroad tracks and
transmission towers penetrate the Part 77 50:1 approach surface, and provides a clear 36:1 approach.
A FAA study will be requested in the Airport Layout Plan to determine further action with any
obstructions.

An one-engine inoperative surface should be considered for evaluating new airspace obstructions as not
to create new air carrier aircraft operational restrictions. Utilizing previous FAA national policy, the
one-engine departure surface allows for a clear 50:1 surface for Runway 3 departures outside of the
inner approach objects. The critical objects are power poles. Runway 21 departures are provided a
clear 45:1 departure surface. The critical objects are trees.

An FAA proposed policy may allow FSD to develop its own one-engine inoperative surface for FAA
review and approval. The Airport should coordinate with critical operators and incorporate a standard
into the existing zoning ordinance. Roadway development at intersection of Minnesota Avenue and 60t
Street West and the D&l railroad should be monitored in the Runway 3 departure zone. A 60t Street
bridge and light poles providing grade separation over the D&l railroad would likely clear a 50:1 clear
surface, less than the previous FAA standard of 62.5:1. An at-grade railroad crossing would likely not
cause any new impacts. No roadway option has been selected by the City of Sioux Falls at this time. No
action to prevent new obstructions could jeopardize the utilization and investment in Runway 3-21.
Further evaluation is required by the Airport and FAA to determine impacts and design standards prior
to roadway project design.
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The preferred alternative to control airspace in the local area from new incompatible land uses is to
enact a comprehensive, multi-jurisdictional airport overlay zoning ordinance which protects critical
airspace surfaces.

RUNWAY 15-33

Configuration

Runway 15-33 is considered the secondary air carrier runway at FSD with a length of 8,000 feet. The
runway does see use from critical Design Group IV aircraft for air cargo and very common use from
Design Group Il aircraft from the passenger airlines. Overall, Runway 15-33 has about 1.7 percent
better all-weather wind coverage than Runway 3-21 with a maximum crosswind component of 20 knots.
The existing runway length, width and strength is capable of accommodating the critical aircraft during
most operations. A runway extension or development to enhance this runway to the primary air carrier
runway is limited by natural and man-made environmental constraints. A review of design standards to
this secondary runway was completed.

There were two configuration alternatives for Runway 15-33 evaluated. Design Group IV aircraft
include the Airbus A300-600F, Boeing 767-300F and Boeing 757 aircraft regularly operated by cargo
aircraft. Design Group Il aircraft include most mainline air carrier aircraft including the Airbus A-320
and MD-80 series aircraft.

Alternative 1: Maintain Design Group IV Standards
To maintain Runway 15-33 to Design Group IV standards a 25-foot wide paved shoulder is required. This
runway would continue to be available to the overall FSD critical design aircraft.

Alternative 2: Design Group Il Standards (>150,000 [bs.)

Downgrading Runway 15-33 to Design Group lll standards would limit operations in larger aircraft that
may need the runway during strong crosswind conditions. Paved shoulders are recommended but not
required for a Design Group Il runway.

Alternative 3: Design Group lll Standards (<150,000 lbs.)

If the maximum certificated takeoff weight of Design Group lll aircraft is limited to 150,000 pounds
with approach visibility minimums as low as % mile, then the runway width standard is 100 feet,
recommended paved shoulder width is 20 feet and runway blast pad width is 140 feet. Aircraft would
be limited to 150,000 pounds which would further reduce the utility of the runway. Operations would
generally be limited to 70-90 seat regional jet aircraft. Design standards do not appreciable reduce and
operational limitations increase.

Preferred Alternative

Because of the enhanced wind coverage with prevailing northwest winds, Runway 15-33 is
recommended to remain as a Design Group IV runway with the existing runway length, width and
pavement strength. This will provide continued operational and safety benefits.
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Table 5-3 — Runway 15-33 Design Standard Alternative Evaluation

Alternative

Actions

Strengths

EELGESTES

Relative

Ranking
e Runway would not meet all
No Build No Action e Minimizes cost FAA standards for critical 2
aircraft
Maintain Design e ¢ Requires additional
1 Group IV : EESE Sl invegtment and maintenance 1
Seribrs o M§x1mlzes :.:n.rport. utilization costs
during prevailing winds
2 Desslf’:ng;?gs i -Reduces ongoing airport e Reduces airport utility by 3
(>150,000 lbs.) maintenance cost limiting aircraft weight
e Minimizes airport utility of
s e reacesonongapon | SNV TIE |
(<150,000 bs.) ¢ Requires edge lighting
relocation

Source: KLJ Analysis. Note: Relative ranking ranges from most preferred to least preferred (1 is most preferred)

Constructing 25-foot wide paved shoulders along the sides of the runway and upgrading the
Runway 33 blast pad for the current runway configuration is a targeted improvement to meet FAA
design standards for ARC D-IV aircraft. The no-build alternative would not allow the runway to
meet minimum FAA design standards for the critical design aircraft and is not recommended.

Table 5-4 — Targeted Runway 15-33 Recommendations

Runway | Improvement |
15-33 25’ Paved Runway Shoulder
33 200’ x 200’ Paved Blast Pad
Object Free Area Mitigation
33
(see below)

Source: KLJ Analysis

Exhibit 5-1: Airfield (Runway) Development on Page 5-18 graphically depicts the preferred
alternative.

Runway 33 Object Free Area

The Runway Object Free Area (ROFA) to Runway 33 end contains the airport perimeter fence and
roadway (Minnesota Avenue) that are normally incompatible land uses. These objects limit the
compliant OFA to about 750 feet beyond the Runway 33 end where 1,000 feet is required. Two options
were evaluated to mitigate incompatibilities without modifying the runway end location. Options to
modify the runway would reduce runway length, have sizeable runway utility and/or environmental
impacts thus were not considered.

Alternative 1: Request FAA Modification of Standards

The airport perimeter fence was recently relocated as part of an FAA-funded project to the edge of the
Minnesota Avenue right-of-way. It cannot be located further away from the runway end without
roadway realignment. This alternative maintains the compliant OFA distance to 700 feet beyond
Runway 15 departure end. A portion of the fence and Minnesota Avenue still run through the OFA. This
alternative allows the airport to make improvements to best mitigate considering existing constraints
and not affecting Runway 15-33 operations. No other build alternative exists without major
reconfiguration. This would provide an acceptable level of safety as this condition has been in use
without an accident or incident since 2003 when Runway 15-33 was extended. A FAA Modification of
Standards would be submitted to FAA for review and approval.
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Alternative 2: Implement Declared Distances

Declared distances are operational restrictions used to mitigate incompatibilities to airspace and/or
land use. Operational restrictions would allow for a full ROFA. The Accelerate Stop Distance Available
(ASDA) and Landing Distance Available (LDA) for Runway 15 would be reduced from 8,000 feet to 7,700
feet. These declared distances would be published in aeronautical documents for pilots.

Figure 5-5 — Runway 33 OFA Exhibit
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Preferred Alternative

The preferred alternative is Alternative 1 to submit a Modification of Standards form to FAA for
review and approval. Alternative 2 (Implement Declared Distances) would be implemented only if
Alternative 1 is found not to be acceptable.

Table 5-5 — Runway 15-33 OFA Mitigation Alternative Evaluation

Alternative Actions Strengths Weaknesses Relat!ve
Ranking
e No change to condition that
No Build No Action has existed safgly for years e Does not address design 3
¢ Does not require standard deficiency
infrastructure changes
Request FAA e Acknowledges deficiency but | e Does not fix design standard
quest. notes existing level of safety deficiency
1 Modification of - . . 1
Standards (MOS) | ° Does not require e Subject to FAA review and
infrastructure changes approval
e Reduces Runway 15 takeoff
and landing distances
Implement e Addresses design standards available to 7,700 feet
P without requesting a MOS e Reduces runway utility for
2 Declared . . 2
Distances e Does not require commercial and large
infrastructure changes corporate jets
e May lead to operational
confusion

Source: KLJ Analysis. Note: Relative ranking ranges from most preferred to least preferred (1 is most preferred)
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Exhibit 5-1: Airfield (Runway) Development on Page 5-18 graphically depicts the preferred
alternative.

Approaches & Airspace

Investments made to Runway 21 as the primary instrument runway to FSD have made Runway 15-33 the
secondary instrument runway. Enhancing the Runway 15-33 approaches were reviewed. Each runway
end is currently designed for non-precision instrument approaches with visibility minimums no lower
than 1 mile. Enhanced approaches are recommended to be evaluated to maximize the airport’s utility
in instrument meteorological conditions. Runway 15-33 sees 4.62 percent more observations with
acceptable wind coverage for typical small corporate aircraft (ARC B-1l) than Runway 3-21 during
visibility less than 1 mile. Runway 15 currently has higher approach cloud ceiling minimums than
Runway 33 most likely as a result of higher prevailing obstacles. It is recommended the FAA flight
procedures office be contacted to conduct a more detailed feasibility study to review the possibility of
establishing an approach with visibility minimums lower than 1 mile.

Alternative 1: Maintain Existing Runway 15-33 Approaches (1 mile Visibility)

Maintaining Runway 15-33 approaches would not require changes to the Runway Protection Zone (RPZ).
There are approximately 10 acres of land within the Runway 33 RPZ that are not currently under
airport land use control. Land uses include roadways, power structures and a small portion of a
commercial building. The airport should plan to acquire a land use and airspace easement to control
new land uses. To remove these land uses from the RPZ a runway shift of more than 1,400 feet would
be required.

The FAR Part 77 airspace surfaces remain the same with a 500-foot wide primary surface and 34:1
approach slopes. There are trees are airspace obstructions to the Runway 33 Part 77 34:1 approach
surface which limit the approach to a 26:1 clearance. A pole and trees penetrate the Runway 15 Part
77 34:1 approach surface. The Runway 15 approach provides a clear 29:1 approach. All Part 77
obstructions should be evaluated for airspace impacts by FAA in the Airport Layout Plan, where their
recommended disposition will be identified (i.e. marking, lighting, lower/removal).

A 20:1 clear FAA approach surface required at a minimum to preserve the instrument approaches. The
east edge of a lighted water tank may be a 20:1 penetration? within the Runway 33 FAA approach and
should be removed or obstruction marked to allow for the lowest possible approach visibility
minimums. Trees are a few feet below the 20:1 FAA approach surface to Runway 33 and provide a clear
21:1 slope. An FAA airspace determination would identify the recommended disposition of objects. No
action may prevent any upgraded approach from being implemented on Runway 33.

Alternative 2: Upgrade Runway 33 Approach (3% mile Visibility)

An approach with visibility minimums no lower than % mile requires a larger approach FAA RPZ. The
inner RPZ width increases from 500-feet to 1,000-feet wide, and the outer width increases from 1,010-
feet to 1,510-feet wide. The airport should plan to acquire a land use and airspace easement to control
new land uses. This would also trigger an FAA RPZ alternatives analysis and require FAA approval.
Portions of commercial and water department structures would be encompassed by the expanded RPZ,
including the water tank. An additional 9 acres of property, roadways and a railroad would be
introduced into the expanded RPZ. To remove these land uses from the RPZ a runway shift of nearly
1,500 feet would be required.

An approach to either Runway 15 or 33 end with % mile visibility also requires an expanded FAR Part 77
primary surface width from 500-feet to 1,000-feet wide. Minnesota Avenue may become a new FAR
Part 77 approach surface penetration, but the FAA 20:1 approach surface would be clear. This

2 Approach end of runways expected to support instrument night operations serving greater than approach
Category B aircraft from Row 5, Table 3-2 in FAA AC 150/5300-13A Airport Design
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