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1 Introduction

An airport master plan is a comprehensive study of an airport, describing the short-, mid-, and long-
term development plans to meet future aviation demand at an airport; it is a tool which provides the
framework necessary to guide potential airport development, while considering both internal and
external impacts. The last Master Plan Update for the Cincinnati/Northern Kentucky International
Airport (CVG or Airport) was completed in 2013. Since then, a number of changes have occurred that
require a fresh look at the long-term planning and development of CVG. Major operational changes
since the completion of the previous study include (1) a shift from hub-based activity to increased local
traffic, (2) the return and growth of air cargo operations, and (3) an increased demand for aeronautical
and non-aeronautical land development. Another major near-term consideration for CVG and as a
result, a major element of this Master Plan, is the age, condition, availability, and sustainability of
existing passenger terminal facilities. Near-term (2020) expiration of many long-term passenger facility
leases, which will require the renegotiation of use and lease agreements, are also a focus of this
Master Plan.

The Master Plan 2050 for CVG provides the Kenton County Airport Board (KCAB) with a guide for
facility development that will efficiently and economically meet future aviation needs through 2050,
while preserving the flexibility to respond to the changing and dynamic aviation industry conditions.
This Master Plan:

= Addresses all CVG functional areas, including the airfield, terminal, support, ground access, and
people mover facilities,

= Provides a development framework for the long-term planning horizon (2050),

= |dentifies future facility requirements for all Airport users, including travelers, airlines, cargo, and
general aviation,

= Graphically presents the preferred CVG development projects,

= Defines the purpose and need for the proposed development projects,

=  Complies with Federal Aviation Administration (FAA) planning and environmental regulations,
= Enables CVG to achieve its long-term mission, and

= Supports the financial health of one of the region’s most powerful economic engines.

In particular, the CVG Master Plan 2050 focuses on providing a concourse redevelopment strategy,
evaluating opportunities to improve airfield capacity and efficiencies, supporting the passenger airlines,
supporting the cargo airlines (DHL, Amazon, and other cargo development potential/plans), and
identifying landside improvements to support the increase in local passengers and the Consolidated
Rental Car Facility (CONRAC).
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1.1 Airport Location

CVG is located in Boone County, Kentucky near the City of Hebron, approximately 8.5 nautical miles
southwest of downtown Cincinnati, Ohio. KCAB operates the Airport, which occupies approximately
7,000 acres just south of Interstate 275 (1-275) and west of the I-75/1-275 interchange. As depicted on
Exhibit 1.1-1, Airport Location, CVG is located approximately one mile south of the Ohio River.

According to the 2010 census, the City of Cincinnati has a population of 301,301 within its city limits
and a population of 2,172,191 within its metropolitan area (known as the Cincinnati-Middletown-
Wilmington Metropolitan Statistical Area), which CVG serves. Cincinnati is the third largest city in Ohio,
the 65" largest city in the U.S., and is the fastest growing economic power in the Midwestern U.S.
(based on percentages).

EXHIBIT 1.1-1 AIRPORT LOCATION

Source: Landrum & Brown analysis

1.2 Airport History

CVG has been serving commercial passengers since 1947. Prior to 1947, the Cincinnati area was
served by Lunken Airport (LUK), located on the City of Cincinnati’s eastern border. Due to consistent
flooding and limited growth opportunities at LUK, the federal government recommended a new hilltop
airport be constructed within the city limits. However, due to severe terrain issues, the cost to build an
airport proved to be too expensive. As a result, the federal government selected a site in Northern
Kentucky for the new airport.
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The newly established Airport was completed in 1944 with four 5,500-foot runways. CVG was initially
utilized as a training field for B-17 Bombers during World War I, but the military relinquished control of
the Airport to Kenton County upon the conclusion of the war.

In October of 1946, an American Airlines DC-3 from Cleveland, Ohio became the first commercial
aircraft to land at CVG. A brand new three-story terminal building was constructed, and CVG was
officially open for business.

The first scheduled jet flight at CVG was a Delta Air Lines Convair 880 from Miami. The jet age had
begun in Cincinnati and soon the terminal building was expanded as passenger demand grew.

By 1974, CVG had constructed two additional terminals, most recently known as Terminals 2 and 3, to
accommodate the growth in commercial service. The original 1974 Terminal 3 was replaced by the
current Terminal 3 in 1993.

After airline deregulation in 1979, Delta Air Lines began a hub operation at CVG, expanding the number
of their gates to 22, giving CVG 40 total gates. In addition to commercial passenger growth, CVG also
experienced cargo growth, beginning with DHL'’s package-sorting hub in 1984. As cargo continued to
grow at CVG, DHL completed a $220 million expansion on the south side of the airfield in 2003. The
150-acre DHL site allowed enough apron space to park 60 aircraft. With this expansion, CVG was
required to provide DHL with support infrastructure, accessibility, and pavement improvements. A direct
result of this required expansion was the extension of Runway 09/27 to 12,000 feet.

In 2005, a third north-south runway was constructed (18R-36L), making CVG one of the most efficient
airports in the nation. Shortly thereafter, traffic began to decline as a result of merger between Delta Air
Lines and Northwest Airlines, the rightsizing of Delta’s operation at CVG, DHL'’s decision to relocate its
hub to Wilmington, Ohio, and other economic factors. However, by 2009, cargo operations started
rebounding as DHL decided to move its operation back to CVG and have since continued to grow and
show a strong international cargo presence at CVG. The CVG DHL hub is considered one of three
global “Super Hubs” from which DHL Express serves 220 countries.

In 2010, the FAA's ranking of U.S. airports by enplanements showed CVG ranked 48", just behind San
Antonio International Airport and just ahead of Dallas Love Field. A neighboring airport, Indianapolis
International Airport, was ranked 50™. In late 2011, CVG averaged 185 daily commercial departures
serving 53 markets, comparable to activity in the early 1990s.

In October 2012, Frontier Airlines began service from CVG — becoming the first modern attempt to
bring a low-cost carrier into CVG. Following this success, Allegiant Air began service in February 2014,
and in July 2015 announced plans to make CVG its midwestern base of operations with four Airbus
A319s. Since 2015, there has been significant growth in both legacy and low-cost carrier service at
CVG. Delta also began expanding at CVG for the first time since it began capacity cuts in 2005.

Between 2016 and 2017, Terminals 1 and 2, Concourse C, and miscellaneous other facilities were
demolished to make room for new development projects, including the CONRAC and terminal curb
improvement projects. The CONRAC is anticipated to be complete and open for business in 2021.
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CVG is currently the premier passenger airport for the Tri-State region, as well as the fastest-growing
cargo airport in the U.S. In January 2017, Amazon announced its plans to build its global hub on the

south side of CVG's airfield. The Amazon Air Hub Development is a $1.5 billion facility that will lease

about 650 acres of CVG land (with an option for an additional 475 acres) for 50+ years and add more
than 2,000 jobs to CVG'’s existing base of 10,000.*

As one of the top-growing airports in the country, CVG is serving more local passengers than ever
before. In 2019, CVG served 9.1 million annual passengers (MAP) and added nine new flights. CVG
experienced 64 consecutive months of local passenger growth as of December 2019. This record-
breaking growth has also been accompanied by an increase in nonstop destinations and the lowest
fares in the region.

1.3 Master Plan Vision, Goals and Objectives

The CVG Master Plan 2050 visioning task established the overall goals and objectives for the Master
Plan based on input from the KCAB and CVG stakeholders. The process started with a review of the

goals and objectives from the previous 2013 CVG Master Plan and current CVG Strategic Plan 2016-
2020, and then gathered input from the KCAB through multiple

visioning sessions/discussions. These goals/objectives served

as a starting point for a series of meetings that were

conducted with CVG's airlines, tenants, FAA, and other

stakeholder groups to solicit input on what direction CVG

should be going and specific areas that should be addressed

in this Master Plan. The results of these meetings produced

the following goals and objectives (in alphabetical order),

which were used to help guide the Master Plan, and ultimately,

the study’s results:

= Build community support for future airport
development,

= Develop landside roadway & parking to support the
CONRAC, terminal, and cargo facilities,

= Ensure financial sustainability,

= |dentify actions to meet/exceed safety & security best
practices,

= Optimize terminal/concourse facilities for a multi-airline
Origin and Destination (O&D) airport with transient
capabilities,

= Support and enhance cargo development,

= Support and enhance non-aeronautical development,
and

1 https://www.cvgairport.com/about/next/amazon-and-cvg/amazonatcvg

1-4 | Landrum & Brown Team


https://www.cvgairport.com/about/next/amazon-and-cvg/amazonatcvg

Master Plan 2050
Final — March 2021

= Support use agreement renegotiation (2020).

Exhibit 1.3-1, Master Plan Goals, summarizes how the goals and objectives established for the CVG
Master Plan 2050 relate back to the current CVG Strategic Plan 2016-2020.

EXHIBIT 1.3-1 MASTER PLAN GOALS

Sources: KCAB; Landrum & Brown analysis

1.3.1 Build Community Support for Future Airport Development

To have a successful airport it is important that it have the support of its community. Several steps were
identified to help make this goal a reality, including:

= Ensure the Master Plan engages stakeholders
= Minimize noise impacts while ensuring efficient operations
= Promote the recycling plan at CVG
= Define sustainability guidelines
= Improve partnerships with local groups:
— Universities

— Local businesses
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1.3.2 Develop Landside Roadway and Parking to Support the CONRAC, Terminal, and
Cargo Facilities

One of the important focuses of the Master Plan is to recommend improvement and expansion of the
landside roadways and parking that support and are compatible with the development of the CONRAC
and the increase in local passengers. Additional consideration will be given to protecting for the future
development of multi-modal transportation connections.

1.3.3 Ensure Financial Sustainability

To be financially sustainable, the Master Plan recommendations must be financially feasible by
ensuring the phasing of capital projects is aligned with the ability to secure available funds. The goal of
financial sustainability can be achieved by diversifying revenue streams, continuing to develop CVG
property for revenue generation, and enhancing concessions revenue.

1.3.4 Identify Actions to Meet/Exceed Safety and Security Best Practices

As part of the visioning task for the Master Plan, the KCAB and CVG stakeholders identified actions
that would meet and/or exceed safety and security best practices. It was determined that this goal could
best be accomplished by implementing the following actions:

= |Improve airfield security
— Limit access points
— Provide separate employee screening location
— Improve access roads to avoid hot spots
= Implement new technology
— Improve terminal front door security

— Separate and harden the Airport Communications Center (ACC), Emergency Operations
Center (EOC), and Police Department (PD)

= Improve stakeholder involvement
— Ensure stakeholder review of recommended plan

= Improve airfield standards compliance

1.3.5 Optimize the Terminal/Concourse Facilities for a Multi-Airline Origin & Destination
(O&D) Airport with Transient Capabilities

One of the most important aspects of terminal optimization is the customer experience. Traveling
through the terminal must be intuitive and walkable. This Master Plan strives to provide a plan that
considers the customer experience by enhancing wayfinding and walkability using benchmarking and
best practices, as well as providing more concession options prior to entering through security.

Another aspect of terminal optimization is improving the actual terminal and concourses. To provide a
more efficient and enjoyable airport experience, this Master Plan strives to improve both the

international arrival process and the Baggage Handling System (BHS). The Master Plan also provides
for the implementation of new technologies within the terminal, such as common use terminal facilities
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and self-serve passenger processing capabilities, both of which support a more efficient multi-airline
0&D terminal/airport with transient capabilities. The following is a summary of the factors required to
meet this goal.

* Improve customer experience

Wayfinding and walkability
Benchmarking and best practices
More concessions pre-security

Consolidating concessions post-security

* |Implement terminal/concourse improvements

Improve international arrival process

Improve BHS

= Implement new technology

1.3.6

Common use terminal systems

Self-serve processing

Support/Enhance Cargo Development

CVG is currently experiencing the fastest growing cargo traffic in the country. This Master Plan
recognizes the importance of this growth and the need to support and enhance cargo development well
into its future. To support and enhance the cargo development at CVG, the Master Plan identifies and
preserves land for cargo expansion. One of the most important aspects to supporting and enhancing
cargo development is to ensure adequate airfield connectivity (taxiway, aprons, etc.). This can best be
accomplished by planning to accommodate the largest cargo aircraft in use at CVG, providing for

efficient deicing facilities, ground run-up pads, and other needed support facilities.
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1.3.7 Support/Enhance Non-Aeronautical Development

Non-aeronautical development at an airport is a relatively new concept that many airports are
gravitating towards as it allows an airport to diversify revenue per passenger. In 2012, non-aeronautical
revenue accounted for 44.8 percent of total airport revenue in the U.S. To support and enhance non-
aeronautical development, the available Airport-owned property was identified and the highest and best
use for land development was determined, while simultaneously minimizing community impacts to the
extent possible. The Master Plan also provides for an infrastructure development plan that will support
growth and enhance revenue. The following is a summary of the factors required to support/enhance
non-aeronautical development at CVG:

= |dentify available on-airport land

= Enhance airport revenue

= Develop infrastructure to support growth
=  Minimize community impacts

= Determine highest and best use for land development

1.3.8 Support Use-Agreement Renegotiation (2020)

Rather than giving airlines proprietary use of certain gates, over the past decade, airports in the U.S.
have increasingly adopted a “common-use strategy” — meaning any carrier may use any gate, as well
as share check-in kiosks, ticket counters and baggage carousels. This allows airports to accommodate
more airlines without a costly expansion, move carriers around more easily after flight cuts and
additions, and respond quickly to schedule changes caused by mechanical problems and weather
delays. Two main benefits of shared resources are operational efficiencies and cost savings.

A common-use gate strategy can be hard to implement because long-term airline leases often give
dominant carriers’ preferential rights to a terminal or set of gates, and those airlines are reluctant to
change that arrangement. However, as leases expire (as at CVG) or new terminals are built, airports
have an opportunity to renegotiate their operations. Therefore, in light of the use-agreement
renegotiation happening in 2020, the CVG Master Plan 2050 was developed around increased but not
complete common-use policies, which will provide flexibility for future expansion.

1.4 Public and Stakeholder Involvement Program

The goal of a public and stakeholder involvement program is to provide appropriate information to the
public and obtain meaningful input from key stakeholder groups and the public that may be affected by
any proposed airport development, expansion, or enhancement.

Throughout the CVG Master Plan 2050 process, the KCAB executed a public/stakeholder involvement
plan designed to inform, educate, and engage residents, CVG users and related businesses, local and
federal agencies, and city planners. This included, but was not limited to, CVG tenants, the public, and
community leaders (elected and others) in the vicinity of CVG, as well as other active members of the
CVG community and aviation industry. Wherever possible, the CVG staff and consultants designed and
facilitated interactive meeting formats to ensure a balanced and fair discussion of issues from all
perspectives.
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Stakeholders were organized and mobilized into the following groups:

Project Coordination Team (PCT): The PCT was comprised of various CVG and Landrum &
Brown (L&B) staff. Bi-weekly teleconference coordination calls and regular progress meetings
were conducted throughout the Master Plan to solicit input, feedback, and direction on each
stage of the Master Plan 2050.

Project Advisory Committee (PAC): The PAC was formed to provide the KCAB with
visioning/ideas for the expansion of the CVG facilities and services, as well as detailed technical
input into the Master Plan 2050 process and recommendations, by both key internal and
external stakeholders. The PAC included CVG staff, federal and state agencies (i.e. FAA,
Kentucky Transportation Cabinet, etc.), airlines, CVG tenants, Kentucky government, Ohio
government, Indiana government, local planning agencies, area business leaders, and other
partners. The CVG Master Plan 2050 was also coordinated with local planning studies,
including the Boone County Transportation Plan and Our Boone County Plan 2040. The PAC
was consulted for input on each stage of the Master Plan 2050.

Public Outreach: Two publicly posted outreach meetings (i.e. public workshops) on the
proposed CVG Master Plan 2050 were held during the study period to provide information about
the preliminary visioning and potential community impacts, as well as to solicit public comments,
feedback, and suggestions. These public workshops served to provide the public an opportunity
to comment and participate in the master plan process. A public website was also created with
details about the CVG Master Plan 2050.

Additional details of each meeting, dates, members, meeting attendees, presentation materials,
meeting notes, and feedback are provided in Appendix 1-A, Public and Stakeholder Involvement
Program.
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1.5 Master Plan Process

The Master Plan provides a detailed description of individual development projects that are based on
the outputs of the technical planning analysis and consultative process. It encompasses seven
sequential work elements that describe in more detail the overall CVG vision and how it transforms
through the forecast of growth to the future

runway and terminal strategies, surface

access needs, and the link to financial

feasibility and the Capital Improvement

Program (CIP).

The relationship between this Master Plan
and the CIP affects the implementation of
the development strategy. The intent is to
provide the purpose and need for the
essential capital investments in a logical
manner with sufficient detail and
justification.

The process used to prepare the Master

Plan was open and deliberate, and

complied using the guidelines set forth by

the FAA in Advisory Circular (AC)

150/5070-6B, Airport Master Plans.

This process involved extensive

opportunities for public involvement and

comment, as well as input from all

stakeholders, including the airlines, FAA,

the Transportation Security Administration (TSA), CVG tenants, the public, and other aviation experts.
The steps performed for the Master Plan resulted in the overall recommended plan which is presented
in the next section.

Features of a successful master plan that have been adopted into this process include the following
elements:

» Financially Feasible: The phasing of capital projects is aligned with the ability to secure
available funding.

= Environmentally Compatible: The plan strives for environmental stewardship in accordance
with CVG guidelines.

= Balanced: The plan maintains a balance between CVG development needs and community
impacts.

= Technically Sound: The plan complies with federal, state, and local requirements and can be
constructed efficiently and cost effectively.

= Responsive: The plan addresses the physical and operational needs of all stakeholders.
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This Master Plan provides the framework needed to guide future development at CVG that will
cost-effectively satisfy aviation demand, while also addressing relevant environmental and
socioeconomic issues.

1.6 Executive Summary

The forecast is the basis of any master plan — it defines the level of activity that an airport should plan
to accommodate. This Master Plan includes a forecast of aviation demand for CVG through the year
2050 (see Chapter 3). Passenger activity, air cargo throughput, and aircraft operations were projected
on an annual and peak period basis. This forecast relies on the historical relationship between
socioeconomic factors and aviation activity to project future demand. It was approved by the FAA in
2019.

In addition to the FAA-approved forecast, an alternative forecast was prepared. Rather than using
traditional forecasting methods such as those used in the FAA-approved forecast, the alternative
forecasts relied on airline/cargo carrier input and assumptions about short-term air service additions.
This type of forecast was created because CVG is currently in a unique position and is in the midst of
significant changes in a variety of sectors: (1) a market evolution from a connecting hub to an O&D hub,
(2) the introduction of low-cost and ultra-low-cost service, and (3) the potential for rapid cargo growth
unlike any airport has experienced. Because this combination of events is occurring at the same time,
KCAB wanted to create a forecast that would allow it to understand the upper bounds of development
that could be needed through the planning period. The alternative forecast is presented in Appendix 1-
B, Alternative Forecasts.

Having both the FAA-approved forecast (Chapter 3) and the more aggressive air service-based
forecast (Appendix 1-B) available allows CVG officials to be prepared for the maximum potential level
of growth, while at the same time understanding a lower end of potential activity. Four Planning Activity
Levels (PALs) were identified as planning thresholds. The use of these PALSs rather than years provides
CVG with flexibility to plan for the implementation of future projects based on actual growth in traffic,
rather than an arbitrary year. Table 1.6-1, Annual Passenger Forecast, summarizes the forecast
passenger level associated with each PAL, along with the range of years during which that passenger
level is expected to be reached based on the two forecasts. Table 1.6-2, Annual Cargo Throughput
Forecast, and Table 1.6-3, Annual Aircraft Operations Forecast, provide similar information for
cargo throughput and aircraft operations.
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TABLE 1.6-1 ANNUAL PASSENGER FORECAST
PAL MAP Potential Range
of Years
PAL 1 11 2022-2024
PAL 2 13 2027-2030
PAL 3 16 2037-2040
PAL 4 19 2050+
Source: Landrum & Brown analysis
TABLE 1.6-2 ANNUAL CARGO THROUGHPUT FORECAST
Cargo .
Throughput Potential Range
. of Years
(millions of tons)
PAL 1 1.9 2022
PAL 2 2.7 2027
PAL 3 4.5 2037-2050
PAL 4 6.7 2050+
Source: Landrum & Brown analysis
TABLE 1.6-3 ANNUAL AIRCRAFT OPERATIONS FORECAST
Aircraft Potential Range
PAL .
Operations of Years
PAL 1 200,000 2022
PAL 2 260,000 2027-2028
PAL 3 350,000 2037-2046
PAL 4 460,000 2050+
Source: Landrum & Brown analysis
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Final — March 2021

Facility requirements were identified for PAL 1 through PAL 4 using FAA standards, established
industry planning guidelines, and CVG-specific information and needs. Requirements were identified for
the airfield, terminal, landside, cargo, and support facilities at CVG. Alternatives were then developed to
meet the PAL 4 facility requirements. These alternatives were evaluated based on a variety of factors
including community impacts, operational issues and needs, FAA requirements, passenger
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convenience/experience, costs, and implementation factors. Based on this analysis, a recommended
airport development plan was developed.

The first phase of the Master Plan recommends several projects to support the projected PAL 1
demand of 11 MAP. A complete list of the PAL 1 projects is shown on Table 1.6-4, PAL 1
Recommended Projects, and their locations are depicted on Exhibit 1.6-1, PAL 1 Program.

Major projects in PAL 1 include the expansion of the ticketing lobby into the 3" floor of the new
Customer Servicing Building (CSB); improvements to the Kentucky 212 (KY 212)/1-275 intersection,
Loomis Road/Donaldson Road, and Wendell Ford Boulevard; auto parking expansion; and the south
airfield cargo expansion that is currently underway.

TABLE 1.6-4 PAL 1 RECOMMENDED PROJECTS

# PAL 1 Project List

14
15
16

Source:

Airfield
Taxiway N Extension
Relocation of Taxiway S4 & Demo
Relocation of Taxiway D2 & Demo

Terminal
Terminal Expansion
Bag Belts from CSB to Terminal (project not shown)

Landside
SB KY 212/1-275 WB Entrance Ramp Improvements
Loomis Road/Donaldson Road Improvements — Part 1
Wendell Ford Blvd Capacity Improvements & Extension
Construction of New Cell Phone Lot
Expansion of Taxi Bullpen to add TNC
Expansion of ValuPark Parking Lot — Part 1
Convert Existing Employee Lot to Long-Term Parking
Construction of Replacement Employee Lot

Support Facilities

General Aviation Hangar and Apron
Government/Police Facility
Cargo Development

Landrum & Brown Team analysis
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EXHIBIT 1.6-1 PAL 1 PROGRAM

Sources: Photography dated September 23, 2017; Landrum & Brown analysis

1-14 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

Phase 2 includes projects to support the projected demand of 13 MAP. A list of the PAL 2 projects is
shown on Table 1.6-5, PAL 2 Recommended Projects, and their locations are depicted on Exhibit
1.6-2, PAL 2 Program. PAL 2 airfield projects include runway exit improvements and a new crossfield
taxilane to support cargo development. Terminal projects include a multi-level expansion to the existing
terminal and a connector between the terminal and Concourse A. This expansion includes a hew
security checkpoint and a relocated international arrivals facility. The PAL 2 improvements also include
a west expansion to Concourse A that will provide sterile corridor access to the new international
arrivals facility located in the terminal building. Landside projects in the PAL 2 program focus on a
reconstruction of the I-275 interchange, entrance road improvements, and auto parking expansion.

TABLE 1.6-5 PAL 2 RECOMMENDED PROJECTS

# PAL 2 Project List

o g~ W DN PP

~

10
11
12
13
14
15
16

17
18
19

Source:

Airfield
Relocation of Taxiway E9 & Demo
Runway 36C High Speed Exit East and D8 Demo
Runway 36C High Speed Exit East and D6/D7 Demo
Relocation of Taxiway S8 & Demo
Relocation of Taxiway S6/S7 & Demo
Parallel Crossfield Taxilane
Terminal
Terminal Expansion
Concourse A Improvements
Bag System Long-Term (project not shown)
Landside
Reconstruct I-275 Interchange
Donaldson Road Ramp Improvements — Part 1
Terminal Drive Improvements — Part 1
Widen South Airfield Drive
Expand ValuPark Parking Lot — Part 2
KY 20/Petersburg Road Entrance Ramp Improvements
Aero Parkway Mineola Park Roadway Improvements
Support Facilities
Deicing Pad
Expansion of General Aviation Hangar and Apron

Ground Run-up Pad

Landrum & Brown Team analysis
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EXHIBIT 1.6-2 PAL 2 PROGRAM

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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The third phase of the Master Plan recommends several projects to support the projected demand of
16 MAP. A complete list of the PAL 3 projects is shown on Table 1.6-6, PAL 3 Recommended
Projects, and their locations are depicted on Exhibit 1.6-3, PAL 3 Program. Major PAL 3 projects
include an extension of Taxiway E to the south; an interior reconfiguration of the west side of
Concourse B and the east side of Concourse A, as well as a new western gate expansion to Concourse
A; a renovation of the main terminal (ticketing areas, offices, and baggage claim level); Donaldson

Road and Loomis Road improvements; and auto parking expansion.

TABLE 1.6-6 PAL 3 RECOMMENDED PROJECTS

# PAL 3 Project List

~N o o b w

o

10

11
12
13
14
15

Source:

Airfield
Taxiway E Relocation (north) & Demo
Taxiway E Extension South
Taxiway J2 & J4 Demo

Terminal
Terminal Improvements
Concourse A Improvements
Concourse B Improvements
KCAB Office Building (if desired)

Landside
Donaldson Road Ramp Improvements — Part 2,3
Loomis Road/Donaldson Road Improvements — Part 2
Expansion of Replacement Employee Lot

Support Facilities

Airline Support Facility
Airport Maintenance Building
Expansion of GA Hangar and Apron
Expansion of Airport Hotel on Existing Site
Ground Run-Up Enclosure

Landrum & Brown Team analysis
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EXHIBIT 1.6-3 PAL 3 PROGRAM

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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The final phase of the Master Plan includes several projects to support the projected demand beyond
16 MAP, anticipated to occur 20+ years in the future. A complete list of the projects recommended for
PAL 4 implementation is shown on Table 1.6-7, PAL 4/Post 20-Year Recommended Projects.
Their locations are depicted on Exhibit 1.6-4, PAL 4/Post 20-Year Program. Major PAL 4 projects
include runway exit improvements, an extension to Taxiway C, a 2,000-foot extension to Runway
18R/36L, interior renovations of the east side of Concourse B, additional expansion to the west end of

Concourse A, Terminal Drive improvements, and two new auto parking lots.

TABLE 1.6-7 PAL 4 RECOMMENDED PROJECTS

# PAL 4/ Post 20-Year Expansion Project List

o o~ W N P

~

10
11

12
13
14
15
16
17
18
19
20

Source:

Airfield
Runway 36C High Speed Exit West & Demo
Runway 36C High Speed Exit West & Demo
Taxiway C Extension and High-Speed Exit
Runway 18L High Speed Exit
Runway 36R High Speed Exit
Runway 18R/36L Extension

Terminal
Concourse A Expansion
Concourse B Improvements

Landside
Terminal Drive Improvements — Part 2

Construction of New Parking Lot (West of ValuPark)

Construction of New Parking Lot (North of Terminal Garage)

Support Facilities
Expansion of Airport Maintenance Building
Expansion of GA Hangar and Apron
Expansion of Government/Police Facility
Expansion of Airport Hotel on Existing Site
Land Reserved for Cargo Development
Land Reserved for Airline Support
Land Reserved for Commercial Development
Land Reserved for Fuel Farm

Land Reserved for Future Aviation Related Development

Landrum & Brown Team analysis
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EXHIBIT 1.6-4 PAL 4/POST-PLANNING PROGRAM

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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While the Master Plan has identified the proposed timing of projects, it is important to note that future
airport improvement projects will be undertaken only when demand warrants and actual funding is
available, which may differ from the phasing plan presented herein. Factors that can trigger the need to
proceed with a particular airport development project can range from tenant demands for landside and
support facilities, to airside and terminal capacity requirements that result from increased passenger
demand. FAA planning criteria and the need to enhance safety on the airfield must also be considered.

KCAB has incorporated the relevant PAL 1 projects into its CIP to ensure coordination with other
projects and funding priorities. Implementation of the PAL 1 and 2 projects will begin with advanced
planning studies and pre-design activities. These projects will then go through the appropriate level of
environmental review.

A preliminary review of environmental conditions surrounding CVG was included as part of the CVG
Master Plan 2050 in order to identify potential environmental impacts associated with the
recommended development projects that are expected to occur by 2037. This review found that the
following National Environmental Policy Act (NEPA) categories may require additional investigation and
coordination as a result of the recommended projects:

= Air quality

= Biological resources

= Climate

= U.S. Department of Transportation (USDOT) Section 4(f) resources (indirect impacts)
= Hazardous materials, pollution prevention, and solid waste

= Historical, architectural, archeological, and cultural resources

= Noise and noise-compatible land use

= Visual effects

= Wetlands

= Surface waters
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2 Inventory of Existing Conditions

2.1 Introduction

The first step of any master planning process is to develop a complete understanding of what exists at
an airport today. This chapter, the Inventory of Existing Conditions, provides a summary of major
facilities at the Cincinnati/Northern Kentucky International Airport (CVG) as they existed at the end of
calendar year 2017. This chapter will form the basis of all subsequent facility analyses throughout the
CVG Master Plan. The information presented herein was developed through review of existing
documentation, multiple site visits, and discussions/feedback with CVG personnel.

The inventory of existing conditions includes the following sections grouped by functional area:

= Existing Facilities Site Location / Land Use
= Airfield & Airspace

= Passenger Terminal Facilities

= Landside Access & Parking

= Air Cargo

= General Aviation (GA)

= Support Facilities

= Utilities

= Safety & Security
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Existing Facilities Site Location / Land Use

This section presents the location, ID number, description, and area of all existing facilities at CVG as
well as the general land uses on-airport. Primarily, an airport’s role is to facilitate the arrival, departure,
and movement of aircraft as well as the movement of passengers to and from their aircraft. Critical
facilities for the movement of aircraft include, but are not limited to navigational aids (NAVAIDSs),
Approach Lighting Systems (ALS), Air Traffic Control Tower (ATCT), passenger terminal(s), access
roads, etc. In the case of CVG, the on-airport property has been categorized into one of the following
land uses.

Airfield: The area inclusive of all runways, taxiways, movement areas, and their associated
safety areas. The airfield land use designation does not include areas that have been
designated as “non-movement” areas.

Terminal Area: The area inclusive of the passenger terminal processor building and associated
landside facilities (i.e. terminal loop roadway, parking garages, and curbfronts).

Apron: The areas that are primarily designated as non-movement area that are used for aircraft
parking positions, and taxilanes used for accessing aircraft parking positions.

Air Cargo: The areas where air cargo processing buildings, taxilanes, and air cargo aprons are
located. These areas may or may not be designated as non-movement areas.

General Aviation (GA): The areas where GA hangars, Fixed-base Operator (FBO) facilities,
taxilanes, and aprons are located. These areas may or may not be designated as non-
movement areas.

Aviation Support: All areas where facilities that support the overall aviation mission of the
airport, but are not directly servicing aircraft, are located, such as fuel farm, airline maintenance,
airport maintenance, ATCT, and police/security.

Commercial Development: All non-aviation related land used for commercial related
development.

Future Aviation Related Development: Undeveloped areas of CVG property that should be
reserved for uses that are related to or in support of the aviation mission of CVG.

Future Air Cargo Development: Undeveloped areas of CVG property that should be reserved
specifically for the development of air cargo facilities.

Future Non-Aviation Related Development: Undeveloped areas of CVG property that should
be reserved for non-aviation uses.

Radar Critical Areas: Areas that immediately surround the Airport Surveillance Radar (ASR)
antennas that must be maintained clear of all obstructions or interfering objects.
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The facilities that are located within these general areas will help to determine the overall types of
activities that occur within the CVG land use areas. Exhibit 2.2-1, CVG Existing Facilities — North,
and Exhibit 2.2-2, CVG Existing Facilities - South, identify the location of all facilities at CVG. Table
2.2-1, CVG Existing Facilities Inventory, presents the respective data for each facility as it exists
today. Furthermore, as like facilities typically are clustered together, the general areas of land use are
able to be defined and are presented in Exhibit 2.2-3, Existing On-Airport Land Use. In addition,
existing off-airport land uses are presented in Exhibit 2.2-4, Existing Off-Airport Land Use. The off-
airport land use information was obtained from the Boone County Planning Commission.
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EXHIBIT 2.2-1 CVG EXISTING FACILITIES - NORTH

d

Sources: Kenton County Airport Board (KCAB); Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

2-4 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

EXHIBIT 2.2-2 CVG EXISTING FACILITIES - SOUTH

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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TABLE 2.2-1

ID

10
11
12
14
15
16
16A
17
18
19
20
21
22
22A
23
24
25
26
27
28
29
30
31
32
33
34
35

CVG EXISTING FACILITIES INVENTORY
Description

Sign Shop Building
KCAB Cargo Building
ARFF Station North
Main Terminal
Concourse A
Concourse B
Parking Garage One
Parking Garage Two
Terminal Parking Garage Toll Plaza
Terminal Parking Garage Offices
Parking Garage Three
Double Tree Hotel
Electrical Vault (North) Switchgear
Airport Police Department

Electrical Vault East High Voltage Distribution Building

Delta Maintenance Hangar

Delta Maintenance Hangar Pump Station

Aircraft Deicing Control Building
Gate Gourmet Building
Delta Warehouse/Cargo
KCAB Triturator/Wash Area
Delta Air Cargo Building
KCAB GT Bus Maintenance Building
ASI Support Building
ASI Fuel Dock
Delta Fuel Storage Tanks - Fuel Farm
Terminal Water Pumping House
Long Term Parking Toll Plaza
Budget Car Rental
Sewage Lift Station (North)

2-6 | Landrum & Brown Team

Master Plan 2050
Final — March 2021

Building Elevation
(MSL ft.)

907.6'
889.0'
914.3'
945.7
970.4'
1,020.1'
903.6'
921.7
N/A
N/A
948.7'
894.8'
869.1'
900.8'
884.6'
984.7'
928.0'
895.1'
895.4'
918.2'
900.8'
chls.s
892.4'
900.2'
896.4'
909.7'
878.3'
N/A
868.0'
N/A
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Building Elevation

Description (MSL ft)

36 Alamo / National Car Rental 859.9'
37 Avis Car Rental 859.8'
38 Hertz Car Rental 858.6'
39 Loomis Road Electrical Vault (West) Switchgear 862.0'
41 Old Post Office 887.2'
42 Pannco Air Freight 877.3'
43 Emery Air Freight 861.7'
46 Indian Burial Ground N/A

47 Northwest Stormwater Detention Pond West & Dam N/A

48 Northwest Stormwater Detention Pond East & Dam N/A

51 Employee Parking Lot Toll Plaza N/A

52 General Electric Facility 958.8'
53 ASR-8 Antenna 914.5'
54 RTR Antenna 884.0'
55 ARFF Station South 895.3'
56 ATCT and TRACON Facility 907.7'
58 Delta Private Jets MRO Corp. Hangar 903.2'
60 Delta Private Jets - Endeavor Tech Ops 922.6'
61 CVG Centre 943.7'
62 Electrical Vault (12) (South) 870.3'
63 RTT Antenna 888.9'
64 Sewage Lift Station (South) 842.7
65 Glycol Processing / Recycling Facility N/A

66 Airfield Maintenance Building #3 880.3'
67 Facility Maintenance Building 870.3'
68 Stormwater Treatment Compound 861.2'
69 ARFF Training Facility Burn Pit / ARFF Trainer Plane N/A

70 Police Gun Range Canopy N/A

71 ASR-9 Antenna 988.3'
72 Cincinnati Bell Telephone Building (North) 876.0'
73 Glycol Storage Tanks (2 - UST) N/A
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Building Elevation

Description (MSL ft)

74 Dollar / Thrifty Car Rental 862.1'
75 Airfield Maintenance Building #2 - Sand Storage 878.8'
76 Airfield Maintenance Building #1 - Storage Building 872.7
78 Police Storage Explosive Bunker 879.6'
79 Hangar - American Airlines 898.0'
80 Cincinnati Bell Telephone Building (South) 853.8'
81 Flight Safety Building 886.6'
82 FBO Aircraft Hangar - Delta Air Elite Jet Center 911.5'
82A General Aviation Facility (GAF) Building 911.5'
83 Corporate Hangar - Meyer Tool 917.6'
84 Ameriflight Building 894.8'
85A 3 Mil South Glycol Holding Tank 1 - South 864.2'
85B 3 Mil South Glycol Holding Tank 2 - North 864.2'
86 KCAB Outdoor Events Building 899.2
87 Gate NE-23 Ramp Building 887.6'
88 U.S. Postal Service 895.4'
89 Gun Range Storage Building 879.1'
91A Firearms Training Building 882.5'
92 DHL Main Sort Facility - Building 2 954.2'
93 DHL Truck / Administration Building - Building 1 960.6'
95 DHL GSE / Line Maintenance - Building 3 949.5'
98 Electrical Vault (West) 894.7'
99 Airfield Viewing Area N/A

100 Southwest Stormwater Detention Facility N/A

101 Mulch Building 867.7'
102 Central Receiving 865.9'
103 Airfield Maintenance Building #4 Fleet Maintenance 876.1'
104 Airfield Maintenance Building #5 Storage Building 870.6'
105 Salt Storage 863.4'
106 Airport Beacon (Roof of Doubletree Hotel) 951.2
107 Employee Parking Lot N/A
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Building Elevation

Description (MSL ft)
108 Long Term Parking Lot (ValuPark) N/A
109 MALSR N/A
110 ALSF2 N/A
111 PAPI N/A
112 VASI N/A
113 RVR N/A
114 Localizer / DME N/A
115 Glide Slope N/A
116 wind Cone N/A
117 Middle Marker N/A
118 Inner Marker N/A
119 LOC / DME Equipment Building 876.0'
120 DHL Facility Fuel Island 904.1'
121 DHL Facility Fuel Farm Glycol Island N/A
122 ASOS N/A
123 DHL Facility Generator Building 4 & Pump House 915.0'
124 ARFF Training Center 872.8'
125 Holscher Park Pavilion N/A
126 DHL Facility Non-Conveyable Freight Sort Building 5 939.5'
127 DHL Facility Pilot Support Building 6 912.5'
128 Delta Fuel Building
129 Delta Fuel Island
130 Contractor Staging and Storage N/A
131 Zinn Cemetery N/A
132 Weaver Cemetery N/A
133 Limaburg Cemetery N/A
134 Baker-Rouse Cemetery N/A
135 Cristy, Simon, Brown Cemetery N/A
136 Ann Popham Cemetery — Removed 2019 N/A
137 ALSF Equipment Building 882.8'
138 Popham 2 Cemetery — Removed 2019 N/A
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140
141
142
143
144
145
146
147
148
153
154
155
156
157
158
162
165
166
167
168
169
170
171
172
173
174
175
176
177
178
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Building Elevation

Description (MSL ft)

Barlow-Airport Cemetery — Removed 2019 N/A
Glycol Test Point N/A
McNeal Cemetery N/A
Masters Cemetery N/A
Masters 2 Cemetery N/A

Bosch Automotive Building 943.2'

Bosch Automotive Building 936.2'
Joseph Brown Cemetery N/A

Old Pad 7 Pump Pit Building
Terminal Parking Garage Toll Plaza
Peeno's Barn - Field Maintenance Storage
Victory Place Pump Station N/A
Limo Lot / Courtesy Vehicles N/A
Feam Hangar
Fuel Farm - Delta Jet Center (FBO)

Fuel Farm - Field Maintenance Facility

Site 3A - WAYFAIR 954.50'
Site 3C - AMAZON 948.08'
Taxi Bullpen N/A
West Security Gate NE-3 N/A
East Security Gate NE-23 N/A
Triturator — Removed 2019
South Airfield Road Tunnel N/A
Ky 20 Road Tunnel N/A
TW 'A' Tunnel N/A
TW 'N' Tunnel N/A
DHL ULD Shed West #7 946.5'
DHL ULD Shed East #8 947.5'
DHL GSE Building South #9 909.2'
DHL GSE Building North #10 905.8'
DHL North Apron Utility Building #11 898.7'
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ID

189
190
191
192
193

Note:
Source:

Building Elevation

Description

(MSL ft.)
Southeast Security Gate SE-20 N/A
Field Maintenance Security Gate SE-26 N/A
East Security Gate NE-20 N/A

DHL Truck Transfer Building 12
Escort Guard Shack (Northwest Gate)

Not all ID numbers are used.
KCAB
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EXHIBIT 2.2-3 EXISTING ON-AIRPORT LAND USE

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.2-4 EXISTING OFF-AIRPORT LAND USE

Sources: Boone County Planning Commission 2016; Hamilton County CAGIS 2016; Woolpert Photography dated
September 23, 2017
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Airfield & Airspace

This section provides an overview of the CVG airfield, airspace, and NAVAIDS and will serve as the
baseline conditions. The airfield is the largest of all facilities on an airport and requires the largest
amount of property as it provides for the safe and efficient movement of aircraft into, out of, and around
an airport. Therefore, it is often critical to understand both the existing and future needs of the airfield to
determine what remains of the airport property to develop and use for other functions. This section will
discuss each of the following airfield & airspace facilities:

= EXxisting Airport Reference Point and Elevation
= Existing Airport Reference Code (ARC)
= Runways

= Meteorological Conditions

=  Taxiways

= Hot Spots

= Aprons Areas

= Aircraft Deicing

= Airspace

= ATCT

= Navigational and Visual Aids

= |nstrument Approaches
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Existing Airport Reference Point and Elevation

The Airport Reference Point (ARP) as defined by the Federal Aviation Administration (FAA) is the
approximate geometric center of all usable runways at an airport. In the case of CVG with four runways,
the ARP is located at N39° 02’ 55.8120" latitude and W084° 40’ 04.1600” longitude. Exhibit 2.3-1,
Airport Reference Point Location, identifies the location of the ARP on the airfield at CVG. The
airport elevation is the surveyed highest point on an airport’s usable runways expressed in feet above
Mean Sea Level (MSL). The elevation of CVG is 896.2 feet MSL.

Existing Airport Reference Code

The ARC is an airport designation that is used to help categorize an airport’s existing airfield capability
as determined by a set of design standards prescribed by the FAA. The ARC consists of two
components; the first is a letter (A through E) that indicates the Aircraft Approach Category (AAC), the
second is a roman numeral that indicates the Airplane Design Group (ADG). Table 2.3-1, Airport
Reference Codes, presents the various levels of the ARC as defined in FAA Advisory Circular (AC)
150/5300-13A, Airport Design.

TABLE 2.3-1 AIRPORT REFERENCE CODES

Aircraft Approach Category Airplane Design Group

Approach Speed (knots) Tail Height (ft) Wingspan (ft)
<91 | <20 <49

A
B 91to< 121 Il 20to <30 49to< 79
C 121 to < 141 1" 30to <45 79to< 118
D 141 to < 166 v 45to <60 118to < 171
\% 60 to < 66 171 to <214
E 166 or more
VI 66 to < 80 214 to < 262
Source: FAA AC 150/5300-13A, Airport Design, September 28, 2012, Chg. 1

The existing ARC at CVG is D-V. The vast majority of airfield facilities at CVG meet the standards
prescribed by the FAA to accommodate D-V aircraft. Examples of D-V aircraft include the Boeing 747-
400 and the Airbus A340 600.
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EXHIBIT 2.3-1 AIRPORT REFERENCE POINT LOCATION

Sources: FAA; KCAB; Woolpert Photography dated September 23, 2017
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Runways

The geometry and configuration of runways at an airport are primarily driven by five factors:

= The aircraft that use them

= Environmental factors such as prevailing winds

= Airport elevation

= Temperatures

» The size, shape and terrain of the land envelope available

The existing airfield at CVG consists of four runways — three north-south parallel runways and one east-
west runway. Usage of the runways varies by time of day, type of operation (landing and takeoff), as
well as weather conditions at the time the operation takes place. Table 2.3-2, Runway Usage,
presents a summary of runway usage data.

TABLE 2.3-2 RUNWAY USAGE
Runway Total Arrivals Total Departures Total Operations

Runway 09 13.2% 0.0% 6.6%
Runway 27 10.4% 64.0% 37.2%
Runway 18L 31.6% 19.4% 25.5%
Runway 18C 21.3% 3.0% 12.1%
Runway 18R 0.5% 0.1% 0.3%
Runway 36L 0.1% 0.1% 0.1%
Runway 36C 8.2% 2.8% 5.5%
Runway 36R 14.8% 10.5% 12.7%
Total 100.0% 100.0% 100.0%

Source: CVG Airport Operations Management (AOM) System - June 1, 2016 to May 31, 2017

Table 2.3-3, Runway Data, presents detailed technical information about each runway as of the end of
year 2017. Exhibit 2.3-2, CVG Airfield Configuration, presents the existing configuration (runway and
taxiways) of the airfield at CVG in graphical form. Runways are identified by their numbers (i.e. 18L)
which refers to the corresponding runway end. Taxiways are identified with a letter designation and
pronounced using the phonic alphabet (i.e. Taxiway “A” is pronounced “Alpha”).
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EXHIBIT 2.3-2 CVG AIRFIELD CONFIGURATION

Sources: FAA CVG Airport Diagram October 12, 2017; KCAB; Woolpert Photography dated September 23, 2017
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TABLE 2.3-3 RUNWAY DATA

Runway

Runway Length

Runway Width

Pavement Type

Runway End Elevation (MSL)
FAR Part 77 Approach Category

SW
Pavement Design DW
Strength (Ibs) DT
DDT

Effective Runway Gradient
Runway Lighting
Centerline Lights
Touchdown Zone Lighting
Runway Markings
Approach Lighting

Visual Approach Aids

Instrument Approach Aids

Instrument Approach Procedures

Approach Visibility Minimums

Part 77 Approach Surface Slope

Approach Reference Code
(APRC)

Departure Reference Code
(DPRC)

Critical Design Aircraft
Runway Safety Area Width

Runway Safety Area Length
Beyond End

Runway Object Free Area Width

Runway Object Free Area Length
Beyond End

Takeoff Run Available (TORA)

Takeoff Distance Available
(TODA)

Accelerate-Stop Distance
Available (ASDA)

Landing Distance Available (LDA)

Sources:

9 27
12,000’

150’
Asphalt/Concrete - Grooved
883’ 875’

Precision Precision
120,000
250,000
550,000
835,000
-0.3% +0.3%

HIRL

Yes
Yes No

Precision Precision
MALSR MALSR
PAL P4L
LOC, GS, GPS, LOC, GS, GPS,
RNAV, DME RNAV, DME
ILS (CAT 1) ILS (CAT )
RNAV (RNP) RNAV (RNP)
RNAV (GPS) RNAV (GPS)
<1/2 mile (RVR <1/2 mile (RVR
1,800") 2,400")
50:1 50:1
D-V D-V
D-V D-V

Boeing 747-400

500’ 500’
1,000 1,000
800’ 800’
1,000’ 1,000’
12,000’ 12,000’
12,000’ 12,000’
11,640’ 12,000’
11,640’ 12,000

18L 36R
10,000’
150’
Concrete — Grooved
886’ 896’
Precision Precision
120,000
250,000
550,000
835,000
0.0% 0.0%
HIRL
Yes
Yes Yes
Precision Precision
MALSR ALSF2
P4L P4R
LOC, GS, GPS, RNAV, LOC, GS, GPS,
DME, RVR RNAV, DME, IM
ILS (CAT I) ILS (CAT I, Il, 1)
RNAV (RNP) RNAV (RNP)
RNAV (GPS) RNAV (GPS)

<1/2 mile (RVR 1,800°) = <1/2 mile (RVR 0")

50:1 50:1
D-V D-V
D-V D-V

Boeing 747-400

500’ 500’
1,000’ 1,000’
800’ 800’
1,000’ 1,000’
10,000’ 10,000’
10,000’ 10,000’
10,000’ 10,000’
10,000’ 10,000’

FAA CVG Instrument Approach Procedures - October 5, 2017; www.aeronav.faa.gov; FAA Form 5010

18C 36C
11,000’
150’
Asphalt/Concrete — Grooved
875’ 841
Precision Precision
120,000
250,000
550,000
835,000
HIRL
Yes
Yes Yes
Precision Precision
MALSR ALSF2
P4R P4L

LOC, GS, GPS, RNAV, LOC, GS, GPS, RNAV,

DME, RVR DME, RVR, IM, MM

ILS (CAT I) ILS (CAT I, II, lI)
RNAV (RNP) RNAV (RNP)
RNAV (GPS) RNAV (GPS)

<1/2 mile (RVR 1,800) <1/2 mile (RVR 0))

50:1 50:1
D-V D-V
D-V D-V

Boeing 747-400

500’ 500’
1,000’ 1,000
800’ 800’
1,000’ 1,000’
11,000’ 11,000’
11,000’ 11,000’
11,000’ 11,000’
11,000’ 11,000’

18R 36L
8,000’
150’
Concrete - Grooved
865’ 873’
Precision Precision
120,000
250,000
550,000
835,000
HIRL
Yes
Yes Yes
Precision Precision
ALSF2 ALSF2

LOC, GS, GPS, RNAV, LOC, GS, GPS, RNAV,

DME, RVR, IM DME, RVR, IM
ILS (CAT I, Il) ILS (CAT I, Il)
RNAV (RNP) RNAV (RNP)
RNAV (GPS) RNAV (GPS)

<1/2 mile (RVR 1,200") <1/2 mile (RVR 1,200)

50:1 50:1
D-V D-V
D-V D-V

Boeing 747-400

500’ 500’
1,000 1,000’
800’ 800’
1,000’ 1,000’
8,000’ 8,000’
8,000’ 8,000’
8,000’ 8,000’
8,000’ 8,000’
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2.3.3.1 Runway 09/27

Runway 09/27 is one of the original two runways at CVG and is today the longest of all four at 12,000
feet. This runway serves as the primary crosswind runway as well as the primary runway for use during
nighttime departure and noise abatement operations. The 12,000-foot length of Runway 09/27 makes it
the preferred departure runway for long-haul aircraft departures. Runway 09/27 is constructed of both
asphalt and concrete pavement and is grooved. The concrete portions of the runway include
approximately the first 4,200 feet from the Runway 09 threshold (west end) as well as the first 725 feet
from the Runway 27 threshold (east end).

2.3.3.2 Runway 18C/36C

Runway 18C/36C is the second of the two original runways at CVG and is the second longest at CVG
at 11,000 feet. This runway is constructed of both asphalt and concrete pavement and is grooved. The
concrete portions of the runway include approximately the first 3,900 feet from the Runway 18C
threshold (north end) as well as the first 900 feet from the Runway 36C threshold (south end).

2.3.3.3 Runway 18L/36R

Runway 18L/36R was constructed in 1991 and is currently the easternmost north/south parallel runway
at CVG. This runway is 10,000 feet long and is constructed completely of grooved concrete.

2.3.3.4 Runway 18R/36L

Runway 18R/36L is the newest of all runways at CVG, having been constructed in 2005, and is
currently the westernmost north/south parallel runway at CVG. This runway is 8,000 feet long and is
constructed completely of grooved concrete.

Meteorological Conditions

Meteorological conditions at an airport are an integral part of the airfield operational strategy. Wind and
weather can sometimes dictate the operating configuration of the airfield as well as play a significant
part in determining the amount of traffic that can be safely and efficiently handled. The direction and
velocity of prevailing winds can be significant factors in the orientation of runways that accommodate
aircraft activity and can influence airfield operational performance. Cloud ceiling height and horizontal
visibility determine the type of flight rules that are used, and precipitation (rain, snow or ice) can
increase runway occupancy times, all of which affect the runway and overall airfield capacity.

A wind and weather analysis was conducted to identify the meteorological conditions and to determine
how often wind and weather conditions favor the use of each of the runway directions at CVG. The
analysis was conducted using the Landrum & Brown WIND36 wind analysis computer program and the
application of 11 consecutive years of weather data obtained from the National Climatic Data Center
(NCDC) for the period of January 1, 2006 to December 31, 2016.
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2.3.4.1 Meteorological Condition Categories

Weather conditions such as low cloud ceiling and poor visibility can impact the capacity of an airport by
closing the airport for operations, restricting the use of certain runways, or by increasing the aircraft
separation requirement during landing and takeoff operations, thus reducing the number of operations
that can occur in a given time period. Weather conditions are typically divided into three categories: all
weather, visual meteorological conditions (VMC), and instrument meteorological conditions (IMC). All
weather refers to any and all weather conditions regardless of cloud ceiling height or surface horizontal
visibility. By definition, all weather has a 100 percent occurrence and includes both VMC and IMC.
Visual Flight Rules (VFR) apply when VMC exists and similarly, Instrument Flight Rules (IFR) apply
when IMC exists. The distinction between IFR and VFR is important because the separation distance
required between aircraft arriving and departing during IMC conditions is greater than that required
during VMC conditions. Consequently, given the same runway configuration, fewer aircraft operations
can typically be accommodated during IMC conditions than during VMC conditions. In addition, specific
navigational and visual aid equipment is required during each of these operating conditions in order to
conduce landing and takeoff operations.

Typically, IMC is further divided into subsets, CAT |, CAT Il, and CAT Illl. The occurrence of these
meteorological conditions was calculated as described in Table 2.3-4, Definition of Meteorological
Conditions.

TABLE 2.3-4 DEFINITION OF METEOROLOGICAL CONDITIONS
Weather Cloud Ceiling Base (feet . L
Category AGL) Horizontal Surface Visibility
All Weather No restrictions No restrictions
VMC = 1,000 and 2 3 miles
IMC? >0 and < 1,000 or > 0 miles and < 3 miles

1/2 to <3 miles

CAT | 2200 and <1,000 or (at least 2,400 feet RVR or 1,800 feet RVR with
touchdown zone and centerline lighting)?
CAT I =100 and <200 or | Atleast 1,200 feet RVR but no more than 2,400 feet RVR
CAT lll 20 and <100 or Less than 1,200 feet RVR
* CAT I, CAT II, CAT lll represent divisions of IMC.
2 All runway ends at CVG have touchdown zone lighting except Runway end 27
Note: AGL — Above Ground Level; RVR — Runway Visual Range

Sources: FAA, Instrument Procedures Handbook (FAA-H-8083-16B), September 14, 2017; Landrum & Brown analysis
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2.34.2 Historical Occurrence of Meteorological Conditions

A summary of the historical occurrence for each meteorological condition at CVG is presented in Table
2.3-5, Percent Occurrence of Meteorological Conditions.

TABLE 2.3-5 PERCENT OCCURRENCE OF METEOROLOGICAL CONDITIONS
VMC 92.82%
IMC 7.18%

IMC CAT | 6.64%
IMC CAT II* 0.32%
IMC CAT 1l 0.21%
1 CAT Il defined as 1,800-foot RVR and 200-foot Decision Height.
Note: Percent occurrence does not add to 100 percent due to rounding

Sources: National Climatic Data Center (NCDC), station WBAN 93814, data recorded at CVG for the period 01/01/2006-
12/31/2016; Landrum & Brown analysis

2343 Wind Coverage by Runway End

Wind coverage refers to the percent of time crosswind and tailwind components are below an
acceptable velocity. In accordance with FAA AC 150/5300 13A, Airport Design, the crosswind should
not exceed specified the velocities by ARC presented in Table 2.3-6, Allowable Crosswind
Components.

TABLE 2.3-6 ALLOWABLE CROSSWIND COMPONENTS
ARC Allowable Crosswind Component
A-l and B-l 10.5 knots
A-1l and B-lI 13.0 knots
A-lll and B-IlI
C-I through D-llI 16.0 knots
D-I through D-l1lI
A-1V and B-IV
C-IV through C-VI 20.0 knots
D-1V through D-VI
E-I through E-VI 20.0 knots
Source: FAA AC 150/5300-13A, Airport Design, September 28, 2012, Chg. 1
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Additionally, the analysis allowed for a maximum tailwind component of three knots on each runway end.?
The results of the analysis indicate the percent of time wind conditions would be favorable for arrival and
departure operations in each runway direction, given the established crosswind and tailwind restrictions.
To determine the percent wind coverage for individual runway headings and all runways combined at
CVG, each crosswind limit component (10.5, 13, 16, and 20 knots) was used for each runway direction
for a total of four crosswind conditions.

CVG typically operates in one of six runway configurations depending upon wind, weather and
operational conditions. Table 2.3-7, Percent Wind Coverage by Traffic Flow (All Weather
Conditions) at CVG, shows the percentage of time each runway configuration is available for each
crosswind limit component, based on the analysis. In addition, the column labeled “Total Runway
Coverage” shows the total percent coverage provided by the two runway directions at CVG. Total
runway coverage is defined as when at least one runway direction (but not necessarily both) is
available. Both runway directions combined provide a higher percent coverage than each runway
individually.

TABLE 2.3-7 PERCENT WIND COVERAGE BY TRAFFIC FLOW (ALL WEATHER CONDITIONS) AT
CVG

Crosswind (knots)

Traffic Flows (Runways)

South and West (18 & 27) 55.97% 59.85% 61.92% 62.59%
North and West (27 & 36) 44.99% 48.42% 50.57% 51.36%
South (18) 71.10% 73.52% 74.64% 73.05%
North (36) 59.85% 62.89% 64.70% 65.35%
West (27) 75.88% 79.37% 80.99% 81.49%
East (9) 61.80% 64.36% 65.49% 65.82%
Total Runway Coverage 99.49% 99.91% 99.98% 99.99%

Sources: National Climatic Data Center (NCDC), station WBAN 93814, data recorded at CVG for the period 01/01/2006-
12/31/2016; Landrum & Brown analysis

Further analysis indicates the percent of time wind conditions would be favorable for arrival and
departure operations for each runway direction and for each weather category, given the established
crosswind and tailwind restrictions. The results of this analysis are summarized in Table 2.3-8, Percent
Wind Coverage by Runway End at CVG. The wind and weather analysis results did not take into
consideration the actual capability of each runway end to accommodate aircraft operations during these
specific conditions. Actual runway end usage is dependent on the runway instrumentation, aircraft fleet
mix, flight destination, and in some cases the use of surrounding airspace.

1 FAA Order 8400.9
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TABLE 2.3-8 PERCENT WIND COVERAGE BY RUNWAY END AT CVG

Total Combined
(At Least One Runway Available)

Runway 18 Runway 36 Runway 09 Runway 27
Weather Categories

105 | 130 | 160 | 200 | 105 | 130 | 160 | 200 | 105 | 130 | 160 | 200 | 105 | 130 | 160 | 200

All Weather 71.10% 73.52% 74.64% 75.05% 59.85% 62.89% 64.70% 65.35% 61.80% 64.36% @ 65.49% @ 65.82% 75.88% @ 79.37% | 81.03% & 81.49%  99.49% @ 99.91%  99.98% @ 99.99%
VMC 71.82% 74.23% 75.32% 75.73% 59.51% 62.47% 64.25% 64.88% 61.97% 64.44% | 65.52% | 65.82% 76.61% 80.03% @ 81.66% & 82.11% 99.50% @ 99.91%  99.98% = 99.99%
IMC 61.78% 64.41% 65.79% 66.24% 64.34% 68.25% 70.58% 71.43% 59.55% 63.40% @ 65.09% @ 65.84% 66.37% 70.81% | 72.89% | 73.40% 99.39% @ 99.90%  99.97% 100.00%
CAT I 60.70% 63.49% 64.98% 65.46% 63.18% 67.33% 69.75% 70.64% 58.14% 62.23% @ 64.04% @ 64.82% 65.76% 70.47% @ 72.69% @ 73.24% @ 99.38%  99.91% = 99.97% 100.00%
CAT i1 70.61% 71.57% 71.88% 71.88% 77.96% 79.55% 81.47% 82.11% 75.72% 76.04% @ 76.36% @ 77.00% 69.97% 70.61% @ 71.25% @ 71.25%  99.36% = 99.68%  100.00% 100.00%
CAT Il 82.27%  82.27% 82.27% 82.27% 79.80% 79.80% 79.80% 79.80% 79.31% 80.79% | 80.79% | 80.79% @ 80.30% 81.77% | 81.77% | 81.77% 100.00% @ 100.00% 100.00% 100.00%

Sources: National Climatic Data Center (NCDC), station WBAN 93814, data recorded at CVG for the period 01/01/2006-12/31/2016; Landrum & Brown analysis
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2.3.4.4 Windrose

A windrose provides a graphical presentation of the average wind direction and velocity observed at an
airport over a period of time compared to the existing runway headings. Three windrose diagrams were
created for CVG per FAA AC 150/5300-13A, Airport Design, Appendix 1, Wind Analysis:

= VMC conditions
= |MC conditions

= All weather conditions

Hourly weather data required to create the windroses was obtained from the NCDC for the period
January 1, 2006 through December 31, 2016. This data includes wind direction, wind speed, cloud
ceiling base height, and horizontal visibility.

The three windrose diagrams are depicted on Exhibits 2.3-3 through 2.3-5. The wind direction, which
is measured at ten-degree intervals between zero and 360 degrees, is displayed by radial lines, with
the directions labeled along the outer ring. The wind velocity is shown within the concentric circles at:
zero to 10 knots, 11 to 16 knots, 17 to 21 knots, 22 to 27 knots, and 28 knots or greater.

Each segment of the windrose represents the percent occurrence of wind observations at the given
direction and velocity range. Note that the center circle of the windrose displays the percent occurrence
of wind observations at zero to 10 knots regardless of wind direction. Percentages were calculated and
rounded to the nearest one tenth of one percent and entered in the appropriate segment of the
windrose. Plus (+) symbols are used to indicate direction and velocity combinations which occur less
than one tenth of one percent of the time, but greater than zero percent of the time.

A crosswind template is overlaid on each windrose as parallel lines that show the existing runway end
directions and crosswind limits, which for this analysis are 10.5, 13.0, 16.0, and 20.0 knots. This
crosswind template is used to calculate the percent coverage offered by the runway orientation at each
crosswind limit. By adding the sum of the percentages that fall within each crosswind limit for all
runways, the percent coverage can be calculated. The desirable wind coverage for an airport is 95
percent. This 95 percent coverage takes into account various factors influencing operations and the
economics of providing the coverage. Based on the weather observations presented in the windroses
for all weather, VMC, and IMC conditions, CVG provides at least 99.36 percent coverage under the
existing runway configuration.
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Taxiways

The taxiway system at CVG allows for the safe and efficient movement of aircraft between the runways,
passenger terminal areas, GA areas, air cargo, and other aircraft parking/service areas. The airfield at
CVG is served by an expansive system of taxiways. All runways at CVG are served by at least one full-
length parallel taxiway and in some cases by full-length dual parallel taxiways. Table 2.3-9, Parallel
Taxiways, presents the characteristics of all runway parallel taxiways at CVG. Exhibit 2.3-6, Taxiway
Restrictions, depicts the areas of the taxiway system that have restrictions pertaining to what category
or type of aircraft may operate on them. These restrictions are typically based on meeting certain
airfield design standard criteria based on ADG or have an FAA approved Modification to Standard
(MOS).

Operationally, not all taxiways/taxilanes are considered to be in the movement area and therefore are
not controlled by air traffic controllers. In the case of CVG, the taxilanes around Concourses A and B
are not in the movement area. These “non-movement” areas are typically on or around aircraft parking
aprons and are usually controlled by ramp towers. Exhibit 2.3-7, Non-Movement Areas, depicts
where these non-movement areas exist. In the case at CVG, these non-movement areas are controlled
by the Concourse B ramp tower and the DHL ramp tower, which are operated by Delta Air Lines and
DHL respectively.

TABLE 2.3-9 PARALLEL TAXIWAYS
. Runway Runway Runway
Airfield Element 18C/36C 18L/36R 18R/36L
Taxiway Name “K” “J” “M” “C” ‘D" “ | ts” “B”
Taxiway Length Full Partial Partial Partial Full  Full  Full Full
Taxiway Width (feet) 75 75 75 75 75 75 75 75
Runway to Taxiway Separation 400 667 400 600 400 600 900 500
(feet)
o .
Number olf 90° Entrance/Exit 11 i 6 7 13 4 i 5
Taxiways
Number of High Speed Exit 1 i 1 0 0 4 ) 4
Taxiways
* Includes the taxiways at either end of the runway.
Source: Landrum & Brown analysis
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EXHIBIT 2.3-6 TAXIWAY RESTRICTIONS

Sources: BF&S - Analysis of Pavement Geometrics, Marking and Signage, August 2018; KCAB; Woolpert Photography
dated September 23, 2017
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EXHIBIT 2.3-7 NON-MOVEMENT AREAS

Sources: KCAB, Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Hot Spots

The FAA defines a hot spot as a runway safety related problem area or intersection on an airport.2
Typically, it is a complex or confusing taxiway/taxiway or taxiway/runway intersection. A confusing
condition may be compounded by miscommunication between the ground controller and a pilot, which
might result in a runway incursion or close encounter to another taxiing aircraft. The hot spot might
have a history of surface incidents or the potential for surface incidents. This may be due to any mix of
causes such as:

= Airport geometry

= Ground traffic flow

= Markings, signage, or lighting

* Human factors
The FAA has identified one hot spot at CVG, designated as “HS-1". The FAA describes HS-1 as, “Be
alert to multiple taxiway crossing points surrounding the intersection of Runway 18C/36C and Runway

09/27.”% Exhibit 2.3-8, CVG Hot Spot HS-1, presents a graphical depiction of HS-1 as published in the
CVG Airport Diagram.

EXHIBIT 2.3-8 CVG HOT SPOT HS-1

Source: FAA CVG Airport Diagram, October 12, 2017

FAA Brochure OK-09-3619, Focus on Hot Spots — Prevent Runway Incursions
3 FAA Chart Supplement SE, 12 October 2017 to 7 December 2017
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Apron Areas

There are seven different types of apron areas at CVG. The uses of these aprons range from air carrier
to GA and air cargo. Exhibit 2.3-9, Apron Areas, identifies each of the apron areas at CVG. Each of
these apron areas is discussed in further detail in the following subsections.

EXHIBIT 2.3-9 APRON AREAS

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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2.3.71 Air Carrier Apron

The air carrier apron is located north of Runway 09/27 and between Runways 18C/36C and 18L/36R. It
encompasses an area of approximately 9.2 million square feet of pavement. This apron is located
around Concourses A and B. This apron includes all contact positions that are used by air carrier
aircraft, as well as the on-apron taxilanes that are required for the circulation of aircraft. Table 2.3-10,
Air Carrier Aircraft Parking Positions — Concourse A, and Table 2.3-11, Air Carrier Aircraft
Parking Positions — Concourse B, present an inventory of each aircraft parking position on the air
carrier apron and the capacity of each. Exhibit 2.3 10, Aircraft Parking Positions — Concourse A,
and Exhibit 2.3-11, Aircraft Parking Positions — Concourse B, identify the location of each of these
aircraft positions on the air carrier apron.

TABLE 2.3-10 AIR CARRIER AIRCRAFT PARKING POSITIONS — CONCOURSE A

Position Max Aircraft Size

Al Narrow-body
A2 Narrow-body
A3 Narrow-body
Ad B767
A5 Narrow-body
A6 A321
A7 B757
A8 A321
A9 B757
Al10 A321
All B757-200W/300W
Al2 A321
Al3 B767-400
Al4 A321
Al5 B757
Al6 A321
Al7 B757
Al8 A321
Al19 B757
A21 B757
A22 B747
Source: KCAB
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TABLE 2.3-11 AIR CARRIER AIRCRAFT PARKING POSITIONS — CONCOURSE B

Position Max Aircraft Size Notes
Bl B767-300 International arrival gate
B2 B767-300 International arrival gate
B3 B767-400 International arrival gate
B4 B767-300 International arrival gate
B5 B747-400 International arrival gate
B6 B767-400 International arrival gate
B7 B767-300 International arrival gate
B8 B767-400 International arrival gate
B9 B767-400 International arrival gate
B10 B767-300 International arrival gate
B11 B757-300
B12 B737-900
B13 B757-300
B14 EMB-170
B15 B737-900
B16 B737-900
B17 B757-300
B18 B757-300
B19 B757-300
B20 B737-900
B21 B737-900
B22 B757-300
B23 B737-900
B24 B757-300
B25 B767-400
B26 B757-300
B27 B767-400
B28 B767-400

Sources: 2007 CVG Master Plan Update; KCAB
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EXHIBIT 2.3-10 AIRCRAFT PARKING POSITIONS — CONCOURSE A

Sources: KCAB; Woolpert Photography dated September 23, 2017
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EXHIBIT 2.3-11 AIRCRAFT PARKING POSITIONS — CONCOURSE B

Sources: KCAB; Woolpert Photography dated September 23, 2017
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2.3.7.2 Remote Apron

The remote apron is located immediately west of the air carrier apron in the area of the previous
Terminals 1 and 2 facilities. This area encompasses approximately one million square feet of
pavement. This apron provides eight remote aircraft parking positions to be used by aircraft remaining
overnight (RON). Table 2.3-12, Remote Apron Aircraft Parking Positions, presents an inventory of
each aircraft parking position on the remote apron and the capacity of each. Exhibit 2.3-12, Aircraft
Parking Positions — Remote Apron, identifies the location of each of these aircraft positions on the
remote apron.

TABLE 2.3-12 REMOTE APRON AIRCRAFT PARKING POSITIONS

Position Max Aircraft Size

R20 B767-300
R21 B767-300
R22 B767-300
R23 B767-300
R24 B767-300
R25 B767-300
R26 B767-300
R27 B767-300
Sources: KCAB; Landrum & Brown analysis
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EXHIBIT 2.3-12 AIRCRAFT PARKING POSITIONS — REMOTE APRON

Sources: KCAB; Woolpert Photography dated September 23, 2017
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2.3.7.3 Deicing/RON Apron

With the recent demolition of Concourse C in the summer of 2017, the area that had immediately
surrounded the former concourse building is planned to be developed for an aircraft deicing/RON
apron. The intent of this apron is for it to be used for either RON aircraft parking or aircraft deicing
operations. The two configurations allow for the apron to be utilized for either purpose, however not
simultaneously. Table 2.3-13, Deicing/RON Apron Positions (RON), presents an inventory listing of
each position for RON purposes. Exhibit 2.3-13, Deicing/RON Apron Layout (RON), presents the
RON layout as it was planned in 2017. The deicing capabilities of this apron are described in Section
2.3.8, Aircraft Deicing.

TABLE 2.3-13 DEICING/RON APRON POSITIONS (RON)

Position Max Aircraft Size

R30 B767-300
R31 A321 NEO
R32 B767-300
R33 A321 NEO
R34 B767-300
R35 A321 NEO
R37 A321 NEO
R40 A321 NEO
R41 B767-300
R42 A321 NEO
R43 B767-300
R44 A321 NEO
R45 B767-300
R46 A321 NEO
Sources: KCAB; Landrum & Brown analysis
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EXHIBIT 2.3-13  DEICING/RON APRON LAYOUT (RON)

Sources: KCAB; Woolpert Photography dated September 23, 2017
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23.7.4 DHL Apron

The DHL apron is located immediately south of Airfield Drive, and west of Runway 18L/36R. This apron
encompasses an area of approximately 7.1 million square feet of pavement. This apron provides a total
of 65 aircraft hard stand parking positions that are used exclusively by air cargo aircraft. Table 2.3-14,
DHL Apron Aircraft Parking Positions, presents an inventory of each aircraft parking position on the
remote apron and the capability of each. Exhibit 2.3-14, DHL Apron Aircraft Parking Positions,
identifies the location of each of these aircraft positions on the remote apron.

TABLE 2.3-14 DHL APRON AIRCRAFT PARKING POSITIONS

Position Max Aircraft Size Deice Notes
1 B747-400 Yes
2 B747-400 Yes
3 B767-300 Yes No aircraft at Position 3A
3A B767-400ER Yes No aircraft at Positions 3 and 4
4 B767-300 Yes No aircraft at Positions 3A and 4A
4A B767-400ER Yes No aircraft at Positions 4 and 5
5 B767-300 Yes
6 B767-300 Yes
7 B767-300 Yes
8 B767-300 Yes
9 B767-300 Yes
10 B767-300 Yes
11 B767-300 Yes
12 B747-400 Yes
13 B747-400 Yes
14 B747-400 Yes
15 B747-400 Yes
16 B767-300 Yes
17 B767-300 Yes
18 B767-300 Yes
19 B767-300 Yes
20 B767-300 Yes
21 B767-300 Yes
22 B767-300 Yes
23 B767-300 Yes
24 B767-300 Yes
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Position

25
26
27
28
29
30
31
32
33
34
35
35A
35B
36
36A
36B
37
37A
38
39
39A
39B
40
40A
40B
41
41A
42
43
43A
44
44A
44B
45

Max Aircraft Size

A300-600
A300-600
A300-600
A300-600
A300-600
A300-600
A300-600
A300-600
A300-600
A300-600
B767-300
B737-300W
B737-300W
B767-300
B737-300W
B737-300W
B767-300
B737-300W
B767-300
B767-300
B737-300W
B737-300W
B767-300
B737-300W
B737-300W
B767-300
B737-300W
B767-300

Narrow-body

Regional Aircraft

Narrow-body

Regional Aircraft

Regional Aircraft

Narrow-body

Deice

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Notes

No aircraft at Positions 35A and 35B
No aircraft at Position 35
No aircraft at Positions 35 and 36
No aircraft at Positions 35B, 36A, and 36B
No aircraft at Position 36
No aircraft at Positions 36 and 37
No aircraft at Positions 36B and 37A
No aircraft at Positions 37 and 38
No aircraft at Position 37A
No aircraft at Positions 39A and 39B
No aircraft at Position 39
No aircraft at Positions 39 and 40
No aircraft at Positions 39B, 40A, and 40B
No aircraft at Position 40
No aircraft at Positions 40 and 41
No aircraft at Positions 40B and 41A
No aircraft at Positions 41 and 42

No aircraft at Position 41A
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Position Max Aircraft Size Deice Notes
45A Regional Aircraft No
45B Regional Aircraft No
46 Narrow-body No
46A Regional Aircraft No
47 Not Used No
48 Not Used No
49 Not Used No
50 B747-8 Yes
51 B747-8 Yes
52 B747-8 Yes
53 B747-8 Yes
54 B747-8 Yes
55 B747-8 Yes
56 B767-300ER Yes
57 B767-300ER Yes
58 B767-300ER Yes
59 B767-300ER Yes
60 B767-300ER Yes
61 B767-300ER Yes
62 B767-300ER Yes
63 B767-300ER Yes
64 B767-300ER Yes
65 B767-300ER Yes

Sources: KCAB; Landrum & Brown analysis
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EXHIBIT 2.3-14 DHL APRON AIRCRAFT PARKING POSITIONS

Sources: KCAB; Woolpert Photography dated September 23, 2017
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2.3.7.5 North Cargo Apron

The north cargo apron is located immediately east of Runway 18C/36C and north of the remote apron.
This apron encompasses an area of approximately 1.4 million square feet of pavement. This apron
provides a maximum of five simultaneous aircraft parking positions that are primarily used by air cargo
aircraft. Exhibit 2.3-15, North Cargo Apron Aircraft Parking Positions, identifies the location of each
of these aircraft positions on the remote apron.

EXHIBIT 2.3-15 NORTH CARGO APRON AIRCRAFT PARKING POSITIONS

Sources: KCAB; Woolpert Photography dated September 23, 2017
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2.3.7.6 GA Aprons

There are currently three separate aprons at CVG serving GA activity. All three are located just south of
Taxiway M between Runways 18L/36R and 18C/36C. Exhibit 2.3-16, GA Aprons, identifies the
location of each GA apron. The primary apron for itinerant and FBO operations is the Delta Private Jets
facility located farthest to the east. These three aprons combine for a total of over one half million
square feet of apron area.

EXHIBIT 2.3-16 GA APRONS

Sources: KCAB; Woolpert Photography dated September 23, 2017
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2.3.7.7 Delta Maintenance Apron

Delta (DL) currently operates a small maintenance base at CVG, which has a dedicated apron adjacent
to its hangar. This maintenance base and its associated apron is located immediately west of the
Runway 18L threshold and east of the main terminal parking garages as shown on Exhibit 2.3-17,
Delta Maintenance Apron. This apron is capable of accommodating Group IV aircraft and deicing
operations. The overall size of the Delta Apron is approximately 600,000 square feet.

EXHIBIT 2.3-17 DELTA MAINTENANCE APRON

Sources: KCAB; Woolpert Photography dated September 23, 2017
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Aircraft Deicing

The deicing positions that were available in 2017 are shown on Exhibit 2.3-18, 2017 Aircraft Deicing
Positions. DHL and the GA operators deiced on their respective aprons (Positions 30 through 45 for
DHL and Pad 12 for GA aircraft). The passenger airlines and FedEx used several different locations on
the taxiways and aprons near the passenger terminal (Pads 1 through 13). Many of these sites allow for
the “flow through” of aircraft on their way from the apron areas to a runway end for departure.

As discussed in Section 2.3.7, Apron Areas, the planned deicing/RON apron that is being developed at
the site of former Concourse C is anticipated to be the primary location for aircraft deicing for the
passenger airlines and FedEx. This site replaces Deicing Pad 13. The deicing capacity of the planned
deicing/RON apron is listed in Table 2.3-15, Deicing/RON Apron Positions (Deicing). The
configuration of the planned deicing/RON apron for deicing is shown on Exhibit 2.3-19, Deicing/RON
Apron Layout (Deicing).

Once the new deicing/RON apron is opened, Pads 1 through 12 will no longer be used as the primary
locations for aircraft deicing; however, these locations will be maintained in the event they are required.

TABLE 2.3-15 DEICING/RON APRON POSITIONS (DEICING)

Position Max Aircraft Size

13A A321 NEO
13B A321 NEO
13C A321 NEO
13D A321 NEO
13E A321 NEO
13F A321 NEO
13G A321 NEO
Sources: KCAB; Landrum & Brown analysis
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EXHIBIT 2.3-18 2017 AIRCRAFT DEICING POSITIONS

Sources: KCAB; Woolpert Photography dated September 23, 2017
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EXHIBIT 2.3-19 DEICING/RON APRON LAYOUT (DEICING)

Sources: KCAB; Woolpert Photography dated September 23, 2017
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Airspace

The airspace within the U.S. is made up of several levels (Class A, B, C, D, E, and G) as defined by the
FAA. These levels of classification are necessary to ensure the safety and separation of all airplane
traffic and passengers utilizing the nation’s airports and airspace. The area of airspace that CVG lies
within has been classified as Class B Airspace. Class B airspace has been established around the
nation’s busiest airports. Generally, this airspace will extend from the ground level to 10,000 feet MSL
with the core extending for a five nautical mile radius around an airport. Beyond the core, Class B
airspace is customized to conform to the surrounding area to allow for air traffic flows into and out of
other near-by airports. Exhibit 2.3-20, CVG Class B Airspace, presents a graphical depiction of the
Class B airspace around CVG.

Also within the CVG Class B airspace lies Cincinnati Municipal Airport — Lunken Field (LUK), which is
12 nautical miles east/northeast of CVG. LUK lies beneath several of CVG’s Class B airspace “tiers”.
During the hours in which the ATCT is in operation, the airspace around LUK is Class D and extends
from the ground level to the floor of the CVG Class B airspace above. When the LUK ATCT is not in
operation, this airspace reverts to Class E, and LUK operations are then monitored by Cincinnati
Approach, Departure, and Clearance Delivery.

Air Traffic Control Tower (ATCT)

The FAA ATCT and Terminal Radar Approach Control (TRACON) are located south of Taxiway M
between Runways 18L/36R and 18C/36C. The ATCT was constructed in 1997 and the tower cab has
an eye-level elevation of 1,127 feet MSL. The TRACON building is located adjacent to and east of the
ATCT. These two facilities provide Air Traffic Control (ATC) services for the entirety of CVG and
surrounding airspace.
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EXHIBIT 2.3-20 CVG CLASS B AIRSPACE

Source: CVG Terminal Area Chart (TAC) October 24, 2017
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Navigational & Visual Aids

NAVAIDs are both ground and satellite based transmission facilities that are received and interpreted by on-board
instruments to assist the pilot with enroute navigation as well as instrument approach procedures to an airport.
CVG is equipped with several types of NAVAIDs that are discussed in the following sections. In addition to radio
based NAVAIDs, CVG is also equipped several types of visual aids. The intent of these visual aids is to assist the
pilot in their transition from an instrument only operating environment to a visual/instrument operating environment
(i.e. breaking through a cloud ceiling and coming into sight of the airport/runway). The location of these facilities
and their associated critical areas are presented in Exhibit 2.3-21, CVG Navigational & Visual Aids.

2.3.11.1 Instrument Landing System (ILS)

The Instrument Landing System (ILS) is a precision approach navigational aid which provides highly
accurate course, glide slope, and distance guidance to a given runway end. An ILS is made up of three
components and each runway end at CVG is equipped with all three. These components include:

= Localizer Antenna (LOC): A ground based antenna that provides lateral guidance left or right
of the runway centerline.

» Glide Slope Antenna (GS): A ground based antenna that provides vertical guidance above or
below a prescribed glide path to a runway threshold.

= Distance Measuring Equipment (DME): Ground based transmitter that provides the pilot with
accurate distance measurements from the transmitter.
2.3.11.2 Runway Visual Range (RVR)

The Runway Visual Range (RVR) is an instrumentally derived horizontal distance a pilot should see
down the runway from the approach end based on the sighting of high intensity runway centerline/edge
lights.

2.3.11.3  Lighted Wind Cone

A wind cone is a truncated cloth cone open at both runway ends and mounted on a freewheeling pivot
to indicate the direction the wind is blowing. These wind cones are typically located at or near the
runway ends to enable pilots to visually verify that the wind direction at the time of operation favors the
runway being used. Each runway end at CVG is equipped with a lighted wind cone.

2.3.11.4 Precision Approach Path Indicator (PAPI)

The Precision Approach Path Indicator (PAPI) is a series of lights whose purpose is to provide a clear
visual means to determine if an aircraft on approach to a runway end is too high, too low, or on the
correct glide path. Each runway end at CVG is equipped with a PAPI, except Runways 18R and 36L.

2.3.11.5  Airport Beacon

The rotating airport beacon is a basic visual NAVAID that is operated at most airports. At civil airports
(such as CVG), the airport beacon consists of alternating white and green flashes to indicate the
location of an airport at night and during times of lower visibility.

2-56 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

EXHIBIT 2.3-21 CVG NAVIGATIONAL & VISUAL AIDS

Sources: KCAB; Woolpert Photography dated September 23, 2017
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2.3.11.6  Airport Surface Detection Equipment, Model X (ASDE-X)

ASDE-X is used by controllers to track vehicles and aircraft on airport surfaces in order to detect
potential conflicts. The ASDE-X locations are shown on Exhibit 2.3-22, CVG ASDE-X Locations.

EXHIBIT 2.3-22 CVG ASDE-X LOCATIONS

Sources: KCAB; Woolpert Photography dated September 23, 2017
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Instrument Approaches

During times of inclement weather and poor visibility, pilots depend on instrument approach procedures
to guide them into/out of an airport environment, and all the way down to the approach end of the
runway surface. These procedures can include standard terminal arrivals, departure procedures, or
instrument approach procedures. Table 2.3-16, CVG Instrument Approach Procedures, presents an
inventory and classification of the instrument approach procedures available at CVG by runway end
and their best-case minima (ceiling/visibility).

TABLE 2.3-16 CVG INSTRUMENT APPROACH PROCEDURES

Non-Precision Precision — Ground Based Satellite Based

DA/RVR DA/RVR RA/RVR RVR DA/RVR DA/RVR
Runway 09 1,220/24 1,083/18 1,083/18 1,199/24
Runway 27 1,420/24 1,075/24 1,075/24 1,296/50
Runway 18C 1,460/1 mile 1,075/18 1,075/18 1,321/50
Runway 36C 1,260/24 1,051/18 RA 134/12 RVR 06 1,051/18 1,295/50
Runway 18L 1,300/24 1,089/18 1,089/18 1,272/40
Runway 36R 1,360/24 1,096/18 RA 98/12 RVR 06 1,096/24 1,284/40
Runway 18R 1300/24 1,068/18 RA 113/12 1,068/18 1,243/40
Runway 36L 1,220/24 1,073/18 RA 98/12 1,073/18 1,261/40

Notes: RVR — Runway Visual Range, measured in feet

DA — Decision Altitude, measured in feet above ground level
RA — Radio Altimeter, measured in feet above ground level
Source: FAA CVG Terminal Approach Procedures - October 5, 2017
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Passenger Terminal Facilities

This section describes the passenger terminal and concourses at CVG and provides a comprehensive
summary of the square footage by space classification throughout these facilities. The descriptions of
the passenger areas include all major processing areas for departing and arriving passengers,
including the check-in lobby, security screening checkpoint, baggage claim and the Customs and
Border Protection (CBP) international arrivals facility.

241 Terminal and Concourse Overview

CVG has a single passenger terminal designated as the main terminal, previously known as Terminal
3, and two satellites named Concourse A and Concourse B, as shown on Exhibit 2.4-1, Terminal
Overview. These facilities serve all commercial passenger activity at CVG. A passenger tunnel
connects the main terminal to Concourses A and B utilizing moving walkways and an Automated
People Mover (APM), also referred to as an Automated Guideway Transit System (AGTS).

EXHIBIT 2.4-1 TERMINAL OVERVIEW

Sources: KCAB; Google Earth-Photography dated April 11, 2017
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Since the bankruptcy of Delta Air Lines in 2005 and the subsequent merger of Northwest Airlines into
Delta Air Lines in 2008, CVG has transitioned from being a major hub facility into primarily an origin and
destination (O&D) airport. Terminal 1 was built in 1947 but ceased serving commercial airline
passengers in 2007. In 2008, Concourse C, built to meet the burgeoning demand of regional jet travel
in 1994, was closed as airlines like Delta reduced the number of regional jets in their fleets in favor of
more fuel-efficient aircraft. In 2012, Terminal 2 was no longer used to support airline passenger activity
and all commercial passenger activity was relocated into Concourses A and B and served from the
main terminal. With Terminals 1, 2 and Concourse C empty of activity, KCAB directed the demolition of
Terminals 1 and 2 in 2016 and then Concourse C in early 2017 in an effort to reduce ongoing
maintenance costs. With the land once occupied by Terminals 1 and 2 vacant, this opened a
development area for a future Consolidated Rental Car facility (CONRAC).

The main terminal houses the majority of passenger processing facilities with the exception of the CBP
international arrivals facility, which is located in Concourse B. The main terminal supports all other
passenger processing functions, including passenger check-in, the security screening checkpoint, and
baggage claim. All passenger aircraft gates and holdrooms are located on Concourse A and B.

Exhibit 2.4-2, Terminal Area Breakdown, provides a square footage inventory by functional area for
the main terminal, Concourse A, Concourse B, and the AGTS Tunnel. The combined area of all
buildings is 1,889,164 square feet.

EXHIBIT 2.4-2 TERMINAL AREA BREAKDOWN

Total Building Area

Main Terminal
mConcourse A
m Concourse B

BAGTS

Sources: KCAB; Landrum & Brown analysis
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The total square footage for the main terminal is 403,163 square feet. The inventory of terminal areas
includes five main space classifications, of which four are found in the main terminal. The summary of
these area classifications and the total square footage of the main terminal is summarized in Table 2.4-
1, Main Terminal Areas by Function.

TABLE 2.4-1

MAIN TERMINAL AREAS BY FUNCTION

Space Category Area (ft?)

Curbside Check-in

Full Service Check-in & Bag Drop
Self Service Kiosk/Queuing
Airline Ticket Offices
Outbound Baggage
Domestic Bag Claim Hall
Inbound Baggage Drop-off
Baggage Service Offices
Club/Lounge

Airline Operations

Subtotal Airline Functions

Check-in Lobby Circulation
Arrivals Greeter Hall

Rest Rooms

Passenger Security Screening
Queue & Lobby
Support Areas

Circulation

Subtotal Secure Public Area

Food & Beverage
Specialty Retail

Concessions Support

Subtotal Concessions

Terminal Support
Subtotal Non-Public Area

Total Area

Sources:

KCAB; Landrum & Brown analysis
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Airline Functions

Secure Public Area

Concessions

Terminal Support

547
5,000
11,000
2,768
58,055
39,801
14,176
5,263
578
183
137,371

10,305
15,569
2,739
20,101
13,813
919
30,548
93,994

1,790
4,662
2,080
8,532

163,266
163,266
403,163
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2.4.2.1 Check-in Lobby

The main terminal check-in lobby is divided into an east side and a west side by a circulation corridor
that accesses the security checkpoint and the escalators down to the baggage claim level and the
tunnel level. There are 360 linear feet of check-in counter space allocated equally to each side of the
check-in lobby. Delta Air Lines occupies the east side and other airlines, including American, United,
Southwest, Allegiant, Frontier, and OneJet occupy the west side. While there is the same linear check-
in counter frontage in both the east and west check-in lobbies, the check-in counter configurations
differ. Counter configuration preferences will vary depending on airline needs and preferred millwork
styles. There are 70 full service check-in and bag drop positions currently. CVG also has 43 self-service
kiosks in the check-in lobby.

The overall lobby depth is approximately 50 feet from the front of the check-in counter positions to the
entry vestibules at the front of the terminal. Assuming a 20-foot path for cross-circulation, the check-in
lobbies have up to 30 feet of space for passenger queuing and self-service kiosk positions.

24.2.2 Baggage Claim Hall

The baggage claim hall is located on the ground level of the main terminal and is divided into an east
section and a west section. The west section primarily serves Delta Air Lines while the east section of
the baggage claim hall is shared by all of the other airlines. Four vestibules provide curbside access for
arriving passengers and access to the parking facilities. Arriving passengers escalate up from the
tunnel level into the baggage claim hall where there are four sloped claim devices, one large and one
small on the east and west sides. Immediately to the east there are restroom facilities as well as
heating, ventilation, and air conditioning (HVAC) systems and the main terminal loading dock. To the
west are the Delta Air Lines baggage service offices, Southwest bag storage and additional HVAC
support systems. Along the north wall adjacent to the entry/exit vestibules are the United Airlines and
American Airlines baggage service offices as well as ground transportation and rental car information.

The large claim devices each have 255 linear feet of claim frontage and the small claim devices have
145 linear feet of frontage totaling 800 linear feet between all four devices. High-speed conveyors from
Concourse A and Concourse B feed the claim devices.

2.4.2.3 Baggage System

High-speed conveyors from Concourse A and Concourse B feed inbound baggage to the four sloped
claim devices located on the ground level of the main terminal. The load conveyors feed the tunnel
level high-speed conveyor system, which delivers bags to the baggage claim devices in the main
terminal.

While the main terminal does have outbound baggage screening capability for oversize items, the
majority of baggage is screened and sorted in Concourse B. Checked bags are transported via high-
speed conveyors from the main terminal to the Transportation Security Administration (TSA) in-line
screening matrix in Concourse B for checked baggage inspection and resolution. Checked bags are
then sorted and transported via conveyor to baggage makeup devices in Concourse A and Concourse
B. Bags are then collected and delivered to aircraft via tug and cart.
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2424 Security Checkpoint

The main terminal operates a single centrally located 10-lane security checkpoint located south of the
check-in lobby. The checkpoint lane area currently utilizes 20,101 square feet including a recompose
area at the back of the checkpoint and an area at the front of the checkpoint lanes for Travel Document
Check (TDC) podiums. The checkpoint queue area is approximately 7,800 square feet with an
additional 6,000 square feet of queue overflow area located to the east and west of the checkpoint
lanes. The allocation of regular and TSA Prev® lanes depends on time of day. Typically, two dedicated

TSA Prev/® lanes are allocated along with eight regular screening lanes.

24.2.5 Concessions and Restrooms

As passengers proceed to the security checkpoint from the check-in hall, there are three landside
concessions. There are landside restrooms located on the west side of the lobby prior to the security
checkpoint. Landside concession programs are typically limited in size and offerings, most passengers
choose to make their purchases on the airside near their departure gate. These landside concessions
also serve CVG staff, TSA staff, and meters, greeters, or well-wishers that may be accompanying
arriving/departing passengers.

AGTS and Baggage Tunnel

Passengers and baggage are connected to Concourse A and Concourse B via a tunnel connection.
Passengers access the tunnel via elevators and escalators located directly beyond the security
checkpoint. Adjacent to the respective train platforms, additional vertical circulation (elevators and
escalators) provides access to and from Concourse A and Concourse B. The total area of the AGTS
and Baggage Tunnel is 240,891 square feet.

The AGTS has two trains serving three locations that consist of shared boarding platforms for
loading/unloading at the main terminal, Concourse A and Concourse B. The overall AGTS and
pedestrian tunnel width is approximately 75 feet. This includes the train right-of-way and a 32-foot
circulation corridor with bi-directional moving walkways. The unassisted walking distance in the tunnel
is approximately 700 feet to Concourse A and 1,400 feet to Concourse B.

The end of the tunnel nearest to the main terminal includes a public meeter/greeter area and vertical
circulation up to the baggage claim and check-in levels of the terminal. The tunnel also extends further
allowing passengers to directly access the parking garage by passing under the upper level roadways.
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The AGTS train maintenance area is located just beyond the Concourse B platform. This area also
accommodates the machine rooms for the AGTS pulley driven system along with the respective control
room, electrical systems and a breakroom located at the second level. The high-speed conveyor
systems are located at the baggage level of the tunnel. The summary of these functions and the total
square footage of the AGTS is listed in Table 2.4-2, AGTS Areas by Function.

TABLE 2.4-2 AGTS AREAS BY FUNCTION

Space Category Grand Total

Airline Functions
Airline Operations 121,749
Subtotal Airline Functions 121,749
Secure Public Area
Circulation 107,170
Subtotal Secure Public Area 107,170

Terminal Support

Terminal Support 11,972

Subtotal Terminal Support 11,972

Total Area 240,891
Sources: KCAB; Landrum & Brown analysis

244 Concourse A

Concourse A, originally constructed in 1974, is located closest to the main terminal. Concourse A was
last renovated in 2012 to handle the transition of airlines from Terminal 2 into Concourse A following
the consolidation of commercial airlines into the main terminal. The footprint of Concourse A is 100 feet
wide and 1,400 feet long with a total building area of approximately 350,108 square feet. Concourse A,
which is shared by six airlines including Air Canada, Allegiant, Apple Vacations, Frontier, Southwest,
and United, has 23 gates. The inventory of the Concourse A areas includes four main space
classifications. The summary of these functions can be found in Table 2.4-3, Concourse A Areas by
Function.
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Space Category Area (ft?)

Airline Functions

Outbound Baggage 30,445
Contact Gate Holdrooms 54,680
Club/Lounge 14,566
Airline Operations 100,367
Subtotal Airline Functions 200,058
Secure Public Area
Concourse Central Circulation 55,947
Rest Rooms 6,711
Subtotal Secure Public Area 62,658
Concessions
Food & Beverage 12,256
Specialty Retalil 5,192
News & Gifts 2,341
Concessions Support 2,859
Subtotal Concessions 22,648
Terminal Support
Terminal Support 64,744
Subtotal Non-Public Area 64,744
Total Area 350,108
Sources: KCAB; Landrum & Brown analysis
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2.4.4.1 Baggage System and Support Facilities

The ramp level of Concourse A includes baggage facilities, tenant offices, mechanical/electrical/
plumbing (MEP) systems and other support spaces. The baggage facilities at Concourse A include an
outbound baggage make-up carousel and inbound baggage conveyors. Outbound checked baggage is
transported from the TSA checked baggage inspection facilities in Concourse B and is delivered to
Concourse A via a tunnel level conveyor. Inbound baggage is delivered via tug and cart from the
Concourse A gates to the baggage load conveyors to be delivered to the main terminal baggage claim.
The majority of tenant offices and support spaces on the ramp level are currently vacant.

2.4.4.2 Passenger Areas and Concessions

The departures level of Concourse A includes the majority of secure public areas including over 54,000
square feet of holdroom space and over 22,000 square feet of area dedicated to con cessions. Three
moving walkways facilitate passenger movement to the gate positions. Airline club space occupies over
14,000 square feet. Concourse A only accommodates domestic arrivals and pre-cleared international
arrivals; all international arriving passengers requiring immigration processing must arrive through the
CBP facility in Concourse B.

Concourse B

Concourse B, constructed in 1994, is about 1,100 feet south of Concourse A and has 28 gate positions.
The footprint of Concourse B is 125 feet wide and 1,850 feet long with a total building area of 895,002
square feet. This concourse is shared by Delta and American. Concourse B provides the only active
CBP international arrivals facility at CVG. Concourse B also houses the TSA checked baggage
screening and inspection facilities that process all checked baggage for both Concourse A and
Concourse B. The summary of functional areas is shown in Table 2.4-4, Concourse B Areas by
Function.
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Outbound Baggage 136,174
Hold Baggage Screening 17,310
Inbound Baggage Drop-off 30,826
Contact Gate Holdrooms 79,935
Club/Lounge 31,204
Airline Operations 123,576
Subtotal Airline Functions 419,0285
Secure Public Area
Concourse Central Circulation 98,755
Concourse Sterile Corridor 5,442
Rest Rooms 10,905
Circulation 3,192
Subtotal Concessions 118,294
Concessions
Food & Beverage 32,591
Specialty Retail 20,071
Duty Free 6,364
Concessions Support 13,066
Subtotal Concessions 72,092
CBP
CBP 126,241
Subtotal CBP 126,241
Terminal Support
Terminal Support 159,350
Subtotal Terminal Support 159,350
Total Area 895,002
Sources: KCAB; Landrum & Brown analysis
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2.4.5.1 Baggage System and Support Facilities

The basement level of Concourse B accommodates the TSA in-line bag screening matrix where the
majority of checked baggage at CVG is screened and inspected. This area includes the Checked
Baggage Inspection System (CBIS) and the Checked Baggage Reconciliation Area (CBRA). After
screening, checked baggage is delivered to make-up devices in Concourse A and Concourse B via
conveyor. Checked bags are then distributed to aircraft via tug and cart. The spaces that support
Concourse B are concentrated on the basement level. The ramp level houses tenant offices, the CBP
international arrivals facility, and other support spaces.

2.4.5.2 Passenger Areas and Concessions

Concourse B provides more spacious passenger areas than Concourse A with a wider concourse
footprint, allowing for larger holdrooms and circulation areas. The center of Concourse B concentrates
numerous food/beverage, news/qifts, and other specialty concessions. Concourse B has dedicated
international arrivals gates on the west end of the course, allowing sterile arriving passengers access to
the CBP international arrivals facility on the ramp level.

2.4.5.3 CBP International Arrivals Facility

The CBP international arrivals facility is located on the ramp level of Concourse B and provides
immigration and customs screening for re-entry into the U.S. The CBP facility at Concourse B has a
capacity to process up to 600 peak hour passengers based on the 2017 CBP Airport Technical Design
Standards (ATDS). After arriving into the sterile corridors via international gates located on the west
end of Concourse B, passengers process through six piggyback immigration booths and then collect
their baggage at one of three claim devices. Following baggage claim, passengers process through
customs and then re-check their baggage. Since the CBP is located on Concourse B, which is a
secured airside concourse accessible to other outbound flights, passengers must process through
security re-screening before entering the secure area of Concourse B and the AGTS Tunnel.

The location of the CVG international arrivals facility is unique amongst other U.S. airports because it is
situated on a secure passenger concourse away from the main terminal. While this CBP location was
once at the heart of Delta Air Lines connecting hub flights, CVG has transitioned to primarily O&D
passenger activity and this airside location has become an operational disadvantage for CVG.

Most international arrivals facilities are located near terminals and curbside roadways, exiting
passengers into public or non-secure spaces. Due to the airside location of Concourse B, there is no
direct access to a public or non-secure exit for international arriving passengers. All international
arriving passengers require re-screening at a dedicated security checkpoint in order to exit into
Concourse B or the AGTS Tunnel. Additionally, large checked baggage that cannot fit through the
checkpoint X-Ray machines must be re-checked. Checked baggage is then reclaimed at the main
terminal. This applies to passengers whose final destination is CVG and passengers who are
connecting to another flight.
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Landside Access & Parking

The following section describes in detail the existing landside access network and auto parking facilities
at CVG. In addition, detailed traffic counts at specific roadway intersections around CVG have been
collected. While these traffic counts are summarized and referred to in this section, the detailed data is
presented in Appendix 2-A, Study Area Traffic Counts.

Regional Roadway and Airport Access

CVG is surrounded by four major roadways that pass either directly adjacent to, or nearby CVG.
Approximately one mile north of the terminal area is Interstate 275 (I-275), a six-lane highway that
circumnavigates the Cincinnati metro area, connecting Ohio, Kentucky and Indiana. The southern
portion of CVG is bordered by the east/west-running Aero Parkway and Burlington Pike (KY 18). North
Bend Road is a four-lane road running north south along the western extents of CVG. Donaldson
Highway (KY 236) begins adjacent to the existing cargo complex on the north side of CVG and
continues east and then south, wrapping around the eastern portion of CVG, before intersecting I-71/1-
75 just southeast of CVG property.

Terminal Drive (KY 212) is located just north of the Terminal Area and serves as the primary public
access roadway to CVG. This road runs south from Petersburg Road (KY 20) to the terminal campus,
with connections to I-275 and Donaldson Highway. A majority of the traffic heading into CVG utilizes I-
275 before exiting onto Terminal Drive. The counter-clockwise loop through the terminal campus begins
approximately ¥ mile south of I-275.
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Donaldson Highway is the primary access road for service vehicles (air freight delivery trucks, airport
and airline service vehicles, etc.). The South Service Area is also well-served by a network of South
Airfield Drive, Donaldson Highway, Turfway Road, Wendell H. Ford Boulevard, and Ted Bushelman
Boulevard. Exhibit 2.5-1, Regional Roadway Map, presents a map of the roadways near CVG.

EXHIBIT 2.5-1 REGIONAL ROADWAY MAP

Sources: ESRI; Landrum & Brown analysis
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The Boone County Transportation Plan* has noted that the proportion of trucks to standard vehicles
has increased along major Boone County corridors. This increase varies from six percent to ten percent
on roadways that were examined. Several roadways near CVG have been identified as having traffic
with greater than ten percent truck volumes, which highlights the increased need to accommodate
these trucks. These roadways are presented on Exhibit 2.5-2, High Truck Traffic Roads, and include:

= Terminal Drive (KY 212) from Petersburg Road (KY 20) to CVG
» Donaldson Highway (KY 236) from Terminal Drive (KY 212) to Mineola Pike (KY 3076)
= Mineola Pike (KY 3076)/Dolwick Drive from Donaldson Highway (KY 236) to Boone County Line

EXHIBIT 2.5-2 HIGH TRUCK TRAFFIC ROADS

Sources: Boone County Transportation Plan; Woolpert Photography dated September 23, 2017; Landrum & Brown
analysis

4 Boone County Transportation Plan — Existing and Future Conditions Report, Draft October 12, 2017
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Existing Traffic Counts

Video turning movement counts were conducted for use in this Master Plan. The video turning
movement counts were conducted at 21 intersections for varying hours and days depending on the
location and direction from KCAB. Table 2.5-1, Traffic Count Summary, describes the intersections
counted, the processed hours, and the day each was counted. Exhibit 2.5-3, Traffic Count Locations,
identifies the location of each point where traffic counts were conducted as part of this effort.

TABLE 2.5-1 TRAFFIC COUNT SUMMARY
Int # Intersection Processing Day of Count
Hours
Petersburg Road (KY 20) at )
1 Terminal Drive (KY 212) 24 hours Thursday; October 26, 2017
[-275 Westbound Entry Ramp from .
2 Terminal Drive (KY 212) 24 hours Thursday; October 26, 2017
I-275 Westbound Exit Ramp to .
3 Terminal Drive North (KY 212) 24 hours Thursday; October 26, 2017
I-275 Westbound Exit Ramp to .
4 Terminal Drive South (KY 212) 24 hours Thursday; October 26, 2017
[-275 Eastbound Exit Ramp to .
5 Terminal Drive South (KY 212) 24 hours Thursday; October 26, 2017
I-275 Eastbound Entry Ramp from .
6 Terminal Drive North (KY 212) 24 hours Thursday; October 26, 2017
Donaldson Highway (KY 236) at .
7 Terminal Drive Ramp (East Ramp) 24 hours Thursday; August 3, 2017
Donaldson Highway (KY 236) at .
8 Terminal Drive Ramp (West Ramp) 24 hours Thursday; August 3, 2017
Donaldson Highway at ) .
9 ValuPark Intersection 12 hours; 6am-6pm Thursday; August 3, 2017
Donaldson Highway at .
10 Loomis Road/Clay Drive 24 hours Thursday; August 3, 2017
11 Loomis Road at Barkley Drive 24 hours Thursday; August 3, 2017
12 Loomis Road at Terminal Drive 12 hours; 6am-6pm Thursday; August 3, 2017
13 Terminal Drive Split to Upper and 12 hours; 5am-5pm Friday: October 27, 2017
Lower Roadway
14 Lincoln Road at Limo Lot 12 hours; 5am-5pm Friday; October 27, 2017
15 Lincoln Road at Taxi Pickup 12 hours; 5am-5pm Friday; October 27, 2017
16 Lincoln Road at PD1 12 hours; 5am-5pm Friday; October 27, 2017
17 Lincoln Road at PD2 12 hours; 5am-5pm Friday; October 27, 2017
18 Lincoln Road at Kenton Road 12 hours; 5am-5pm Friday; October 27, 2017
19 Lincoln Road at Donaldson Highway 12 hours; 6am-6pm Thursday; August 3, 2017
20 Donaldson Road at Employee Lot 12 hours; 6am-6pm Thursday; August 3, 2017
21 Terminal Drive Turnaround 24 hours Thursday; August 3, 2017
Source: Woolpert
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EXHIBIT 2.5-3 TRAFFIC COUNT LOCATIONS

Source: Woolpert
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Table 2.5-2, Intersection Peak Hours, lists both the morning and afternoon peak hours for each
location where traffic was counted. The results for each location are presented in graphical form in

Exhibits 2.5-4 through 2.5-9.

TABLE 2.5-2 INTERSECTION PEAK HOURS
Int # Intersection
1 Petersburg Road (KY 20) at Terminal Drive (KY 212)
2 [-275 Westbound Entry Ramp from Terminal Drive
(KY 212)
3 I-275 Westbound Exit Ramp to Terminal Drive North
(KY 212)
4 I-275 Westbound Exit Ramp to
Terminal Drive South (KY 212)
5 I-275 Eastbound Exit Ramp to Terminal Drive South
(KY 212)
6 [-275 Eastbound Entry Ramp from
Terminal Drive North (KY 212)
7 Donaldson Highway (KY 236) at
Terminal Drive Ramp (East Ramp)
Donaldson Highway (KY 236) at Terminal Drive Ramp
8
(West Ramp)
9 Donaldson Highway at ValuPark Intersection
10 Donaldson Highway at Loomis Road/Clay Drive
11 Loomis Road at Barkley Drive
12 Loomis Road at Terminal Drive
13 Terminal Drive Split to Upper and Lower Roadway
14 Lincoln Road at Limo Lot
15 Lincoln Road at Taxi Pickup
16 Lincoln Road at PD1
17 Lincoln Road at PD2
18 Lincoln Road at Kenton Road
19 Lincoln Road at Donaldson Highway
20 Donaldson Road at Employee Lot
21 Terminal Drive Turnaround
Source: Woolpert

AM Peak
7:15-8:15 AM

7:15-8:15 AM

6:30-7:30 AM

5:15-6:15 AM

6:45-7:45 AM

6:45-7:45 AM

7:30-8:30 AM

6:45-7:45 AM

6:30-7:30 AM
7:30-8:30 AM
9:00-10:00 AM
9:00-10:00 AM

10:15-11:15 AM/

9:45-10:45 AM
9:00-10:00 AM
9:00-10:00 AM
9:00-10:00 AM
9:00-10:00 AM
8:00-9:00 AM
7:30-8:30 AM
7:30-8:30 AM
5:30-6:30 AM

PM Peak
4:30-5:30 PM

4:30-5:30 PM

5:00-6:00 PM

3:15-4:15 PM

3:00-4:00 PM

3:00-4:00 PM

3:30-4:30 PM

3:15-4:15 PM

2:00-3:00 PM
2:45-3:45 PM
2:45-3:45 PM
1:30-2:30 PM

2:45-3:45 PM/
2:15-3:15 PM

2:15-3:15 PM
2:30-3:30 PM
2:45-3:45 PM
2:30-3:30 PM
2:00-3:00 PM
3:15-4:15 PM
3:15-4:15 PM
1:45-2:45 PM
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EXHIBIT 2.5-4 TRAFFIC COUNTS — LOCATIONS 1 THROUGH 4

Source: Woolpert
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EXHIBIT 2.5-5 TRAFFIC COUNTS — LOCATIONS 5 THROUGH 8, 12, AND 21

Source: Woolpert
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EXHIBIT 2.5-6 TRAFFIC COUNTS — LOCATIONS 9 THROUGH 11

Source: Woolpert
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EXHIBIT 2.5-7 TRAFFIC COUNTS — LOCATIONS 13 AND 14

Source: Woolpert
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EXHIBIT 2.5-8 TRAFFIC COUNTS — LOCATIONS 15 AND 16

Source: Woolpert
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EXHIBIT 2.5-9 TRAFFIC COUNTS — LOCATIONS 17, 19, AND 20

Source: Woolpert
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The roadways and intersections that were studied for 24 hours can be summarized as an Annual Daily
Traffic (ADT) volume. Table 2.5-3, Traffic Count ADT Summary, presents the results of these ADT
counts. Exhibit 2.5-10, ADT Counts Locations 1 through 6, and Exhibit 2.5-11, ADT Counts
Locations 7 through 12 and 21, present theses ADT counts in graphical form.

TABLE 2.5-3 TRAFFIC COUNT ADT SUMMARY
Petersburg Road West of Terminal Drive 17,820
Petersburg Road East of Terminal Drive 5,970
Terminal Drive South of Petersburg and North of [-275 Westbound Entry Ramp 19,957
Terminal Drive between I-275 Ramps (on bridge) 25,395
Terminal Drive South of 1-275 and North of Donaldson Ramps 31,512
Terminal Drive between Donaldson Ramps (on bridge) 19,060
Terminal Drive South of Donaldson and North of Terminal Drive Turnaround 22,427
Donaldson Highway West of Terminal Drive 10,302
Donaldson Highway East of Terminal Drive 11,230
Terminal Drive Turnaround 3,318
Loomis Drive South of Donaldson Highway 5,482

Source: Woolpert

Truck percentages within the study area ranged from as high as 12 percent to as low as one percent.
The higher percentages are seen in the northern part of the study area with 1-275 while the lower
percentages were located along the south side of the terminal in the Ground Transportation Center
(GTC) area.
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EXHIBIT 2.5-10 ADT COUNTS — LOCATIONS 1 THROUGH 6

Source: Woolpert
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EXHIBIT 2.5-11 ADT COUNTS — LOCATIONS 7 THROUGH 12 AND 21

Source: Woolpert

2-84 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

Vehicle Parking Facilities

There are currently various vehicle-parking facilities at CVG providing multiple levels of product to
passengers, employees, and rental car companies alike. Table 2.5-4, CVG Vehicle Parking Facilities,
presents an inventory of each facility, the product provided, and its capacity. Exhibit 2.5-12, CVG
Vehicle Parking Facilities, presents the location of each of these facilities.

TABLE 2.5-4 CVG VEHICLE PARKING FACILITIES
Capacit AT Access to Average Peak
el S Zces))/ FEE 0! el Terminal Occu agnc Occupanc
P Operated pancy pancy
T1 Garage G1 500 Employee Yes Direct
Hourly/ .
T2 Garage G2 1,616 Short-Term Yes Direct 60% 75%
Hourly/ .
T3 Garage G3 5,200 Short-Term Yes Direct
Cell Phone c 370 Free Waiting Yes i
Lot Area
ValuPark \% 6,200 Long Term Yes Shuttle
Employee Lot E 4,400 Employee Yes Shuttle
FastPark & o1 2,677 Long Term No Shuttle
Relax
Vacant 02 2,109 Long Term No Shuttle
Xpress Park
and Ride 03 706 Long Term No Shuttle
Sources: KCAB; Google Earth; Woolpert; Landrum & Brown analysis
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EXHIBIT 2.5-12 CVG VEHICLE PARKING FACILITIES

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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2.5.3.1 Terminal Parking Garages

North of the terminal area is a series of three multi-level public parking garages identified as G1, G2,
and G3 on the exhibit. Originally, these garages were directly associated with Terminals 1, 2, and 3
respectively. However, with the demolition of Terminals 1 and 2, all three garages now serve the main
terminal. These garages are all located adjacent to one another, with connecting ramps allowing for
vehicular movement between each garage. All vehicles exit the garages through a parking toll plaza
located between Garages 2 and 3.

Garage 1 is the oldest of the three garages and was constructed in 1979. It provides 731 parking
spaces on two levels. Garage 2, which is located immediately to the east of Garage 1, is three levels
and provides 1,616 parking spaces. Garage 2 is equipped with two access ramps to the upper levels
and two bridges providing connection points to Garages 1 and 3. Pedestrians can access Terminal 3
directly by sidewalk at ground level.

Garage 3 is a five-level parking structure located immediately north and adjacent to the main terminal
building. Garage 3 provides 5,200 parking spaces. Garage 3 was constructed in three phases. The first
phase completed the central portion of the garage in 1988. A western expansion phase was completed
in 1995, and an eastern expansion was completed in 2000. Passengers can directly access the main
terminal building via a walking bridge connection on Level 3 to the ticketing level of the terminal or at
ground level via a crosswalk to the baggage claim level of the terminal.

2.5.3.2 Remote Parking

There are three types of remote parking provided on and off-airport at CVG. These include long-term
parking, employee parking, and privately owned off-airport parking.

CVG provides public long-term parking with a large surface lot located north of Donaldson Highway and
west of Terminal Drive (KY 212). This lot is approximately two million square feet in size and provides
6,200 vehicle parking spaces. CVG has branded this parking product ValuPark. Access to the ValuPark
lot is via Donaldson Highway from Terminal Drive (KY 212) and 1-275. CVG provides public parking in
the ValuPark lot with continual shuttle service between the lot and the main terminal building.

In addition to public parking, CVG also provides a separate lot for employees working at the Airport.
This employee parking lot is located between Donaldson Highway and I-275. The employee lot covers
approximately 1.6 million square feet of area and provides 4,400 vehicle parking spaces. Access to the
employee parking lot is via Donaldson Highway east of Airpark Drive. CVG provides employees with
dedicated shuttle service between the employee lot and the main terminal building.

Multiple private operators provide public parking immediately off-airport north of I-275, both east and
west of Terminal Drive (KY 212). In the past, there have been three operators; today only two remain in
operation, FastPark & Relax, and Xpress Park & Ride. These operators are not affiliated with CVG in
any way but do provide continuous shuttle service between their lots and the main terminal building for
passengers parking their vehicles in these lots. Combined these parking lots provide approximately
5,500 parking spaces.
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2.5.3.3 Cell Phone Lot

For people travelling to CVG to pick up arriving passengers that do not wish to fully park their vehicles,
the Airport provides a Cell Phone Lot. This Cell Phone Lot allows these meeters/greeters to park while
remaining with their vehicle at all times. This prevents these vehicles from needing to re-circulate on
Terminal Drive past the terminal curb while they wait for the arriving passenger to get to the curbfront.
The existing Cell Phone Lot at CVG is located immediately adjacent to Terminal Drive northwest of
Garage 1. The lot is approximately 39,000 square feet in area.

2534 Rental Car Lots

Rental car companies at CVG currently operate their own independent facilities. The majority of these
facilities are located on-airport along Loomis Road northwest of the main terminal building. These rental
car facilities accommodate vehicle storage, ready/return lots, customer service buildings, and
service/maintenance buildings. The current on-airport rental car operators include; Alamo/National,
Avis, Budget, Dollar/Thrifty, and Hertz. In addition, Enterprise and Advantage each have off-airport
facilities. Each rental car company operates their own independent shuttle service between their
respective facilities and the main terminal building.

CVG is currently in the design process of a CONRAC that is to be located immediately west and
adjacent to the main terminal building. This facility is intended to accommodate all rent-a-car functions
as well as a ground transportation center and Airport administration offices. In addition to rental cars,
hotel shuttles, parking lot shuttles, public transportation, and ride share services will utilize the ground
transportation center. This facility is planned to be completed and opened in calendar year 2020.

Terminal Curbfront

The terminal curbfront on an airport is a complex operating environment. Many different vehicles pass
through the terminal loop, such as private automobiles, shuttles, taxis, and buses. When it comes to an
airport curbfront, a certain amount of capacity is necessary to allow vehicles sufficient space to stop at
the curb to unload/load passengers and luggage, and then pull away from the curb and merge into the
traffic flow. Most terminal curbfronts can be separated into two sections: pedestrian amenities and
commercial vehicle amenities.

At CVG, three separate curbfronts serve the main terminal building. A single curbfront that is 335 feet in
length serves the upper departures level. This departures curbfront is used by departing passengers
being dropped off at CVG by another person to catch a departing flight. This curbfront is also used by
passengers who are utilizing CVG's valet parking service and passengers arriving to the main terminal
building via a shuttle bus of some kind, taxis, and ride-share services. Passengers arriving and
departing by public bus are dropped off at the existing ground transportation center immediately east of
the main terminal building.
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On the lower arrivals level of the main terminal building there are two curbfronts in use. The inner
(closest to the facade of the building) curbfront is 460 feet in length and is reserved for commercial
vehicles and shuttle busses that are picking up arriving passengers. It is also used by valet for parking
and staging. These vehicles tend to dwell at the curbfront for longer periods than public vehicles and
therefore require a separate curbfront. The outer (island) curbfront on the arrivals level is to serve
passengers being picked up by private car or ride share service (i.e. Uber or Lyft). This outer curbfront
is 560 feet in length; the first third of which is reserved for ride share pickups.

Exhibit 2.5-13, CVG Departures Curbfront, presents the configuration of the departures curbfront.
Exhibit 2.5 14, CVG Arrivals Curbfront, presents the configuration of the arrivals curbfront. Each
curbfront at CVG with the exception of the inner arrivals curb has four total lanes; a curb lane, a
transition lane, and two flow through lanes. The inner arrivals curb only has three total lanes.

EXHIBIT 2.5-13 CVG DEPARTURES CURBFRONT

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.5-14 CVG ARRIVALS CURBFRONT

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Air Cargo

Air cargo activity makes up a significant portion of aircraft operations at CVG. Accordingly, the air cargo
facilities at CVG are substantial in order to accommodate this level of activity. Air cargo facilities are
located in two general locations, the south airfield, and the north cargo area. The following subsections
present detailed information regarding the air cargo facilities in these two areas.

South Airfield Air Cargo Facilities

The largest concentration of active air cargo facilities is located in the south airfield area. The general
boundaries of this area are south of Runway 09/27, west of Runway 18L/36R and east of Runway
18C/36C. The largest cargo tenant currently is the DHL facility that serves as their North American hub,
which is the busiest of DHLs three hubs worldwide. The main DHL cargo hub was constructed in 2009
and has multiple buildings on approximately 150 acres of land. The following facilities comprise the
DHL cargo hub:

» Main sort building
= Truck/administration building

= Ground Service Equipment (GSE)/line maintenance building

The first expansion of the DHL facility was completed in 2012 on a 50-acre site to the south of the main
DHL hub site. This expansion included the following additional facilities.

= Non-conveyable freight sort building
= Pilot’s quarters
= Additional aircraft parking for nine widebody aircraft
= GSE & tug parking
= Paved employee parking
= Unpaved (stone) employee parking
A second expansion of the DHL facility was completed in the summer of 2016. This latest expansion

consisted primarily of new apron that provides six ADG-V aircraft parking positions and 10 ADG-IV
aircraft parking positions. In addition, a Unit Load Device (ULD) storage building was also added.

The majority of the south airfield area remains undeveloped at this time. However, the Amazon Prime
Air hub will be developed in this area.
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Exhibit 2.6-1, South Airfield Cargo Facilities, identifies the location of the existing DHL facilities as
well as the planned development site for the Amazon Prime Air hub.

EXHIBIT 2.6-1 SOUTH AIRFIELD CARGO FACILITIES

Sources: KCAB; Amazon; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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North Air Cargo Facilities

The north cargo area is home to various cargo companies, or DHL contracted air cargo operators at
CVG. This includes airline belly-haul cargo operations and FedEx operations among others. These
operations are spread out among several existing buildings in the area. These buildings include:

= KCAB Cargo Building

= Delta Air Cargo Building

=  PANNCO Air Freight Building

= Emery Air Freight Building

= U.S. Postal Service Building
Exhibit 2.6-2, North Cargo Area Facilities, identifies the location of the existing cargo facilities in the
north cargo area. Current plans call for the demolition of these buildings and replacement with a
consolidated multi-user cargo facility. This facility is currently under contract with Aeroterm for
development and will consist of up to 132,000 square feet of building space, with an adjacent apron of

120 feet in depth capable of accommodating five Boeing 747-8 aircraft. This facility makes up the first
phase in the ultimate development of an air cargo campus in the north cargo area.

EXHIBIT 2.6-2 NORTH CARGO AREA FACILITIES

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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2.7 General Aviation

GA facilities includes facilities that support aviation that is not considered commercial or military. The
GA facilities at CVG are located south of Runway 09/27, and between Runways 18C/36C and 18L/36R.
The GA facilities are provided with access to the airfield via the eastern portion of Taxiway M. The GA
facilities are located along Tower Drive and accessible via South Airfield Drive. These facilities are
depicted in Exhibit 2.7-1, CVG GA Facilities.

EXHIBIT 2.7-1 CVG GA FACILITIES

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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FBO services at CVG are provided by Delta Private Jets via their Jet Center/FBO operation. An FBO at
an airport will typically function as the “terminal” for GA operations. These functions include, but are not
limited to the following:

= Customer/passenger lounge
» Flight crew facilities

= Flight planning facilities

» Fuel service (Jet-A and AvGas)
= Ground handling

= Lavatory service

= Water and fluids service

= Deicing

= Hangar/office rental

= Aircraft maintenance

= Catering

= Ground transportation

= Concierge services

In addition to offering FBO services, Delta Private Jets is an on-demand jet charter service that is a
wholly owned subsidiary of Delta Air Lines. CVG serves as the headquarters and base of operations for
Delta Private Jets. The hangars associated with the FBO facility are primarily used to accommodate the
Delta Private Jets fleet of aircraft with approximately 57,000 square feet of hangar space. In addition,
the facility offers over 18,000 square feet of office and mezzanine space used to service customers and
flight crews.

Delta Private Jets also operates a maintenance, repair, and overhaul (MRO) facility on the west side of
the GA area along Comair Boulevard. This facility occupies the former Comair maintenance facility in
Buildings 58 and 60, which offer approximately 27,000 and 76,000 square feet of operational space,
respectively.

Ameriflight (Building 84) is located between the Delta Jet Center/FBO and the Delta Private Jets
maintenance base and provides over 20,000 square feet of operational space. Ameriflight is a Part 135
air carrier that offers full service, on-demand aircraft chartering, specifically catering to freight.
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Support Facilities

Support facilities include any facilities at an airport that provide services contributing to the functional
operation of that airport. Support facilities can be comprised of landside and/or airside uses. The
support facilities at CVG are located throughout the CVG campus based on their respective function.
The support facilities have been categorized based upon their role at CVG and the entities that they
support. The classification of each support facility is color coded and presented in Exhibit 2.8-1, CVG
Support Facilities — North, and Exhibit 2.8-2, CVG Support Facilities — South. Data relative to the
size of both the building footprint and total building area of each facility is presented in Section 2.2,
Existing Facilities Site Location / Land Use. The support facilities are categorized based on the
following facility uses:

Aircraft Rescue and Firefighting (ARFF): Includes facilities that support the response, hazmat
mitigation, evacuation, and possible rescue of passengers and crew of an aircraft involved in an
incident at CVG. At CVG, ARFF personnel also respond to on-airport structural fires and
Emergency Medical Service (EMS) calls in the terminal.

Airline Support: Includes any facilities associated with airline administration, aircraft
maintenance, training, GSE and storage, and other miscellaneous airline support functions.

Airport Support: Includes any facilities owned and operated by the Airport that support airport
operations. Such facilities typically include airport maintenance, administration, shuttle
transportation, vehicle maintenance, fueling (aircraft and vehicles), aircraft deicing, and storage.

Catering: Includes facilities that support flight-catering operations. These operations supply
commercial/charter flights with food, beverages, snacks, aircraft waste disposal, and similar
services.

Government: Includes government facilities located on the Airfield Operations Area (AOA).
These include ATC and police facilities. The ATC facilities are further discussed in Section
2.3.10.

Other: Includes facilities used for other purposes at an airport. At CVG, this includes a hotel,
airport viewing area, and park pavilion.
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EXHIBIT 2.8-1 CVG SUPPORT FACILITIES - NORTH

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.8-2 CVG SUPPORT FACILITIES - SOUTH

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Aircraft Rescue and Firefighting (ARFF)

ARFF facilities include facilities associated with aircraft and structure firefighting, which include pump
houses, storage areas, fire stations, and staff training. CVG has a North and South ARFF station on the
airside. The North Station (Building 9) is located east of the Runway 18C end and maintains six drive-
thru vehicle bays. This building is approximately 25,000 square feet and serves the terminal facilities
providing EMS and structural unit response if a fire breaks out. The South Station (Building 55) is
located east of the GA facilities south of the Taxiway M and M4 intersection. This station is
approximately 22,000 square feet and has ten vehicle bays that predominantly serve the south side of
the airfield.

Two ARFF training facilities are collocated on the airfield southeast of the ATCT along South Airfield
Drive and north of Taxiway N. These training facilities include the ARFF Training Center (Building 124)
and ARFF Training Facility Burn Pit (Building 69). These facilities are used for ARFF incident
reenactment and other training purposes.

Title 14, Code of Federal Regulations (CFR), Part 139, Subpart D states that the amount of ARFF
equipment required at an airport is determined by an index based on the size of the largest aircraft
operating at that airport. CVG is currently an Index C airport. The equipment owned by the Airport is
listed in Table 2.8-1, CVG ARFF Equipment.

TABLE 2.8-1 CVG ARFF EQUIPMENT
Vehicle Station Location Year Purchased

Oshkosh 3,000 Gallon Snozzle South 2014
Oshkosh 3,000 Gallon Crash South 2001
Oshkosh 3,000 Gallon Crash North 2007
Rosenbauer 3,000 Gallon Crash North 2005
Rosenbauer 3,000 Gallon Crash South 2005
Rosenbauer QRV North 2006
Ferrara QRV South 2005

Source: KCAB
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Airline Support

The airline support facilities at CVG consist of mainly aircraft maintenance, fueling, and storage
facilities. Delta has a large maintenance hangar (Building 22) located northwest of the Runway 18L
threshold. The hangar has approximately 132,000 square feet of maintenance area along with an
adjacent apron and hangar pump station facility (Building 22A). Additional airline support facilities
reside northeast of the Delta Maintenance Hangar (Buildings 25, 26, and 27). These facilities house the
KCAB triturator, wash area for GSE, and warehouse space.

Delta maintains its own aircraft fuel storage tanks (Building 31), which are collocated with the airline
support facilities (Buildings 25, 26, and 27). The three fuel tanks contain approximately five million
gallons of Jet A that serve not only Delta but also other air carriers at CVG. Delta holds a lease on the
fuel farm through 2020.

Other airline support facilities include the American Hangar (Building 79), which houses American
Airlines support services within a 126,000 square-foot hangar. The facility is located east of Taxiway D
and north of Taxiway N near the Runway 36C end.

A new airline maintenance hangar (the Lynx Hangar) has been approved and is under development,
located east of the American Hangar (Building 79). The development consists of an aircraft
maintenance hangar, associated apron, 19,000 square feet of office space, and 35,000 square feet of
vehicle parking. The airside portion of the development is capable of accommodating one Boeing 747-
8F aircraft inside and a second on the apron.

Additionally, the Flight Safety International facility (Building 81) is a training facility located south of
Taxiway M along Comair Boulevard. The training facility offers advance flight training for pilots,
technicians, flight attendants, and dispatchers.
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Airport Support

The Airport operates and maintains about 400,000 square feet of airport support building space
throughout the north and south sides of the airfield. These support buildings are listed in Table 2.8-2,
CVG Airport Support Facilities. In addition to the buildings listed, there are numerous glycol facilities,
storm water treatment facilities, pump houses, and electrical buildings located on CVG property.

TABLE 2.8-2 CVG AIRPORT SUPPORT FACILITIES
3 Sign Shop Building
28 Standard Parking Bus Maintenance Building
40 Building Maintenance Warehouse
61 CVG Centre
66 Field Maintenance Main Building #3
67 Facility Maintenance Department Building (Former Electric Dept. Building)
75 Field Maintenance Sand Storage Building #2
76 Airfield Maintenance Storage Building #1 (Broom Building)
101 Mulch Building
102 Central Warehouse Facility (Former Grounds Department Bldg.)
103 Fleet Maintenance Building #4 (Field Maintenance Snow Equipment Building)
104 Field Maintenance Storage Building #5
105 Salt Storage Building
130 Contractor Staging
Note: N/A means building number is not available
Source: 2017 CVG Building Report

About 188,000 square feet of the airport support facilities are used for airport and airfield maintenance
and storage of equipment. CVG Centre (Building 61) is home to the KCAB offices and is located along
Comair Boulevard. The facility offers over 200,000 square feet of operational building space.

Chapter 2 | Inventory of Existing Conditions | 2-101



Master Plan 2050
Final — March 2021

Catering

Catering is provided to air carrier and charter flights at CVG via Gate Gourmet (Building 24). This
facility is located north of Ramp 1N and northwest of the Runway 18L end adjacent to the Delta
Maintenance Hangar. Gate Gourmet prepares and stores the food in this facility prior to delivering it to
each aircraft via security Gate NE-23 just east of the main terminal building.

Government/Police

Government owned and/or operated facilities at CVG consist of the ATCT and police department
building. The ATCT is further discussed in a separate section, Section 2.3.10. The Airport Police
Department operates from six facilities on-airport property. The Airport Police Department (Building 20)
is located northeast of the passenger terminal facilities along Terminal Drive. This facility provides
nearly 19,000 square feet of space for operations and personnel. A call center is located in the Police
Building. Additionally, on the northeast side of CVG is Police Storage (Building 78), which is also used
as a bomb shelter. The bomb shelter must contain a 300-foot safety radius around the facility.

Police training facilities are located along Taxiway M nearest Taxiway M7. These facilities include the

Police Gun Range (Building 70), Gun Range Storage Facility (Building 89), Police Firearms Training

Facility (Building 91A), and the K-9 Training (currently operating in the Ameriflight Hangar, Building 84).
Other

Other support facilities at CVG include a hotel, viewing area for aviation enthusiasts, and a park

pavilion.

2.8.6.1 The Doubletree Hotel

The Doubletree Hotel (Building 18) is located along Terminal Drive immediately north of the Parking
Garage 1. The hotel shuttles passengers to and from the terminal and provides nearly 96,000 square
feet of operational space.

2.8.6.2 Aircraft Viewing Area

An Aircraft Viewing Area (Building 99) is not actually a physical structure, but an outdoor viewing area
for aviation enthusiasts to view aircraft operating at CVG. This space is located east of the Runway 27
approach and can be accessed via Donaldson Drive.

2.8.6.3 Holscher Park

Named in honor of CVG’s former Chief Executive Officer (CEQ), Holscher Park and Pavilion (Building
125) offers educational walking paths and recreational use of airport lands for the local community.
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Utilities
The following section serves to outline the various utilities infrastructure and providers at CVG. The
purpose of this information is to understand possible constraints to various Master Plan

recommendations, and not the capacity of the utilities themselves. The following utility companies
provide services to CVG:

= Water: Northern Kentucky Water District (NKWD), Boone County Water District, City of
Florence Water

= Stormwater Sewer: Sanitation District #1
» Sanitary Sewer: Sanitation District #2

= Natural Gas: Duke Energy

= Electric: Duke Energy & Owen Electric

=  Telecom: Cincinnati Bell

Water Utilities

CVG is currently provided with bulk potable water through a Master Agreement with the Northern
Kentucky Water District (NKWD). The primary feed for this is via a 24-inch iron main along Donaldson
Highway and a 12-inch iron main off Mineola Pike. The current feed has sufficient capacity to
accommodate future demands of CVG. The master meter is located at the intersection of Donaldson
Highway and South Airfield Drive. The southern airfield is provided potable water from the Boone
County Water District and the City of Florence Water Department. Exhibit 2.9-1, Water Utilities,
depicts the current location of known water utilities at CVG.

Sanitary Sewer

Sanitary sewer service to the main terminal, Concourse A, and other facilities in the north terminal area
is provided by a network of gravity mains that feed northward to a central wet well and lift station. This
lift station feeds into a 12-inch sanitary sewer force main to the east and south along Donaldson
Highway and ultimately to Sanitation District #1. Facilities in the south airfield area and Concourse B
are served by a network of sanitary sewer lines that are gravity fed and flow to the east where they are
joined with the feeds coming from the north along Donaldson Highway. Exhibit 2.9-2, Sanitary Sewer,
depicts the location of these sanitary sewer lines at CVG.

Stormwater Sewer

The Northern Kentucky Regional Storm Water Management Program — Rules and Regulations, dated
August 2011, requires that all new developed areas be capable of detaining stormwater so as to not
increase the outflow of stormwater from the site. These regulations stipulate that any new development
at CVG be required to meet these guidelines. Exhibit 2.9-3, Stormwater Sewer, depicts the location of
existing stormwater sewer facilities at CVG.

Other Utilities

Other utilities at CVG include electric, natural gas, and aviation fuel. These utilities are shown on
Exhibits 2.9-4 through 2.9-6.
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EXHIBIT 2.9-1 WATER UTILITIES

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.9-2 SANITARY SEWER

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.9-3 STORMWATER SEWER

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.9-4 ELECTRIC UTILITIES

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.9-5 NATURAL GAS UTILITIES

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 2.9-6 AVIATION FUEL SUPPLY & DISTRIBUTION

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Safety & Security

Airfield Security Fence

CVG is protected by a network of security fencing, gates, and walls that provides a completely enclosed
barrier around the airfield and secure areas. This network of fencing was upgraded in 2002 to comply
with FAA standards to include the following:

Upgraded height and strength

General repair and replacement

Extended concrete barrier terminal area fence line
Intelikeys installed at fence line gates

Bollards installed at terminal curbfronts

An extensive network of fencing and gates exists around CVG today. In addition to the fencing, there is
a network of airside perimeter roadways. These roadways are intended to provide access to airport
vehicles for maintenance and security inspections. Exhibit 2.10-1, CVG Airside Perimeter Roadway
Network, depicts the location of this perimeter roadway network.
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EXHIBIT 2.10-1 CVG AIRSIDE PERIMETER ROADWAY NETWORK

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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3 Aviation Activity Forecast

3.1 Background

This chapter presents comprehensive forecasts of aviation activity (i.e. demand) at the
Cincinnati/Northern Kentucky International Airport (CVG). The forecasts were developed as part of the
Master Plan as a basis for determining future facility requirements.

The aviation activity forecast includes annual projections for enplaned passengers, air cargo
throughput, and aircraft operations through 2050, with a base year of 2017. Projections for passengers
and aircraft operations were also developed on monthly, daily, and peak hour levels. Additional details
are presented for the following key future demand years: 2022, 2027, 2032, 2037, and 2050.

The forecasts presented herein represent market-driven demand for air services. Unless explicitly
stated, all of the forecasts are unconstrained, and as such, do not take facility constraints or other
limiting factors into consideration. In other words, for the purposes of estimated future demand, the
forecasts assume facilities can be provided to meet demand.

All of the years discussed in the text, tables, and exhibits are expressed in calendar years unless
otherwise stated.

3.1.1 Historical Aviation Activity

This section provides a summary of the historical activity levels and the current passenger air service at
CVG. The information in this section provides a context for the forecast. Although the past is not a
perfect predictor of the future, an analysis of historical data provides the opportunity to understand
factors that have affected traffic and how those factors may influence the forecast in the future.
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3.1.1.1 Passenger Activity
Passenger Activity Trends

CVG is classified by the FAA as a medium hub airport! based on its percentage of nationwide enplaned
passengers.? In the mid-1980s, Delta Air Lines created at hub at CVG and in 1992, the airline spent
millions of dollars constructing Terminal 3. The investment made CVG the second largest hub for Delta
Air Lines spurring passenger growth. Through the 1990s, passenger traffic at CVG grew at a rapid
pace, approximately 8.6 percent per year on average during this period primarily due to increased
Comair and Delta Connection flights. The growth prompted the construction of Runway 18L/36R.
However, in 2001 there was a sharp decline in passenger traffic as a result of a strike by Comair pilots,®
an economic recession, and the September 11 terrorist attacks. Passenger traffic rebounded the
following year, but growth for the following three years never reached the rates seen through a majority
of the 1990s. As demonstrated in Exhibit 3.1-1, Historical Passenger Throughput, passenger traffic
followed a downward trend from 2005 through 2013 but has since begun to recover. Table 3.1-1,
Historical Passenger Throughput, provides the passenger traffic by segment (domestic and
international) since 2003. The key factors behind the changes in passenger traffic are discussed below:

= 2003-2005: Passenger traffic increases naturally as the local demand and connecting traffic
both increase due to Delta Air Lines strong presence at CVG. In 2005, CVG reported a peak of
22.8 million passengers.

= 2006-2007: On September 14, 2005, Delta Air Lines filed for reorganization under Chapter 11
bankruptcy. As a result, the airline cut more than a quarter of its flights at the CVG hub which
equated to a 28.7 percent decline in passenger traffic the following calendar year. Passenger
traffic continued to decline through 2007 as a result of the continued restructuring of Delta Air
Lines.

= 2008-2012: On April 14, 2008, Delta Air Lines and Northwest Airlines announced plans to
merge under the Delta name. On September 26, 2008, the merger was approved by the
respective airlines’ shareholders and was subsequently approved by the U.S. Department of
Justice in October 29, 2008. In December 2009, the operating certificates were merged. Delta
Air Lines’ post-merger strategy included plans to significantly downsize its CVG hub operation.
As a result, connecting passengers declined substantially, from 4.6 million in 2008 to less than a
million in 2012. It should be noted that during this period, local traffic remained relatively

constant.

1 Federal Aviation Administration, Report to Congress: National Plan of Integrated Airport Systems (NPIAS) 2017-
2021, September 30, 2016.

2 To be classified as a medium-hub airport, the airport must have at least 0.25 percent but less than 1 percent of the
national annual enplaned passengers.

3 On March 26, 2001, Comair’s pilots officially went on strike. At the time, Comair was Delta Air Lines exclusive

provider for regional connections at CVG.
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= 2013-2017: In May 2013, Frontier Airlines became CVG's first low-cost carrier (LCC) since the
late 1990s when the airline launched service to Denver International Airport (DEN). The
following year, another LCC, Allegiant Air, began service. These carriers helped to spur growth
in local traffic at CVG. Meanwhile, traditional full-service carriers, American Airlines and United
Airlines, also increased their capacity to their major hubs. Southwest Airlines began commercial
service in June of 2017 with service to Baltimore-Washington International Thurgood Marshall
Airport (BWI) and Chicago Midway International Airport (MDW). From 2013 through 2017,
passenger traffic increased from 5.7 million to 7.8 million, representing an average annual
growth rate (AAGR) of 8.2 percent.

EXHIBIT 3.1-1 HISTORICAL PASSENGER THROUGHPUT

Total Passengers (in millions)
® International ®Domestic
30 2005

Delta Air Lines
declared bankruptcy

25
2008
Delta Air Lines
20 and-Northwest
Airlines announce
merger

ol

s 2017
Southwest Airlines
2013 began service

Ultra Low-Cost Carriers

10 I begin-service

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: Kenton County Airport Board (KCAB)
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TABLE 3.1-1 HISTORICAL PASSENGER THROUGHPUT

Total Passengers

2003 20,364,536 832,911 21,197,447
2004 21,095,602 966,955 22,062,557
2005 21,742,929 1,035,856 22,778,785
2006 15,341,324 903,638 16,244,962
2007 15,068,468 667,752 15,736,220
2008 12,999,485 630,958 13,630,443
2009 10,190,102 432,083 10,622,185
2010 7,724,239 253,349 7,977,588
2011 6,815,241 219,022 7,034,263
2012 5,814,917 223,677 6,038,594
2013 5,485,995 232,260 5,718,255
2014 5,662,320 246,391 5,908,711
2015 6,063,029 253,303 6,316,332
2016 6,526,127 247,778 6,773,905
2017 7,570,313 271,836 7,842,149
Range Average Annual Growth Rate

2013-17 8.4% 4.0% 8.2%
2003-17 -6.8% -1.7% -6.9%

Source: KCAB
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Delta Air Lines has had a significant presence at CVG since the mid-1980s when the airline established
a hub. The airline quickly become the largest carrier at CVG, and the majority of the growth was
dependent on Delta Air Lines’ hubbing strategy By, the mid-2000s, more than half of the passenger
traffic at CVG was connecting passengers, most of which were handled by Comair and Delta
Connection flights. However, the number of connecting passengers at CVG declined rapidly as a result
of Delta Air Lines’ bankruptcy which was followed by the eventual merger with Northwest Airlines. In
2006, 67.9 percent of all enplaned passengers at CVG were connecting. From 2006 through 2014,
originating enplaned passengers remained relatively steady despite a decline of available nonstop
markets. In 2013, the introduction of LCCs and ultra-low-cost carriers (ULCCSs) led to a significant
decline in the average airfare at CVG, patrticularly to traditional vacation destinations. As a result,
originating enplaned passengers have increased at an average annual rate of 13.9 percent per annum
since 2013. In 2017, there were 273,888 connecting enplaned passengers, which accounted for just 7.0
percent of enplaned passengers. Exhibit 3.1-2, Historical Enplaned Passengers by Type,
graphically depicts how the share of connecting passengers has changed over time as well as the
recent growth in originating traffic.

EXHIBIT 3.1-2 HISTORICAL ENPLANED PASSENGERS BY TYPE

Enplaned Passengers (in millions)
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10

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

~

»

(€]

i

w

N

[EnY

Source: KCAB
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In 2007, Delta Air Lines accounted for 91.4 percent of the enplaned passengers. The decline of Delta
Air Lines’ connecting passengers at CVG combined with increasing competition by other airlines has
reduced Delta Air Lines’ market share at CVG. In 2017, Delta Air Lines accounted for 45.1 percent of
the enplaned passengers at CVG. Other legacy carriers, American Airline and United Airlines, have
nearly doubled their enplaned passengers over this period and in 2017 combined account for 25.8
percent of the enplaned passengers, up from 7.8 percent in 2007. LCCs and ULCCs, Frontier Airlines;
Allegiant Air; and Southwest Airlines, accounted for 28.3 percent of the enplaned passengers in 2017.
Table 3.1-2, Historical Enplaned Passenger Market Share, provides a summary of the airline market
share based on enplaned passengers since 2007.

TABLE 3.1-2 HISTORICAL ENPLANED PASSENGER MARKET SHARE
Market Share

2007 91.4% 7.8% 0.0% 0.7% 100.0%
2008 90.8% 8.4% 0.0% 0.8% 100.0%
2009 89.5% 9.8% 0.0% 0.7% 100.0%
2010 84.5% 14.8% 0.0% 0.7% 100.0%
2011 82.0% 17.5% 0.0% 0.5% 100.0%
2012 78.3% 21.0% 0.0% 0.7% 100.0%
2013 74.4% 23.5% 1.1% 1.0% 100.0%
2014 67.8% 25.0% 6.2% 1.0% 100.0%
2015 56.3% 25.8% 16.5% 1.4% 100.0%
2016 51.1% 27.2% 20.7% 1.0% 100.0%
2017 45.1% 25.8% 28.3% 0.8% 100.0%

Source: KCAB
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Passenger Air Service

In 2017, there was scheduled service to 56 domestic and international destinations from CVG.* Delta
Air Lines provides service to the most destinations with service to 32 domestic and three international
destinations (Cancun, Paris, and Toronto) with an additional two destinations (Austin and Phoenix)
announced to start in 2018. American Airlines (eight destinations) and United Airlines (six destinations)
limit their offerings to their domestic hubs. Frontier Airlines provides service to 18 destinations and has
announced service to five new markets starting in 2018 (Austin, Jacksonville, Raleigh-Durham, San
Antonio, and San Jose California). Allegiant Air has 19 destinations served from CVG with an additional
two destinations (Charleston and Sarasota) announced to start in 2018. Southwest Airlines began
service at CVG in June 2017 and provides service to Chicago Midway International Airport (MDW) and
Baltimore-Washington International Thurgood Marshall Airport (BWI) with an additional destination
(Denver) announced to start in 2018. Air Canada provides scheduled international service to Toronto.
Apple Vacations and Vacation Express provide additional international charter service. WOW Air will
begin new international service to Keflavik International Airport (KEF) in May 2018. Exhibit 3.1-3, Map
of Nonstop Destinations, provides a map of the scheduled nonstop destinations in 2017 and the new
destinations announced thus far for 2018.

EXHIBIT 3.1-3 MAP OF NONSTOP DESTINATIONS

In 2017, there was
scheduled passenger
service to 56 destinations.
An additional 6 are
announced for 2018.

Sources: KCAB; Nonstop Cities accessed at www.cvgairport.com/flight/cities

4 These destinations include year-round and seasonal service.
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An overwhelming majority of passenger traffic at CVG is now origin and destination (O&D), or local
passengers, versus connecting passengers. Table 3.1-3, Top 25 O&D Markets in 2016, presents the
share of O&D passengers for the top 25 O&D markets in 2016. The top 25 regional markets accounted
for a combined share of 76.1 percent of the O&D passengers at CVG. Florida is the highest demand

region from CVG and accounts for 21.1 percent of the O&D enplanements.

Share of

Originating

TABLE 3.1-3 TOP 25 O&D MARKETS IN 2016
S

Central Florida MCO /TPA/SFB/PIE/ SRQ / DAB / MLB 307,175
South Florida FLL/RSW /PGD/MIA/PBI/EYW 247,559
New York / Newark LGA/EWR /JFK/HPN / SWF /ISP 200,296
Las Vegas LAS 135,995
Los Angeles Basin LAX /SNA/ONT /PSP /BUR/SBA 123,577
Washington / Baltimore DCA / BWI / IAD 113,869
Dallas / Ft. Worth DFW / DAL 96,607
Denver DEN 85,450
Chicago ORD / MDW 85,164
Atlanta ATL 81,625
San Francisco Bay Area SFO /SJC/ OAK 78,602
Philadelphia PHL 72,281
Boston BOS 71,336
Phoenix PHX / AZA 64,245
Houston IAH / HOU 64,057
North Florida JAX /VPS /PNS /ECP /TLH / GNV 46,350
Minneapolis / St. Paul MSP 43,792
Charlotte CLT 42,159
Seattle SEA 40,879
Toronto* YYZ 34,340
Salt Lake City SLC 30,226
New Orleans MSY 27,672
San Diego SAN 26,503
Austin AUS 26,150
Cancun* CUN 24,367
Top 25 Markets 2,170,276
Other Markets 679,945
Grand Total 2,850,221

Notes: Asterisk (*) indicates an international destination. Totals may not equal 100% due to rounding.

Source: U.S. Department of Transportation (U.S. DOT), Air Passenger Origin-Destination Survey
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1.2 Cargo Activity
Air Cargo Throughput

Air cargo at airports is comprised of two segments: air mail and air freight. Air mail refers to parcels that
are carried by aircraft as part of a contract with the U.S. Postal Service. Air freight refers to all air cargo
that is not air mail. Since 2011, less than one percent of the total air cargo processed at CVG was air
mail.

Prior to 2004, air cargo increased at a steady pace. However, in 2005, DHL moved its sorting
operations from CVG to Airborne Air Park in Wilmington Ohio (ILN) upon entering the US domestic
express business. The impact to air cargo throughput was dramatic as only 47,728 tons of cargo were
processed at CVG in 2006, almost a tenth of the throughput in 2004. DHL'’s operation at the Airborne
Air Park was relatively short lived. In 2009, DHL refocused its U.S. operations on handling international
business and moved its operation back to CVG. Since returning to CVG, DHL has invested $275 million
in its facilities at CVG and has a total of 505 million dollars invested in its hub facilities that were
relocated to the south airfield area in 2002. In 2013, DHL designated CVG, one of just three global
“super hubs” in the world. The latest expansion to the hub was completed in 2016 and added 16 wide-
body parking positions. This investment has resulted in significant growth in cargo activity. Since DHL'’s
first full year after returning to CVG, air cargo has increased at an AAGR of 14.0 percent.

In January 2017, Amazon Air announced plans to create a $1.4 billion worldwide cargo hub at CVG.
The facility will support a fleet of 100+ freighter aircraft on more than 900 acres at the south end of
CVG. The hub is expected to open in 2020 with the ultimate build-out to be completed by 2028. In the
interim, Amazon has entered a collaboration with DHL that allows DHL to run its American hub at night
while Amazon uses the facilities during the daytime. Under this collaboration, Amazon Air began
service at CVG in May of 2017. With less than eight full months in 2017 and under constrained
operations, Amazon processed 127,505 tons of cargo.

In 2017, cargo throughput at CVG reached an all-time high of 1.0 million tons representing a growth of
27.3 percent when compared to 2016. CVG is now the eighth largest air cargo airport in North America.
Exhibit 3.1 4, Historical Air Cargo Throughput, provides a graphical representation of the air cargo
throughput at CVG since 2003.

Mode of Transportation

There are two shipping methods for transporting air cargo: (1) in the cargo compartment (belly) of
commercial passenger aircraft or (2) aboard dedicated all-cargo aircraft (freighters).

Most passenger airlines accommodate air cargo as a byproduct of their primary activity of carrying
passengers. Cargo fills belly space in passenger aircraft that would otherwise be empty. The
incremental cost of transporting cargo in passenger aircraft is negligible and includes ground handling
expenses and a modest increase in fuel consumption.

The majority of cargo processed at CVG (98.7 percent since 2011) has been handled by all-cargo
carriers, and more specifically DHL. In 2017, DHL handled 84.7 percent and Amazon Air handled 12.2
percent of all air cargo processed at CVG.
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EXHIBIT 3.1-4 HISTORICAL AIR CARGO THROUGHPUT

Total Cargo Throughput (in thousands of short tons)
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Source: KCAB

3.1.1.3 Aircraft Operations

An aircraft operation consists of either a takeoff or landing. For the purposes of developing the
forecasts, aircraft operations were classified into five key categories: (1) passenger; (2) freighter; (3) air
taxi; (4) general aviation; and (5) military.

Passenger aircraft operations refer to operations handled by airlines with scheduled service, i.e.
certified as a scheduled air carrier by the FAA under Part 121.5 Unsurprisingly, passenger aircraft
operations have closely reflected the changes in passenger throughput. This includes a significant
decline in passenger aircraft operations from 2005 through 2013 resulting from Delta Air Lines
declaring bankruptcy followed by its merger with Northwest Airlines. Since 2013, passenger aircraft
operations have appeared to stabilize.

5 14 Code of Federal Regulations Part 121
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In 2007, freighter aircraft operations were only 2.2 percent of the total aircraft operations at CVG. DHL
relocated its sorting operations to CVG in 2009 and by 2010 freighter operations accounted for 11.0
percent of the aircraft operations at CVG. Since 2010, freighter aircraft operations have continued to
increase as DHL invested in its hub at CVG. The introduction of Amazon Air, which began service in
May, contributed to a significant increase in freighter operations in 2017. In 2017, there were 36,004
freighter aircraft operations, nearly a quarter of the total aircraft operations at CVG.

Air taxi represents chartered aircraft operated by companies that operate under Part 91° (i.e., not
certificated as scheduled air carrier by the FAA and not covered under Part 121). Business charters at
CVG, such as NetJets, provide ad-hoc service utilizing mostly business jet aircraft. These airlines
account for a majority of the air taxi service at CVG. Currently, the fixed based operator (FBO) at CVG,
Delta Jet Center, does not have a U.S. Customs and Border Protection (CBP) facility to be able to
process international arriving passengers. Therefore, international air taxi operations are required to
stop at another airport prior to CVG or operate at another nearby airport. This has hampered the
potential for growth of air taxi operations at CVG. In 2017, air taxi aircraft operations were down 59.4
percent compared to 2007.

A new General Aviation Facility (GAF) is scheduled to be constructed in 2018 adjacent to the Delta Jet
Center FBO facility. The GAF will have CBP processing capabilities that will allow international air taxi
aircraft arriving from an international origin to fly directly to CVG and clear customs and immigration
without having to stop at an intermediate airport.

General aviation (GA) aircraft operations represent all civil operations not classified as commercial (i.e.,
passenger, freighter, or air taxi). GA aircraft operations can be further classified as either local or
itinerant.” In 2017, GA aircraft operations were down 9.3 percent compared to 2007.

Military aircraft operations represent operations conducted by military or government aircraft. Military
aircraft operations can be further classified as either local or itinerant. Over the past decade, military
aircraft operations have been relatively steady. There have been 188 aircraft operations on average
since 2007.

A summary of the aircraft operations by classification is provided in Table 3.1-4, Historical Aircraft
Operations.

6 14 Code of Federal Regulations Part 91

7 Local operations include aircraft operating in the traffic pattern or within sight of the tower, or aircraft known to be
departing or arriving from flight in local practice areas, or aircraft executing practice instrument approaches at the
airport. Itinerant operations are those not classified as local, i.e. operations of aircraft going from one airport to
another.
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TABLE 3.1-4 HISTORICAL AIRCRAFT OPERATIONS

Aircraft Operations

= : Cargo Air Taxi General Aviation Military
International

2007 296,400 8,574 7,938 8,506 6,499 328,069
2008 258,512 7,900 5,452 7,926 5,531 163 285,484
2009 196,772 5,384 10,820 5,335 4,205 161 222,677
2010 142,442 4,052 20,212 6,016 4,751 124 177,597
2011 125,824 4,486 21,564 5,468 4,441 129 161,912
2012 107,640 3,804 23,440 3,514 4,828 221 143,447
2013 102,642 3,574 23,592 2,865 4,808 190 137,671
2014 97,048 3,778 24,598 2,611 5,394 89 133,518
2015 94,130 3,302 26,308 3,356 5,994 135 133,225
2016 96,746 3,586 27,970 2,443 6,297 183 137,225
2017 101,154 3,824 36,004 3,453 5,896 132 150,463
Source: KCAB
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3114 Aircraft Fleet Mix

Airlines providing scheduled passenger air service at CVG deploy a predominately regional jet fleet
(aircraft with 76 or fewer seats). In 2017, nearly two-thirds of all scheduled passenger service utilized a
regional aircraft compared to 32.4 percent narrow-body and 0.6 percent wide-body. Exhibit 3.1-5,
Scheduled Passenger Aircraft Operations by Aircraft Type, graphically depicts the number of
scheduled passenger aircraft operations by aircraft type for 2017.

EXHIBIT 3.1-5 SCHEDULED PASSENGER AIRCRAFT OPERATIONS BY AIRCRAFT TYPE

Aircraft Type - Average Seating Configuration
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In 2017, 20.3 percent of the scheduled domestic service utilized the Canadair Regional Jet 900 aircraft.
Historically, the smaller Canadair Regional Jet 200 has been the most utilized aircraft at CVG.
However, recent trends in the airline industry shifted the demand from smaller 50-seat regional jets to
larger 70+ seat regional jets as the major airlines have opted to use these aircraft due to their cost
efficiency. This trend is evident at CVG in 2017 as small regional aircraft accounted for just 23.2
percent of the scheduled domestic service as compared to 35.3 percent the year prior. All of the airlines
with regional service, including Delta Air Lines, have contributed to this shift at CVG. The shift to larger
regional aircraft has resulted in an average seating configuration for domestic flights increasing from an
average of 56.6 seats per regional aircraft operation in 2014 to 64.7 seats per regional aircraft
operation in 2017.

There has been another significant shift in aircraft utilization at CVG in recent years. American Airlines
and United Airlines have historically relied on regional jets, particularly the Canadair Regional Jet 900
and the Embraer 175 respectively. However, both airlines have been deploying some narrow-body
aircraft (American Airlines is utilizing the McDonnell Douglas MD-80 and United Airlines is utilizing the
Airbus A319-100) on scheduled flights to their respective domestic hubs. Rapidly growing LCC and
ULCC deploy a fleet entirely comprised of narrow-body aircraft to cater to their O&D traffic. Therefore,
narrow-body aircraft are accounting for an increasing share of the domestic fleet at CVG. Combined
with the shift to larger regional aircraft, the increased use of narrow-body aircraft has increased the
average seats per aircraft operation for domestic flights from 72.9 seats in 2014 to 95.7 seats in 2017.

Flights to and from Canada (Toronto Pearson International Airport) are provided by Delta Air Lines and
Air Canada and exclusively utilize variants of the Canadair Regional Jet 200. Delta Air Lines, Apple
Vacation,® and Vacation Express® provide seasonal service to Latin America and the Caribbean. These
flights utilize narrow-body aircraft such as the Airbus A320 and the McDonnell Douglas MD-88. A daily
scheduled transoceanic flight to Paris-Charles de Gaulle Airport (CDG) is provided by Delta Air Lines
utilizing a Boeing 767-300 aircraft.

3.1.1.5 Based Aircraft

The FAA Form 5010-1, Airport Master Record, provides a description of the facilities, the number of the
aircraft operations from the previous year, and the based aircraft at a particular airport. The 5010-1 for
CVG indicates 13 aircraft (two single-engine, one multi-engine, and ten jet) are currently based at CVG.

8 Apple Vacation is an all-inclusive vacation provider that provides flights operated by Allegiant Air, Frontier Airlines,
Miami Air, Swift Air, VivaAerobus and Volaris.
9 Vacation Express is an all-inclusive vacation provider that provides flights operated by Miami Air, Sunwing Airlines,

Swift Air, VivaAerobus, and Volaris.
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Prior Forecast

The most recent forecast of aviation activity at CVG was prepared as part of the Master Plan Update
completed in 2013 (2013 Master Plan). The 2013 Master Plan used 2010 as the base year and
provided projections of passenger enplanements, passenger operations, cargo operations, and cargo
landed weights for the period 2011 through 2035. For GA and military operations, the forecast
developed projections based on the FAA’s 2011 Terminal Area Forecast (TAF) for CVG.

At the time of development of the 2013 Master Plan forecast, CVG was undergoing a number of
changes including the downsizing of Delta Air Lines hub operation and the development of DHL's North
American hub. In order to account for the uncertainty due to these factors, multiple scenarios were
developed. The baseline forecast was used to develop the facility requirements for the 2013 Master
Plan. As such, discussion and comparisons made in this document to the 2013 Master Plan forecast
reflect the baseline forecast unless otherwise noted.

The enplaned passenger forecast was developed based on the assumption that long-term O&D traffic
levels at CVG will achieve equilibrium with peer markets. Peer airports were defined as those that have
similar economic or regional characteristics. A time series of ratios were created using the historical
0&D enplaned passengers and metropolitan statistical area (MSA) socio-economic data that included
population, per capita personal income (PCPI), and personal income. The weighted averages in the
time series were applied to the socio-economic data of Cincinnati. The result was the projected O&D
enplaned passengers. The O&D traffic was converted to total enplaned passengers by assuming
annual ratios of local versus connecting traffic based on peer airports. The forecast estimated that
enplaned passengers at CVG would first decrease from 4.0 million in 2010 to 3.1 million in 2012 and
then increase to 5.8 million in 2035. The 2013 Master Plan projected 3.8 million enplaned passengers
in 2017. The actual number of enplaned passengers at CVG in 2017 was 3.9 million, 2.9 percent higher
than the forecast. The main reason for the variance is the significant growth that CVG experienced in
2017 as a direct result of the success of LCCs and ULCCs. Exhibit 3.1-6, 2013 Master Plan Enplaned
Passenger Forecast Comparison, provides a comparison of actual enplaned passenger to the
forecast provided in the 2013 Master Plan.

The 2013 Master Plan estimated that aircraft operations would first decrease from 188,064 in 2010 to
142,419 in 2012 and then increase to 192,660 in 2035. The forecast estimated 158,994 aircraft
operations in 2017. The actual number of aircraft operations at CVG in 2017 was 150,463, 5.4 percent
lower than the forecast. Exhibit 3.1-7, 2013 Master Plan Aircraft Operations Forecast Comparison,
provides a comparison of actual aircraft operations to the forecast provided in the 2013 Master Plan.
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EXHIBIT 3.1-6 2013 MASTER PLAN ENPLANED PASSENGER FORECAST COMPARISON
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EXHIBIT 3.1-7 2013 MASTER PLAN AIRCRAFT OPERATIONS FORECAST COMPARISON
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Drivers of Air Traffic

The intrinsic link between the level of activity and socio-economic growth are well documented. Simply
put, growth in population, employment, income, and tourism activity typically lead to increased demand
for air travel both for business and for leisure purposes. An individual’'s demand for air travel is often
referred to as “underlying demand” in that it cannot be realized without the presence of air service at a
price that results in the decision to fly. This section discusses the socio-economic factors as well as
changes to the strategies of airlines that affect aviation demand at CVG.

All socio-economic data provided in this section were provided by Woods & Poole Economic, Inc.
unless otherwise noted. Woods & Poole is an independent vendor and nationally recognized firm that
provides expert economic and demographic analysis.

Air Service Area

The city of Cincinnati is located in Ohio at the confluence of the Licking River and the Ohio River.
According to the U.S. Census Bureau there are an estimated 298,800 people living within the city limits
making it the third largest city in Ohio, behind Columbus (860,090 people) and Cleveland (385,809

people).

A majority of the area served by CVG is within the Cincinnati-Middletown, OH-KY-IN Metropolitan Area
(Cincinnati MSA). The Cincinnati MSA is comprised of five counties in Ohio (Hamilton, Butler, Warren,
Clermont, and Brown), seven counties in Kentucky (Boone, Kenton, Campbell, Gallatin, Grant,
Pendleton, and Bracken), and three counties in Indiana (Union, Dearborn, and Ohio).1° Exhibit 3.2-1,
Cincinnati MSA Map, provides a map of the Cincinnati MSA.

10 U.S. Office of Management and Budget, Revised Delineations of Metropolitan Statistical Areas, Micropolitan
Statistical Areas, and Combined Statistical Areas, and Guidance on Uses of the Delineations of These Areas.
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EXHIBIT 3.2-1 CINCINNATI MSA MAP

Source: Landrum & Brown analysis

3-18 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

Economic Base for Air Travel

3.2.2.1 United States Economy

Historically, the U.S. economy, as measured by gross domestic product (GDP) has grown at a relatively
steady rate, averaging 3.1 percent per annum between 1960 and 2016. The rate of growth has been
remarkably stable reflecting both the size and the maturity of the U.S. economy. Individual years have
fluctuated around the long-term trend for a variety of reasons including macro-economic factors, fuel
shocks, wars, and terrorist attacks.

There have been two official economic recessions in the U.S. thus far in the 215 century. The first
occurred between March and November of 2001 and was compounded by the September 11, 2001
terrorist attacks. The negative impact of these events on the airline industry is well documented. The
recession itself was short-lived by historical standards and the economy returned to positive growth
rates quickly, fueled by a gradual but prolonged reduction in interest rates.

The second recession, often referred to as the ‘Great Recession’, occurred between December 2007
and June 2009.! This was the worst financial crisis to affect the U.S. since the Great Depression and it
was the longest recession since the airline industry was deregulated? in 1978. The nation’s
unemployment rate rose from 5.0 percent in December 2007, to a high of 10.0 percent in October
2009.13

Exhibit 3.2-2, United States Aviation System Shocks & Recoveries, presents how strongly
passenger traffic in the U.S. has been correlated with the nation’s economy. During economic
contractions, there is a notable decline in passenger volumes while during the subsequent economic
expansions there is significant growth in passenger volumes. Additionally, it is clear that exogenous
shocks such as terrorist attacks have a short but significant impact to the passenger volumes.

u National Bureau of Economic Research, U.S. Business Cycle Expansions and Contractions, September 20, 2010.

12 Deregulation refers to the Airline Deregulations Act of 1978, which reduced government control over the commercial
aviation industry.

13 National Bureau of Economic Research, U.S. Business Cycle Expansions and Contractions, September 20, 2010.
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EXHIBIT 3.2-2 UNITED STATES AVIATION SYSTEM SHOCKS & RECOVERIES
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3.2.2.2 Regional Economy

Gross regional product (GRP) is a measure of the value of goods and services produced in a state or
region. All data provided in dollar values, including GRP, in this document are expressed in real value,
i.e. adjusted for inflation, rather than a nominal value. Since 2000, the GRP of the Cincinnati MSA has
closely mirrored that of the U.S. as a whole. In 2001 and 2002, there was a significant decline in the
MSA'’s GRP resulting from the economic slowdown but the economy quickly recovered. However, this
recovery was short-lived as the Great Recession influenced the local economy in 2008 and 2009. The
Cincinnati MSA’s economy had strong growth in 2010 and 2011 allowing the region to recover quickly
after the Great Recession. Through 2050, the Cincinnati MSA’'s GRP is forecasted to increase at an
AAGR of 1.8 percent, which is slightly below the growth rate for the national GDP of 1.9 percent.
Exhibit 3.2-3, Historical and Forecast Gross Regional Product — Cincinnati MSA, graphically
presents the historical and forecast year-over-year growth of the GRP of the Cincinnati MSA.

EXHIBIT 3.2-3 HISTORICAL AND FORECAST GROSS REGIONAL PRODUCT — CINCINNATI MSA
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Source: Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017
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Population Growth

According to the U.S. Census Bureau, the Cincinnati MSA was ranked as the 28th most populated of
the 382 MSAs in the U.S. in 2016 and the largest metropolitan area that includes parts of Ohio. Since
2010, population within the Cincinnati MSA has increased at an AAGR of 0.5 percent, as the nation as
a whole increased 0.9 percent. Through 2050, the Cincinnati MSA’s population is forecasted to
increase at an AAGR of 0.6 percent, which is below the growth rate for the national population of 0.8
percent. Exhibit 3.2-4, Historical and Forecast Population — Cincinnati MSA, graphically depicts the
historical and forecast year-over-year growth of the population in the Cincinnati MSA.

EXHIBIT 3.2-4 HISTORICAL AND FORECAST POPULATION — CINCINNATI MSA
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Employment

Growth in employment is an important indicator of the overall health of the local economy. Changes in
population and employment tend to be closely correlated as people migrate in and out of areas largely
depending on their ability to find work.

3.2.41 Major Employers

Cincinnati includes a well-educated talent pool for businesses. According to the U.S. Census Bureau,
33.1 percent of the population in the Cincinnati MSA have a bachelor’s degree or higher, compared to
30.6 percent nationally, and 13.3 percent of the population have a graduate degree, compared to 11.6
nationally. This educated workforce has been a reason that the area has been home to some of the
largest companies in the U.S. Table 3.2 1, Cincinnati MSA Largest Employers, provides a list of the
largest companies in the region.

TABLE 3.2-1 CINCINNATI MSA LARGEST EMPLOYERS
The Kroger Co. 21,263
Cincinnati Children's Hospital Medical Center 15,429
Cincinnati/Northern Kentucky International Airport 12,682
TriHealth Inc. 12,000
UC Health 11,241
University of Cincinnati 10,551
General Electric 10,500
Mercy Health 10,442
Procter & Gamble Co. 10,000
St. Elizabeth Healthcare 8,413
Fifth Third Bancorp 7,496
City of Cincinnati 6,732
Christ Hospital Health Network 5,851
Archdiocese of Cincinnati 5,610
Internal Revenue Service 4,657
Cincinnati Public Schools 4,500
Hamilton County 4,464
Fidelity Investments 4,400
Miami University 4,265
Kings Island 4,200
Macy's Inc. 3,800
Amazon.com LLC 3,500
Boone County Schools 3,301
Cincinnati Financial Corp. 3,286
State of Ohio 3,195
Source: Cincinnati Business Courier, Book of Lists, 2017
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Cincinnati is headquarters to more than 50,000 businesses. With eight Fortune 500® companies,* there
are more such companies per capita than New York, Chicago, or Los Angeles. Additionally, there are
five other companies within the Fortune 1000®.

3.24.2 Employment Growth

Since 2000, employment in the Cincinnati MSA has increased at half the rate of the U.S. as a whole.
Significant declines in employment during the recent economic recessions is the primary cause of this
slow growth as employment during these periods took longer to recover in Cincinnati than the rest of
the nation. However, there has been reasonable growth in employment over the past six years, which
lends to a belief that employment will continue to experience healthy growth in the future. Through
2050, employment is forecast to increase at an AAGR of 1.1 percent, the same as the national
average. Exhibit 3.2-5, Historical and Forecast Employment — Cincinnati MSA, graphically
presents the historical and forecast year-over-year growth of the employment in the Cincinnati MSA.

EXHIBIT 3.2-5 HISTORICAL AND FORECAST EMPLOYMENT — CINCINNATI MSA
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Source: Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017

14 Cincinnati Fortune 500® companies include AK Steel Holding, Cincinnati Financial, Kroger, Procter & Gamble, Macy’s,
Fifth Third Bancorp, American Financial Group, and Western & Southern Financial Group.
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Personal Income

Income statistics are broad indicators of relative earning power and wealth of an area and inferences
can be made relative to an individual’s or community’s ability to purchase air travel. Per capita personal
income (PCPI) corresponds to the income per inhabitant (total income divided by total population). In
2000, the Cincinnati MSA had a PCPI of $37,326, which was higher than the national average of
$36,883. However, the economic downturn in the region that occurred in the 2000s had a significant
impact to the average income. By 2007, the PCPI of the Cincinnati MSA slightly trailed the national
average. In 2016, the PCPI of the Cincinnati MSA was $44,123 and it is forecasted to increase to
$69,350 by 2050, representing an AAGR of 1.3 percent. This growth rate is higher than the expected
1.2 percent growth rate for the nation as a whole over that time. Exhibit 3.2-6, Historical and
Forecast per Capita Personal Income — Cincinnati MSA, graphically presents the historical and
forecast year-over-year growth of the PCPI in the Cincinnati MSA.

EXHIBIT 3.2-6 HISTORICAL AND FORECAST PER CAPITA PERSONAL INCOME — CINCINNATI MSA

Per Capita Personal Income Year-Over-Year Change (in percent)
M Positive Growth m Negative Growth
5.0% I
< Historical: Forecast »
4.0%

3.0%

]
1
1
1
1
1
|
2.0% ;
1
1
- | I I I I|||||||||II|IIIIIIIIIIIIIIIIIIIIII
1
1
0.0% -1 I 1 :
T
|
T
1
1
1
1
1
1
1
1
1

-1.0%
-2.0%
-3.0%

-4.0%
2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048

Source: Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017

Chapter 3 | Aviation Activity Forecast | 3-25



Master Plan 2050
Final — March 2021

Cost of Living

Although personal income is a vital statistic, it is only a portion of determining whether a passenger has
the means to afford to travel by air. If the cost of living is too high, then the passenger will not have the
disposable income necessary to purchase a ticket. Additionally, the cost of living can be a significant
incentive for businesses to locate in a particular city. The Council for Community and Economic
Research (C2ER) provides indices that reflect the average cost of living in a particular city or region in
relation to the rest of the county. A cost of living index measures regional differences in the cost of
consumer goods and services, excluding taxes and non-consumer expenditures. A composite index is
given to a region based on six components: housing, utilities, grocery items, transportation, health care,
and miscellaneous goods and services. The index can be used in determining how much personal
income will be dedicated to these components compared to the rest of the U.S. For example, a
composite score of 100 would indicate that, on average, the cost for goods in the region is equal to the
average of the rest of the nation.

In 2016, the City of Cincinnati had a composite index of 91.2 that indicates the average cost of living in
the City of Cincinnati is approximately 8.8 percent less than the rest of the nation. This index is lower
than many major business centers within the Midwest of the U.S. Exhibit 3.2-7, Cost of Living Index,
provides the 2016 indices for some comparable cities and how they have changed since 2007.

EXHIBIT 3.2-7 COST OF LIVING INDEX
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Tourism

Tourism is a major industry in the Cincinnati region. In 2016, there were 26.1 million visitors to the
region generating over five billion dollars in revenue. Cincinnati has a number of attractions that bring
visitors to the city. Some the key attractions in Cincinnati include the Cincinnati Zoo & Botanical
Garden, Newport Aquarium, the Contemporary Arts Center, Cincinnati Museum Center at Union
Terminal, Kings Island, Playhouse in the Park, and the National Underground Railroad Freedom
Center. Cincinnati is also home to a number of sporting venues that include professional baseball,
football, and soccer teams; a number of Division | Collegiate Sports; and thoroughbred racing.

There are a number of major events held throughout the year that draw visitors to the region. In 2016,
the Western & Southern Open, held over 10 days in the month of August, drew approximately 200,000
fans. There are a number of music festivals throughout the year including the Cincinnati Music, Fringe,
Midpoint Music, MusicNOW, and most notably the Bunberry Music Festival, which welcomes more than
40,000 people each year. An end-of-summer event called Riverfest is held over Labor Day weekend.
This event includes live music, a number of family-friendly events, and concludes with a firework
display over the Ohio River. In 2017, there were an estimated 125,000 people in attendance.
Oktoberfest Zinzinnati highlights the German heritage of the city. It is the largest Oktoberfest
celebration in North America with an estimated 675,000 people attending the event in 2017. The Flying
Pig Marathon is held in early May. As part of the marathon, races are held throughout the weekend. In
2017, more than 37,000 people participated, and a record number is expected for 2018. Since 2003, all
50 states and the District of Columbia have been represented in the Flying Pig and in 2017 there were
22 counties outside the U.S. represented.

Price of Air Travel

The demand for air travel is inversely proportional to the prices. As airfares increase, fewer people can
afford to travel for leisure. Alternatively, as airfares decrease, more people are able to afford to travel
and do so more frequently. Prior to the Great Recession, airfares did not typically have a significant
impact on air travel demand for business travelers. However, the economic climate prompted
businesses to seek measures in order to save cost, part of which included shrinking travel budgets.
Now many companies are substituting air travel with telecommunications, such as video calls, when the
cost becomes too great.

Historically, airfares at CVG have been higher than the national average. CVG was ranked as either
number one or two for the highest airfares among top 100 domestic airports for ten consecutive
guarters starting in mid-2012. However, rapid growth by ULCCs has led to lower airfares at CVG and
significantly stimulated O&D passenger traffic. As a result, airfares at CVG have dropped 16 out of the
last 17 quarters. In third quarter 2017, CVG ranked as the 83rd highest airfares out of the top 100
domestic airports in average. CVG currently has the lowest average domestic airfares in the region at
$301. Exhibit 3.2-8, Average Airfares at Regional Airports, provides a comparison of the airfares of
CVG to the other airports in the region including John Glenn Columbus International Airport (CMH),
Indianapolis International Airport (IND), Blue Grass Airport (LEX), and Louisville International Airport
(SDF).
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Yield is the aviation industry’s measure for average ticket prices. Yield is the average fare paid by
customer to fly one mile, i.e. passenger revenue divided by revenue passenger miles. Yield has
followed a similar trend to air fares with extremely high yields occurring for a majority the early 2000s.
However, since 2014, average Yyield in constant 2016 dollars has declined an average of almost two
cents per year.

EXHIBIT 3.2-8 AVERAGE AIRFARES AT REGIONAL AIRPORTS
Average Domestic Air Fares (20163%)
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Notes: Airfares are inflation-adjusted using dollars for the 2016 fare release. Regional average is a weighted average of
CMH, DAY, SDF, IND, and LEX.

Sources: U.S. DOT, Average Domestic Airline Itinerary Fares by Origin City; U.S. DOT, Air Passenger Origin-Destination
Survey
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Airline Industry Strategies

The financial health of the airlines will play a major role in the determination of future forecasts for CVG.
This section presents a summary of the airline industry factors that were considered in developing the
CVG forecast.

3.2.91 Airline Bankruptcies

There have been dramatic changes to the financial health of the airline industry in the 21st century.
Numerous airlines have declared bankruptcies between 2001 and 2005, and another round occurred in
2008 resulting from the recent economic recession. The most recent airline to declare bankruptcy was
American Airlines, which entered bankruptcy protection in November 2011. Table 3.2-2, Airline
Bankruptcy Status, presents the nine airlines that have operated at CVG and declared bankruptcy this
century.

TABLE 3.2-2 AIRLINE BANKRUPTCY STATUS

United Airlines

Frontier Airlines
Dec '02

Apr '08
i) Tra|'1$ Wolld Always Northwest Airlines
Jan'01 ,
Sep '05
2001 2003 2005 2007 2009 2011 2013 2015 2017
US Airways L American Airlines
Aug '02 Delta Air Lines Nov '11
Sep '05
US Airways
Sep '04
Trans World Filed Chapter 11 in January 2001 as part of acquisition by American.
Airways
Filed Chapter 11 in August 2002 and again in September 2004; emerged in September
US Airways 2005 in conjunction with acquisition by America West. Acquired by American Airlines in
2013.
United Airlines Filed Chapter 11 in December 2002; emerged in February 2006.

Northwest Airlines Filed Chapter 11 in September 2005; emerged in May 2007. Acquired by Delta in 2008.

Filed Chapter 11 in September 2005; emerged in April 2007. Wholly owned subsidiary
Comair Airlines taken in bankruptcy with Delta Air Lines

Frontier Airlines Filed Chapter 11 in April 2008; emerged in October 2009.

Filed Chapter 11 in November 2011. Wholly owned subsidiary American Eagle Airlines
taken into bankruptcy with American Airlines. Emerged in December 2013.

Delta Air Lines

American Airlines

Source: Airlines for America, U.S. Airline Bankruptcies
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3.2.9.2 Airline Mergers

Many airlines have merged or been acquired since the turn of the 21st century, including American/
TWA in 2001, US Airways/America West in 2005, Delta/Northwest in 2008, Southwest/AirTran in 2010,
United/Continental in 2010-2012, American/US Airways in 2013, and most recently Alaska/Virgin in
2016.

These mergers have resulted in significant consolidation and economic control of passenger ridership.
In 2000, 12 domestic airlines accounted for 93.4 of domestic passenger enplanements in the U.S. In
2016, the five combined airlines resulting from these mergers accounted for 87.1 percent of the
domestic enplaned passengers.

Domestic Capacity

After five years of negative earnings from 2000 through 2005, the U.S. air travel industry collectively
returned to profitability in 2006 after savings from labor cuts, salary concessions, and removal of many
flight perquisites were realized. The success of restructuring has produced an industry that is already
relatively streamlined with very little fat left to trim. The surge in oil prices in 2008 and the ensuing
economic crisis pushed airlines to start raising airfares and cutting capacity. To survive and be
profitable, the airlines have had to reduce domestic capacity (the number of scheduled seats that are
offered) to avoid losing money on unprofitable routes and excessive frequencies that were not
supported with sufficient demand. This capacity cut was evident at CVG when airlines cut a quarter of
their seating capacity in both 2009 and 2010.

New Scheduled Service

Domestic traffic at CVG has historically been dominated by full-service, or legacy carriers, like Delta Air
Lines. However, the introduction and expansion of LCCs and ULCCs has shifted the domestic market
share. It is expected that over the next five years, LCCs and ULCCs will continue to spur growth in
passenger traffic at CVG.

In May 2013, Frontier Airlines became CVG'’s first LCC since the late 1990s when the airline launched
service to Denver International Airport (DEN). The following year, another LCC, Allegiant Air, began
service. These carriers helped to spur growth in local traffic at CVG. Frontier Airlines added flights to
Miami International Airport (MIA) in October 2017 and will begin service to an additional six new
destinations in spring of 2018. The new service will make Frontier Airlines the second largest airline in
terms of nonstop destinations at CVG. It is expected that Allegiant Air will also continue to expand its
offerings over the next five years.

In June of 2017, Southwest Airlines inaugurated service at CVG. Currently, the airline is providing
service to MDW and BWI and has announced new service to Denver beginning in 2018. Given the
airline’s success at other Midwest airports, in particular CMH and IND, it is assumed that Southwest
Airlines will rapidly grow their offering at CVG over the next five years.

Year-round scheduled international passenger service at CVG is provided by Delta Air Lines, Frontier,
and Air Canada. Vacation Express and Apple Vacations provide seasonal scheduled charter service to
the Caribbean. In 2007, Delta Air Lines provided transoceanic service to Frankfurt International Airport
(FRA), Amsterdam Airport Schiphol (AMS), London Gatwick Airport (LGW), Leonardo da Vinci-
Fiumicino Airport (FCO), and CDG. Only CDG remains today but this was the result of the restructuring
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of Delta Air Lines’ operations rather than lost demand. WOW Air has announced that it will begin
service to KEF in May 2018. It is anticipated that the new service will act as a catalyst for new
international service at CVG.

Price of Fuel

The price of oil and the associated cost of jet fuel is the largest single cost affecting the airline industry.
The price of West Texas Intermediate (WTI) crude oil increased dramatically, posting a 290 percent
increase in June 2008 when compared to January 2004. After averaging between $20 and $30 per
barrel between 2000 and 2003, spot crude oil prices surged to about $140 per barrel in June and July
2008. Several factors drove the increase such as strong global demand, particularly in China and India,
a weak U.S. dollar, commodity speculation, political unrest, and a reluctance to materially increase

supply.

The price of oil subsequently declined sharply to $61 per barrel in 2009 due to reduced demand which
resulted from the global financial crisis and subsequent economic recession. However, as the economic
climate improved and political unrest continued in the Middle East, oil prices increased in the
subsequent three years. In 2012, oil prices averaged $94 per barrel. The increase in the price of jet fuel
put upward pressure on airlines’ operating costs. As a result, airlines were faced with cutting capacity or
increasing fares, and sometimes both. An additional impact of higher fuel prices has been a sharp
increase in load factors as airlines look to make better use of their aircraft assets by constraining
capacity.

The average price of oil dropped significantly in 2015 to $49 per barrel, the lowest since 2004 and
dropped again in 2016 to $43 per barrel. The drop alleviated the pressure on airlines’ operating costs.
However, the airlines are slow to make changes as fuel prices are expected to increase in the future.

The U.S. Energy Information Administration (EIA) provides forecasts of the price of crude oil in a report
entitled Annual Energy Outlook (AEO). In the 2017 AEO, the EIA projects that the price of oil will
increase at 3.0 percent per annum through 2050, reaching $117 per barrel in 2050. Exhibit 3.2-9,
Crude QOil Prices, presents the historical price for crude oil and EIA’s forecast of those prices.
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EXHIBIT 3.2-9 CRUDE OIL PRICES
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2017

Aircraft Trends

Variable fuel costs, aircraft type, and aircraft age have an impact on which aircraft the airlines choose to
fly. The next-generation Boeing 737s and Airbus 320/321s have among the best fuel economy in the
industry. The airlines have designated certain aircraft for retirement that have poor fuel economy
compared to newer models. Many of the 737-300,-400,-500s have all been marked for reduction of use
or retirement by many domestic airlines. The MD-80 series, MD-90, and DC-9 aircraft are expected to
be retired by the end of 2018 while other variants of the Boeing 737 are expected to be retired by 2020.
These aircraft are expected to be replaced with the Boeing 737 700, 737-800, and 737 Max aircraft with
similar or higher seating capacities. Small regional jets like the Embraer EMB-135/140 and the
Canadair CRJ-100/200 are also under much scrutiny and going through reductions. At CVG, a majority
of the small regional aircraft have already been eliminated from routes.
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The Rise in E-Commerce

There is a fundamental shift ongoing in the air cargo industry. Historically, air cargo has been used as a
supply chain for time-sensitive or high value products. Manufacturing has been a significant driver in air
cargo and companies has provided the demand for air cargo. These companies have relocated a
number of their manufacturing facilities to other parts of the world, which has led to a shift to other
modes of transportation such as cargo ships. Additionally, rising fuel costs, resulting in higher shipping
costs, combined with the Global Recession led companies to reevaluate the necessity of shipping their
products by air. As such, companies began to rely on an increased use of trucks and ships to deliver
their product. The result is that traditional air cargo has been stagnant at many airports across the U.S.
CVG is one of the exceptions to stagnation occurring at other airports due to the presence of DHL's
Global Hub. The unique operations of DHL at CVG has resulted in increased air cargo throughput in
recent years.

The increased use of e-commerce is expected to result in changes in the air cargo industry. The U.S.
Census Bureau has projected that 8.9 percent of retail sales were e-commerce in the second quarter of
2017 compared to 8.0 percent in 2016.° Most of the current forecasts for e-commerce indicate double-
digit growth in the market of the next five years. In e-commerce, venders are required to ship orders to
their costumers fast, such as two-day shipping, which may require the use of air cargo despite the
increased cost. Therefore, the growth in e-commerce is expected to have a significant impact on air
cargo throughput.

It is believed that air cargo for e-commerce is expected to follow a similar spoke and hub model to the
mainline passenger airlines. Centralized distribution centers, or hubs, will store a majority of the product
then distribute the product to other airports, or spokes, on an as needed basis. As such, air cargo
throughput at distribution hubs will be dependent on the needs at the spokes. The air cargo throughput
at the spoke airports will be dependent on the needs of the population within air airport’s catchment
area.

15 U.S. Census Bureau, Quarterly Retail E-Commerce Sales 2" Quarter 2017, August 17, 2017.
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FAA Aerospace Forecast

The FAA develops a set of assumptions and forecasts based on the current trends of the U.S. aviation
industry. These forecasts, entitled the FAA Aerospace Forecast, are published annually and are
considered to be one the most complete forecasts available for aviation activity in the U.S. The FAA
Aerospace Forecast provides projections for passenger, cargo, and general aviation activity on a
national level.

The FAA Aerospace Forecast® projects that yield in constant 2016 dollars for domestic flights in the
U.S. will decline at an average annual rate of 0.4 percent per annum from 2016 through 2037.

The FAA Aerospace Forecasts!’ project the following trends in the U.S. GA and air taxi industry from
2016 to 2037:

» The number of active GA aircraft is forecast to increase by 0.1 percent annually

= The number of active GA jet aircraft is forecast to increase by 2.3 percent per annum
= Piston hours flown are forecast to decline at 0.8 percent per annum

= Turbo prop hours flown are forecast to increase at 1.6 percent annually

= Turbo jet hours flown are forecast to increase at 3.0 percent per annum

= Active GA and air taxi hours flown at forecast to increase at 0.9 percent per annum

Passenger Activity Forecast

This section presents the forecast of enplaned passengers for CVG through the forecast period as well
as a discussion of the methodology used. The enplaned passenger forecast reflects the historical
airline activity trends, the economic base for air travel demand, and other factors that may affect the
demand for air travel.

Short-Term Forecast Methodology (2017-2020)

The short-term forecast was developed using available year-to-date passenger volumes and passenger
seating capacity from available scheduled fillings. In 2017, there were 4.9 million scheduled departing
seats. In 2018, departing seats are scheduled to increase 11.9 percent. However, in 2019, departing
seats are only expected to increase 0.9 percent while airlines cut service to some of the more
unprofitable routes and increase load factors. While scheduled flight information was not available for
the entirety of 2020, there is a scheduled increase of 6.1 percent departing seats through August. It
was assumed that the growth in seating would extend through the rest of 2020. Exhibit 3.3-1, Growth
in Scheduled Passenger Seating, graphically depicts the growth in scheduled departing seats
through 2020. It was assumed that load factors would increase slightly in 2019 as airlines remove less
profitable routes and would remain at this level through 2020. The assumed load factors were multiplied
by the scheduled departing seats to determine the short-term passenger forecast.

16 Federal Aviation Administration, FAA Aerospace Forecast, Fiscal Years 2017-2037.
17 Federal Aviation Administration, FAA Aerospace Forecast, Fiscal Years 2017-2037.
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EXHIBIT 3.3-1 GROWTH IN SCHEDULED PASSENGER SEATING
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Source: OAG Aviation Worldwide Ltd, OAG Schedules Analyser

Long-Term O&D Forecast Methodology (2020-2050)

Several standard forecasting techniques were considered in order to forecast O&D enplaned
passengers, such as economic regression modeling, trend analysis, market share, and time series. It
was determined that an economic regression model was the most appropriate to forecast O&D
enplaned passengers at CVG. Economic regression modeling quantifies the relationship between O&D
enplaned passengers and key socioeconomic variables. This methodology recognizes that key
independent variables will change over time and assumes that their fundamental relationships to the
dependent variables will remain.
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The first step in developing the appropriate model was to test the independent, or explanatory,
variables, against the dependent variable, O&D enplaned passengers. In order for an economic model
to be considered appropriate, the following has to be true:

= Adequate test statistics (i.e. high coefficient of determination (R2) values and low p-value
statistics), which indicate that the independent variables are good predictors of passengers at
CVG.

» The analysis does not result in theoretical contradictions (e.g., the model indicates that GDP
growth is negatively correlated with traffic growth).

»= The results are not overly aggressive or conservative or incompatible with historical averages.

Through the testing of multiple sets of independent variables, a multivariate linear model using the
MSA's employment and CVG'’s yield with a historical time-frame from 2007 through 2017 was selected
to forecast total O&D enplaned passengers. The model exhibits strong regression statistics when
compared with other combinations of independent variables. The model formula and relevant test
statistics are provided below:

=  Model

— "O&D Enplaned Passengers = -3,964,042 + 6,554.4*" ["Employment" ] "MSA" " -
92,089.3*Yield"

= Test Statistics

- R2=93.1%
— Degrees of Freedom =11
— P-value=0.0

*= |Independent Variables P-Values

— Intercept =0.0
—  ["Employment" ] "MSA" =0.0
— Yield=0.0

Since a majority of the traffic at CVG is domestic and will continue to be for the foreseeable future, a
forecast for CVG's yield was developed using the year-over-year growth rates for domestic yield from
the FAA Aerospace Forecast through 2037, which assumes yield will decline at 0.3 percent annually.
Beyond 2037, a logarithmic formula was used to estimate yields which results in a continued but slower
decline in overall yield. Table 3.3-1, Regression Model Inputs, provides the inputs used in the
regression analysis and the forecasts of the independent variables.
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TABLE 3.3-1 REGRESSION MODEL INPUTS
0&D Enplaned Employment Airport Yield
Passengers (in thousands of jobs) (in 2016% cents)
2007 2,448,118 1,288 24.37
2008 2,196,391 1,285 24.26
2009 2,343,094 1,246 18.88
2010 2,335,172 1,230 20.44
2011 2,257,934 1,245 21.59
2012 2,112,322 1,256 23.40
2013 2,171,371 1,270 23.20
2014 2,299,489 1,290 22.54
2015 2,669,588 1,318 20.45
2016 3,007,532 1,338 18.43
2017 3,652,270 1,358 15.77
2018 1,378 15.74
2019 1,397 15.79
2020 1,416 15.86
2021 1,435 15.90
2022 1,455 15.93
2023 1,474 15.93
2024 1,494 15.91
2025 1,513 15.87
2026 1,532 15.81
2027 1,550 15.74
2028 1,569 15.65
2029 1,587 15.55
2030 1,605 15.46
2031 1,622 15.36
2032 1,639 15.27
2033 1,656 15.18
2034 1,673 15.08
2035 1,689 14.99
2036 1,705 14.90
2037 1,721 14.81
2038 1,737 14.78
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0O&D Enplaned Employment Airport Yield
Passengers (in thousands of jobs) (in 2016%$ cents)
2039 1,753 14.75
2040 1,768 14.72
2041 1,784 14.69
2042 1,799 14.66
2043 1,815 14.64
2044 1,831 14.62
2045 1,846 14.60
2046 1,862 14.58
2047 1,877 14.56
2048 1,892 14.54
2049 1,908 14.52
2050 1,923 1451

Sources: KACB; Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017; FAA
Aerospace Forecast, Fiscal Years 2017-2037

Connecting Passenger Forecast Methodology

Since 2005, the rate of connecting passengers has declined significantly. The shift from connecting
traffic was most evident when the connecting rate at CVG declined by 11.9 percentage points in 2009
and 14.4 percentage points in 2010. However, the connecting rate has declined by less than five points
the last two years and the current estimate for 2018 indicates that the connecting rate will decline by
less than one percentage point. This gradual slowdown of the decline indicates that CVG is beginning
to reach a minimal connecting rate. It was assumed that the connecting rate would continue to decline
from 7.0 percent in 2017 to 2.6 percent in 2050 with most of the decline occurring within the short-term
forecast.

Long-Term International Forecast Methodology

It was assumed that international passenger demand would increase at the same rate as domestic
0O&D passengers. Currently, most of the international demand is flying a domestic portion of an
international journey (DPIJ). In other words, these passengers fly to other domestic airports prior to
continuing to their final international destinations and are thus categorized as domestic passengers. As
the international demand continues to grow, it was assumed that additional service would be added
based on warranted demand for each of the world regions. Due to the nature of this demand, the
service was not assumed to stimulate new demand but would rather cannibalize the traffic from the
domestic segment. Therefore, the increase in domestic O&D enplaned passengers was lowered each
time a new international flight was added.

According to the FAA's Airline Origin and Destination Survey (O&D Survey), European O&D demand
has increased at an average rate of 2.4 percent since 2009. In 2017, there were approximately 114,000
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0&D enplaned passengers flying to Europe from CVG but there were fewer than 72,000 departing
seats on direct flights to Europe from CVG. Therefore, it was assumed that there is already pent up
demand that is not being currently served by direct service. As such, it was assumed that a new daily
European service would begin by 2022 using a 214-seat Boeing 787-800. Beyond 2022, it was
assumed that European demand would increase at the same rate as total O&D passengers. When
demand exceeds an average of 160 daily O&D passengers each way, based on an average 214-seat
aircraft operating at a 75 percent load factor, a new flight was assumed to be added.

Latin American (including Mexico) O&D demand has increased at an average rate of 2.6 percent since
2012. In 2017, there were approximately 81,000 O&D enplaned passengers flying to Latin America
from CVG but there were just over 12,000 departing seats to Latin America from CVG. Therefore, it
was assumed that there is already pent up demand that is not being served by direct service. As such,
it was assumed that a new daily Latin American service would begin by 2021 using mix of Airbus A319
and Airbus A320 aircraft averaging 172 seats over the year. Beyond 2021, it was assumed that Latin
American demand would increase at the same rate as total O&D passengers. When demand exceeds
an average of 130 daily O&D passengers each way, based on an average 172-seat aircraft operating at
a 75 percent load factor, a new flight was assumed to be added.

Current Canadian service is capable of providing direct service to all current O&D demand. It was
assumed that Canadian demand would increase at the same rate as total O&D passengers. When
demand exceeds an average of 38 daily O&D passengers each way, based on an average 50-seat
aircraft operating at a 75 percent load factor, a new flight was assumed to be added.

Passenger Activity Forecast Summary

Based on the assumptions used in the near-term forecast, domestic enplaned passengers are
projected to increase from 3.8 million in 2017 to 4.7 million in 2020, representing an AAGR of 7.1
percent. According to the long-term domestic forecast, enplaned domestic passengers are projected to
increase from 4.7 million in 2020 to 8.6 million 2050, representing an AAGR of 2.1 percent over that
time period.

Based on the assumptions used in the near-term forecast, international enplaned passengers are
projected to increase from 135,918 in 2017 to 152,724 in 2020, representing an AAGR of 4.0 percent.
The long-term international forecast enplaned passengers are projected to increase from 152,724 in
2020 to 455,200 in 2050, representing an AAGR of 3.7 percent over that time.

Overall, total enplaned passengers at CVG are projected to increase from 3.9 million in 2017 to 9.1
million in 2050, representing an AAGR of 2.6 percent. Table 3.3-2, Enplaned Passenger Forecast
Results, provides a summary of the enplaned passenger forecast by segment.
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TABLE 3.3-2 ENPLANED PASSENGER FORECAST RESULTS
Pomestic International
Historical
2007 2,114,242 5,395,841 7,510,083 333,876 7,843,959
2008 1,880,912 4,605,220 6,486,132 315,479 6,801,611
2009 2,127,053 2,957,698 5,084,751 216,042 5,300,792
2010 2,208,498 1,652,766 3,861,264 126,675 3,987,938
2011 2,148,423 1,267,552 3,415,975 109,511 3,525,486
2012 2,000,484 921,102 2,921,586 111,839 3,033,424
2013 2,055,241 703,417 2,758,658 116,130 2,874,788
2014 2,176,294 665,168 2,841,462 123,196 2,964,657
2015 2,542,937 490,660 3,033,597 126,652 3,160,248
2016 2,883,643 376,406 3,260,049 123,889 3,383,938
2017 3,516,352 273,888 3,790,240 135,918 3,926,158
Forecast
2018 3,995,755 278,922 4,274,677 165,337 4,440,014
2019 4,171,293 204,802 4,376,095 152,948 4,529,043
2020 4,504,860 151,695 4,656,555 152,724 4,809,279
2022 4,692,400 159,300 4,851,700 265,400 5,117,100
2027 5,469,000 178,300 5,647,300 265,400 5,912,700
2032 6,224,200 195,200 6,419,400 265,400 6,684,800
2037 6,793,800 209,100 7,002,900 392,700 7,395,600
2050 8,364,700 235,400 8,600,100 455,200 9,055,300
Average Annual Growth Rates
2007-17 5.2% -25.8% -6.6% -8.6% -6.7%
2017-22 5.9% -10.3% 5.1% 14.3% 5.4%
2022-27 3.1% 2.3% 3.1% 0.0% 2.9%
2027-32 2.6% 1.8% 2.6% 0.0% 2.5%
2032-37 1.8% 1.4% 1.8% 8.2% 2.0%
2037-50 1.6% 0.9% 1.6% 1.1% 1.6%
2017-50 2.7% -0.5% 2.5% 3.7% 2.6%

Sources: KCAB; Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017; U.S. DOT, Air
Passenger Origin-Destination Survey; Landrum & Brown analysis
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Air Cargo Throughput Forecast

This section presents the forecast of air cargo throughput for CVG through the forecast period as well
as a discussion of the methodology used to develop this forecast. In a similar fashion to the enplaned
passenger forecast, the air cargo throughput forecast provides the basis for the all-cargo, or freighter,
aircraft operations forecast.

Methodology

Future cargo throughput is dependent on the growth of two categories of cargo operators: traditional
operators and non-traditional operators. A forecast for each category was created and the results were
aggregated to provide a total cargo throughput forecast.

In order to project cargo throughput for traditional operators, such as DHL, it was determined that an
economic regression model was most appropriate to forecast this category of cargo operators.
Economic regression modeling quantifies the relationship between cargo throughput and socio-
economic variables. This methodology recognizes that the key independent variables will change over
time but assumes that their fundamental relationships to the dependent variables will remain.

The first step in developing the appropriate model was to test the independent, or explanatory,
variables against the dependent variable, cargo throughput. In order for an econometric model to be
considered appropriate, the following has to be true:

= Adequate test statistics (i.e. high coefficient of determination (R2) values and low p-value
statistics), which indicate that the independent variables are good predictors of CVG traffic.

= Does not result in theoretical contradictions (e.g., the model indicates that GDP growth is
negatively correlated with traffic growth).

» The results are not overly aggressive or conservative that are incompatible with historical
averages.
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Through the testing of multiple sets of independent variables, a multivariate linear model using the U.S.
GDP and a set of dummy variables to indicate DHL's short absence was selected to forecast cargo
throughput for existing operators. The model exhibits strong regression statistics when compared to
models with other combinations of independent variables. The model formula and relevant test
statistics are provided below:

=  Model:

"Cargo Throughput = 0.12*" ["GRP" ] _"US" "-509,740.54*" ["Dummy" ] _1"-287,656*"
("Dummy" ] _2"-1,208,861.90"

Where: ["GRP"] "US" =U.S.GDP

- ["Dummy" ] _1 = Full Years without DHL

- ["Dummy" ] _2 = Partial Years without DHL

Test Statistics: Independent Variables P-Values:
R? = 96.7 percent Intercept = 0.00
DF=14 GRPys = 0.00
P-Value = 0.00 Dummy, =0.00
Dummy, = 0.00

The R2 indicates that 96.7 percent of the variation in the cargo throughput at CVG can be explained by
the model. Table 3.3-3, Regression Model Inputs, provides the inputs used in the regression analysis
and the forecasts of the independent variables.
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TABLE 3.3-3 REGRESSION MODEL INPUTS
Volume Gross D_omgs_tic Dummy 1 Du_mmy 2
(in tons) Product (in millions (Full Years (Partial Years
of 2009 dollars) w/o DHL) w/o DHL)
2003 432,872 13,063,662 0 0
2004 455,590 13,600,614 0 0
2005 277,343 14,106,895 0 1
2006 47,728 14,539,610 1 0
2007 43,759 14,820,650 1 0
2008 48,721 14,617,095 1 0
2009 152,970 14,320,115 0 1
2010 415,692 14,618,132 0 0
2011 537,139 14,792,272 0 0
2012 599,788 15,115,991 0 0
2013 655,479 15,415,698 0 0
2014 722,431 15,829,180 0 0
2015 804,088 16,501,908 0 0
2016 818,364 16,923,958 0 0
2017 914,385 17,298,638 0 0
2018 17,673,837 0 0
2019 18,052,252 0 0
2020 18,436,030 0 0
2021 18,825,583 0 0
2022 19,221,367 0 0
2023 19,622,540 0 0
2024 20,027,671 0 0
2025 20,436,994 0 0
2026 20,850,396 0 0
2027 21,267,484 0 0
2028 21,688,340 0 0
2029 22,113,028 0 0
2030 22,541,404 0 0
2031 22,972,998 0 0
2032 23,408,118 0 0
2033 23,846,446 0 0
2034 24,288,017 0 0
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Volume Gross D_ome_s_tic Dummy 1 Du_mmy 2
(in tons) Product (in millions (Full Years (Partial Years
of 2009 dollars) w/o DHL) w/o DHL)
2035 24,733,432 0 0
2036 25,183,071 0 0
2037 25,637,132 0 0
2038 26,096,053 0 0
2039 26,559,816 0 0
2040 27,028,603 0 0
2041 27,502,574 0 0
2042 27,982,356 0 0
2043 28,467,870 0 0
2044 28,959,657 0 0
2045 29,457,796 0 0
2046 29,961,993 0 0
2047 30,472,393 0 0
2048 30,989,550 0 0
2049 31,513,954 0 0
2050 32,045,997 0 0

Sources: KACB; Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017; FAA
Aerospace Forecast, Fiscal Years 2017-2037
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While the regression model provides a base for the traditional carrier cargo throughput, in reality the
traditional carriers will be subject to operational constraints based on the available space for expansion.
As such, the year-over-year growth was restricted to 1.0 percent once constraints are realized. Based
on the current size of the facilities for these carriers, the space available for expansion, and the
forecasted rate of growth, operational constraints were assumed to occur in 2026.

Cargo throughput for the non-traditional operator, Amazon Air, was developed based primarily on input
from the operator. Amazon Air provided annual aircraft operations through the ultimate build-out, which
is assumed to be completed by 2028. According to Amazon Air, on opening day in 2021, there will be
64 daily operations which will increase to 144 by 2026 and 180 by 2028. The operator also provided a
fleet mix of likely aircraft types. An assumed load factor was applied to the max payload for the
individual aircraft types. The share of each aircraft type with max payload is provided in Table 3.4-1,
Share of Aircraft. The load factors were assumed to reach 50.0 percent in 2021 and remain at this
load factor through the forecast, and then annualized to estimate the future cargo throughput through
2028. The growth beyond 2028 is assumed to mirror the rate of the existing operators without
constraints, i.e. the growth rates provided by the regression model were applied.

TABLE 3.4-1 SHARE OF AIRCRAFT
Year Share of Daily Operations
2018 0.0% 0.0% 0.0% 100.0% 0.0%
2019 0.0% 0.0% 0.0% 100.0% 0.0%
2020 0.0% 0.0% 0.0% 100.0% 0.0%
2021 9.4% 12.5% 37.5% 40.6% 0.0%
2022 14.3% 17.0% 32.6% 35.3% 0.7%
2023 19.3% 21.5% 27.8% 30.0% 1.4%
2024 24.2% 26.0% 22.9% 24.7% 2.1%
2025 26.7% 28.3% 20.5% 22.1% 2.4%
2026 29.2% 30.6% 18.1% 19.4% 2.8%
2027 27.4% 27.5% 20.1% 21.4% 3.6%
2028 25.6% 24.4% 22.2% 23.3% 4.4%

Source: Amazon

Chapter 3 | Aviation Activity Forecast | 3-45



Master Plan 2050
Final — March 2021

Cargo Throughput Forecast Summary

Air cargo throughput at CVG is forecast to increase from 1.0 million tons in 2017 to 4.5 million tons in
2050, representing an AAGR of 4.6 percent. Table 3.4-2, Air Cargo Throughput Results, provides a
summary of the air cargo throughput forecast.

TABLE 3.4-2 AIR CARGO THROUGHPUT FORECAST RESULTS
Traditional Non-Traditional
Carriers Carriers
Historical
2007 43,759 43,759
2008 48,721 48,721
2009 152,970 152,970
2010 415,692 415,692
2011 537,139 537,139
2012 599,788 599,788
2013 655,479 655,479
2014 722,431 722,431
2015 804,088 804,088
2016 818,364 818,364
2017 914,385 127,505 1,041,890
Forecast
2022 1,200,130 696,492 1,896,622
2027 1,386,314 1,303,157 2,689,471
2032 1,457,030 1,689,615 3,146,645
2037 1,531,353 1,971,306 3,502,659
2050 1,742,823 2,781,224 4,524,046
Average Annual Growth Rates
2007-17 35.5% n.a. 37.3%
2017-22 5.6% 40.4% 12.7%
2022-27 2.9% 13.3% 7.2%
2027-32 1.0% 5.3% 3.2%
2032-37 1.0% 3.1% 2.2%
2037-50 1.0% 2.7% 2.0%
2017-50 2.0% 9.8% 4.6%

Sources: KCAB; Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017; Landrum &
Brown analysis
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Aircraft Operations Forecast

This section describes the methodology and the results of the aircraft operations forecast at CVG.
Aircraft operations, defined as aircraft arrivals plus departures, were projected separately for four major
categories: (1) passenger; (2) freighter; (3) GA and air taxi; and (4) military. These components are
then aggregated to derive a total aircraft operations forecast for CVG.

Passenger Aircraft Operations

3.5.1.1 Methodology

The number of passenger aircraft operations at an airport depends on three factors: (1) total
passengers, (2) average aircraft size, and (3) average load factor (percent of seats occupied). The
relationship is shown in the equation below:

Total Passengers
Average Load Factor * Average Aircraft Size

Passenger Aircraft Operations =

This relationship permits an infinite set of load factors, average aircraft size, and operations to
accommodate a given number of passengers.

The short-term passenger aircraft operations forecast for new operations was developed by including
those assumed flights to be added as part of the enplaned passenger forecast based on year-to-date
counts and current scheduled fillings. Beyond 2020, the enplaned passenger forecast was used as the
numerator in the formula above with assumed values for load factors and average aircraft size to
determine passenger aircraft departures. To calculate total passenger operations, the total number of
departures was multiplied by two.

In order to develop reasonable load factor and average number of seats per aircraft assumptions,
enplaned passengers and passenger aircraft departures were disaggregated into categories of activity
(i.e., air carrier and regional activity for both domestic and international service). In this case, air carrier
refers to aircraft and the passengers transported in aircraft with average seating capacity of more than
76 seats while regional or commuter refers to all other aircraft. The disaggregation was done using
historical passenger volumes percent splits from T-100. In 2017, 57.8 percent of domestic passengers
flew on air carrier aircraft. However, the shift to more air carrier aircraft, partially due to increased ULCC
presence, as indicated in current schedule fillings will likely result in more passengers onboard air
carrier aircraft. It was assumed that more than two-thirds of passengers will be flying on air carrier
aircraft by 2023. A summary of the passenger forecast disaggregated by classification is provided in
Table 3.5-1, Enplaned Passenger Forecast by Classification.
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TABLE 3.5-1 ENPLANED PASSENGER FORECAST BY CLASSIFICATION
Domestic International
Historical
2007 2,611,217 4,898,866 7,510,083 234,649 99,227 333,876 = 7,843,959
2008 2,235,611 4,250,521 6,486,132 228,347 87,132 315,479 = 6,801,611
2009 1,629,366 3,455,385 5,084,751 149,811 66,231 216,042 5,300,792
2010 1,387,033 2,474,231 3,861,264 80,918 45,757 126,675 3,987,938
2011 1,325,576 2,090,399 3,415,975 64,033 45,478 109,511 3,525,486
2012 1,108,473 1,813,113 2,921,586 72,606 39,233 111,839 = 3,033,424
2013 993,353 1,765,305 2,758,658 84,646 31,484 116,130 = 2,874,788
2014 1,098,309 1,743,153 2,841,462 90,030 33,166 123,196 2,964,657
2015 1,351,944 1,681,653 3,033,597 95,763 30,889 126,652 3,160,248
2016 1,533,491 1,726,558 3,260,049 83,975 39,914 123,889 3,383,938
2017 2,189,532 1,600,708 3,790,240 88,679 47,239 135,918 = 3,926,158
Forecast
2022 3,179,821 1,671,879 4,851,700 213,797 51,603 265,400 5,117,100
2027 3,885,417 1,761,883 5,647,300 213,797 51,603 265,400 5,912,700
2032 4,416,632 2,002,768 6,419,400 213,797 51,603 265,400 = 6,684,800
2037 4,818,088 2,184,812 7,002,900 326,497 66,203 392,700 7,395,600
2047 5,701,910 2,585,590 8,287,500 326,497 66,203 392,700 = 8,680,200
2048 5,787,912 2,624,588 8,412,500 326,497 66,203 392,700 8,805,200
2049 5,830,912 2,644,088 8,475,000 388,997 66,203 455,200 8,930,200
2050 5,916,983 2,683,117 8,600,100 388,997 66,203 455,200 9,055,300
Average Annual Growth Rates
2007-17 -1.7% -10.6% -6.6% -9.3% -7.2% -8.6% -6.7%
2017-22 7.7% 0.9% 5.1% 19.2% 1.8% 14.3% 5.4%
2022-27 4.1% 1.1% 3.1% 0.0% 0.0% 0.0% 2.9%
2027-32 2.6% 2.6% 2.6% 0.0% 0.0% 0.0% 2.5%
2032-37 1.8% 1.8% 1.8% 8.8% 5.1% 8.2% 2.0%
2037-50 1.6% 1.6% 1.6% 1.4% 0.0% 1.1% 1.6%
2017-50 3.1% 1.6% 2.5% 4.6% 1.0% 3.7% 2.6%

Sources: KCAB; Woods & Poole, The Complete Economic and Demographic Data Source (CEDDS) 2017; U.S. DOT, Air
Carrier Statistics database (T-100); Landrum & Brown analysis
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Load factors and the average aircraft size, or average seats per departure (ASPD), at every airport are
inherently different due to difference in how airlines choose to serve the demand for air travel to, from,
and over each airport. These differences may result from a strategic focus on unit revenue versus unit
costs or an emphasis on a hub and spoke system versus a point-to-point operation.

A number of sources were used to develop the historical passenger aircraft operations, load factors,
and the ASPD for CVG. The Official Airline Guide (OAG); FAA, Operations Network (OPSNET); and
the United States Department of Transportation (U.S. DOT), Air Carrier Statistics database (T-100)
were used to develop the total departures and seats for each segment. ASPD for each of the major
groups of passenger activity was calculated from total departures and total departing seats. Average
load factors were calculated for each group of passenger aircraft operations by dividing the total
enplaned passengers by total departing seats.

3.5.1.2 Passengers Per Operation
Domestic

The average number of seats per aircraft is directly related to the type of aircraft being utilized at CVG.
The majority of the domestic passenger traffic at CVG is currently handled by six mainline carriers.
Therefore, in order to estimate the future average number of seats per aircraft, the fleet plans for each
carrier were examined. The following is a description of the current fleet plans for each of the mainline
carriers with a focus on potential changes at CVG:

= Delta Air Lines: Delta Air Lines uses a mix of the McDonnell Douglas MD-80, Boeing 737-800,
Airbus A320-200, and Boeing 717-200 aircraft at CVG. The McDonnell Douglas MD-80 is
expected to be retired in the near future with the Boeing 737-800 acting as its replacement. The
Boeing 717-200 aircraft are relatively old by aircraft standards. It is assumed that the
Bombardier CS100 will be the Boeing 717-200s replacement with the shift occurring as orders
are delivered. Delta Air Lines has 97 Airbus A321s on order. These aircraft will be added to the
fleet where applicable.

= American Airlines: Currently, American Airlines utilize the McDonnell Douglas MD-80 aircraft
for air carrier operations at CVG. The McDonnell Douglas MD-80 aircraft are expected to be
retired by the end of 2018. These aircraft will initially be replaced with American Airlines’ existing
Boeing 737-800 and Airbus A319 aircraft. American Airlines has placed 100 orders for the
Boeing 737 Max8 aircraft with five of the aircraft already delivered in 2017. The aircraft will likely
be utilized interchangeably with the Boeing 737 800 aircraft.

= United Airlines: United Airlines deploys an even mix of the Airbus A319 and Airbus A320
aircraft with the occasional operation performed by the Boeing 737-900 aircraft at CVG. United
Airlines has orders for the Boeing 737 Max9 aircraft, which will be utilized at CVG as the aircraft
are delivered.

= Southwest Airlines: Nearly all of Southwest Airlines’ flights at CVG utilize the Boeing 737-700
aircraft. Currently, Southwest Airlines has a number of Boeing 737 Max8 and Boeing 737 Max7
aircraft on order. It is expected these aircraft will handle the service at CVG as deliveries are
made which are expected to begin in 2018 for the Boeing 737 Max8 and 2019 for the Boeing
737 Max7.
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=  Frontier Airlines: Frontier Airlines uses a mix of Airbus A319, Airbus A320, and Airbus A321
aircraft at CVG. Frontier Airlines has a number of Airbus A320 Neo and Airbus A319 aircraft on
order. It is expected the Airbus A320 Neo will handle some of the flights at CVG currently being
operated by the current model Airbus A320.

= Allegiant Air: Allegiant Air currently uses a mix of McDonnell Douglas MD-80 and Airbus A319
aircraft at CVG. The McDonnell Douglas MD-80 is expected to be replaced by the end of 2018
with the Airbus A320 aircratft.

Delta Air Lines, United Airlines, and American Airlines all use regional affiliates to accommodate a
majority of their passenger traffic. These regional airlines exclusively use aircraft with fewer than 76
seats, which are called regional jets. Small regional jets (aircraft with 50 or fewer seats) are being
retired at an accelerated rate as airlines believe these aircraft are too expensive to fly. A significant
portion of the small regional aircraft have already been eliminated from routes at CVG. It is expected
that all of the regional partners of the mainline carrier will replace the majority of the small regional
aircraft with larger regional aircraft (aircraft with at least 65 seats) at CVG within the next five years.

In 2017, domestic air carrier aircraft operations had a scheduled ASPD of 157.6 and an estimated
average load factor of 81.9 percent. Based on the fleet plans for airlines providing domestic service at
CVG, the ASPD for domestic air carrier flights is projected to increase to 162.8 by 2050 and average
load factors are expected to decline slightly in the short-term as airlines increase the share of air carrier
aircraft before increasing to an average of 82.0 percent.

In 2017, domestic commuter aircraft operations had a scheduled ASPD of 64.7 and an estimated
average load factor of 73.6 percent. Based on the anticipated reduced utilization of small regional
aircraft used for domestic service at CVG, the ASPD for domestic commuter flights is project to
increase to 72.0 by 2050 and average load factors for domestic commuter flights are expected to
increase to 78.0 percent.

Exhibit 3.5-1, Domestic Passengers Per Operation Assumptions, presents ASPD and load factors
used to calculate domestic aircraft operations.
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EXHIBIT 3.5-1

DOMESTIC PASSENGERS PER OPERATION ASSUMPTIONS

Average Seating Configuration Average Load Factors
@ Air Carrier @ Commuter @ Air Carrier ®@ Commuter
180 85% “g1.9% o100, B20%
162.8 U7
80.2% 0
1576 1567 154, 1563 1999 Q | @) 7900 0% O @)
160 —. . © 80% S Q 8
140 75% 77.9% 78.0% 78.0% 78.0% 78.0%
73.6%
120 70%
100 65%
80 60%
60 O 677 71.0 71.6 71.8 72.0 55%
64.7 )
40 50%
2017 2022 2027 2032 2037 2050 2017 2022 2027 2032 2037 2050
Sources: U.S. Department of Transportation, Air Carrier Statistics database (T-100); OAG Aviation Worldwide Ltd, OAG

Schedules Analyser; Landrum & Brown analysis
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International

Currently, the CDG flight operated by Delta Air Lines utilizes a Boeing 767-300 aircraft. It is assumed
that the Airbus A350-900 Neo will act as its replacement. Additional transoceanic international flights in
the future will also primarily use wide-body aircraft such as variants of the Boeing 787 aircraft. Flights to
and from Canada will almost exclusively use regional aircraft such as the Embraer 175 and Canadair
Regional Jet CRJ900. Latin American service, including Mexico, will continue to utilize narrow-body
aircratft.

As discussed in the international passenger forecast, new direct international service was assumed to
be added when demand reached a level that can support the flight. Based on the analysis new
European service will begin in 2021, 2033, and 2048 with a 214-seat Boeing 787-900. New Latin
American service, including Mexico, are expected to begin in 2020 and 2034 with a 172-seat Airbus
A320-200 and new Canadian service is expected to begin in 2035 with a 76-seat Embraer 175.

3.5.1.3 Passenger Aircraft Operations Forecast Summary

Based on the foregoing assumptions regarding load factors and ASPD, domestic air carrier aircraft
operations will increase from 33,906 in 2017 to 88,660 in 2050, representing an AAGR of 3.0 percent.
Domestic commuter aircraft operations are forecast to increase 1.1 percent per annum from 67,248 in
2017 to 95,520 in 2050. International air carrier aircraft operations are forecast to increase significantly
from 938 in 2017 to 5,004 in 2050, representing an AAGR of 5.2 percent. Through the forecast period,
international commuter aircraft operations are forecast to increase at an AAGR of 0.8 percent,
increasing from 2,886 in 2017 to 3,806 in 2050. Table 3.5-2, Passenger Aircraft Operations, presents
the results of the domestic and international passenger aircraft operations forecast.

3.5.14 Fleet Mix

The fleet mix forecasts were developed to match the ASPD assumptions for each segment. The fleet
mix forecasts allowed for the calibration of the ASPD and load factor assumptions and, where
appropriate, modifications were made prior to finalizing the average ASPD and load factor
assumptions. The allocation of passenger departures by aircraft type is shown in Table 3.5-3,
Domestic Passenger Fleet Mix, for domestic departures and Table 3.5-4, International Passenger
Fleet Mix, for international departures.
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TABLE 3.5-2 PASSENGER AIRCRAFT OPERATIONS
Domestic International
Historical
2007 296,400 8,574 304,974
2008 258,512 7,900 266,412
2009 196,772 5,384 202,156
2010 142,442 4,052 146,494
2011 125,824 4,486 130,310
2012 107,640 3,804 111,444
2013 102,642 3,574 106,216
2014 97,048 3,778 100,826
2015 94,130 3,302 97,432
2016 22,458 74,288 96,746 880 2,706 3,586 100,332
2017 33,906 67,248 101,154 938 2,886 3,824 104,978
Forecast
2022 50,600 63,380 113,980 2,648 3,022 5,670 119,650
2027 63,720 63,640 127,360 2,648 3,022 5,670 133,030
2032 70,660 71,740 142,400 2,648 3,022 5,670 148,070
2037 75,040 78,060 153,100 4,220 3,810 8,030 161,130
2050 88,660 95,520 184,180 5,004 3,806 8,810 192,990
Average Annual Growth Rates
2007-17 -10.2% -7.8% -10.1%
2017-22 8.3% -1.2% 2.4% 23.1% 0.9% 8.2% 2.7%
2022-27 4.7% 0.1% 2.2% 0.0% 0.0% 0.0% 2.1%
2027-32 2.1% 2.4% 2.3% 0.0% 0.0% 0.0% 2.1%
2032-37 1.2% 1.7% 1.5% 9.8% 4.7% 7.2% 1.8%
2037-50 1.3% 1.6% 1.4% 1.3% 0.0% 0.7% 1.4%
2017-50 3.0% 1.1% 1.8% 5.2% 0.8% 2.6% 1.9%

Sources: KCAB; U.S. Department of Transportation, Air Carrier Statistics database (T-100); OAG Aviation Worldwide Ltd,
OAG Schedules Analyser; Landrum & Brown analysis
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TABLE 3.5-3 DOMESTIC PASSENGER FLEET MIX
Departures
Aircraft Seating Configuration
Air Carrier 11,229 16,953 25,300 31,860 35,330 37,520 44,330
Narrow-body 11,229 16,953 25,300 31,860 35,330 37,520 44,330
321 Airbus A321 219 602 669 1,059 1,462 1,599 1,675 1,919
757 Boeing 757-200,-300 188 210 56 2 0 0 0 0
7™M9 Boeing 737Max 9 179 0 0 32 84 91 96 105
3NO Airbus A320neo 186 0 0 332 784 1,807 3,992 4,801
739 Boeing 737-900 180 129 206 159 256 405 475 567
7M8 Boeing 737Max 8 174 0 5 106 408 1,871 3,711 8,689
320 Airbus A320-200 176 2,661 | 3,639 4856 5326 5241 3,578 4,363
738 Boeing 737-800 163 1,417 2,491 52230 6,023 6,433 6,774 | 8,290
M90 Boeing (Douglas) MD-90 160 166 57 0 0 0 0 0
3N9 Airbus A319neo 156 0 0 215 697 780 835 1,004
M80 = Boeing (Douglas) MD-80,-82,-83 154 4,968 | 4,437 228 0 0 0 0
319 Airbus A319 150 1,014 2,647 2,464 2,212 2,325 2,541 3,187
™7 Boeing 737Max 7 150 0 0 15 249 716 1,484 3,546
737 Boeing 737-700 143 1 1,617 7,815 11,188 10,569 8,675 3,576
Cs1 Bombardier CS100 110 0 0 425 986 1,041 1,048 1,094
717 Boeing 717-200 110 61 1,129 454 0 0 0 0
E90 Embraer E190 100 0 0 1,908 2,185 2,452 2,636 | 3,189
Commuter 37,144 33,625 31,690 31,820 35,870 39,030 47,760
Large Regional 20,072 # 21,916 28,952 29,935 34,468 37,718 @ 46,506
CR9 Canadair Regional Jet 900 76 11,859 10,239 11,608 12,453 14,668 16,139 20,035
E75 Embraer 175 76 2,082 | 3,723 6,207 6,262 7,069 @ 7,679 9,398
E70 Embraer 170 70 1,438 1,871 2,023 2,066 2,329 2,535 @ 3,101
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Aircraft

Departures

Seating Configuration

CR7 Canadair Regional Jet 700
Small Regional
CRJ Canadair Regional Jet 200

ERJ Embraer 135/140/145

FRJ Fairchild Dornier 328jet

BE4 Hawker 400 Beechjet
Grand Total

67 4,693 6,083 9,114 9,154 10,412 11,365 13,972
17,072 | 11,709 2,738 1,885 1,402 1,312 1,254

50 9,049 6,397 1,351 934 528 438 369

50 7,644 4,795 870 434 357 357 368

30 256 0 0 0 0 0 0

7 123 517 517 517 517 517 517

48,373 50,578 56,990 63,680 71,200 76,550 92,090

Sources: KCAB; U.S. Department of Transportation, Air Carrier Statistics database (T-100); OAG Aviation Worldwide Ltd, OAG Schedules Analyser;

Landrum & Brown, 2017
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TABLE 3.5-4 INTERNATIONAL PASSENGER FLEET MIX
. o S —— ; Departures
ircra eating Configuration
Air Carrier 1,324 1,324 1,324 2,110 2,502
Wide-body 337 329 694 694 694 1,059 1,424
33N Airbus A330-900 Neo 270 0 0 0 0 329 329 329
788 Boeing 787-800 214 0 0 365 365 365 730 1,095
763 Boeing 767-300 226 337 329 329 329 0 0 0
Narrow-body 103 140 630 630 630 1,051 1,078
321 Airbus A321 200 25 48 194 194 194 294 333
320 Airbus A320 184 30 26 365 365 365 642 608
738 Boeing 737-800 160 0 4 71 71 71 115 137
319 Airbus A319 156 48 62 0 0 0 0 0
M80 Boeing (Douglas) MD-80,-88 153 25 48 194 194 194 294 333
Commuter 1,353 1,444 1,511 1,511 1,511 1,904 1,904
Large Regional 0 6 1255 1511 1511 1,904 1,904
CR9 Canadair Regional Jet 900 76 0 5 487 487 487 487 487
E75 Embraer E175 76 0 1 768 1,024 1,024 1,417 1,417
Small Regional 1,353 1,438 256 0 0 0 0
CRJ Canadair Regional Jet 50 1,353 @ 1,438 256 0 0 0 0
Grand Total 1,793 1,913 2,835 2,835 2,835 4,014 4,406

Sources: KCAB; U.S. Department of Transportation, Air Carrier Statistics database (T-100); OAG Aviation Worldwide Ltd, OAG Schedules Analyzer;
Landrum & Brown analysis
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Freighter Aircraft Operations

3.5.2.1 Methodology

The freighter aircraft operations are a product of the cargo throughput forecast and assumed average
air cargo tons per operation. Nearly all of the air cargo (99.5 percent in 2017) is handled by dedicated
freighter carriers.

For non-traditional operators, such as Amazon Air, the aircraft operations through 2028 are based on
the input provided by cargo operators. The remaining freighter aircraft operations forecast was derived
from the air cargo throughput forecast in a similar fashion as the passenger aircraft operations.

3.5.2.2 Tons Per Operation

In 2017, three-fourths all of the freighter aircraft operations were conducted by DHL or their affiliates.
The airline uses a mix of variants of the Boeing 737, Boeing 757, Boeing 747, Boeing 777, and Boeing
767 aircraft. It is assumed that some of the older aircraft such as the Boeing 757-200 and the Boeing
737-400 will be retired at some point during the forecast period. These aircraft will likely be replaced by
aircraft of similar size and payload. Traditional operators, including DHL, are handling approximately
31.5 tons per aircraft operation. It is assumed that the average tons per aircraft of the current cargo
operations will increase to 32.5 tons by 2050.

Amazon Air is expected to use primarily wide-body aircraft such as the Airbus A330-200 and Boeing
767-300 during the early stages of operations and will work to increase the average load per operation.
However, the higher loads per aircraft will be short-lived as it introduces narrow-bodies such as the
Airbus A321 and Boeing 737-800 into its fleet by the ultimate build-out of their facilities at CVG. As
such, the tons per aircraft operation for the airline is expected to increase to 25.6 by 2022 from an
estimated 18.4 tons per operation in 2017 before declining to an average of 25.0 tons by 2050.
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3.5.2.3 Freighter Aircraft Operations Forecast Summary

Freighter aircraft operations are forecast to increase from 36,004 in 2017 to 164,870 in 2050,
representing an AAGR of 4.7 percent. Table 3.5-5, Freighter Aircraft Operations Forecast, provides
the freighter aircraft operations forecast by carrier type.

TABLE 3.5-5 FREIGHTER AIRCRAFT OPERATIONS FORECAST
Traditional Carriers Non-Traditional Carriers
Freighter Operation Freighter Operation
Historical
2017 99.4% 315 29,060 100.0% 18.4 6,944
Forecast
2022 99.5% 32.1 37,339 100.0% 25.6 27,206
2027 99.5% 32.0 43,322 100.0% 21.2 61,332
2032 99.5% 32.0 45,532 100.0% 22.9 73,682
2037 99.5% 32.3 47,484 100.0% 23.6 83,526
2050 99.5% 325 53,625 100.0% 25.0 111,249
Average Annual Growth Rates
2017-22 5.1% 31.4%
2022-27 3.0% 17.7%
2027-32 1.0% 3.7%
2032-37 0.8% 2.5%
2037-50 0.9% 2.2%
2017-50 1.9% 8.8%

Sources: KCAB; Landrum & Brown analysis

3524 Fleet Mix

Outside of some replacements, the existing cargo operators at CVG will not likely change their fleet
materially. However, the construction of Amazon Air’'s hub does result in an increased share of air
carrier freighters at CVG. The allocation of freighter aircraft departures by aircraft type is presented in
Table 3.5-6, Freighter Fleet Mix.
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TABLE 3.5-6 FREIGHTER FLEET MIX

Departures

Aircraft

Air Carrier 12,482 16,440 30,267 50,000 57,159 62,953 79,551
Wide-body 9,734 13,584 22,772 29,932 35,860 39,528 48,868
306 Airbus A300-600 887 921 1,183 1,375 1,444 1,505 1,697
310 Airbus A310 6 6 8 9 9 10 11
748 Boeing 747-800 697 724 930 1,079 1,134 1,183 1,336
747 Boeing 747-200, -400 1,183 1,230 1,583 1,835 1,929 2,011 2,271
767 Boeing 767-200, -300 6,544 10,270 13,975 17,704 20,840 22,974 27,919
332 Airbus A330-200 0 0 4,441 6,176 8,187 9,280 12,362
777 Boeing 777 417 433 652 1,754 2,317 2,565 3,273
Narrow-body 2,748 2,856 7,495 20,068 21,299 23,425 30,683
722 Boeing 727-200 165 172 221 256 269 281 317
321 Airbus A321 0 0 1,948 8,391 9,415 10,673 14,215
738 Boeing 737-800 0 0 349 911 1,489 2,107 2,553
737 Boeing 737-400 1,332 1,384 3,744 9,586 9,686 10,364 13,598
757 Boeing 757-200 1,251 1,300 1,233 924 440 0 0
Commuter 1,503 1,562 2,006 2,327 2,448 2,552 2,886
Small Regional 1,503 1,562 2,006 2,327 2,448 2,552 2,886
BEH Beechcraft 1900 343 357 458 532 559 584 659
CN1 Cessna 208 Caravan 20 21 27 31 &8 34 39
EM2 Embraer EMB 120 Brasilia 243 252 324 188 198 206 233
SH6 Shorts 360 329 342 440 255 268 280 316
sSw4 Fairchild Swearingen Merlin 506 526 675 392 412 429 485
CRJ Canadair Regional Jet CRJ 200 0 0 30 896 942 982 1,109
Other Commuter 62 64 52 33 36 37 45
Grand Total 13,985 18,002 32,273 52,327 59,607 65,505 82,437
Sources: KCAB; Landrum & Brown analysis
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Other Aircraft Operations

3.5.3.1 Air Taxi and General Aviation

There are a number of approaches to developing GA and air taxi aircraft operations forecasts ranging
from economic, trend or time series, and market share forecasts. During the forecast development,
there was no reasonable fit of the GA and air taxi aircraft operations to time series or socio-economic
variables. Every socio-economic variable has increased steadily since 2007 with some exceptions in
2009 and 2010. On the other hand, GA activity steadily declined until 2013. This leads to a fundamental
flaw in using socio-economic indicators as a predictor of GA activity as they provide the notion that as
the economy improves, GA traffic will decline.

It was assumed that GA and air taxi aircraft operations would increase at a rate consistent with the
national trends. Since 2012, GA and air taxi aircraft operations at CVG have increased at an average
rate of 2.3 percent per annum. During the same period, GA and air taxi hours nationally increased 0.3
percent compared to 0.1 percent growth in the GA fleet and a decline of 0.4 percent in total GA
operations. Since the recent local trend in this segment is more consistent with hours flown, the AAGR
for active GA and air taxi hours flown from the FAA Aerospace Forecast was applied to the number of
aircraft operations in 2017 for GA and air taxi aircraft operations at CVG. It was assumed that the
AAGR from the Aerospace Forecast would continue at the same rate beyond the forecasted year of
2037. GA and air taxi aircraft operations at CVG are projected to increase from 9,349 in 2017 to 12,340
in 2050, representing an AAGR of 0.8 percent.

Jet aircraft account for a majority (91.4 percent) of the GA and air taxi aircraft activity at CVG. It was
assumed that due to anticipated changes to the based aircraft at CVG due to the current expansion of
the FBO, jet aircraft are anticipated to account for an even larger percentage of the activity. By 2050, it
was assumed that jets would account for 93.0 percent of the total GA and air taxi aircraft operations.
Table 3.5-7, Air Taxi and General Aviation Fleet Mix, presents the GA and air taxi forecast by aircraft

type.

TABLE 3.5-7 AIR TAXI AND GENERAL AVIATION FLEET MIX

Departures

Representative Aircraft

Jet CRJ9, CRJ7, CRJ2 3,994 4283 4366 4583 4,814 5056 @ 5,740
Turboprop BE2, BE9L, P180 152 159 157 159 162 164 167
Piston C310, C172, SR22 220 229 228 234 240 246 259
Helicopter EC35 4 4 4 4 4 4 4

Total 4370 4,675 4,755 4,980 5,220 5,470 6,170

Sources: KCAB; Flight Track Data for 2017; Landrum & Brown analysis
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3.5.3.2 Based Aircraft Forecast

In 2017, there were 13 based aircraft at CVG. Currently, the FBO does not include facilities to process
arriving international GA passengers. The new GAF that includes CBP capabilities is scheduled to be
constructed in 2018. It is assumed that the construction of such facilities would attract some companies
to base their aircraft at CVG which are presumed to be exclusively jet aircraft. These Cincinnati bound
flights currently clear customs and immigration at other airports before arriving at CVG. Therefore, with
the ability to clear customs and immigration at CVG, it was assumed that based aircraft jets would
increase 25.0 percent over the next five years. Afterwards, it was assumed that growth of based jets
would increase at the national average of 2.2 percent as presented in the FAA Aerospace Forecast.
The remaining based aircraft, comprised of piston and turboprop aircraft, will remain at the 2017 level
throughout the forecast period. The result of the based aircraft forecast is that based aircraft at CVG will
increase from 13 in 2017 to 27 in 2050. Table 3.5-8, Based Aircraft Forecast, presents the based
aircraft forecast.

TABLE 3.5-8 BASED AIRCRAFT FORECAST

Based Aircraft

2017 2022 2027 2032 2037 2050
10 13 15 16 18 24

Jet

Multi-Engine 1 1 1 1 1 1

Single-Engine 2 2 2 2 2 2

Total 13 16 18 19 21 27
Sources: FAA Form 5010; Landrum & Brown analysis

3533  Military

Military aircraft operations make up a very small share of the aircraft operations at CVG. There were
132 military aircraft operations representing 0.1 percent of the total aircraft operations. It is anticipated
that military operations will increase in 2018. Beyond 2018, military operations were held flat over the
forecast period, equal to the estimated 2018 aircraft operations.
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Total Aircraft Operations

The total aircraft operations forecast is the aggregation of the passenger, freighter, air taxi/GA, and
military aircraft operations forecasts. Total aircraft operations are projected to increase from 150,463 in
2017 to 372,443 in 2050, representing an AAGR of 2.8 percent. Table 3.5-9, Total Aircraft
Operations Forecast, presents the aircraft operations forecast by segment through the forecast
period.

TABLE 3.5-9 TOTAL AIRCRAFT OPERATIONS FORECAST

.Passenger : GeneArI;IT:\)/(ilz/;ltion Military Grand Total
Domestic International
Historical
2007 296,400 8,574 7,938 15,005 152 328,069
2008 258,512 7,900 5,452 13,457 163 285,484
2009 196,772 5,384 10,820 9,540 161 222,677
2010 142,442 4,052 20,212 10,767 124 177,597
2011 125,824 4,486 21,564 9,909 129 161,912
2012 107,640 3,804 23,440 8,342 221 143,447
2013 102,642 3,574 23,592 7,673 190 137,671
2014 97,048 3,778 24,598 8,005 89 133,518
2015 94,130 3,302 26,308 9,350 135 133,225
2016 96,746 3,586 27,970 8,740 183 137,225
2017 101,154 3,824 36,004 9,349 132 150,463
Forecast
2022 113,980 5,670 64,550 9,510 243 193,953
2027 127,360 5,670 104,650 9,960 243 247,883
2032 142,400 5,670 119,210 10,440 243 277,963
2037 153,100 8,030 131,010 10,940 243 303,323
2050 184,180 8,810 164,870 12,340 243 370,443
Average Annual Growth Rates
2007-17 -10.2% -7.8% 16.3% -4.6% -1.4% -7.5%
2017-22 2.4% 8.2% 12.4% 0.3% 13.0% 5.2%
2022-27 2.2% 0.0% 10.1% 0.9% 0.0% 5.0%
2027-32 2.3% 0.0% 2.6% 0.9% 0.0% 2.3%
2032-37 1.5% 7.2% 1.9% 0.9% 0.0% 1.8%
2037-50 1.4% 0.7% 1.8% 0.9% 0.0% 1.5%
2017-50 1.8% 2.6% 4.7% 0.8% 1.9% 2.8%

Sources: KCAB; U.S. Department of Transportation, Air Carrier Statistics database (T-100); OAG Aviation Worldwide Ltd,
OAG Schedules Analyser; Landrum & Brown analysis
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Critical Aircraft Determination

In June 2017, FAA published Advisory Circular (AC) 150-5000-17, Critical Aircraft and Regular Use
Determination, to provide guidance on the use of the design aircraft or critical aircraft in facility planning
and design studies, and related FAA decision making for federally obligated airports. This AC
establishes a common, uniform threshold for the number of annual aircraft operations required to
identify the critical aircraft for all deliberations of the FAA Office of Airports, inclusive of planning and
environmental, design and engineering, and financial decision making regarding airport development.
Section 1.2.1 of the AC states the following in regard to critical aircraft determination:

“The critical aircraft is the most demanding aircraft type, or group of aircraft with similar characteristics,
that make use of the airport. Regular use is 500 annual operations, including both itinerant and local
operations but excluding touch-and-go operations. An operation is either a takeoff or landing.”

AC 150/5300-13A, Airport Design, provides a definition for an aircraft’s airport reference code (ARC).
ARC has two components; the aircraft approach category (AAC) and the airplane design group (ADG).
The AAC is depicted by a letter and is determined by the reference landing speed or approach speed of
the aircraft. The ADG is depicted by a Roman numeral and is based on the physical characteristics of
the aircraft, i.e. wingspan and tail height of the aircraft, whichever is more restrictive. As shown in Table
3.5-4, the freighter variant of the Boeing 747-800 had over 500 annual operations in 2017. The Boeing
747-800 has an approach speed of 161 knots which categorizes the aircraft as an AAC D. The Boeing
747-800 has a length of 250 feet and 2 inches; a wingspan of 224 feet and 5 inches; and a tail height of
63 feet and 1 inch. Based on these dimensions the Boeing 747-800 is categorized as ADG Code VI. No
other aircraft with more than 500 annual operations, either existing or forecasted, is more restrictive in
terms of runway requirements or for airport design purposes. Therefore, the Boeing 747-800 is the
critical aircraft or design aircraft for CVG.

Chapter 3 | Aviation Activity Forecast | 3-63



Master Plan 2050
Final — March 2021

Peak Period Forecasts

The traffic demand patterns imposed upon an airport are subject to seasonal, monthly, daily, and hourly
variations. Peaking characteristics are critical in the assessment of existing facilities and airfield
components to determine their ability to accommodate forecast increases in passenger and operational
activity throughout the forecast period.

The annual passenger and aircraft operations forecasts for CVG were converted into month, daily, and
peak hour equivalents. The peak hour aircraft operations were developed for passenger; freighter; air
taxi and general aviation; military; and total aircraft operations.

Monthly Seasonality

Monthly enplaned passenger data from CVG was used to determine the peak month for enplaned
passengers. CVG’s busy period for enplaned passengers occurs during the summer months of June
and July. Over the past five years, both June and July have had 9.4 percent of the total annual
enplaned passengers. Exhibit 3.6-1, Monthly Enplaned Passengers, graphically depicts the monthly
seasonality for enplaned passengers at CVG.

EXHIBIT 3.6-1 MONTHLY ENPLANED PASSENGERS
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Although June and July are the peak months for enplaned passengers, they are rarely the peak months
for aircraft operations. Total aircraft operations tend to be more random than enplaned passengers. In
the fourth quarter, freighter operations tend to increase in order to meet demand for the holiday season.
GA and air taxi service tends to be more random than commercial service, so although they make up a
smaller percent of the overall traffic, they tend to have a more significant impact in the seasonality of
aircraft operations. Exhibit 3.6-2, Monthly Aircraft Operations, graphically depicts the monthly
seasonality for aircraft operations at CVG.

EXHIBIT 3.6-2 MONTHLY AIRCRAFT OPERATIONS
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Daily Patterns

The FAA recommends the use of the average day of the peak month, typically referred to as the peak
month average day (PMAD), for purposes of physical planning. As an alternative, the peak month
average weekday (PMAWD) can be used at airports that have domestic service as the predominant
activity and at airports where weekend activity is consistently less than weekday activity.

June and July are the peak months for enplaned passengers. From 2014 through 2016, July had more
passenger operations than June. Additionally, although July typically has slightly less than June in
terms of monthly-enplaned passengers, in 2016 it had more enplaned passengers per average
weekday when excluding the Fourth of July holiday. In 2017, July was the peak month in terms of
passengers. Therefore, July was selected as the peak month for CVG.

Seating information is included in the scheduling data from OAG. This data was used as a proxy to
determine the 2017 PMAWD as passenger data was not available at the daily level. PMAWD was used
as the design day at CVG because the average weekday had 6.8 percent more seats than the average
weekend. Operations at CVG were significantly lower on the Fourth of July holiday than the rest of the
month so it was removed from the analysis for determining the PMAWD. Wednesday, July 19, 2017
was selected because it most closely resembles the average weekday for the month.

Design Day Flight Schedules

A design day flight schedule (DDFS) for 2017 was developed to determine the hourly profile of traffic at
CVG. In order to develop a DDFS that was representative of the traffic CVG to include scheduled and
unscheduled service, a combination of OAG schedules and historical radar data was used.

OAG data for the design day provided the scheduled passenger aircraft operations. The passenger
aircraft operations from OAG were supplemented with radar data for cargo, air taxi, and GA aircraft
operations. Accurate military data was not available in the radar data so additional flights were added to
the DDFS to account for the average day.
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Hourly Profiles

The DDFS was analyzed to determine the hourly profile at CVG to identify the periods of time that
traffic is most concentrated. Using a clock hour as the basis for peak periods does not allow for peak
periods of traffic that occurs across clock hours to be identified, i.e. traffic occurring late in the first hour
combined with the traffic at the beginning of the next hour. Therefore, a rolling 60-minute hour approach
was used to determine the design day profile. In this case, aircraft operations were categorized into one
of 288 five-minute buckets, or bins, that occur during the given day. The sum of twelve sequential
buckets represents a rolling 60-minute hour. In 2017, the peak for departing seats occurred during the
second morning departure push while the arrival peak occurs during the midday. Exhibit 3.6-3, Rolling
60-Minute Seating Profile, July 19, 2017, graphically presents the rolling 60-minute hour profile for
scheduled passenger seats in the DDFS for 2017.

EXHIBIT 3.6-3 ROLLING 60-MINUTE SEATING PROFILE, JULY 19, 2017
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Sources: OAG Aviation Worldwide Ltd, OAG Schedules Analyser; Landrum & Brown analysis
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Exhibit 3.6-4, Rolling 60-Minute Aircraft Operations Profile, July 19, 2017, graphically presents the total
aircraft operations (including scheduled passengers, cargo, air taxi, GA, and military) for the rolling 60-minute
hours for the 2017 DDFS. As shown in the profile, the peaks for aircraft operations are dependent on freighter
operations as the arrival peak occurs just past midnight and the departure peak is during the first morning
departure peak.

EXHIBIT 3.6-4 ROLLING 60-MINUTE AIRCRAFT OPERATIONS PROFILE, JULY 19, 2017
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3-68 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

Derivative Forecast

Information regarding the peak month, average day, and peak hour from the DDFS was used to
formulate metrics to determine the peak period forecast. These metrics include the peak month as a
percent of the annual, the design day as a percent of the peak month, and the peak hour as a percent
of the design day. These peak period metrics were adjusted based on scheduling data for Southwest
Airlines at peer airports and information provided by Amazon Air. It should be noted that peak hour
metrics are specific to CVG's design day. All peak period forecast presented in this section represent
the baseline forecasts.

3.6.5.1 Aircraft Operations Forecast

Annual aircraft operations were divided by the peak month aircraft operations, peak month aircraft
operations were divided by the design day aircraft operations, and the design day aircraft operations
were divided by the peak hour aircraft operations to determine the peak period factors. Peak period
factors were expressed for each of the segments (scheduled passenger, cargo, GA and air taxi, and
military).

It was assumed that the peak month and design day factors would remain relatively unchanged through
the forecast period. However, the expansion of LCCs, ULCCs, and Amazon Air with their unique
operational profiles will have a dramatic impact on the hourly profile of aircraft operations at CVG.
Therefore, the peak hour factors were adjusted to account for these changes. Table 3.6-1, Peak
Period Aircraft Operations Factors, presents the peak period factors associated with aircraft
operations.

The annual, monthly, daily, and hour peak aircraft operations forecasts are presented in Table 3.6-2,
Peak Period Aircraft Operations Forecast. The total of annual, monthly, and design day aircraft
operations is the aggregation of the individual segments. However, each of the individual segments
peak at different period of the day. As a result, peak hour total aircraft operations are not equal to the
sum of the categories.

3.6.5.2 Passenger Forecast

Peak hour passengers were calculated using a similar methodology as peak hour aircraft operations.
The annual and monthly passengers were determined from CVG’s records. The design day passengers
are based on the scheduled seats for the design day as a share of the scheduled seats for the month.
Peak hour passengers were calculated from the aircraft seating configurations in the DDFS and
assumed load factors from the annual passenger aircraft operations forecast. Peak hour passengers as
a percent of the day are expected to change mostly due to the new service provided by LCCs and
ULCCs. Table 3.6-3, Peak Period Passengers Factors provides the peak period factors associated
with passenger activity. Table 3.6-4, Peak Period Passenger Forecast, presents the peak hour
passenger forecasts for CVG.
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TABLE 3.6-1 PEAK PERIOD AIRCRAFT OPERATIONS FACTORS
Segment Level 2017 2022 2027 2032 2037 2050
Peak Month % of Annual | 9.0%  9.0%  9.0% | 9.0% | 9.0% | 9.0%
Design Day % of Peak Month 3.6% 3.6% 3.6% 3.6% 3.6% 3.6%
Domestic Passenger Peak Hour Arrivals % of Design Day 9.7% 9.2% 9.2% 9.1% 8.8% 8.7%
Peak Hour Departures % of Design Day 13.9% 11.9% | 11.6% | 11.6% | 11.2% | 11.3%
Peak Hour Total % of Design Day 9.7% 9.0% 8.9% 8.8% 8.7% 8.7%
Peak Month % of Annual 10.1% 10.1% 10.1% 10.1% 10.1% 10.1%
Design Day % of Peak Month 3.4% 3.6% 3.8% 3.8% 3.8% 3.8%
International Passenger Peak Hour Arrivals % of Design Day 30.8% 28.6% | 27.3% |27.3% | 25.8% | 23.5%
Peak Hour Departures % of Design Day 15.4% 19.0% | 18.2% | 18.2% | 19.4% | 17.6%
Peak Hour Total % of Design Day 23.1% 222% | 21.0% |21.0% | 20.0% | 16.3%
Peak Month % of Annual 9.1% 9.1% 9.1% 9.1% 9.1% 9.1%
Design Day % of Peak Month 3.6% 3.6% 3.6% 3.6% 3.6% 3.6%
Total Passenger Peak Hour Arrivals % of Design Day 9.3% 9.2% 9.2% 9.1% 9.1% 8.8%
Peak Hour Departures % of Design Day 13.4% 11.7% | 11.4% | 11.5% | 11.3% | 11.4%
Peak Hour Total % of Design Day 9.3% 8.9% 8.9% 8.9% 8.7% 8.7%
Peak Month % of Annual 9.0% 8.6% 8.6% 8.6% 8.6% 8.6%
Design Day % of Peak Month 4.2% 3.8% 3.4% 3.4% 3.4% 3.4%
Freighter
Peak Hour Arrivals % of Design Day 28.1% 27.6% | 27.5% |282% | 27.7% | 27.9%
Peak Hour Departures % of Design Day 45.9% 343% | 282% |27.0% | 25.7% | 25.4%
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Segment Level 2017 2022 2027 2032 2037 2050
Peak Hour Total % of Design Day | 23.0%  17.4%  14.5% | 14.2%  14.0% | 14.0%
Peak Month % of Annual 8.8% 8.8% 8.8% 8.8% 8.8% 8.8%
Design Day % of Peak Month 5.2% 5.2% 5.2% 5.2% 5.2% 5.2%
Air Taxi/General Aviation Peak Hour Arrivals % of Design Day 23.3% 22.7% | 21.7% | 20.0% | 19.6% | 21.1%
Peak Hour Departures % of Design Day 18.6% 182% | 17.4% | 16.0% | 19.6% | 17.5%
Peak Hour Total % of Design Day 16.3% 182% | 17.4% | 16.5% | 15.7% | 15.7%
Peak Month % of Annual 7.6% 7.6% 7.6% 7.6% 7.6% 7.6%
Design Day % of Peak Month 20.0% 15.0% 15.0% 15.0% 15.0% 15.0%
Military Peak Hour Arrivals % of Design Day 100.0% | 66.7% | 66.7% | 66.7% | 66.7% | 66.7%
Peak Hour Departures % of Design Day 100.0% 66.7% | 66.7% | 66.7% | 66.7% | 66.7%
Peak Hour Total % of Design Day 50.0% 333% | 33.3% |333% | 33.3% | 33.3%
Peak Month % of Annual 9.1% 8.9% 8.9% 8.9% 8.9% 8.9%
Design Day % of Peak Month 3.8% 3.8% 3.8% 3.8% 3.8% 3.8%
Grand Total Peak Hour Arrivals % of Design Day 7.6% 9.9% 10.9% | 11.0% | 10.6% | 10.4%
Peak Hour Departures % of Design Day 18.4% 16.9% | 15.7% | 16.0% | 15.5% | 15.1%
Peak Hour Total % of Design Day 9.8% 8.9% 8.2% 8.3% 8.2% 8.2%

Sources: KCAB; OAG Aviation Worldwide Ltd, OAG Schedules Analyser; Flight Track Data for 2017; Landrum & Brown analysis
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TABLE 3.6-2 PEAK PERIOD AIRCRAFT OPERATIONS FORECAST
Segment Level 2017 2022 2027 2032 2037 2050
Annual Operations 101,154 113,980 127,360 142,400 153,100 184,180
Peak Month Operations 9,154 10,310 11,530 12,890 13,850 16,670
. Design Day Operations 330 371 415 464 499 600
Domestic Passenger i
Peak Hour Arrivals 16 17 19 21 22 26
Peak Hour Departures 23 22 24 27 28 34
Peak Hour Operations 32 33 37 41 43 52
Annual Operations 3,824 5,670 5,670 5,670 8,030 8,810
Peak Month Operations 386 570 570 570 810 890
] Design Day Operations 13 21 22 22 31 34
International Passenger -
Peak Hour Arrivals 2
Peak Hour Departures
Peak Hour Operations 3
Annual Operations 104,978 119,650 133,030 148,070 161,130 192,990
Peak Month Operations 9,540 10,880 12,100 13,460 14,660 17,560
Design Day Operations 343 392 437 486 530 634
Total Passenger :
Peak Hour Arrivals 16 18 20 22 24 28
Peak Hour Departures 23 23 25 28 30 36
Peak Hour Operations 32 35 39 43 46 55
Annual Operations 36,004 64,550 104,650 119,210 131,010 164,870
Peak Month Operations 3,242 5,532 8,985 10,240 11,250 14,160
) Design Day Operations 135 210 305 348 382 481
Freighter i
Peak Hour Arrivals 19 29 42 49 53 67
Peak Hour Departures Sl 36 43 47 49 61
Peak Hour Operations 31 37 44 50 53 67
Air Taxi/ Annual Operations 9,349 9,510 9,960 10,440 10,940 12,340
General Aviation Peak Month Operations 825 840 880 920 970 1,090
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Segment Level 2017 ‘ 2022 ‘ 2027 2032 2037 ‘ 2050
Design Day Operations 43 44 46 50 51 57
Peak Hour Arrivals 5
Peak Hour Departures
Peak Hour Operations 7
Annual Operations 132 243 243 243 243 243
Peak Month Operations 10 20 20 20 20 20

. Design Day Operations 2 3 3 3 3 3

Military )
Peak Hour Arrivals 1 1 1 1 1 1
Peak Hour Departures 1 1 1 1 1 1
Peak Hour Operations 1 1 1 1 1 1
Annual Operations 150,463 193,953 247,883 277,963 303,323 370,443
Peak Month Operations 13,617 17,272 21,985 24,640 26,900 32,830

Total Design Day Operations 523 649 791 887 966 1,175
Peak Hour Arrivals 20 32 43 49 52 62
Peak Hour Departures 48 55 62 72 75 91
Peak Hour Operations 51 58 65 75 79 95

Sources: KCAB; OAG Aviation Worldwide Ltd, OAG Schedules Analyser; Flight Track Data for 2017; Landrum & Brown analysis
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TABLE 3.6-3 PEAK PERIOD PASSENGERS FACTORS
Segment Level 2017 2022 2027 2032 2037 2050
Peak Month % of Annual | 9.9% | 99% | 99%  99% | 9.9%  9.9%

Design Day % of Peak Month 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%

Domestic Passenger Peak Hour Arriving % of Design Day 12.7% 10.5% 10.5% 10.1% 9.8% 9.7%
Peak Hour Departing % of Design Day 15.6% 12.9% 12.4% 11.6% 10.9% 10.8%

Peak Hour Total % of Design Day 9.8% 9.1% 9.0% 9.0% 9.0% 9.0%
Peak Month % of Annual 11.6% 11.6% 11.6% 11.6% 11.6% 11.6%

Design Day % of Peak Month 3.6% 3.9% 4.1% 4.1% 4.1% 4.1%
International Passenger Peak Hour Arriving % of Design Day 50.4% | 44.8% 39.3% 38.6% 36.8% 35.1%
Peak Hour Departing % of Design Day 41.7% 38.3% 33.5% 33.0% 31.5% 30.0%
Peak Hour Total % of Design Day 29.6% 25.6% 22.4% 22.0% 21.0% 20.0%
Peak Month % of Annual 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Design Day % of Peak Month 3.5% 3.6% 3.6% 3.6% 3.6% 3.6%

Total Passenger Peak Hour Arriving % of Design Day 12.2% 10.2% 10.1% 9.8% 9.5% 9.5%
Peak Hour Departing % of Design Day 15.0% 12.5% 12.0% 11.2% 10.5% 10.5%

Peak Hour Total % of Design Day 9.5% 8.8% 8.7% 8.7% 8.7% 8.7%

Sources: KCAB; OAG Aviation Worldwide Ltd, OAG Schedules Analyser; Flight Track Data for 2017; Landrum & Brown analysis
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TABLE 3.6-4 PEAK PERIOD PASSENGER FORECAST
Segment Level 2017 2022 2027 2032 2037 2050

Annual Passengers 7,580,480 | 9,915,600 11,468,800 | 12,979,200 | 14,373,000 | 17,639,800
Peak Month Passengers 749,808 980,782 1,134,413 1,283,812 1,421,677 1,744,805
Design Day Passengers 26,560 34,693 40,127 45,412 50,288 61,718

Domestic Passenger
Peak Hour Arriving 1,680 1,821 2,098 2,301 2,459 3,007
Peak Hour Departing 2,070 2,246 2,485 2,635 2,733 3,325
Peak Hour Passengers 2,600 3,154 3,608 4,084 4,522 5,550
Annual Passengers 271,836 318,600 356,600 390,400 418,200 470,800
Peak Month Passengers 31,585 37,019 41,434 45,361 48,591 54,703
Design Day Passengers 1,150 1,434 1,688 1,848 1,979 2,228

International Passenger
Peak Hour Arriving 290 321 331 357 365 391
Peak Hour Departing 240 274 283 304 311 334
Peak Hour Passengers 340 366 378 406 416 446
Annual Passengers 7,852,316 | 10,234,200 | 11,825,400 | 13,369,600 | 14,791,200 @ 18,110,600
Peak Month Passengers 781,393 1,017,800 1,175,847 1,329,173 1,470,268 1,799,508
Design Day Passengers 27,710 36,127 41,815 47,259 52,268 63,946

Total Passenger
Peak Hour Arriving 1,690 1,835 2,115 2,319 2,478 3,030
Peak Hour Departing 2,080 2,263 2,504 2,655 2,754 3,351
Peak Hour Passengers 2,620 3,179 3,636 4,115 4,557 5,593

Sources:

KCAB; OAG Aviation Worldwide Ltd, OAG Schedules Analyser; Flight Track Data for 2017; Landrum & Brown analysis
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Comparison to the TAF

The FAA publishes its own forecast annually for each U.S. airport, including CVG. The TAF is
“prepared to assist the FAA in meeting its planning, budgeting, and staffing requirements. In addition,
state aviation authorities and other aviation planners use the TAF as a basis for planning airport
improvements.”*® The most recent release is the 2018 TAF that was issued in early 2019.

If the Sponsor Forecast is used for FAA decision-making, such as key environmental issues, noise
capability planning, airport layout plan, and initial financial decisions, the FAA requires that the Sponsor
Forecast is compared to the most recent TAF to determine if they are consistent. For all classes of
airports, forecasts for total passenger enplanements, based aircraft, and total aircraft operations are
considered consistent with the TAF if they meet the following criterion:*®

= Forecasts differ by less than 10 percent in the five-year forecast period

» Forecasts differ by less than 15 percent in the ten-year forecast period
If the Sponsor Forecast is not consistent with the TAF, differences must be resolved before proceeding.

The TAF is prepared on a U.S. Government Fiscal Year (FY) basis (October through September) rather
than calendar year. The forecast presented herein was developed on a calendar year basis. When an
airport’s traffic is growing rapidly, a timing difference between the FY base year and the calendar base
year can be significant. This timing difference distorts a straight future year comparison between the
two forecasts.

The 2018 TAF includes historical information on aircraft operations from FY1990 through FY2017 and
forecasts for FY20182° to FY2045. At airports with FAA towers like CVG, historical aircraft operations
data is provided by FAA air traffic controllers, which count landings and takeoffs. These aircraft
operations are recorded as either air carrier, commuter & air taxi, GA, or military. Air carrier is defined
as an aircraft with seating capacity of more than 60 seats or a maximum payload capacity of more than
18,000 pounds carrying passengers or cargo for hire or compensation. Commuter & air taxi aircraft are
designed to have a maximum seating capacity of 60 seats or a maximum payload capacity of 18,000
pounds carrying passengers or cargo for hire or compensation.

According to the 2018 TAF, aircraft operations at CVG increased from 138,018 in FY2013 to 145,640 in
FY2017, representing an AAGR of 1.4 percent. The 2018 TAF projects that aircraft operations at CVG
will increase from 145,640 in FY2017 to 210,769 in 2027, representing an AAGR of 3.8 percent.

The enplaned passenger information in the 2018 TAF includes historical values from FY1976 through
FY2017, estimated enplaned passenger figures for FY2018, and forecasts from FY2019 to FY2040.
Historical enplaned passenger data is obtained through the U.S. Department of Transportation T-100
Reports.

According to the 2018 TAF, enplaned passengers at CVG increased from 2.8 million in FY2013 to an
estimated 3.7 million in FY2017, representing an AAGR of 7.0 percent. During this span, enplaned
passengers provided in the 2018 TAF have been on average within 4.9 percent of CVG’s records.

18 Federal Aviation Administration, Terminal Area Forecast Summary: Fiscal Years 2016-2045, July 2017.
19 Federal Aviation Administration, Review and Approval of Aviation Forecasts, June 2008.
20 Operations data for FAA towers and Federal contract towers for 2017 are actual.
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There are two reasons for this difference. The data provided in the TAF is on a fiscal year basis.
Additionally, the enplaned passengers provided in the TAF exclude non-revenue passengers and
military charter passengers. In 2017, there were 3.9 million enplaned passengers at CVG, which is 6.8
percent higher than the 3.7 million for FY2017 in the 2018 TAF. The 2018 TAF projects that enplaned
passengers will increase from an estimated 3.7 million in FY2017 to 5.1 million in FY2027, representing
an AAGR of 3.4 percent.

In order to compare the forecast presented herein to the 2018 TAF, Appendix B and C templates from
the FAA Office of Aviation Policy and Plans (APO) document, Forecasting Aviation Activity by Airport,
have been completed. In order to make apt comparisons (i.e. adjust for differences resulting from FFY)
the forecast presented herein has been adjusted so that there was no variance in the base year in
Appendix C. The appendices are provided in the Table 3.7-1, FAA TAF Forecast Comparison —
Appendix B, and Table 3.7-2, FAA TAF Forecast Comparison — Appendix C, respectively.
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TABLE 3.7-1 FAA TAF FORECAST COMPARISON — APPENDIX B
A. Forecast Levels and Growth Rates
Base Year Base Year Base Year Base Year Base Yearto Base Yearto Base Yearto Base Yearto
Base Year +1 year + 5 years + 10 years + 15 years +1 year + 5 years + 10 years + 15 years
2017 2018 2022 2027 2032 2017-2018 2017-2022 2017-2027 2017-2032
Passenger Enplanements
Air carrier 2,278,211 2,739,378 3,393,618 4,099,214 4,630,429 20.2% 8.3% 6.0% 4.8%
Commuter 1,647,947 1,700,636 1,723,482 1,813,486 2,054,371 32% 0.9% 1.0% 1.5%
TOTAL ENPLANEMENT S 3,926,158 4,440,014 5,117,100 5,912,700 6,684,800 13.1% 5.4% 4.2% 36%
Operations
tinerant
Air carrier 67,020 79,161 112,880 165,312 186,521 18.1% 11.0% 9.4% 71%
Commuter/air taxi 73,962 73,119 71,320 72,368 80,759 -1.1% -0.7% -0.2% 0.6%
Total Commercial Operations 140,982 152,280 184,200 237,680 267,280 8.0% 55% 5.4% 4.4%
General aviation 9,349 9,160 9,510 9,960 10,440 -2.0% 0.3% 0.6% 0.7%
Military 132 243 243 243 243 84.1% 13.0% 6.3% 4.2%
Local
General aviation 0 0 0 0 0 0.0% 0.0% 0.0% 0.0%
Military 0 0 0 0 0 0.0% 0.0% 0.0% 0.0%
TOTAL OPERATIONS 150,463 161,683 193,953 247,883 277,963 75% 52% 5.1% 4.2%
Instrument Operations
Peak Hour Operations 51 55 57 64 74 78% 22% 2.3% 25%
Cargo/Mail
(Enplaned + Deplaned Tons) 1,041,890 1,241,320 1,896,622 2,689,471 3,146,645 19.1% 12.7% 9.9% 76%
Based Aircraft
Single Engine (Nonjet) 2 2 2 2 2
Multi Engine (Nonjet) 1 1 1 1 1
Jet Engine 10 10 13 15 16
Helicopter - - - - -
Other - - - - -
TOTAL BASED AIRCRAFT 13 13 16 18 19
B. Operational Factors
Base Year Base Year Base Year Base Year
Base Year +1 year + 5 years + 10 years + 15 years
2017 2018 2022 2027 2032
Average aircraft size (seats)
Air carrier 158.9 160.7 157.9 155.4 157.2
Commuter 64.1 65.4 66.8 69.9 7086
Average enplaning load factor
Air carrier 82.3% 83.6% 80.7% 79.5% 80.4%
Commuter 73.4% 75.3% 77.8% 77.9% 77.9%
GA operations per based aircraft 719 705 594 553 549
Sources: FAA, 2018 Terminal Area Forecast; Landrum & Brown analysis
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TABLE 3.7-2 FAA TAF FORECAST COMPARISON — APPENDIX C

% Variance
Sponsor vs
2018 TAF

Forecast Sponsor
Year Forecast

Segment

Passenger Enplanements

Base year 2017 3,653,411 3,653,411 0.0%
Base year + 5 years 2022 4,761,619 4,689,422 1.5%
Base year + 10 years 2027 5,501,950 5,095,298 8.0%
Base year + 15 years 2032 6,220,412 5,560,298 11.9%
Commercial Operations?
Base year 2017 139,475 139,475 0.0%
Base year + 5 years 2022 182,231 172,903 5.4%
Base year + 10 years 2027 235,139 205,705 14.3%
Base year + 15 years 2032 264,423 227,638 16.2%
Total Operations
Base year 2017 145,640 145,640 0.0%
Base year + 5 years 2022 187,735 177,967 5.5%
Base year + 10 years 2027 239,937 210,769 13.8%
Base year + 15 years 2032 269,053 232,702 15.6%
1 Commercial operations include operations by passenger airlines, all-cargo airlines, and air taxi operators.
Notes: Sponsor forecast has been adjusted so that variance in the base year would be zero to account for differences in
Sources: Ir:ﬁ),mzr:)glé Terminal Area Forecast; Landrum & Brown analysis
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4  Facility Requirements

4.1 Introduction

This chapter presents the future planning requirements for Airport facilities that will be needed in order
to provide sufficient capacity to meet the projected demand throughout the planning period at the
Cincinnati/Northern Kentucky International Airport (CVG). In addition to providing sufficient capacity,
consideration has been given throughout to providing acceptable levels of service for all Airport users.
The requirements were calculated using Federal Aviation Administration (FAA) standards where
applicable as well as established industry planning standards.

For the purposes of master planning, the requirements presented herein are tied to four Planning
Activity Levels (PALSs). The use of PALs rather than years provides CVG with flexibility to plan for the
implementation of future projects based on actual growth in traffic, rather than a point in time. The
associated activity levels for each PAL are shown in Table 4.1-1, Planning Activity Levels. These
PALs were selected based on the activity levels presented in Appendix 1-B, Alternative Forecasts,
Section 6, Recommended Forecast.?

TABLE 4.1-1 PLANNING ACTIVITY LEVELS
Million Annual Total Annual Total Peak | Total Peak
Passengers (MAP) Operations Hour Hou_r
Passengers | Operations
Existing 8 150,000 2,620 46
PAL 1 11 200,000 3,210 56
PAL 2 13 260,000 4,100 71
PAL 3 16 350,000 5,340 102
PAL 4 19 460,000 5,790 136

Sources: Kenton County Airport Board (KCAB); OAG Aviation Worldwide Ltd, OAG Schedules Analyzer; Flight Track Data
for 2017; Landrum & Brown analysis

1 The forecast demand levels associated with PAL 1 through 4 and the associated design day flight schedules were
used to develop the requirements presented in this chapter.
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Airfield

The determination of airfield facility requirements falls into five broad categories:

»  Runway Demand/Capacity: Defines the ability of the existing runways to accommodate future
demand and identifies the improvements required to accommodate those volumes.

= Runway Length: Calculates the runway length needed to accommodate the existing and future
fleet mix.

* Runway EXxits: Identifies the exits needed by the current and projected fleet in order to
minimize Runway Occupancy Time (ROT) and improve the efficiency of the runways.

= Taxiway Demand/Capacity: Identifies taxiway needs that will improve the operational efficiency
of the airfield.

= Airfield Design Standards: Compares the existing airfield geometry to the current FAA design
standards to identify where changes may be necessary.

4.21 Runway Demand/Capacity

The purpose of the CVG airfield demand/capacity analysis was to determine the capacity of the airfield
in terms of the maximum number of operations that can be accommodated. This capacity was
compared to projected demand through PAL 4 to identify when additional airfield capacity may be
needed.

4211 Methodology

The FAA Airfield Capacity Model (ACM) was used to assess airfield capacity for the CVG Master Plan.
The ACM is a spreadsheet-based model that calculates hourly runway capacity based on federal Air
Traffic Control (ATC) guidelines included in FAA JO 7110.65X, Air Traffic Control, as well as airport-
specific input parameters. The ACM uses the hourly capacity results and demand profiles to calculate
an airport’'s annual capacity, referred to as Annual Service Volume (ASV).

Capacity was assessed separately for daytime (7:00 AM — 9:59 PM) and nighttime (10:00 PM — 6:59
AM) operations due to traffic and runway use differences. Daytime operations consist primarily of
commercial passenger operations, with one cargo operations bank (Amazon Air) occurring during
daytime hours. Nighttime operations are made up mostly of cargo activity, overlapping with passenger
departures from 6:00 AM to 7:00 AM. The different types of activity (passenger during the day, cargo at
night) result in different peaking patterns and fleet mix. In addition, runway use differs at night due to
noise restrictions.
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4.2.1.2 Additional Capacity Need Determination

The CVG Master Plan airfield analysis used the ACM to determine the number of operations that can
be processed by the runway system in an hour. The ACM does not consider delays; therefore, the ACM
assumes a zero delay condition. An airport does not need to add additional capacity immediately when
demand exceeds capacity, as delays should be considered. Delay is defined as the difference between
the actual and the normal or unimpeded time required for an aircraft to traverse the airfield or airspace.
Delays occur when demand exceeds capacity. The greater the differential in demand versus capacity,
the higher the delays will be. Most airports operate with delays, especially in their peak hours. The
determination of when an airport needs a new runway is typically based on a delay threshold. Airport
officials determine a maximum delay threshold that will trigger the need to add runway capacity.

This definition of “acceptable” delays differs by airport. Typically, a new runway can be justified when
delays reach an average of six to ten minutes per operation.

In the case of CVG, the analysis presented herein identifies when demand exceeds capacity so that
CVG officials can determine when to initiate a delay study and start planning for additional runway
capacity. It can take a minimum of 15 years to plan for a new runway, conduct the appropriate
environmental studies, and design and construct a new runway. As a general industry rule of thumb, a
delay study should be initiated when actual operations reach 60 percent to 80 percent of capacity to
allow sufficient time to build a new runway.

4.21.3 Daytime Demand/Capacity Analysis

The ACM was used to calculate peak hour capacity and ASV for daytime operations, which consist
primarily of commercial passenger operations. Capacity was assessed for 2017 (for calibration
purposes) and future conditions. Capacity is partially a function of the demand characteristics such as
peaking patterns and fleet mix. For purposes of this analysis, the PAL 3 peaking factors and fleet mix
were used in the future capacity calculations. PAL 3 was used instead of PAL 4 because the design
day flight schedules (DDFSs), and the detailed information they provide, were not available for PAL 4.
Instead, PAL 4 capacity was assumed to be equivalent to PAL 3 capacity because the peaking patterns
and fleet mix are similar between the two activity levels.

Daytime Assumptions

The ACM was run with standard aircraft separations, runway occupancy times, and approach speeds.
Airport-specific inputs to the ACM include operational peaking characteristics, fleet mix, historical
weather conditions, and runway use. These inputs are described in the subsections that follow.
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Daytime Aircraft Operations

The ACM requires that aircraft operations factors be defined in order to calculate ASV from peak hour
capacity (referred to as D-Factor and H-Factor). These factors provide an indication of peaking
characteristics. The D-Factor is defined as annual operations divided by design day operations. The H-
Factor equals design day operations divided by peak hour operations.

The resulting factors for PAL 3 are compared to the 2017 factors in Table 4.2-1, Daytime Peaking
Patterns. The D-Factor is projected to increase from 287.7 to 306.2, indicating that daily activity will
become less peaked in the future. Conversely, the H-Factor is expected to decrease from 10.1 in 2017
to 8.4 in PAL 3. This increase indicates that the peak hour will become more peaked in the future than it
was in 2017. The hourly pattern of operations is presented in Exhibit 4.2-1, Hourly Operations.

TABLE 4.2-1 DAYTIME PEAKING PATTERNS

Parameter 2017 PAL 3
Daytime Annual Operations 110,741 222,933
Daytime Design Day Operations 385 728
Daytime Peak Hour Operations 38 87
D-Factor 287.7 306.2
H-Factor 10.1 8.4
Source: Landrum & Brown analysis

EXHIBIT 4.2-1 HOURLY OPERATIONS
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Daytime Aircraft Fleet Mix

The mix of aircraft is a critical input for the ACM. The fleet mix, organized by aircraft wake category, is
presented in Table 4.2-2, Daytime Aircraft Fleet Mix. The proportion of Category B and D aircraft
(such as B747, A330, B767, etc.) are expected to increase from 2017 to PAL 3, while the smaller
Category E and F aircraft (regional jets and general aviation aircraft) are expected to decline in share.

TABLE 4.2-2 DAYTIME AIRCRAFT FLEET MIX

Percent of Operations

2017 PAL 3

Maximum Takeoff
Weight (Ibs)

Category Wingspan (ft)

Category A >= 300,000 > 245 0.0% 0.0%

Category B >= 300,000 <=245 and >175 0.5% 11.4%

Category C >= 300,000 <=175 and > 125 10.4% 11.4%

Category D < 300,000 <=175and > 90 25.0% 33.9%

Category E > 41,000 <=90 and > 65 51.1% 33.6%

Category F < 41,000 <=125 13.0% 9.7%
Source: Landrum & Brown analysis

Weather Conditions

ASV is partially a function of local weather conditions. In particular, the ASV calculation requires as
input the occurrence of Visual Meteorological Conditions (VMC) versus Instrument Meteorological
Conditions (IMC). VMC is defined as conditions where visibility is greater than or equal to three miles
and the cloud ceiling is greater than or equal to 1,000 feet. Visual Flight Rules (VFR) apply during VMC,;
similarly, Instrument Flight Rules (IFR) apply during IMC. The distinction between IMC and VMC is
important because the separation distance required between aircraft arriving and departing during IMC
conditions is greater than that required during VMC conditions. Consequently, given the same runway
configuration, fewer aircraft operations can typically be accommodated during IMC conditions than
during VMC conditions. At CVG, VMC occurs 93 percent of the time whereas IMC occurs 7 percent of
the time.?

2 Chapter 1, Inventory of Existing Conditions, Section 2.3.4, Meteorological Conditions

Chapter 4 | Facility Requirements | 4-5



Master Plan 2050
Final — March 2021

Daytime Runway Use

As presented on Exhibit 4.2-2, CVG Existing Runways, CVG has four runways — three parallel
runways (18R/36L, 18C/36C, and 18L/36R) and one crosswind runway (09/27). Runway 18R/36L is the
shortest runway and is not currently used on a regular basis. During daytime hours, CVG is typically
operated in a North or South Flow configuration with arrivals and departures on Runways 18C/36C and
18L/36R. Runway 27 is used by departures when winds and weather conditions permit.

Model Calibration

Calibration of the ACM is an important step in the airfield demand/capacity analysis. This process
ensures that the model accurately reflects CVG operations. The 2017 VMC capacity rate from the ACM
was calibrated to the facility call rate listed in the FAA Aviation System Performance Metrics (ASPM)
database of 88 operations per hour.

The predominant operating configuration used today at CVG is operations on Runways 18C/36C and
18L/36R with departures on Runway 27. This configuration was run in the ACM, yielding an hourly
capacity of 89 operations in VMC and 74 operations in IMC. The VMC rate is consistent with the call
rate listed in ASPM. In addition, these rates were reviewed with Air Traffic Control Tower (ATCT)
officials, and they indicated the rates are representative of actual conditions.?

3 ATCT officials validated the results in a meeting on June 21, 2018.
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EXHIBIT 4.2-2 CVG EXISTING RUNWAYS

Sources: FAA CVG Airport Diagram October 12, 2017; KCAB; Woolpert Photography dated September 23, 2017
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Daytime Capacity Results

The ACM was run for PAL 3 to determine the future capacity of (1) dual parallel runways with Runway
27 departures and (2) triple parallel runways. The dual parallels with Runway 27 results are presented
in Table 4.2-3, PAL 3 Peak Hour Capacity and ASV for Dual Parallel Runways + Runway 27. Dual
parallel runways with departures on Runway 27 have an ASV of 213,500 at PAL 3. As presented in
Table 4.2-4, PAL 3 Peak Hour Capacity and ASV for Triple Parallel Runways, triple parallel
runways have an ASV of 302,000 at PAL 3 (the use of Runway 27 is not available during the operation
of triple parallel runways due to runway intersections and coordination of operations that would be
required).

TABLE 4.2-3 PAL 3 PEAK HOUR CAPACITY AND ASV FOR DUAL PARALLEL RUNWAYS +
RUNWAY 27

Configuration Capacity

Peak Hour Capacity (Operations/Hour)

VMC — with Runway 27 90
IMC — with Runway 27 75
VMC - no Runway 27 88
IMC — no Runway 27 70
All-Weather Average 89
ASV (operations) 213,500
Source: Landrum & Brown analysis
TABLE 4.2-4 PAL 3 PEAK HOUR CAPACITY AND ASV FOR TRIPLE PARALLEL RUNWAYS

Configuration Capacity

Peak Hour Capacity (Operations/Hour)

VMC 132
IMC 105
All-Weather Average 130
ASV (operations) 302,000
Source: Landrum & Brown analysis
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Daytime Demand/Capacity

The two ASV values were compared to PAL 1 through 4 daytime operations in Exhibit 4.2-3, Daytime
Demand vs Capacity. Demand will exceed the capacity of the current runway use configuration
(Runways 18C/36C and 18L/36R with departures on Runway 27) just prior to PAL 3.

The daytime demand is projected to remain below the capacity of triple parallel runways through PAL 4.
The two graphs also show the 60 percent and 80 percent capacity thresholds for the triple parallel
runway capacity. The 60 percent triple parallel runway capacity threshold will be reached at 181,000
annual daytime operations, whereas the 80 percent threshold equates to 242,000 annual daytime
operations. The 60 percent threshold will occur shortly after PAL 2 and the 80 percent threshold will
occur after PAL 3. Based on these results, CVG should monitor operations levels over the next decade,
and be ready to initiate a delay study when operating levels approach approximately 60 percent of
ASV.

EXHIBIT 4.2-3 DAYTIME DEMAND VS CAPACITY

Source: Landrum & Brown analysis
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4.21.4 Nighttime Demand/Capacity Analysis

Similar to the daytime demand/capacity analysis, the nighttime analysis used the ACM, although with a
different approach. Instead of calculating peak hour total operations capacity, the nighttime analysis
calculated peak hour arrival capacity and peak hour departure capacity independently. Arrivals and
departures were evaluated separately because:

= Departure demand is higher than arrival demand

= Arrival capacity is lower than departure capacity

ASV was not calculated for nighttime operations due to these peaking patterns and capacity
differences. In addition, the analysis focused on VMC capacity only, rather than the all-weather
average. As with the daytime analysis, capacity was calculated based on the PAL 3 peaking
characteristics and fleet mix.

Nighttime Assumptions

The ACM was run with standard aircraft separations, runway occupancy times, and approach speeds.
Airport-specific inputs to the ACM nighttime analysis include aircraft operations, aircraft fleet mix,
weather conditions, and runway use. These inputs are described in the subsections that follow.

Nighttime Aircraft Operations

The nighttime activity (made up primarily of cargo traffic) is expected to arrive and depart in one distinct
arrival bank and one distinct departure bank, rather than operating more uniformly throughout the night,
as presented in Exhibit 4.2-4, Hourly Operations. In addition, the departure bank overlaps with the early
morning departure push of the commercial passenger traffic. As a result, the departure bank has higher
activity than the arrival bank.
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EXHIBIT 4.2-4 HOURLY OPERATIONS
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Nighttime Aircraft Fleet Mix

The mix of aircraft is a critical input for the ACM. The fleet mix is presented in Table 4.2-5, Nighttime
Aircraft Fleet Mix by category. The percentage of Category B aircraft is projected to increase from
2017 to PAL 3 while the smaller Category E and F aircraft are expected to decline in share.

TABLE 4.2-5 NIGHTTIME AIRCRAFT FLEET MIX

Percent of Operations

2017 PAL 3

Maximum Takeoff
Weight (Ibs)

Category Wingspan (ft)

Category A >= 300,000 > 245 0.0% 0.0%
Category B >= 300,000 <= 245 and >175 9.6% 25.9%
Category C >= 300,000 <=175and > 125 31.5% 32.3%
Category D < 300,000 <=175and > 90 32.9% 31.8%
Category E > 41,000 <=90 and > 65 16.4% 7.7%
Category F < 41,000 <=125 9.6% 2.3%

Sources: FAA Advisory Circular (AC) 90-23G, Aircraft Wake Turbulence; Landrum & Brown analysis
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Nighttime Runway Use

Although CVG has four runways, not all are used during nighttime hours due to the noise abatement
runway use program. According to Order CVG 7110.28M, Cincinnati/Northern Kentucky International
Airport Runway Use Program, 11/22/2011, Runway 27 is the preferred runway for departures during
nighttime hours. If an aircraft cannot use Runway 27, traffic shall be assigned in the following order:
36C, then 09, then 18C. Runway 09 is the preferred runway for arrivals. If an aircraft cannot use
Runway 09, traffic should be assigned in the following order: 27, then 36C, then 18C.4

Due to increased delays, flight schedule changes by the passenger and cargo carriers, and the inability
to operate “contra-flow” procedures (arrivals on Runway 09 with departures on Runway 27), the ATCT
has been authorized to use Runway 36R in addition to Runway 09/27 at night on a limited basis since
2014. The FAA is in the process of conducting an environmental analysis for unlimited use of Runway
18L/36R during nighttime hours.

Given today’s runway use, and the expected need to begin using additional runways more often in the
future as nighttime demand increases, various runway use scenarios were evaluated for arrivals and
departures. The arrival runway use scenarios are presented in Exhibit 4.2-5, Arrival Runway Use
Scenarios, and described as follows:

= Single Runway (09): The Runway 09 single-runway operation is currently the preferred mode
for nighttime arrivals.

= Two Runways (09 and 18L/36R): During visual approaches in VMC, arrivals on Runway 09 are
independent of operations on Runway 18L/36R. During IMC, arrivals on Runway 09 must be
coordinated with operations on Runway 18L/36R.

= Dual Parallel Runways (18C/36C and 18L/36R): Runways 18C/36C and 18L/36R have
sufficient spacing to be operated as independent runways in all weather conditions.

= Triple Parallel Runways (18R/36L, 18C/36C, and 18L/36R): The three parallel runways have
sufficient spacing to be operated as independent runways in all weather conditions.

4 Runway use program applies to turbojet aircraft weighing 75,000 pounds or more whenever wind, weather, and field
conditions permit.
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EXHIBIT 4.2-5 ARRIVAL RUNWAY USE SCENARIOS

Source: Landrum & Brown analysis
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The departure runway use scenarios are presented in Exhibit 4.2-6, Departure Runway Use
Scenarios and described as follows:

= Single Runway (27): The Runway 27 single-runway operation is currently the preferred mode
for nighttime departures.

» Two Runways (27 and 18L/36R): Departures on Runway 27 can operate independently of
operations on Runway 18L/36R because the flight paths do not intersect.

» Three Runways (27, 18C/36C, and 18L/36R): Runways 09/27 and 18C/36C intersect so
operations on these two runways are dependent and must be coordinated; Runway 18L/36R
operations are independent of operations on Runway 18C/36C and departures on Runway 27.

*= Triple Parallel Runways (18R/36L, 18C/36C, and 18L/36R): The three parallel runways have
sufficient spacing to be operated as independent runways in all weather conditions.

EXHIBIT 4.2-6 DEPARTURE RUNWAY USE SCENARIOS

Source: Landrum & Brown analysis
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Nighttime Capacity Results

The ACM was run for PAL 3 for the runway use scenarios described in the previous section. The arrival
capacity results are presented in Table 4.2-6, Nighttime Capacity Results — Arrivals. A single runway
generates an hourly capacity of 34 arrivals in VMC. This capacity was doubled to determine the two-
runway and dual parallel runway VMC capacity and tripled to obtain the triple runway VMC capacity.

TABLE 4.2-6 NIGHTTIME CAPACITY RESULTS — ARRIVALS

Arrival Capacity (Arrivals/Hour)

Runway Use Scenario

VMC IMC

Single Runway (09) 34 27

Two Runways (09 and 18L/36R) 68 30

Dual Parallel Runways (18C/36C, and 18L/36R) 68 54

Triple Parallel Runways (18R/36L, 18C/36C, and 18L/36R) 102 81
Source: Landrum & Brown analysis

The IMC capacity for a single runway is 27 arrivals per hour. This capacity was doubled to determine
the dual parallel runway IMC capacity, and tripled to obtain the triple runway IMC capacity. The IMC
capacity for two runways (Runway 09 and 18L/36R) is 30 arrivals, much lower than that obtained for
dual parallels (54). The two-runway IMC capacity is lower because Runway 09 arrivals must be
coordinated with operations on Runway 18L/36R in IMC, thereby reducing the capacity to just over that
of a single runway.

The departure results from the ACM are presented in Table 4.2-7, Nighttime Capacity Results —
Departures. The ACM results in a single runway capacity of 37 departures in VMC and 32 departures
in IMC. These capacities were doubled to determine the two-runway capacity and tripled to obtain the
triple parallel runway capacity. The three-runway operation results in a VMC capacity of 98 departures,
and an IMC capacity of 90 departures. The capacity of this configuration is not as high as triple parallels
because Runway 27 intersects Runway 18C/36C.

TABLE 4.2-7 NIGHTTIME CAPACITY RESULTS — DEPARTURES

Departure Capacity (Departures/Hour)

Runway Use Scenario

Single Runway (27) 37 32

Two Runways (27 and 18L/36R) 74 64

Three Runways (27, 18C/36C, and 18L/36R) 98 20

Triple Parallel Runways (18R/36L, 18C/36C, and 18L/36R) 111 96
Source: Landrum & Brown analysis
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The capacity rates shown for three runways and triple parallel runways are not currently achievable for
three reasons: (1) nighttime noise abatement runway use program, (2) nighttime departure heading
restrictions, and (3) runway length.

Runway Use: The nighttime noise abatement runway use program at CVG limits which
runways can be used at night, as discussed previously. In order to achieve the maximum
capacity rates shown in the table for three runways and triple parallel runways, the runway use
restrictions would have to be lifted.

Departure Headings: FAA limits the departure headings in North Flow from the parallel
runways. All departures from the parallel runways must fly the same heading along the Ohio
River to minimize the impact of overflights over incompatible land uses. In terms of capacity, this
restriction limits the capacity of the three parallel runways to approximately a single runway. In
order to achieve the maximum capacity rates shown in the table for three runways and triple
parallel runways, the departure heading restrictions would have to be lifted.

Runway Length: The capacity calculation assumes runway length is not a restriction, which is
not currently the case at CVG. Runway 18L/36R is 10,000 feet long, Runway 18C/36C is 11,000
feet long, and Runway 18R/36L is 8,000 feet long. The three parallel runways are not as long as
Runway 09/27, which is 12,000 feet long. As presented in Section 4.3.3, Runway Length
Analysis Summary, 12,000 feet of runway length is needed to accommodate 100 percent of
PAL 4 projected departures. Because the lengths of the three parallel runways are uneven, and
none are 12,000 feet long, some aircraft would be restricted from using their preferred runway
from an airspace standpoint. If an aircraft is forced to use a less optimal parallel runway, it may
have to cross the departure flight path of another runway(s). Aircraft that require more than
11,000 feet of runway would have to use Runway 27, which intersects two of the parallel
runways. Both of these instances would reduce the throughput of the runway system for
departures. In order to achieve the maximum capacity rates shown in the table, Runway
18R/36L would have to be extended to a length that is more consistent with the other two
parallel runways (10,000 to 11,000 feet long). Additionally, at least one of the parallel runways
would have to be extended to 12,000 feet long to replace the length of Runway 27. These
runway length increases are only needed when aircraft must depart on all three parallel
runways.

The need to lift runway use restrictions, lift departure heading restrictions, and provide additional
runway length for the parallel runways is predicated on demand increasing as projected.
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Nighttime Demand/Capacity — Arrivals

The VMC peak hour arrival capacity was compared to the PALs. The results are summarized in Table
4.2-8, Nighttime Arrival Demand vs Capacity, and graphically depicted on Exhibit 4.2-7, Nighttime
Arrival Demand vs Capacity. Current (2017) arrival demand is below the VMC arrival capacity of a
single runway; demand will exceed capacity just after PAL 1. The arrival demand is projected to exceed
the VMC capacity of dual parallel runways between PAL 2 and PAL 3, and of triple parallel runways two
years before PAL 4.

When ATC determines that arrival operations need to occur on two runways, there are two choices of
runway use in VMC. The first involves arrivals on Runways 09 and 18L/36R. As discussed in the
Nighttime Runway Use Section, this operation is independent in VMC but not IMC. This runway use
scenario has the same VMC capacity as dual parallel runways and demand would not exceed capacity
until after PAL 2. In IMC, however, the Runway 09 and 18L/36R scenario would not provide much more
capacity than a single runway; dual parallels would be needed before PAL 2.

TABLE 4.2-8 NIGHTTIME ARRIVAL DEMAND VS CAPACITY

VMC Peak Hour

Runway Use Scenario Arrival Capacity

Demand Exceeds VMC Capacity

Single Runway (09) 34 One Year After PAL 1

Dual Parallel Runways
(18C/36C and 18L/36R)

Triple Parallel Runways
(18R/36L, 18C/36C, and 18L/36R)

68 PAL 2 — PAL 3

102 Two Years Before PAL 4

Source: Landrum & Brown analysis
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EXHIBIT 4.2-7 NIGHTTIME ARRIVAL DEMAND VS CAPACITY

Notes: Capacity values reflect VMC arrival capacity rates.
The VMC capacity of the two runway scenario (arrivals on Runways 09 and 18L/36R) is the same as dual
parallel runways (Runways 18C/36C and 18L/36R). However, the IMC capacity is only three operations higher
than a single runway because arrivals on Runway 09 have to be coordinated with operations on Runway
18L/36R in IMC.

Source: Landrum & Brown analysis
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Nighttime Demand/Capacity — Departures

The VMC peak hour departure capacity was compared to the PALs. The results are summarized in
Table 4.2-9, Nighttime Departure Demand vs Capacity, and graphically depicted on Exhibit 4.2-8,
Nighttime Departure Demand vs Capacity. Current (2017) demand already exceeds the departure
capacity of a single runway. This conclusion has been validated by ATCT officials who indicated that
the departure push is experiencing delays now. The two-runway configuration (Runways 27 and
18L/36R) capacity will be exceeded between PAL 2 and PAL 3. Departure demand is projected to
exceed the capacity of three runways (27, 18C/36C, and 18L/36R) one year after PAL 3, and of triple
parallel runways between PAL 3 and PAL 4.

TABLE 4.2-9 NIGHTTIME DEPARTURE DEMAND VS CAPACITY

VMC Peak Hour
Departure Capacity

Runway Use Scenario

Demand Exceeds VMC Capacity

One Runway (27) 37 Currently
Two Runways (27 and 18L/36R) 74 PAL 2 - PAL 3

Three Runways

(27, 18C/36C, and 18L/36R) %8 One Year After PAL 3

Triple Parallel Runways

(18R/36L, 18C/36C, and 18L/36R) 111 PALS—PAL 4

Source: Landrum & Brown analysis

Chapter 4 | Facility Requirements | 4-19



EXHIBIT 4.2-8

140
135
130
125
120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5

0

Annual Daytime Operations

NIGHTTIME DEPARTURE DEMAND VS CAPACITY

Triple Parallel Runway Capacity = 111

Three Runways (27, 18L/36R, & 18C/36C) Capacity = 98

Two Runways (27 & 18L/36R) Capacity = 74

Runway (27) Ca 37

2017 PAL 1 PAL 2
Planning Activity Level

m Peak Hour Departures

Note: Capacity values reflect VMC departure capacity rates.
Source: Landrum & Brown analysis
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Nighttime Runway Use Recommendations

The demand/capacity analysis demonstrates that nighttime demand will exceed existing capacity one
year after PAL 1 for arrivals, and between PAL 2 and PAL 3 for departures. However, as discussed in
Section 4.2.2, Additional Capacity Need Determination, an airport does not necessarily need to add
additional capacity immediately when demand exceeds capacity — an acceptable amount of delay
should be considered. An analysis of delay at CVG may defer the need to use an additional runway
during nighttime hours by several years. CVG officials should begin monitoring delays over the next
several years.

The demand/capacity analysis also demonstrates that nighttime demand will exceed the capacity of the
triple parallel runways towards the end of the planning period. A delay analysis would likely defer this
need past 2050 so a new runway should not be planned for at this time. As with the daytime analysis,
CVG should begin monitoring operations levels over the next decade, and be ready to initiate a delay
study when operating levels reach approximately 60 percent of the peak hour capacity (shortly after
PAL 2).

4215 Conclusions

The demand/capacity analysis for CVG reached the following conclusions:

= The capacity of the existing runway system is likely to be sufficient to accommodate daytime
demand through PAL 4 (a delay study is needed to confirm this finding). An additional runway
will be needed after PAL 4 if demand continues to grow.

— CVG fdfficials should monitor actual operations and delays and be prepared to initiate a
delay study when annual daytime operations reach 181,000.

= Nighttime runway use will need to change as follows:

— The arrival cargo push will require the use of dual parallel runways between PAL 1 and PAL
2, and triple parallel runways between PAL 2 and PAL 3.

— The departure cargo push currently requires the use of two runways. The use of three
runways (one independent and two dependent) will be required between PAL 2 and PAL 3;
the use of triple independent parallel runways will be required between PAL 3 and PAL 4.

= |f it becomes necessary to operate departures on triple parallel runways (projected to occur
between PAL 3 and PAL 4):

— One of the parallel runways should be extended to 12,000 feet long.
— Runway 18R/36L should be extended to a minimum of 10,000 feet long.
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Runway Length

In order to understand the adequacy of the runway lengths at CVG, a runway length analysis was
performed. The future fleet mix was used to evaluate the runway length needs for the CVG runway
system. The use of this projected future fleet ensures that the runway system will be capable of
accommodating the aircraft users of CVG through PAL 4.

Takeoff and landing length requirements were calculated following the recommended guidance in FAA
Advisory Circular (AC) 150/5325-4b, Runway Length Requirements for Airport Design. These
guidelines establish the process and considerations to assess existing runways and determine
adequate runway length recommendations at a planning level. It should be noted that the results of
these calculations can differ from more detailed analysis that aircraft operators are capable of
performing. These more detailed calculations are often based on aircraft operational manuals and
specific airline procedures.

4.2.2.1 Runway Length Analysis Methodology

The aircraft manufacturers’ airport planning manuals were utilized in conjunction with the future fleet
mix to calculate the future runway length requirements specific to unique conditions at CVG. Aircraft
runway length requirements are determined using many factors including:

= Density Altitude (temperature and elevation)
= Aircraft Fleet

= Runway Characteristics

Density Altitude

Density altitude is a natural phenomenon that results in decreased aircraft and engine performance as
density altitude increases. It is a function of the combination of an airport’s elevation and temperature.
The higher the elevation and/or temperature, the higher the density altitude and its effects will be.
Because higher density altitude decreases an aircraft’'s operational performance, longer runway
distances are required for takeoffs and landings at airports with a higher elevation.

The aircraft manufacturers’ manuals contain charts to calculate takeoff runway length requirements
based on temperature. Takeoff length requirements may be calculated based on "standard day"
(defined as 59 degrees Fahrenheit) or a "hot day." The hot day charts in the aircraft manufacturers’
manuals vary the conditions of the hot day depending on the aircraft type. Typically, these “hot day”
charts present conditions that range from approximately 84 to 87 degrees Fahrenheit.

The determination of which temperature chart to use depends upon the average or typical weather
conditions for a particular region or airport. FAA guidance prescribes the use of an airport’'s mean-max
temperature for use in runway length calculations. The mean-max temperature is defined as the
average daily maximum temperature of the hottest month. The mean daily maximum temperature at
CVG is 86 degrees Fahrenheit,5> making the hot day charts most appropriate.

5 National Climatic Data Center (NCDC), station WBAN 93814, data recorded at CVG for the period 01/01/2006-12/31/2016
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The aircraft manufacturers’ performance manuals for landing requirements only contain charts for
standard day. The FAA does not require CVG to incorporate the mean daily maximum temperature
when calculating landing length requirements as landing operations are not susceptible to engine
performance degradation. Therefore, landing length requirements were assessed at standard day
temperatures.

Airfield elevation is the second component to density altitude. It is used as an input factor on the takeoff
and landing charts from the aircraft manufacturers’ airport planning manuals to determine accurate
takeoff and landing requirements. The higher the elevation of an airport, the less efficient an aircraft wing
is at producing lift, thus requiring higher airspeeds to produce a comparable amount of lift. Longer
runways are required to accommodate aircraft traveling at higher airspeeds. The elevation at CVG is
896.2 feet above Mean Sea Level (MSL).¢

Aircraft Fleet

The aircraft fleet operating at an airport in the future is a critical component to determining future
runway length requirements for that airport. The fleet mix used for runway length consisted of the most
critical domestic and international passenger aircraft and cargo aircraft. From the entire forecast fleet
mix, the aircraft used for analysis was condensed down to the 12 most demanding aircraft in the fleet in
terms of runway length. This condensed fleet is depicted in Table 4.2-10, CVG Forecast Fleet for
Runway Length. This aircraft fleet was analyzed for runway length requirements using the furthest
existing or proposed destination for each aircraft type.

6 FAA Aeronautical Information Services- National Flight Data Center (NFDC), 2018.
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TABLE 4.2-10 CVG FORECAST FLEET FOR RUNWAY LENGTH

Distance from

Aircraft Furthest Destination CVG (NM)

Domestic Passenger Airbus A319neo Minneapolis, MN (MSP) 519
Domestic Passenger Airbus A320neo San Francisco, CA (SFO) 1,770
International Passenger Airbus A321 Reykjavik, Iceland (KEF) 2,616
International Passenger Airbus A330-900neo (used -300) Paris, France (CDG) 3,611
Domestic Passenger Boeing 737-900 Passenger San Francisco, CA (SFO) 1,770
Domestic Passenger Boeing 737MAX 8 Passenger San José, CA (SJC) 1,753
Cargo Boeing 747-400 Freighter Leipzig, Germany (LEJ) 3,869
Cargo Boeing 747-8 Freighter Seoul, South Korea (ICN) 5,916
Cargo Boeing 767-300 Freighter East Midlands, UK (EMA) 3,383
Cargo Boeing 777-200LR Freighter Hong Kong, China (HKG) 6,989
International Passenger Boeing 787-8 London, UK (LHR) 3,444
International Passenger Boeing 787-9 Tokyo, Japan (NRT) 5,682
Domestic Passenger Bombardier CS100 Denver, CO (DEN) 930

Note: Airbus has not released the takeoff and landing charts for the A330-900neo so the A330-300 was used as a

comparable substitute.
Source: FAA Aeronautical Information Services-National Flight Data Center (NFDC), 2018
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Runway Characteristics

Runway characteristics such as surface contamination and runway gradients are also an important part
of the inputs used to determine runway length requirements for an airport. Runways that are plagued by
surface contaminants such as rain and snow often require longer landing lengths than dry surfaces.
Some aircraft manufacturers have designated landing length charts for contaminated surfaces, while
others do not. For those manufacturers that do not offer these charts, a standard 15 percent was added
to dry landing length requirements to account for contaminated surface conditions, per FAA AC 5325-
4b, Runway Length Requirements for Airport Design. Boeing landing charts offer contaminated landing
length charts, while Airbus and Bombardier typically do not. In this analysis, 15 percent was added to
each dry landing length calculation for aircraft produced by these manufacturers.

The runway length charts in the aircraft manuals are based on a runway slope of zero. An aircraft
taking off on an uphill gradient requires more runway length than it does on a flat or downhill slope. FAA
AC 5325-4b recommends an adjustment for non-zero effective runway gradients.” This adjustment was
not necessary for the CVG runways because they do not have significant gradients.

4.2.2.2 Runway Length Requirements

Runway length requirements were calculated using a payload/range analysis for takeoff and a
maximum landing weight analysis in wet (contaminated) conditions for landings.

Takeoff Length Requirements

Takeoff lengths were calculated using 100 percent payload, where possible, to the furthest destination
for each aircraft in the fleet mix. The analysis shows that three of the 12 aircraft analyzed are unable to
takeoff with maximum payload due to the distance to the critical destination. This means that those
aircraft would have to sacrifice payload in order to fly to that destination regardless of runway length.
Aircraft requiring decreased payloads included the following:

= B747-8 Freighter to ICN (5,916 nautical miles (NM)): 73 percent of maximum available
payload

= B787-900 passenger aircraft to NRT (5,682NM): 93 percent of maximum available payload

= A321 passenger aircraft to KEF (2,616NM): 94 percent of maximum available payload

All other aircraft analyzed were found to be able to depart with maximum payloads to the furthest
destination identified for each aircraft type.

Takeoff length requirements ranged from 5,300 feet (CS100) to 12,000 feet (A330-300). The second
longest takeoff requirement is 11,200 feet and is required by the B747-400 Freighter to LEJ (3,869NM)
and the B747-8F to ICN (5,916NM). All takeoff length requirements are presented in Exhibit 4.2-9,
CVG Takeoff Length Requirements.

7 The difference between the highest and lowest elevations of the runway centerline divided by the runway length:
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EXHIBIT 4.2-9 CVG TAKEOFF LENGTH REQUIREMENTS
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Notes: A330-900neo manufacturer planning data is not available. The A330-300 was used as a viable substitute in the
runway length analysis.
Takeoff lengths were calculated for hot-day takeoffs.
Sources: Aircraft Manufacturers’ Airport Planning Manuals; Landrum & Brown analysis
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Landing Length Requirements

Landing lengths were calculated using maximum landing weights with contaminated surface conditions
to approximate a worst case scenario. Landing length requirements ranged from 5,290 feet (CS100) to
8,700 feet (B747-400 and -8 freighters). All aircraft in the forecast fleet are able to safely land on any
runway at CVG without weight penalties with the exception of the B747-400 and -8 freighters. With an
8,700-foot landing length requirement, the aircraft would be limited on weight when landing on Runway
18R/36L. More likely, these aircraft would arrive on one of the other three runways at CVG, which
provide a longer runway length. The landing length requirements are presented in Exhibit 4.2-10, CVG
Landing Length Requirements.

EXHIBIT 4.2-10 CVG LANDING LENGTH REQUIREMENTS
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Notes: A330-900neo manufacturer planning data is not available. The A330-300 was used as a viable substitute in the
runway length analysis.
Landing length requirements were calculated using contaminated runway input (wet charts where available and
additional 15 percent where only dry charts were available).

Sources: Aircraft Manufacturers’ Airport Planning Manuals; Landrum & Brown analysis
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4223 Runway Length Analysis Summary

The existing runway system at CVG is capable, in terms of runway length, of accommodating all aircraft
projected to operate at CVG through PAL 4. In addition, these aircraft would be able to depart to their
respective critical destinations without takeoff weight penalties so long as Runway 09/27 is available for
the more demanding aircraft. In the event that Runway 09/27 is unavailable, certain aircraft will begin to
experience payload restrictions. Table 4.2-11, CVG Runway Length Analysis Summary, presents a
summary of these results.

TABLE 4.2-11 CVG RUNWAY LENGTH ANALYSIS SUMMARY
Runway Takeoff Operations Landing Operations

Runway 09/27 No issues No issues
Payload reduction required to certain destinations
for:
i;j glvézyc A330-300 No issues
B747-400F
B747-8F
Payload reduction required to certain destinations
for:
A330-300
Runway 18L/36R B747-400F No issues
B747-8F
B777-200LR
B787-9
Payload reduction required to certain destinations
for:
A320neo
A321
A330-300 Reduced landing weight required
B737-900 for:
B747-400F B747-400F
B747-8F B747-8F
B767-300F
B777-200LR
B787-8
B787-9

Runway 18R/36L

Sources: Aircraft Manufacturers Aircraft Characteristics for Airport Planning Manuals; Landrum & Brown analysis
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Runway EXxits

Entrance/exit taxiways, also referred to as runway exits, connect runways to the taxiway system. These
taxiways provide a path for aircraft to enter the runway for departure or exit the runway after arrival. The
placement and type of runway exits depend on many factors including the type of aircraft using the
runway, airport specific environmental data, surface conditions, and other factors such as human
factors.

4.2.3.1 Runway Exit Analysis Input and Methodology

The FAA’s Runway Exit Design Interactive Model (REDIM) was used to analyze the projected fleet mix
at CVG on the existing runway system through PAL 4 in order to determine average ROT for each
runway. ROT is influenced by the number, type, and location of the runway exits.

The FAA has defined the optimum average ROT as 50 seconds or less. This threshold allows for the
minimum 2.5 mile in-trail separation for arriving aircraft to a runway. Achieving this minimum separation
allows the capacity of a runway to be maximized. ATCT officials at CVG have expressed that the
configuration of the existing exit taxiways on Runway 18L/36R provides sufficient capacity. Runway
18L/36R was analyzed in REDIM to determine the existing average ROT to use as a target threshold in
the analysis of the other runways at CVG. The existing results indicated an average ROT of 52 to 53
seconds.

Fleet Mix and Demand Level

The CVG fleet mix was condensed in this analysis due to limitations on aircraft type within REDIM. This
fleet is called the REDIM adjusted fleet and was used for the remainder of the runway exit analysis.
Due to the location of the passenger and cargo aprons, passenger and FedEx aircraft primarily exit
Runway 09/27 to the north and Runway 18C/36C to the east. DHL and Amazon aircraft primarily exit
Runway 09/27 to the south. Once taxiway infrastructure is provided on the west side of Runway
18C/36C, DHL and Amazon aircraft will exit both sides of Runway 18C/36C. As a result of this exit
usage, the north exits for Runway 09/27 and the east exits of Runway 18C/36C were analyzed using
both the passenger and cargo fleet. The south exits for Runway 09/27 and the west exits of Runway
18C/36C were analyzed using the cargo fleet only. The full fleet and cargo-only fleets used in the
analysis are depicted in Table 4.2-12, CVG Future REDIM Adjusted Fleet Mix (Passenger and
Cargo) and Table 4.2-13, CVG Future REDIM Adjusted Fleet Mix (Cargo Only).
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TABLE 4.2-12
# REDIM Adjusted Fleet
1 Airbus A300-600
2 A320-200
3 A330-300
4 B727-200
5 B737-300
6 B737-800
7 B747-400
8 Boeing 757-200 Freighter
9 B767-300
10 B777-200
11 B787
12 B717
13 CRX
14 EMB 145
15 C208
16 BE 300
17 Shorts 330
Total
Note:

Sources:

Master Plan 2050
Final — March 2021

CVG FUTURE REDIM ADJUSTED FLEET MIX (PASSENGER AND CARGO)

Percentage of Fleet

1%
12%

14%
1%
7%
11%
2%
2%
19%
1%
1%
1%
15%
10%
1%
1%
1%

100%

Adjustments to the future fleet mix were made to satisfy aircraft fleet parameters within the REDIM program. If an
aircraft type was not available in REDIM, a similar performing aircraft was substituted within the program.

KCAB and Landrum & Brown analysis
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TABLE 4.2-13 CVG FUTURE REDIM ADJUSTED FLEET MIX (CARGO ONLY)

# REDIM Adjusted Fleet Representation of Fleet

1 A300-600 1%

2 A320-200 8%

3 A330-300 29%

4 B727-200 1%

5 B737-300 3%

6 B737-800 6%

7 B747-400 4%

8 B757-200 4%

9 B767-300 39%

10 B777-200 1%

11 BE300 2%

12 C208 1%

13 Shorts 330 1%

Total Adjusted 100%
Note: Adjustments to the future fleet mix were made to satisfy aircraft fleet parameters within REDIM. If an aircraft type

was not available in REDIM, a similar performing aircraft was substituted within the program.

Sources: KCAB and Landrum & Brown analysis
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Airport Inputs
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Amongst many standard inputs used in the program, airport specific data was needed to conduct the
analysis. The CVG-specific datum are considered fixed inputs and were applied to each runway end
analysis in REDIM. The CVG-specific input included the fixed inputs presented in Table 4.2-14, REDIM

Airport Inputs.

TABLE 4.2-14 REDIM AIRPORT INPUTS

Input Value

Wind Speed
Wind Direction
Airport Elevation

Airport Temperature

Surface Condition

Sources:

5 knots
Headwinds
896.2 ft
86 °F
80% dry condition and

20% wet condition on runways

KCAB; FAA Form 5010, National Climatic Data Center (NCDC), station WBAN 93814, data recorded at CVG for

the period 01/01/2006-12/31/2016; Landrum & Brown analysis

Runway Inputs

Additionally, many inputs are specific to the runway being analyzed. The specific runway inputs and
associated values are presented in Table 4.2-15, REDIM Runway Inputs.

TABLE 4.2-15 REDIM RUNWAY INPUTS

Runway

Orientation 90 2707 1807 0
Wind Direction 270° 90° 0° 180°
Runway Length 12,000’ 10,000
Runway Width

Runway Gradient 0.07% @ -0.07% -0.10% 0.10%

Sources: KCAB and Landrum & Brown analysis
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4.2.3.2 Runway Exit Analysis Results

Each runway with an ROT that exceeds or is close to 52 to 53 seconds was run through an optimization
process in REDIM to determine if additional exits could reduce the ROT to be below the target.
Runways 09, 27, 18C, and 36C have ROTSs that are near or above the target. The optimization of these
runways is presented in the sections that follow. In addition, Runways 18L and 36R, which ATCT
indicated were operating effectively, were analyzed to determine if they could be optimized further. The
alternatives analysis will evaluate the potential exit modifications for all runways to determine if they are
necessary and justified.

Runway 09

Different fleets of aircraft were assumed to exit on different sides of Runway 09. It was assumed that
aircraft exiting to the north would consist of the entire fleet (passenger and air cargo). Aircraft exiting to
the south would primarily consist of only air cargo aircraft. For aircraft exiting Runway 09 to the north,
the runway has an existing ROT of 52.7 seconds. This ROT is near the high end of the ATCT-
recommended target.

The analysis of the runway indicates that a reduction in the average ROT is possible if Taxiway K6 is

converted from a 90-degree exit to a high speed exit. The new high-speed exit decreases the overall

average ROT on Runway 09 by approximately 2 seconds to 50.4 seconds. This new high-speed exit

replacing Taxiway K6 now captures nearly 40 percent of the operations arriving on Runway 09 exiting
to the north.

The existing ROT for Runway 09 exiting to the south exceeded the 52 to 53 second ATCT
recommendation at 54.4 seconds. The addition of a high speed exit beyond the Taxiway E intersection
would yield a benefit. The average ROT on Runway 09 on the south side would be 52.3 seconds after
the addition of the new high-speed exit (a 2 second decrease in ROT).

The potential runway exit improvements for Runway 09 are presented in Exhibit 4.2-11, Runway 09
Potential Exit Improvements.
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EXHIBIT 4.2-11 RUNWAY 09 POTENTIAL EXIT IMPROVEMENTS

Source: Landrum & Brown analysis

Runway 27

Different fleets of aircraft were assumed to exit on different sides of Runway 27. It was assumed that
aircraft exiting the runway to the north would consist of the entire fleet (passenger and air cargo).
Aircraft exiting to the south would primarily consist of only air cargo aircraft. For aircraft arriving on
Runway 27 and exiting to the north side of the runway, Runway 27 has existing average ROT of 54.3
seconds. To achieve an optimum ROT, a new high-speed exit can be added to replace Taxiway K6, an
existing 90-degree exit. This new high-speed exit would decrease the overall average ROT on Runway
27 by approximately 3.5 seconds to 50.8 seconds. Over 80 percent of aircraft arriving on Runway 27
exiting to the north would use this new exit.

For aircraft arriving on Runway 27 and exiting to the south side of the runway, Runway 27 has an
existing average ROT of 57.7 seconds. Two new high-speed exits can be added to increase the overall
operational efficiency of the runway, as well as three 90-degree connectors (Taxiways M9, M10, and
M). The addition of these five exits would decrease the average ROT to 51.5 seconds, an overall
savings of approximately 6 seconds. However, it should be noted that the additional exits beyond the
existing western end of Taxiway M are only necessary ifiwhen Taxiway M is extended to the full-length
of Runway 09/27.

The potential runway exit improvements for Runway 27 are presented in Exhibit 4.2-12, Runway 27
Potential Exit Improvements.
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EXHIBIT 4.2-12 RUNWAY 27 POTENTIAL EXIT IMPROVEMENTS

Source: Landrum & Brown analysis

Runway 18C

Similar to Runway 09/27, different fleets of aircraft were assumed to exit on different sides of Runway
18C. It was assumed that aircraft exiting the runway to the east would consist of the entire fleet
(passenger and air cargo). Aircraft exiting to the west would primarily consist of only air cargo aircraft.
For aircraft exiting Runway 18C to the east, the runway has an existing ROT of 51.0 seconds. This
average ROT is below the recommended objective of 52 to 53 seconds, therefore no additional exits
are needed for aircraft exiting Runway 18C to the east.

For aircraft exiting Runway 18C to the west side, the runway has an existing ROT of over 60 seconds.
In order to optimize the operation of Runway 18C for aircraft exiting to the west, a new high-speed exit
should be added south of the existing Taxiway M intersection. This new exit would capture
approximately 32 percent of the arriving aircraft on Runway 18C that are exiting to the west. In addition,
a second runway end connector could be added near Taxiway C on the west side, capturing 4 percent
of the fleet. With these two additional exists, the average ROT would be decreased from over 60
seconds to 51.2 seconds. However, it should be noted that each of these new exits are dependent on
an extension of Taxiway C south of Runway 09/27 to the Runway 36C end. In addition, the
development of future exits on the west side of Runway 18C would be dependent on the development
of other airfield facilities on that side of the runway. Currently, no aircraft need to exit to the west as all
existing airport facilities are located to the east of this runway.
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The potential runway exit improvements for Runway 18C are presented in Exhibit 4.2-13, Runway
18C Potential Exit Improvements.

Runway 36C

Similar to Runway 09/27, different fleets of aircraft were assumed to exit on different sides of the
Runway 36C. It was assumed that aircraft exiting the runway to the east would consist of the entire fleet
(passenger and air cargo). Aircraft exiting to the west would primarily consist of only air cargo aircraft.
For aircraft existing Runway 36C to the west side, the runway has an existing ROT of over 60 seconds.
The analysis indicated that it may be possible to decrease the average ROT on this side of the runway
with the addition of two high speed exits. The first high-speed exit should be located north of Taxiway
C7 and would be used by approximately 54 percent of arriving aircraft exiting the runway to the west.
The second additional high-speed exit should be located approximately 1,300 feet north of the first
high-speed exit and would be used by approximately 19 percent of aircraft arriving and exiting the
runway to the west. The addition of these two exits could reduce the average ROT by approximately 10
seconds to 50.8 seconds on the west side.

Aircraft arriving on Runway 36C and exiting the runway to the east have an average ROT of nearly 53
seconds. This ROT result is near the high-end of the ATCT recommended target. The analysis of the
runway indicates that a reduction in the average ROT is possible through reconfiguration of two existing
exit taxiways. The first is a conversion of existing Taxiway D6 from a 90 degree exit to a high-speed 30
degree exit. This would also require the removal of Taxiway D7 in order to comply with taxiway
geometry design standards. With the reconfiguration, this exit would be used by approximately 47
percent of arriving aircraft that exit the runway to the east. The second improvement would come in the
form of a reconfiguration of Taxiway D8 from a 90 degree exit to a 30 degree high speed exit. This
reconfigured exit would be used by approximately 47 percent of arriving aircraft exiting the runway to
the east. These two new high-speed exits would be used by over 90 percent of arriving aircraft exiting
to the east of Runway 36C and could result in reducing the average ROT to 49.5 seconds.

The potential runway exit improvements for Runway 36C are presented in Exhibit 4.2-14, Runway
36C Potential Exit Improvements.
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EXHIBIT 4.2-13 RUNWAY 18C POTENTIAL EXIT IMPROVEMENTS

Source: Landrum & Brown analysis
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EXHIBIT 4.2-14 RUNWAY 36C POTENTIAL EXIT IMPROVEMENTS

Source: Landrum & Brown analysis
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Runway 18L

Runway 18L arrivals were analyzed using the entire cargo and passenger fleet for CVG since there are
only exits on the west side of the runway. Both cargo and passenger aircraft exit the same side of the
runway. The ROT for 18L averaged 52.2 seconds, which is below the recommended objective of 52 to
53 seconds, however, it was analyzed using the REDIM optimization tool to determine if the runway
could achieve an average ROT of 50 seconds or less.

The REDIM analysis indicated that in order to optimize Runway 18L arrivals, a third high-speed exit
should be added between Taxiway T5 and T4 which could achieve an average ROT of 48.5 seconds,
approximately a four second improvement. The potential runway exit improvements for Runway 18L
are presented in Exhibit 4.2-15, Runway 18L Potential Exit Improvements.

Runway 36R

Similar to Runway 18L, Runway 36R arrivals were analyzed using the entire cargo and passenger fleet
for CVG since there are only exits on the west side of the runway. Both cargo and passenger aircraft
exit the same side of the runway. The ROT for 36R averaged 53.4 seconds, which is equal to the
recommended objective of 52 to 53 seconds, however, it was analyzed using the REDIM optimization
tool to see if the runway could achieve an average ROT of 50 seconds or less.

Similar to Runway 18L, REDIM determined that in order to optimize Runway 36R arrivals a third high-
speed exit should be added between Taxiway T6 and T7 reducing the average ROT to 48.4 seconds, a
five second savings. The potential runway exit improvements for Runway 36R are presented in Exhibit
4.2-16, Runway 36R Potential Exit Improvements.
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EXHIBIT 4.2-15 RUNWAY 18L POTENTIAL EXIT IMPROVEMENTS

Source: Landrum & Brown analysis
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EXHIBIT 4.2-16 RUNWAY 36R POTENTIAL EXIT IMPROVEMENTS

Source: Landrum & Brown analysis
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Taxiway Demand/Capacity

Amazon initiated operations at CVG in 2017. They intend to build a sort facility to the west of DHL's
facility. In order to identify taxiway needs that may result from the increased activity by air cargo
operators at CVG, a taxi flow analysis for the south airfield was completed. It should be noted that none
of the taxiway improvements considered herein are directly tied to any specific development on the
airfield. All needs identified result from increased traffic levels regardless of source.

4.2.4.1 Assumptions

The taxi flows were evaluated for North and South Flows as follows:

= Aircraft were routed based on use of the most efficient (lowest distance) routes, without
consideration of delays or conflicts. Aircraft were not rerouted to avoid conflicts as rerouting
aircraft results in increased taxi distances.

= Departing cargo aircraft can use all available runways. In other words, runway assignments
were not made based on the operator in an effort to reduce congestion (for example, sending all
DHL departures to Runway 36L to avoid conflicts with Amazon operations). Rerouting aircraft
based on their taxi route reduces the capacity of the runway system because it creates flight
path crossings in the air.

Taxi flows were evaluated for the arrival push, departure push, and mixed operations. The peak cargo
arrival push begins shortly after midnight and lasts through approximately 3:00 am. The peak cargo
departure push begins at approximately 4:00 am and lasts until approximately 7:00 am. Mixed
operations flows were evaluated because departures occur during the arrival push and vice versa. In
addition, in high delay situations (due to inclement weather, for example), the arrival push can be
delayed, overlapping with the departure push.

Taxi flows were evaluated for two runway use scenarios. Scenario 1 consists of operations on Runway
09/27 and Runway 18R/36L. Scenario 2 assumes the use of Runway 18C/36C in addition to Runways
09/27 and 18R/36L, as discussed in earlier Section 4.2.1, Runway Demand/Capacity.

The taxi flows are presented in a series of exhibits in the following sections. Arrival flows are shown in
red, departure flows in green, and mixed operations are shown in blue. Conflicts are identified in
sequential numerical order.
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4.2.4.2 Taxi Flow Analysis — Scenario 1 North Flow

Exhibits 4.2-17 through 4.2-19, present the Scenario 1 North Flow taxi flows for departures, arrivals,
and mixed operations. The departure push consists of departures on Runways 36R and 27. One
conflict was identified for this flow:

1. Taxiway S: conflict between departures coming out of Taxilane N traveling south on Taxiway S
to Runway 36R and departures coming from the southern DHL taxilane traveling north on
Taxiway S to reach Runway 27.

This conflict will be exacerbated if Taxiway S4 is removed for safety reasons as discussed in Section
4.2.5. Currently, aircraft headed for Runway 36R can use Taxiway S4 to cross over to Taxiway T,
minimizing the amount of time aircraft spend traveling in the opposite direction on Taxiway S. Removal
of Taxiway S4 would increase the amount of time the southbound aircraft would have to remain on
Taxiway S.

The arrival push consists of arrivals on Runways 09 and 36R. One conflict was identified:

2. Taxilane N: conflict between Runway 36R arrivals traveling west and Runway 09 arrivals
traveling east.

Mixed operations consist of arrivals on Runway 36R with departures on Runways 36R and 27. In
addition to the previously identified conflicts that occur in the departure and arrival pushes, two conflicts
were identified for mixed operations:

3. Taxilane N: conflict between Runway 36R arrivals traveling west and Runway 36R departures
traveling east.

4. Taxiway S: conflict between Runway 27 departures traveling north and Runway 36R arrivals
traveling south.
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EXHIBIT 4.2-17 SCENARIO 1 NORTH FLOW DEPARTURES

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-18 SCENARIO 1 NORTH FLOW ARRIVALS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-19 SCENARIO 1 NORTH FLOW MIXED OPERATIONS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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4243 Taxi Flow Analysis — Scenario 1 South Flow

Exhibits 4.2-20 through 4.2-22 present the Scenario 1 South Flow taxi flows for departures, arrivals,
and mixed operations. The departure push consists of departures on Runways 18L and 27. No conflicts
were identified for this flow.

The arrival push consists of arrivals on Runways 09 and 18L. Two conflicts were identified:

5. Taxiway S: conflict between Runway 18L arrivals exiting at Taxiway T4 headed north and
Runway 18L arrivals headed south to southern DHL taxilane.

6. Taxilane N: conflict between Runway 18L arrivals traveling west and Runway 09 arrivals
traveling east.

Mixed operations consist of arrivals on Runway 18L with departures on Runways 18L and 27. In
addition to the previously identified conflicts that occur in the departure and arrival pushes, two conflicts
were identified for mixed operations:

7. Taxilane N: conflict between Runway 18L arrivals and departing traffic.

8. Taxiway S: conflict between Runway 18L arrivals exiting at Taxiway T4 headed south and
departures headed north.
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EXHIBIT 4.2-20 SCENARIO 1 SOUTH FLOW DEPARTURES

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-21 SCENARIO 1 SOUTH FLOW ARRIVALS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-22 SCENARIO 1 SOUTH FLOW MIXED OPERATIONS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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4244 Taxi Flow Analysis — Scenario 2 North Flow

Exhibits 4.2-23 through 4.2-25 present the Scenario 2 North Flow taxi flows for departures, arrivals,
and mixed operations. The departure push consists of departures on Runways 36R, 36C, and 27.
Three conflicts were identified:

9. Runway 36R Departure Queue: there is no room to queue for departure on Runway 36C,
especially as the number of operations increases in the future. It is estimated that there will be
76 peak hour cargo departures at the PAL 3 demand level.® Assuming an even split between
operations on the departure runways, there will be 38 departures queueing to depart on Runway
36R in a single hour. This queue will likely back up into the south cargo area, blocking other
aircraft.

10. Taxilane N: conflict between Runway 36C departures traveling west and Runway 36R
departures traveling east.

11. Taxiway S: conflict between departures coming out of Taxilane N traveling south on Taxiway S
to Runway 36R and departures coming from the southern DHL taxilane traveling north on
Taxiway S to reach Runways 27 and 36C.

The arrival push consists of arrivals on Runways 36C and 36R. One conflict was identified:

12. Taxilane N: conflict between Runway 36C arrivals traveling east and Runway 36R arrivals
traveling west.

Mixed operations consist of arrivals and departures on Runway 36C and 36R with departures on
Runway 27. In addition to the previously identified conflicts that occur in the departure and arrival
pushes, three conflicts were identified for mixed operations:

13. Taxiway D: conflict between Runway 27 departures traveling north and Runway 36C arrivals
headed south.
14. Taxiway N: conflict between arrivals and departures

15. Taxiway S: conflict between departures coming out of Taxilane N traveling south on Taxiway S
to Runway 36R and departures coming from the southern DHL taxilane traveling north on
Taxiway S to reach Runways 27 and 36C.

8 Appendix 1-B, Alternative Forecasts
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EXHIBIT 4.2-23 SCENARIO 2 NORTH FLOW DEPARTURES

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-24 SCENARIO 2 NORTH FLOW ARRIVALS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-25 SCENARIO 2 NORTH FLOW MIXED OPERATIONS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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4.2.4.5 Taxi Flow Analysis — Scenario 2 South Flow

Exhibits 4.2-26 through 4.2-28 present the Scenario 2 South Flow taxi flows for departures, arrivals,
and mixed operations. The departure push consists of departures on Runways 18C, 18L, and 27. No
conflicts were identified for this flow.

The arrival push consists of arrivals on Runways 09, 18C, and 18L. Two conflicts were identified:

16. Taxiway S: conflict between Runway 18L arrivals exiting at Taxiway T4 headed north and
Runway 18L and 18C arrivals headed south to southern DHL taxilane.

17. Taxilane N: conflict between Runway 18L arrivals traveling west and Runway 18C arrivals
traveling east.

Mixed operations consist of arrivals and departures on Runway 18C and 18L with departures on
Runway 27. In addition to the previously identified conflicts that occur in the departure and arrival
pushes, three conflicts were identified for mixed operations:

18. Taxiway D: conflict between Runway 27 departures traveling north and Runway 18C arrivals
headed south.

19. Taxilane N: conflict between Runway 36R arrivals and departing traffic.

20. Taxiway S: conflict between Runway 18L arrivals exiting at Taxiway T4 headed south and
departures headed north.

In addition to these conflicts, an issue was identified for Runway 18C operations. Runway 18C/36C’s
western parallel taxiway (Taxiway C) does not extend to the south of Runway 09/27. As a result, all
arrivals on Runway 18C must exit to the east to reach the south cargo aprons. Allowing aircraft to exit
to the west instead would reduce the amount of traffic on Taxiway D in South Flow.
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EXHIBIT 4.2-26 SCENARIO 2 SOUTH FLOW DEPARTURES

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-27 SCENARIO 2 SOUTH FLOW ARRIVALS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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EXHIBIT 4.2-28 SCENARIO 2 SOUTH FLOW MIXED OPERATIONS

Sources: CVG officials; ATCT officials; Landrum & Brown analysis
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4.2.4.6 Taxi Flow Analysis — Runway 27 Arrivals

In addition to the more common North and South Flows, the Runway 27 flow (which occurs when winds
do not allow the use of the north/south runways) was evaluated for potential conflicts and inefficiencies.
One such issue was identified related to Taxiway M. Runway 27 arrivals that exit past Taxiway M7 must
exit to the north and cross Runway 27 to reach the cargo aprons because Taxiway M does not extend
to the Runway 09 end. An extension to Taxiway M would allow those aircraft to exit to the south and
avoid crossing the active runway. Runway crossings are important because they reduce runway
capacity. However, Runway 27 arrivals are rare and will likely occur even less often in the future once
Runway 18C/36C is used more frequently. Therefore, an extension of Taxiway M is not recommended
unless it is needed to support aeronautical development south of Runway 09/27 and west of Runway
18C/36C.

4.2.4.7 Taxiway Recommendations

The following taxiway improvements are recommended for consideration in the alternatives analysis:

= Second eastern parallel taxiway for the east side of Runway 18C/36C, south of Runway 09/27

— Allows arriving and departing traffic to be segregated, thereby reducing conflicts and delays
— Provides queue space for Runway 36C departures

= Parallel taxilane for Taxilane N

— Allows arriving and departing traffic to be segregated, thereby reducing conflicts and delays
» Additional connectors between Taxiways S and T at Taxilane N

— Reduces conflicts on Taxiway S
» Parallel taxiway for west side of Runway 18C/36C, south of Runway 09/27

— Allows Runway 18C arrivals to exit west
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Airfield Design Standards

Ideally any airfield is designed in accordance with the current FAA guidelines and requirements at the
time of construction. These guidelines will stipulate the runway and taxiway design standards, and
assist with identifying any airfield constraints that require modification. The following sections present
the airfield compliance and constraints at CVG based on FAA AC 150/5300-13A Change 1, Airport
Design and FAA AC 150/5000-17, Critical Aircraft and Regular Use Determination.

Critical Aircraft

The specific set of guidelines to which an airfield is to comply is determined by the size and needs of
the largest aircraft which operates at an airport, or the “critical aircraft.” FAA AC 150/5000-17, Critical
Aircraft and Regular Use Determination, defines a critical aircraft as the most demanding aircraft type,
or grouping of aircraft with similar characteristics, that make regular use of an airport. Regular use of an
airport is defined as 500 annual operations, including both itinerant and local operations, but excluding
touch-and-go operations. One landing is considered an operation, as is one takeoff.

FAA AC 150/5300-13A Change 1, Airport Design, uses a coding system to relate airport design criteria
to the operational and physical characteristics of the critical aircraft at an airport. The FAA classifies
critical aircraft by three parameters for the purpose of airport geometric design:

= Aircraft Approach Category (AAC): classified according to aircraft approach speeds. See
Chapter 2, Inventory of Existing Conditions, Section 2.3.2, Existing Airport Reference Code, for
definitions of the AAC categories.

= Airplane Design Group (ADG): defined by its wingspan and tail height, whichever is most
restrictive. See Chapter 2, Inventory of Existing Conditions, Section 2.3.2, Existing Airport
Reference Code, for definitions of the ADG categories.

= Taxiway Design Group (TDG): based on the dimensions of the aircraft undercarriage. The
determining factors are (1) the width of its main gear® and (2) the distance between the cockpit
and the main gear.1° Exhibit 4.2-29, TDG Chart, shows how an aircraft’s dimensions (relating
to its main gear) determine its TDG.

9  The distance from the outer edge to outer edge of the widest set of main gear tires.
10 The distance from the pilot’s eye to the main gear turn center.
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EXHIBIT 4.2-29 TDG CHART

Source: FAA AC 150/5300-13A Change 1, Airport Design
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The current Airport Layout Plan (ALP) for CVG identifies that the existing critical aircraft at CVG is the
B747-400. This aircraft has an AAC of D, an ADG of V, and a TDG of 5. The existing Airport Reference
Code (ARC), which is made up of the AAC and ADG, is therefore D-V . Since the last ALP was
prepared, the B747-8, which has an AAC of D, ADG of VI, and a TDG of 6, has reached more than 500
operations by the cargo carriers at CVG. Because it was not previously identified as the critical aircraft,
CVG has Modifications of Standards (MOS) and operational procedures in place which allow this
aircraft to operate safely. Additional details on the MOS at CVG are found in a later subsection titled,
Modifications of Standards. The operational restrictions are described in Section 2.3.5, Taxiways, of
Chapter 2, Inventory of Existing Conditions. Looking into the Master Plan horizon, the B747-8 will
continue to have greater than 500 operations through PAL 4, making it the future critical aircraft for the
purposes of this Master Plan. The future ARC is therefore D-VI and the future TDG is 6. Table 4.2-16,
Critical Aircraft Information, summarizes the critical aircraft information.

TABLE 4.2-16 CRITICAL AIRCRAFT INFORMATION

Critical Aircraft B747-400 B747-8 B747-8
AAC D D D
ADG \Y VI VI
ARC D-V D-VI D-VI
TDG 5 6 6
Source: FAA AC 150/5000-17, Critical Aircraft and Regular Use Determination; FAA AC 150/5300-13A Change 1, Airport
Design

The CVG airfield is for the most part designed for ARC D-V and TDG 5 aircraft, with some taxiways
designed to ARC D-VI and TDG 6 standards, particularly to the south of Runway 09/27 in the areas
where the B747-8 predominately operates. The designation of the CVG ARC as D-VI does not mean
that CVG has to upgrade all of its airfield facilities to meet the higher standard. According to FAA AC
150/5000-17, Critical Aircraft and Regular Use Determination, “once the critical aircraft has been
identified.... this should be reflected on the ALP as the Critical Aircraft regardless of whether the Airport
meets that standard and regardless of whether the sponsor plans to reconfigure the Airport to meet the
standard.”
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CVG officials do not intend to reconfigure the entire airfield to meet the higher standards of this aircraft
as it would be cost prohibitive, disruptive, and unnecessary. A total of 4,212 B747-8 annual operations
(three to four per day) are projected for PAL 4, making up just 0.27 percent of total projected aircraft
operations. With this low number of operations, MOS and operational restrictions can continue to be
used to ensure that the B747-8 can operate safely at CVG. However, new taxiways should be designed
to D-VI and TDG 6 standards if possible. Consideration should be given to upgrading existing airfield
facilities only when such a change would have a sufficient Benefit/Cost Analysis (BCA) justification and
minimal operational disruption.

4.2.5.2 Compliance with Design Standards

The following section presents the evaluation of the CVG runways and taxiways against FAA
standards. This assessment was completed for the ADG V, ADG VI, TDG 5, and TDG 6 categories.

Runway Geometry

A runway width of 200 feet is required for D-VI aircraft whereas a width of 150 feet is needed for D-V
aircraft. All of the runways at CVG are 150 feet wide, meeting D-V standards, but not D-VI. However,
the International Civil Aviation Organization (ICAQ) has recently published updated design standards
with a reduction in runway width requirements for the largest aircraft (Code F, which corresponds to
ADG VI). It is anticipated that the FAA will follow suit in the future, suggesting the width of the CVG
runways could be compliant with D-VI standards. Therefore widening of the runways at CVG is not
recommended at this time.

Runway to Parallel Taxiway Centerline Separation

Runway to parallel taxiway centerline separation requirements are determined by the ADG in
combination with the visibility minima. If the visibility minimum is less than a half mile, the separation
requirement increases. All of the runways at CVG have visibility minima that are less than a half mile on
at least one runway end so the higher ADG separation requirement applies. In cases where reverse
turns from a runway to a parallel taxiway are required, the separation requirement is determined by the
TDG. Table 4.2-17, Runway to Parallel Taxiway Centerline Separation Requirements, presents the
runway to parallel taxiway centerline separation requirements.

TABLE 4.2-17 RUNWAY TO PARALLEL TAXIWAY CENTERLINE SEPARATION REQUIREMENTS

Runway-Taxiway Separation (ft)

ADG ADG TDG TDG
(Visibility >= % Mile) (Visibility < % Mile) (Minimum) (Recommended)
400 500 427 450

V 5

VI 6 500 550 584 600
Source: FAA AC 150/5300-13A, Changel, Airport Design
u Appendix 1-B, Alternative Forecasts
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Exhibit 4.2-30, Existing Runway to Taxiway Centerline Separations, presents a comparison of the
CVG runway to taxiway centerline separations to the FAA requirement. Taxiways C, T, and the eastern
portion of Taxiway M each have 600 feet of separation to their respective parallel runways, which
meets ADG VI and TDG 6 standards. No changes are needed to these taxiways.

Taxiway B, the western portion of Taxiway K, and the western portion of Taxiway M each have 500 feet
of separation to their parallel runways. These taxiways meet ADG V and TDG 5 requirements, but fall
short of meeting ADG VI and TDG 6 requirements. Increasing these separations to meet TDG 6
standards is not recommended given the location of these sections of taxiway and the small likelihood
of ADG VI operations occurring at these locations.

Taxiway D, the majority of Taxiway K, and the center portion of Taxiway M each have 400 feet of
separation from their respective parallel runways. This width meets ADG V requirements for runways
with visibility minima of greater than or equal to a half mile, but does not meet ADG V requirements for
runways with visibility minima less than a half mile, ADG VI, TDG 5 or TDG 6 requirements. The
alternatives analysis will analyze the desirability of upgrading the runway to parallel taxiway
separations.
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EXHIBIT 4.2-30 EXISTING RUNWAY TO TAXIWAY CENTERLINE SEPARATIONS

B
CcD
I
K
M ——

Does the Existing Separation Meet Requirements for:

Existing Separation

Runway — Taxiway
ft ADG V ADG VI
4l <wmile) | PG5 | (<1 mlle) [

18R/36L — B 500 Yes

18C/36C - C 600 Yes Yes Yes Yes
18C/36C - D 400 No No No No
18L/36R — T 600 Yes Yes Yes Yes
09/27 — K (eastern portion) 400 No No No No
09/27 — K (western portion) 500 Yes Yes No No
09/27 — M (western portion) 500 Yes Yes No No
09/27 — M (center portion) 400 No No No No
09/27 — M (eastern portion) 600 Yes Yes Yes Yes

BN ADG VI (< % mile) / TDG 6
BN ADG V (< % mile) / TDG 5
BN ADG V (>= % mile): no reverse turns for TDG 5 or 6

Sources: FAA AC 150/5300-13A, Change 1, Airport Design; Landrum & Brown analysis
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Taxiway Pavement Geometry

The taxiway geometry at CVG was evaluated to identify the pavement geometrics that do not currently
meet the FAA design parameters, are part of recent proposed airfield configuration changes, or are
considered existing complex geometries. Observed non-standard pavement geometrics have initiated
comments from multiple parties including the FAA Part 139 inspector. The following sections
summarize the findings of a detailed airfield wide analysis performed by Master Plan Team member
Butler, Fairman, & Seufert (BF&S). The complete report of their findings is presented in Appendix 4-A,
Analysis of Pavement Geometrics, Marking and Signage.

FAA AC 150/5300-13A, Change 1, Airport Design, is considered the design criteria for the airfield at
CVG and was consulted during the evaluation of the airfield pavement. The majority of the airfield is
designed for TDG 5 aircraft. A few locations were evaluated for a different critical aircraft group as
depicted in Exhibit 4.2-31, Taxiway Restrictions. These locations are mainly the taxilanes
surrounding the terminal and taxi routes to and from the DHL cargo apron. For the scope of this
analysis, TDG 5 is the critical design aircraft, with the exception of specific taxiways as depicted. For
example, there exist several approved MOS for the Boeing 747-8 aircraft, the sole TDG 6 aircraft
regularly operating at CVG. These routes (identified in green) were evaluated to TDG 6 standards.

Findings from the complete analysis reveal that additional full strength pavement is required to meet
geometric fillet standards in a significant number of locations across the airfield. Furthermore, it was
determined during the analysis that several existing high speed exit taxiways are not within standard for
true high-speed angled taxiway exits. It is recommended that these angled connectors be corrected to
standard at the next best opportunity. Exhibits 4.2-32, Summary of Taxiway Pavement Geometry
Improvements — East, and Exhibit 4.2-33, Summary of Taxiway Pavement Geometry
Improvements — West, present an airfield-wide summary of taxiway pavement geometry
improvements that have been identified by this analysis.

Taxiway to Taxiway Centerline Separation

Taxiway to parallel taxiway/taxilane centerline separation requirements are determined by the ADG.*?
ADG V aircraft require 267 feet of spacing between taxiways while ADG VI aircraft require 324 feet.
Exhibit 4.2-34, Existing Taxiway to Taxiway Centerline Separations, presents a comparison of the
CVG taxiway to taxiway/taxilane centerline separations to the FAA requirements. The centerline
separation between Taxiway K and J (western portion) meets ADG VI standards but no other taxiways
do. Reconfiguration of the taxiways to meet ADG VI standards is not recommended due to low
expected usage. Taxiway K to J (eastern portion), and Taxiway T to S centerline separations meet
ADG V standards. The Taxiway D to E centerline separation meets ADG V standards to the north of
Taxiway D7 but does not to the south of Taxiway D7. The alternatives analysis will analyze the
desirability of upgrading the separation between Taxiways D and E (south of Taxiway D7) to meet ADG
V standards.

12 Taxiway to taxiway centerline separation requirements can also be determined by the TDG. However, the TDG requirement
for TDG 5 and 6 aircraft is lower than the corresponding ADG requirement, therefore the ADG requirement was used.
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EXHIBIT 4.2-31 TAXIWAY RESTRICTIONS

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-32 SUMMARY OF TAXIWAY PAVEMENT GEOMETRY IMPROVEMENTS — EAST

Sources: Woolpert Photography dated September 23, 2017; BF&S
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EXHIBIT 4.2-33 SUMMARY OF TAXIWAY PAVEMENT GEOMETRY IMPROVEMENTS — WEST

Sources: Woolpert Photography dated September 23, 2017; BF&S
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EXHIBIT 4.2-34 EXISTING TAXIWAY TO TAXIWAY CENTERLINE SEPARATIONS

ST

- ) Does the Existing Separation Meet
Taxiway — Taxiway/Taxilane Existing Separation Requirements for:

(fo)

K — J (western portion) (09/27) 575 Yes Yes
K —J (eastern portion (09/27) 270 Yes No
D — E (North of D7) (18C/36C) 267 Yes No
D — E (South of D7) (18C/36C) 215 No No
T - S (18L/36R) 300 Yes No
m— ADG VI
/DG V
. A\DG IV

Sources: FAA AC 150/5300-13A, Change 1, Airport Design; Landrum & Brown analysis
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4.2.5.3 Lighting and Navigational Aids (NAVAIDs)

The level of instrumentation and lighting associated with a runway determines the minimum weather
conditions in which an aircraft can safely and legally land. Obstacles in the area surrounding an airport
also play a part in determining the approach minimums of a particular runway.

Instrument Approach Procedures

The runways at CVG are served by a variety of approaches utilizing both ground based and satellite-
based approach systems. The type and level of accuracy of each approach will play a part in
determining the ceiling and visibility minima. Table 4.2-18, CVG Approach Capabilities by Runway
End, presents a summary of the landing approaches at CVG by runway end, approach type, ceiling,
and visibility minima. For approach procedures where the minima vary by aircraft type operating, the
data listed are for approach category D aircraft, which is the largest category listed on the FAA
approach charts at CVG.

All runways have a conventional ILS system in place with at least CAT | capabilities. Additionally,
Runways 18R and 36L offer CAT Il ILS approach procedures, and Runways 36R and 36C offer CAT Il
ILS approach procedures. Given the level of service provided by the existing approach procedures at
CVG, no upgrades or improvements to the NAVAIDs are necessary through the planning period. It is
envisioned that over the long-term the approach procedures will be modernized to rely more heavily on
satellite based navigational systems in line with the FAA’s NextGen strategy.
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TABLE 4.2-18 CVG APPROACH CAPABILITIES BY RUNWAY END

Runway End Type of Approach? Ceiling (ft) Visibility Minimum?

ILS CAT I 200 18 RVR
RNAV (GPS) Y- LPV 200 18 RVR
RNAV (GPS) Z- RNP 0.18 316 24 RVR
09 LOC 33774 40 RVR
RNAV (GPS) Z- RNP 0.30 350 40 RVR
RNAV (GPS) Y-LNAV MDA 377 50 RVR
RNAV (GPS) Y- LNAV/VNAV 414 50 RVR
ILS CAT I 200 24 RVR
RNAV (GPS) Y-LPV 200 24 RVR
RNAV (RNP) Z- RNP 0.15 421 50 RVR
o7 RNAV (GPS) Y- LNAV/VNAV 474 60 RVR
RNAV (RNP) Z- RNP 0.23 503 60 RVR
RNAV (GPS) Y- LNAV MDA 545 60 RVR
LOC 545 60 RVR

RNAV (RNP) Z- RNP 0.30 570 1 Y2 miles
ILS CAT I 200 18 RVR
RNAV (GPS) Y- LPV 200 18 RVR
RNAV (RNP) Z- RNP 0.21 383 40 RVR
181 RNAV (RNP) Z- RNP 0.25 394 50 RVR
LOC 411 40 RVR
RNAV (GPS) Y- LNAV MDA 471 50 RVR
RNAV (GPS) Y- LNAV/VNAV 506 60 RVR

RNAV (RNP) Z- RNP 0.30 583 1% miles

ILS CAT Il a/blc 0/0/0 7/6/0 RVR
ILS CAT I 100 12 RVR
ILS CAT I 200 18 RVR
RNAV (GPS) Y- LPV 200 18 RVR
36R RNAV (RNP) Z- RNP 0.16 388 40 RVR
RNAV (RNP) Z- RNP 0.20 399 50 RVR
RNAV (RNP) Z- RNP 0.30 433 50 RVR
RNAV (GPS) Y- LNAV/VNAV 444 50 RVR
LOC 464 50 RVR
RNAV (GPS) Y- LNAV MDA 464 50 RVR
ILS CAT I 200 18 RVR
RNAV (GPS) Y- LPV 200 18 RVR
18C LOC 385 40 RVR
RNAV (RNP) Z- RNP 0.15 446 50 RVR
RNAV (GPS) Y- LNAV MDA 485 50 RVR
RNAV (RNP) Z- RNP 0.30 514 60 RVR
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Runway End Type of Approach? Ceiling (ft) Visibility Minimum?
RNAV (GPS) Y- LNAV/VNAV 523 60 RVR
ILS CAT Ill a/blc 0/0/0 7/6/0 RVR
ILS CAT Il 100 12 RVR
ILS CAT | 200 18 RVR
RNAV (GPS) Y- LPV 200 18 RVR
36C LOC- TABBO FIX 409 40 RVR
RNAV (RNP) Z- RNP 0.24 444 50 RVR
RNAYV (RNP) Z- RNP 0.30 467 60 RVR
LOC 489 50 RVR
RNAV (GPS) Y- LNAV/VNAV 549 60 RVR
RNAV (GPS) Y- LNAV MDA 664 2 miles
ILS CAT Il 100 12 RVR
ILS CAT | 200 18 RVR
RNAV (GPS) Y- LPV 200 18 RVR
18R RNAV (RNP) Z- RNP 0.29 375 40 RVR
RNAV (RNP) Z- RNP 0.30 413 50 RVR
LOC 432 50 RVR
RNAV (GPS) Y- LNAV MDA 452 50 RVR
RNAV (GPS) Y- LNAV/VNAV 453 50 RVR
ILS CAT Il 100 12 RVR
ILS CAT | 200 18 RVR
RNAV (GPS) Y- LPV 200 18 RVR
LOC- JIMUR FIX 347 30 RVR
36L RNAV (RNP) Z- RNP 0.29 388 40 RVR
RNAV (RNP) Z- RNP 0.30 391 50 RVR
RNAV (GPS) Y- LNAV MDA 427 50 RVR
RNAV (GPS) Y- LNAV/VNAV 510 60 RVR
LOC 567 60 RVR
1 The most critical type of approach and minimums are bolded for each runway end.
2 Visibility is depicted in Runway Visual Range (RVR) or miles depending on how it is listed in the FAA chart.
Source: FAA Digital Terminal Procedures Publication (d-TPP)/Airport Diagrams, May 24, 2018 through June 21, 2018;

Landrum & Brown analysis
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Airfield Signage and Pavement Markings

For the consideration of existing non-standard airfield markings and signage with current pavement
geometry, five specific locations on the airfield at CVG were identified as being non-standard:

The taxiway edge lines do not match on either side of the approach hold bar to Runway 27 on
Taxiway S north of the intersection with Taxiway J.

The taxiway centerline on the southeast radius from Taxiway T to Taxiway S does not continue
south of the approach hold bar to Runway 27 on Taxiway S north of the intersection with
Taxiway J.

At Taxiway K3 there are two enhanced taxiway centerlines that merge at the runway hold bar,
but only one taxiway centerline continues on the other side of hold bar.

The eastern side of the Taxiway M intersection with Runway 18C/36C has only one mandatory
hold position sign.

Pilots are missing the turn off onto Taxiway M when landing on Runway 18C.

A detailed report of the Airfield Signage and Pavement Marking findings has been included in Appendix
4-A. Exhibits 4.2-35 through 4.2-37 present the existing conditions and the proposed corrections
required to bring the marking and signage to standard. These corrections assume no change to
pavement geometry.
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EXHIBIT 4.2-35 TAXIWAYS S AND J

Source: BF&S
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EXHIBIT 4.2-36 TAXIWAY M AT RUNWAY 09/27

Source: BF&S
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EXHIBIT 4.2-37 TAXIWAY M AT RUNWAY 18C/36C

Source: BF&S
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4254 Airfield Safety Areas

There are three primary safety areas that provide for the safety of aircraft arriving and departing from
the runways at an airport. These safety areas include the Runway Protection Zone (RPZ), Runway
Safety Area (RSA), and Runway Object Free Area (ROFA). The FAA prescribes the criteria to which
each safety area must be maintained clear and what uses/objects are and are not allowed to exist
within each. The following subsections evaluate each at CVG.

Runway Protection Zones (RPZ2)

The RPZ'’s function is to enhance the protection of people and property on the ground. This is best
achieved through airport owner control over RPZs. Control is preferably exercised through the
acquisition of sufficient property interest in the RPZ and includes clearing the RPZ areas (and
maintaining them clear) of incompatible objects and activities.®

For the purposes of this analysis, the evaluation of the RPZs were broken into two segments, the
central portion of the RPZ and the outer portion of the RPZ. The reason for this segmentation was to
identify the incompatibilities that affect the more critical central portion of the RPZ versus those found in
the outer portion of the RPZ. The following section is simply meant to identify incompatibilities that exist
within each portion the RPZ, not that mitigation is immediately required. It is advisable for CVG to
address any incompatibilities if/when the opportunity arises.

Of the eight RPZs at CVG (one for each runway end), five are completely on Airport property. These
are the RPZ at the ends of Runways 27, 36L, 18C, 36C, and 36R. Of the remaining three RPZs, at
least a small portion of each occupies land which is not currently owned or controlled by CVG.
Accordingly, in the future CVG should make every effort to purchase/control in some way any property
or right-of-way identified within the RPZ as it becomes available. In the following sections and exhibits,
airport service roadways that are within the Airport Operations Area (AOA) fence line are not identified
as they are considered an allowable land-use within an RPZ because they exist within a controlled
environment.

Runway 09

With the exception of three public access roadways, the RPZ on the Runway 09 end is compatible with
RPZ guidance and mostly under the control of CVG. The three roadways are:

* Limaburg Road
* North Bend Road
= Gateway Boulevard
Limaburg Road and North Bend Road cross both the central and outer portions of the RPZ. Gateway

Boulevard only lies within the outer portion along the southern side of the RPZ. Exhibit 4.2-38,
Runway 09 RPZ, depicts the incompatibilities within the Runway 09 RPZ.

13 FAA AC 150/5300-13A, Airport Design, paragraph 310.
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EXHIBIT 4.2-38 RUNWAY 09 RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Runway 27

The entirety of the Runway 27 RPZ lies within CVG property boundary and within the secure perimeter
of the airfield. Therefore, there are no incompatible land uses within the Runway 27 RPZ. Exhibit 4.2-
39, Runway 27 RPZ, depicts the boundaries of the Runway 27 RPZ.

Runway 18R

The majority of the Runway 18R RPZ is under the control of CVG. This equates to 85 percent of the
central portion and 71 percent of the outer portions of the RPZ being Airport owned land. The
remainder of the RPZ accommodates the following land uses:

= |-275
= Petersburg Rd
= Elijah Creek Rd

In addition to the three public-use roadways mentioned, one industrial building currently exists within
the RPZ. This building, which is identified on Exhibit 4.2-40, Runway 18R RPZ, lies approximately
2,600 feet north/northwest of the Runway 18R arrival threshold.

Runway 36L

The Runway 36L RPZ lies completely within the CVG property boundary and is therefore 100 percent
under control of CVG. The only exception to the compliance of this RPZ is the section of Youell Road
that crosses the RPZ approximately 2,300 feet from the Runway 36L arrival threshold. The location and
limits of the Runway 36L RPZ are depicted on Exhibit 4.2-41, Runway 36L RPZ.

Runway 18C

The Runway 18C RPZ lies completely within CVG property boundary and is therefore 100 percent
under the control of CVG. The only exception to the compliance of this RPZ is the section of Loomis
Road that crosses the RPZ approximately 1,500 feet from the Runway 18C arrival threshold. The
location and limits of the Runway 18C RPZ are depicted on Exhibit 4.2-42, Runway 18C RPZ. In
addition to the section of Loomis Road that crosses the RPZ, the Glycol Storage Building is located
within the Runway 18C RPZ.

Runway 36C

The Runway 36C RPZ lies completely within the CVG property boundary and is therefore 100 percent
under the control of CVG. The only exception to the compliance of this RPZ is the section of landside
service road that crosses the RPZ approximately 1,300 feet from the Runway 36C arrival threshold.
While this roadway is exterior to the AOA perimeter fence, CVG does maintain access control to this
service road which is not available for use by the public. Therefore, this roadway is considered an
allowable land-use. The location and limits of the Runway 36C RPZ are depicted on Exhibit 4.2-43,
Runway 36C RPZ.
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EXHIBIT 4.2-39 RUNWAY 27 RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-40 RUNWAY 18R RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-41 RUNWAY 36L RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-42 RUNWAY 18C RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-43 RUNWAY 36C RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Runway 18L

The majority of the Runway 18L RPZ is under the control of CVG. This equates to 92 percent of the
central portion and 83 percent of the outer portions of the RPZ being airport owned land. The remainder
of the RPZ accommodates the right-of-ways for the following public roadways:

= |-275
= Donaldson Highway

= Parking Entrance Road (Employee/Economy Lot)
The location and limits of the Runway 18L RPZ are identified on Exhibit 4.2-44, Runway 18L RPZ.

Runway 36R

The Runway 36R RPZ lies completely within the CVG property boundary and is therefore 100 percent
under the control of CVG. The only exception to the compliance of this RPZ is a small section of Aero
Parkway that clips the southeastern corner of the RPZ. The location and limits of the Runway 36R RPZ
are depicted on Exhibit 4.2 45, Runway 36R RPZ.
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EXHIBIT 4.2-44 RUNWAY 18L RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-45 RUNWAY 36R RPZ

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

4-88 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

RPZ Summary

Table 4.2-19, RPZ Land Ownership, and Table 4.2-20, Roadways in RPZs, present a summary
comparison of the RPZs at CVG.

TABLE 4.2-19 RPZ LAND OWNERSHIP

Runway End Central RPZ Outer RPZ

Runway 09 89% 11% 84% 16%
Runway 27 100% 0% 100% 0%
Runway 18R 85% 15% 71% 29%
Runway 36L 100% 0% 100% 0%
Runway 18C 100% 0% 100% 0%
Runway 36C 100% 0% 100% 0%
Runway 18L 92% 8% 83% 17%
Runway 36R 100% 0% 100% 0%

Source: Landrum & Brown analysis

TABLE 4.2-20 ROADWAYS IN RPZS

Central RPZ Outer RPZ
(LF) Rd (LF) Rd (LF) Rd (LF) (LF) Rd (LF) Rd (LF) Rd (LF)

Runway 09 1531

Runway 27 - - 243 - - - - -
Runway 18R 841 0 758 - 758 335 288 -
Runway 36L - 809 - - - 1196 - -
Runway 18C - 0 820 - - - 844 -
Runway 36C - 809 - - - 580 - -
Runway 18L - 249 1041 - 288 - 856 -
Runway 36R - - - - - - - 75

Notes: LF = Linear Feet

Airport Service Roads are not considered incompatible land uses and therefore are not included in this table.
Source: Landrum & Brown analysis
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RSAs and ROFAs

FAA AC 150/5300-13A Change 1, Airport Design, prescribes the geometric standards for RSAs and
ROFAs at airports in the U.S. Based on the capabilities of the runways at CVG, the RSA width should
be 250 feet from each side of the runway centerline and have a length that is at least 600 feet prior to
the arrival threshold and 1,000 feet beyond the far end of the runway. The ROFA should have a width
of 400 feet from each side of the runway centerline and a length equal to that of the RSA.

While the RSAs and ROFAs at CVG are dimensionally compliant, there are several instances of
incompatible object(s) within each of these safety areas. Mitigation of these objects may be achievable
through one or a combination of operational restrictions, frangible mounting, or removal. In the
instances where removal may be necessary, CVG should evaluate the feasibility of doing so during the
next upgrade or modification to the respective runway. NAVAIDS typically should not be in the RSA and
ROFA, unless they are required to be in a specific location in order to function or “fixed-by-function”.*

Runway 09/27

While Runway 09/27 has a standard dimension RSA and ROFA, there are several instances of
incompatible objects within these safety areas. Exhibit 4.2-46, Runway 09/27 RSA & ROFA, identifies
the location of the following objects within the Runway 09/27 RSA and ROFA:

= Two service roads — these service roads have restricted access and are mitigated via
operational restrictions. (RSA and ROFA)

= Two Glide slopes (ROFA only)
= Two wind cones (ROFA only)

* Runway 27 localizer — The location of Taxiway S forces the localizer antenna to be within the
Runway 27 end RSA. Relocation of this NAVAID is not possible and therefore has a frangible
mounting. (RSA and ROFA)

= Equipment shack (ROFA only)

In the case of Runway 09/27, all identified objects and service roads should be mitigated through
continued controlled access/coordination with the ATCT, and frangible mounting.

14 FAA, AC 150/5300-13A, Change 1, Airport Design, Paragraph 605a.
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EXHIBIT 4.2-46 RUNWAY 09/27 RSA & ROFA

Source: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

Chapter 4 | Facility Requirements | 4-91



Master Plan 2050
Final — March 2021

Runway 18R/36L

While Runway 18R/36L has a standard dimension RSA and ROFA, there are several instances of
incompatible objects within these safety areas. Exhibit 4.2-47, Runway 18R/36L RSA & ROFA,
identifies the location of the following objects within the Runway 18R/36L RSA and ROFA:

= Two wind cones (RSA and ROFA)

» Three airport service roads — these service roads have restricted access and are mitigated via
operational restrictions. (RSA and ROFA)

= Glide slope (ROFA only)

In the case of Runway 18R/36L, all identified objects and service roads should be mitigated through
continued controlled access/coordination with the ATCT, and frangible mounting.

Runway 18C/36C

While Runway 18C/36C has a standard dimension RSA and ROFA, there are several instances of
incompatible objects within these safety areas. Exhibit 4.2-48, Runway 18C/36C RSA & ROFA,
identifies the location of the following objects within the Runway 18C/36C RSA and ROFA:

= Two wind cones (RSA and ROFA)

= Three airport service roads — these service roads have restricted access and are mitigated via
operational restrictions. (RSA and ROFA)

= Two airport roads (ROFA only) — these roads have restricted access and are mitigated via
operational restrictions.

= Two glide slopes (ROFA only)

In the case of Runway 18C/36C, all identified objects and service roads should be mitigated through
continued controlled access/coordination with the ATCT, and frangible mounting.

Runway 18L/36R

While Runway 18L/36R has a standard dimension RSA and ROFA, there are several instances of
incompatible objects within these safety areas. Exhibit 4.2-49, Runway 18L/36R RSA & ROFA,
identifies the location of the following objects within the Runway 18L/36R RSA and ROFA:

= Three service roads — these service roads have restricted access and are mitigated via
operational restrictions. (RSA and ROFA)

= Two glide slopes (ROFA only)
=  Two wind cones (ROFA only)

In the case of Runway 18L/36L, all identified objects and service roads should be mitigated through
continued controlled access/coordination with the ATCT, and frangible mounting.
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EXHIBIT 4.2-47 RUNWAY 18R/36L RSA & ROFA

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-48 RUNWAY 18C/36C RSA & ROFA

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 4.2-49 RUNWAY 18L/36R RSA & ROFA

Source: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Modifications of Standards (MOS)

As a condition of receiving federal grants for airport improvements, airports must comply with design
standards adopted by the FAA. These standards are necessary for the safety, efficiency, and economy
of the national airport system and its users. However, when local conditions do not allow an airport to
meet standards, the FAA provides a process for airport sponsors to apply for a MOS for airport design
standards to maintain an adequate level of safety.

MOS enhance or maintain airfield capacity and efficiency by assuring that aircraft can safely operate
when current standards are not met. There are currently two MOS at CVG, which include:

» B747-8 Operations with Non-Standard Taxiway Object Free Area (TOFA)*®

Taxiway S centerline to DHL vehicle service road (VSR) and movement/non-movement line
does not meet ADG VI standards of being 193 feet from centerline by only providing 160
feet from the taxiway centerline. MOS allows B747-8 (ADG VI) operations on Taxiway S with
ADG V TOFA standards (160’ from centerline) based on Engineering Brief (EB) #78 using
taxilane criteria.

Taxiway S centerline to AOA fence does not meet ADG VI standards of 193 feet from the
centerline by only providing 185 feet of clearance from the taxiway centerline. MOS allows
B747-8 (ADG VI) operations on Taxiway S with ADG V TOFA (160’ from centerline) based
on EB #78 using taxilane criteria.

The existing Taxiway S bridge has required fencing, delineators, etc. on top of the bridge
within the TOFA. MOS allows objects (i.e. fencing, delineators, etc.) required for the taxiway
bridge inside the reduced TOFA based on aircraft to object horizontal and vertical
clearances.

Wingspans on Taxiway S are be restricted to 225 feet.

= B747-8 Operations 300-foot Taxiway to Taxiway Separation®

Standard taxiway to taxiway separation for B747-8 (ADG-VI) is 324 feet centerline to
centerline. Portions of Taxiway S and T do not meet this standard. MOS allows
simultaneous B747-8 (ADG VI) operations on Taxiway S and Taxiway T (from Taxiway J to
DHL ramp) with current 300-foot separation between Taxiway S and T based on EB #78.
Aircraft wingspan is restricted to 225 feet on Taxiway S and T. Operation on Taxiway T was
approved in 2012.

MOS will be further reviewed and potentially addressed, in the alternatives process, to maintain an
adequate level of safety at CVG and comply with FAA design standards.

15 FAA Southern Region, Modification of Airport Standards for B747-8 Operations with 300-foot Taxiway-Taxiway Separation
with start date of January 12th, 2018 and end date of January 12th, 2023.

16 FAA Southern Region, Modification of Airport Standards for B747-8 Operations with Non-Standard TOFA with start date of
February 27th, 2018 and end date of February 27th , 2023.
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4.25.6 Hot Spots

The FAA defines a hot spot as a location on an AOA where collisions or runway incursions have
occurred or are likely to occur. Air Traffic Control (ATC), pilots, and vehicle drivers must be alert when
operating in these areas. There is currently one hot spot location identified by the FAA on the CVG
airfield. The hotspot is found at the intersection of Runway 18C/36C and Runway 09/27 in conjunction
with the multiple taxiway crossings in this area. It encompasses the runway intersection, as well as
Taxiways C, D, E, J, K, and M. The location of the hotspot is identified in the FAA airport diagram in
Exhibit 4.2-50, CVG Hot Spot.

EXHIBIT 4.2-50 CVG HOT SPOT

Source: FAA Terminal Procedures, Airport Diagram, CVG effective April 26 through May 23, 2018

FAA guidance for the mitigation of runway/taxiway intersection crossings suggests simplification of
pavement geometry to only 90-degree crossings and/or relocation of the crossings out of the “high
energy area” (middle 1/3) of the runway. Given the existing geometry is configured to only 90-degree
crossings and the airfield configuration does not allow for the relocation of these crossings, removal is
the only remaining option to completely mitigate this hot spot. However, because of the airfield
configuration and the resulting aircraft congestion and resulting delays, removal of these crossings is
not recommended.
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4.2.5.7 Prevention of Runway Incursions

The FAA defines a runway incursion as “any occurrence at an aerodrome involving the incorrect
presence of an aircraft, vehicle or person on the protected area of a surface designated for the landing
and takeoff of aircraft.”” FAA AC 150/5300-13A Change 1, Airport Design, provides the following
guidance on how to design taxiways and taxilanes in a way that enhances safety by reducing the
probability of runway incursions:

= Keep taxiway systems simple by using the three-node concept. As illustrated in Exhibit 4.2-51,
Three Node Concept, the three-node concept means a pilot should have no more than three
choices at an intersection (preferably left turn, right turn, and straight).

= Avoid wide expanses of pavement with taxiway-to-runway interfaces. For example, an aircraft
parking apron should not be directly connected to a runway by a taxiway.

= Reduce the need for aircraft to cross runways.

= Avoid “high-energy” intersections. High-energy intersections are intersections in the middle third
of the runway.

= Provide right angle intersections (between two taxiways and between a taxiway and a runway).
Do not use acute angle runway exits as a runway entrance point or as a runway crossing.

= Avoid dual-purpose pavements. Do not use runways as taxiways and vice versa.

= Do not construct taxiways that lead directly from an aircraft parking apron to a runway.

EXHIBIT 4.2-51 THREE NODE CONCEPT

f-—

SEE NOTE

“A"REFERS TOTHIS
DIRECTION OF TRAVEL

NOTE. STANDARD VALUES FOR A ARE 30", 45°, 60" OR 80°.

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

17 nhttps://lwww.faa.gov/airports/runway _safety/news/runway_incursions/
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CVG's taxiway system meets most of these criteria, with the exception of having several taxiways that
connect aircraft parking aprons directly to a runway without requiring the aircraft to perform a turn.
These instances are described as follows and presented in Exhibit 4.2-52, North Airfield Taxiways
and Exhibit 4.2-53, South Airfield Taxiways:

» Taxiways D9/E9, D8/E8, D7/E7, D6/E6 lead from the passenger terminal apron to Runway
18C/36C

»  Taxiways S8/T8 and Ramp 2 North/Ramp 2 South/T7 connect the passenger terminal apron to
Runway 18L/36R

=  Taxiways K4/J4 and K2/J2 lead from the passenger terminal apron to Runway 09/27
= Taxiway K7 connects the Taxiway J hold pad to Runway 09/27

= Taxiways K8 and K9 connect the Runway 09 hold pad to Runway 09/27

= Taxiway D2/N connects the cargo aprons to Runway 18C/36C

= Taxiways T4/S4 lead from the DHL cargo apron to Runway 18L/36R

The alternatives analysis will assess ways to correct these issues.
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EXHIBIT 4.2-52 NORTH AIRFIELD TAXIWAYS

Source: Landrum & Brown analysis
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EXHIBIT 4.2-53 SOUTH AIRFIELD TAXIWAYS

Source: Landrum & Brown analysis
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Passenger Terminal Facilities

The term “passenger terminal facilities” encompasses the aircraft gates along with the main terminal
and concourses. Adequate passenger terminal facilities are essential to meeting projected aviation
activity and ensuring acceptable levels of service and operational reliability for passengers, airlines, and
other airport stakeholders. This section describes the calculation of the facility requirements for the
aircraft gates and passenger terminal building at CVG. Exhibit 4.3-1, Existing Passenger Terminal
Facilities, depicts the existing terminal facilities at CVG.

EXHIBIT 4.3-1 EXISTING PASSENGER TERMINAL FACILITIES

Sources: KCAB; Google Earth-Photography dated April 11, 2017
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4.3.1 Passenger Aircraft Gate Requirements

CVG has a total of 49 gates available on two concourses. There are 21 gates at Concourse A and 28 at
Concourse B. Ten of the gates on Concourse B are capable of serving international arrivals; the
remainder of CVG'’s gates can serve domestic flights and international departures.!® Gate requirements
were calculated to determine if the existing gates will be sufficient through PAL 4 or if additional gates
will be needed.

The development of projected requirements for the number of passenger aircraft parking requirements
involved an Aircraft on Ground (AOG) analysis of the DDFS developed for each PAL. An AOG analysis
uses the DDFS to develop a running count of the number of aircraft on the ground throughout the
design day by aircraft type, airline, and whether they are actively loading or unloading passengers.

All passenger loading and unloading was assumed to occur at contact gate positions with a Passenger
Loading Bridge (PLB). Aircraft with long ground times were assumed to be towed off of the gate to a
remote parking position in this analysis. Towing aircraft off of the contact gates allows other aircraft to
use a contact position for passenger loading/unloading, which maximizes the utilization of the gates
and reduces the need for additional gates. Aircraft were only eligible to be towed if they were at the
gate longer than it takes to load and unload passengers and if the gate was needed by another aircraft.
An aircraft cannot be towed off a gate during the first 30 minutes after arrival and must be towed back
to a gate 45 minutes prior to its departure time.

Domestic and international gate requirements were developed separately using different assumptions
due to the different nature of the activity and how the gates are operated.

4.3.1.1 Domestic Gate Requirements

In order to accurately consider the range of requirements in the future, minimum and maximum gate
demand scenarios were developed for domestic gate usage. Scenario 1 considers the minimum gate
demand by assuming a maximum utilization or efficiency of gate use at CVG. In order to achieve this, a
primary assumption is that 100 percent of gates at CVG would be considered common-use. Under a
100 percent common-use scenario, any arriving aircraft could be assigned to any available position at
any time, regardless of the airline and gate adjacencies. This scenario yields the least number of gates
required.

To determine the maximum gate demand, Scenario 2 assumed an airline would lease a gate when that
airline would utilize a gate at least three times per day, thereby making that gate a preferential-use
gate. Preferential-use gates are preferred by airlines so they can locate their gates adjacent to one
another to take advantage of efficiencies in ground operations. This preferential-use scenario results in
the most gates required of the two scenarios.

18 International arriving passengers must be kept separate from other passengers until they have cleared all Customs
and Border Protection (CBP) inspections. Therefore, separate sterile corridors are used to transfer passengers from
the aircraft gate to the CBP facilities. International arrivals can only use gates that have such a separate corridor
system. International departures and domestic flights do not require separate corridors.
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Table 4.3-1, Scenario 1 Domestic Gate Requirements, and Table 4.3-2, Scenario 2 Domestic Gate
Requirements, present the gate requirements for each PAL throughout the planning period of this
Master Plan. All future gates should be ADG Il based on the fleet mix that is expected to operate at
CVG. A total of 51 gates will be required by PAL 4 under Scenario 1 (deficit of 12 gates). Scenario 2
results in a requirement for 63 gates by PAL 4 (deficit of 24 gates). CVG will begin to experience a gate
deficit by PAL 3 in Scenario 1, and by PAL 1 with Scenario 2. Scenario 2 was chosen as the preferred
scenario because it most accurately represents how the airlines operate today, and how they are
expected to operate in the future.

It is important to note that 21 of the existing gates are larger (ADG IV or V) than what is needed in the
future (ADG IIlI). As a result, the existing terminal frontage could be reconfigured to accommodate more
gate positions than are available today. Plans for future gates should take this into consideration in
order to maximize the capacity of the existing concourses.

TABLE 4.3-1 SCENARIO 1 DOMESTIC GATE REQUIREMENTS

T Existing Number of Gates Required Surplus/

ADG V 1 0 0 0 0 0 1 1 1 1 1
ADG IV 20 0 0 0 0 0 20 20 20 20 20
ADG IlI 17 30 35 39 44 51  (13)  (18) @ (22)  (27) @ (34)
ADG lI&lll 1 0 0 0 0 0 1 1 1 1 1
Total 39 30 35 39 44 51 9 4 0 (5) (12)

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

TABLE 4.3-2 SCENARIO 2 DOMESTIC GATE REQUIREMENTS

Existing Number of Gates Required Surplus/

0 0 0 0 0 1 1 1 1 1

Aircraft Size

ADG V 1

ADG IV 20 0 0 0 0 0 20 20 20 20 20
ADG III 17 36 45 48 54 63  (19) (28) (31) (37)  (46)
ADG l1&lll 1 0 0 0 0 0 1 1 1 1 1
Total 39 36 45 48 54 63 3 (6) 9 = (15 (24

Sources: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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4.3.1.2 International Gate Requirements

The international gates operate as common use gates today. This is expected to continue in the future.
Thus, the international gates were assumed to be common-use for this analysis. The international gate
requirements are presented in Table 4.3-3, International Gate Requirements. CVG is projected to
have a surplus of international gates through PAL 4. While the total number of international gates is
expected to be sufficient, the size of those gates is not. One additional ADG V gate will be needed in
PAL 3 and PAL 4.

TABLE 4.3-3 INTERNATIONAL GATE REQUIREMENTS

. Number of Gates Required Surplus/
) ) Existing

Aircraft Size PAL

Gates 2017 | PAL1 | PAL2 | PAL3 | PAL4 | 2017 | PAL1 | PAL2 | PAL 3 4
ADG V 1 0 1 1 2 2 1 0 0 (2) (2)
ADG IV 1 1 1 0 0 8 8 8 9 9
ADG Il 0 1 1 1 2 4 Q) (1) (1) (2) 4)
Total 10 2 3 3 4 6 8 7 7 6 4

Source: KCAB; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

The preceding tables provide gate requirements by aircraft size. Gate capacity can be more easily
compared and analyzed by measuring different gate mixes through a standard index. Two indices are
typically used in terminal planning:

= Narrow-Body Equivalent Gate (NBEG) Index: Converts the gate requirements of diverse
aircraft so they are equivalent to the apron capacity of a narrow-body aircraft gate.

= Equivalent Aircraft (EQA) Index: Converts the gate requirements of diverse aircraft so they
are equivalent to a 145-seat aircraft.

The NBEG and EQA requirements are shown in Table 4.3-4, Scenario 2 Gate Index Requirements.

TABLE 4.3-4 SCENARIO 2 GATE INDEX REQUIREMENTS

Requirement

2017 PAL 1 PAL 2 PAL 3 PAL 4
38 48 51 58 69

Total Gates

NBEG 38.4 49.2 52.2 59.6 70.6

EQA 38.9 50.7 58,7 61.6 72.6
Source: Landrum & Brown analysis
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Passenger Terminal Building Requirements

CVG has a single passenger terminal building (main terminal) and two satellite concourses. Future
requirements for the main terminal and concourses were prepared individually for airline space, public
space, concessions, U.S. Customs & Border Protection (CBP), and terminal support spaces.

4.3.2.1 Methodology and Assumptions

Terminal facility requirements were developed using the Terminal Space Program (TSP) model
developed by Landrum & Brown. The TSP is based upon the planning guidelines published in the
International Air Transport Association (IATA) Airport Development Reference Manual (ADRM). The
TSP is supplemented with information about facilities provided at comparable airports (benchmarks)
and a knowledge of industry-wide trends in construction of passenger terminals. The TSP also takes
into account planning and operational input provided by CVG and site observations of existing
conditions.

The requirements were based on the volume of activity (e.g., passengers or baggage) to be
accommodated during peak periods and/or industry-accepted standards and allowances. Requirements
based on activity were derived by mathematically relating the projected peak volume of activity to a
number of other variables, including:

= Passenger dwell times and flow rates

= Baggage volumes and flow rates

* Processor sizes

= Maximum allowable queue sizes or times
= Space required per unit of queue

= Space required per unit volume

Assumptions for processing rates, queue length, and spatial requirements were based on IATA Level of
Service (L0oS) “optimum” standards. LoS is a measure of the quality of service provided inside the
terminal in terms of ease of flow and propensity for delays. Optimum LoS corresponds to an overall
good level of service, where flows are stable, delay levels are acceptable and a good level of comfort is
provided. Professional judgment was employed throughout the TSP to reflect conditions local to CVG.
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4.3.2.2 Airline Space

The airline spaces analyzed for the CVG Master Plan are:

= Check-in Lobby

= Baggage Facilities
*= Gate Holdrooms

= Club/Lounge Space

= Airline Operations Space

Check-in Lobby

The check-in lobby includes passenger check-in, baggage check-in, and passenger queuing space.
This area also includes Airline Ticket Offices (ATO). CVG currently has 8 curbside check-in positions,
70 full-service check-in and bag drop positions, and 43 self-service kiosks in its ticketing lobby. The
curbside check-in positions take up 547 square feet of space on the curb. A total of 16,000 square feet
of space is allocated to the full-service check-in and bag drop positions, self-service kiosks, and
ticketing counter queue.'® The ATO makes up 2,768 square feet of space.

The requirements for check-in positions and check-in lobby space were calculated in the TSP. A hybrid
of common use and exclusive use check-in facilities were assumed in the calculation of future check-in
requirements, depending on each airline’s peak period. The inputs to the TSP for the check-in positions
and check-in space requirements are:

= Average processing time
= Maximum queuing times deemed acceptable to the airlines and Airport

= Distribution of passengers to the different types of check-in facilities

The input assumptions that were used in the calculation of check-in lobby requirements in the TSP are
presented in Table 4.3-5 Check-in Lobby Assumptions. The different types of check-in facilities have
different average processing times. Curb check-in facilities tend to have longer processing times per
passenger (210 seconds) than other types of check-in facilities (130 to 175 seconds). The maximum
gueuing times assumed in this analysis vary by check-in facility type as well. The queue times assumed
for curbside check-in and first-class passengers at full-service counters are the lowest at two minutes.
Economy class check-in at full-service positions has the highest maximum queue time at 20 minutes.
Assumptions were also made regarding the distribution of passengers to each type of check-in facility.
About 5 percent of passengers use the curb check-in facilities, 30 percent use full-service counters, 30
percent use bag drop counters, and 50 percent use self-service kiosks.

ATO space was also calculated in the TSP. It was assumed that 58 square feet of ATO space should
be provided per EQA gate position.

19 This area is inclusive of the behind the counter space (staff space and the baggage belts that convey baggage from

the counters to the baggage make-up areas).
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TABLE 4.3-5 CHECK-IN LOBBY ASSUMPTIONS

Parameters Value

Curb Check-in
Process (throughput) time per passenger (in seconds) 210
Maximum queuing time (in minutes) 2

Full-service Check-in

Process (throughput) time per passenger (in seconds) 175

Maximum queuing time economy class (in minutes) 20

Maximum queuing time business class (in minutes) 5

Maximum queuing time first class (in minutes) 2
Bag-drop

Process (throughput) time per passenger (in seconds) 136

Maximum queuing time (in minutes) 10

Self-service Kiosks
Process (throughput) time per passenger (in seconds) 130
Maximum queuing time (in minutes) 5

Passenger Allocations

Percent of passengers in first class 0%
Percent of passengers in business class 15%
Percent of passengers in economy class 85%
Percent of passengers using curb check-in facilities 5%
Percent of passengers using full-service check-in facilities 30%
Percent of passengers using bag-drop 30%
Percent of passengers using self-service kiosks 50%
Source: Landrum & Brown analysis

Table 4.3-6, Check-in Lobby Requirements, presents the check-in positions and space requirements
based on the previously presented assumptions. CVG has a total of 121 check-in positions today. By
PAL 4, an additional 20 positions will be required. The TSP indicates that the curbside check-in space
and full-service check-in and bag drop space is deficient now, whereas the self-service kiosks, ticketing
lobby and ATO space will be deficient by PAL 1.

4-108 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

TABLE 4.3-6 CHECK-IN LOBBY REQUIREMENTS

Number of Check-in Positions

Check-in Position Type

Requirement

Curbside Check-in 8 6 6 7 8 9
Full-service Check-in & Bag Drop 70 52 65 71 81 87
Self-Service Kiosk 43 21 26 30 38 45
Total 121 79 97 108 127 141
Surplus/(Deficit)

Curbside Check-in 2 2 1 0 ()
Full-service Check-in & Bag Drop 18 5 Q) (11) a7
Self-Service Kiosk 22 17 13 5 (2)
Total 42 24 13 (6) (20)

Check-in Lobby (ft2)

Check-in Position Type

Requirement

Curbside Check-in 547 1,000 1,000 1,200 1,400 1,500
Full-service Check-in & Bag Drop 5,000 5,200 6,600 7,100 8,200 8,800
Self-Service Kiosk & Ticket Counter Queue 11,000 9,800 | 12,200 13,300 15,400 16,800
ATO 2,768 2,300 3,000 3,200 3,600 4,300
Total 19,315 | 18,300 22,800 | 24,800 | 28,600 31,400
Surplus/(Deficit)

Curbside Check-in (453) (453) (653) (853) (953)
Full-service Check-in & Bag Drop (200) | (1,600) (2,200) | (3,200) | (3,800)
Self-Service Kiosk & Ticket Counter Queue 1,200 @ (1,200) @ (2,300) @ (4,400) (5,800)
ATO 468 (232) (432) (832) (1,532)
Total 1,015 | (3,485) | (11,085) @ (9,285) | (12,085)

Source: Landrum & Brown analysis
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Baggage Facilities

The baggage facilities consist of the following components:

Checked Baggage Inspection System (CBIS): The area where outbound checked baggage is
screened through an automated process. The CBIS currently makes up 224,674 square feet of
space at CVG. CBIS space requirements were calculated based on the industry standard
assumptions of 12 baggage carts per baggage make-up unit, 160 linear feet of frontage per
baggage make-up unit, 3,000 square feet per Inline Screening Device (ISD) unit, and 6,000
square feet of CBIS area per baggage make-up unit.

Checked Baggage Reconciliation Area (CBRA): The area where outbound checked baggage
that has been processed by the CBIS and flagged for additional manual screening is reconciled
back into the general baggage population after being cleared. It is then sorted by flight to be
loaded onto baggage carts in this area. This area is comprised of 17,310 square feet of space.
Future requirements were calculated based on the industry standard assumptions of 180 square
feet per station.

Domestic Baggage Claim: The area where arriving domestic passengers reclaim their
checked baggage upon arrival at CVG. This area is not considered to be secure or sterile and is
accessible by the public. CVG has four claim units with 795 linear feet of claim frontage. The
domestic baggage claim hall is made up of 39,801 square feet of space. Future requirements
were determined by applying the industry standard assumptions of two flights per baggage
claim unit, 1.38 linear feet of claim frontage per passenger, and 17.2 square feet per inbound
passenger.

Inbound Baggage Drop-off area: The area where inbound checked baggage is unloaded from
baggage carts onto takeaway belts to be conveyed to the baggage claim units. This area is
made up of 45,002 square feet of space at CVG. Future requirements were calculated based on
the industry standard ratio of 2,000 square feet per inbound drop.

Baggage Services Offices: This area is where passengers must go if their luggage is lost. This
area is comprised of 5,263 square feet of space. Future requirements were calculated by
assuming 1.5 square feet of baggage office space per terminating peak hour passenger.
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The resulting requirements are shown in Table 4.3-7, Baggage Facility Requirements. The analysis
shows that all of the baggage areas will have sufficient space through PAL 4, with the exception of the
CBRA space. An additional 2,190 square feet of space will be needed for CBRA functions by PAL 4.

TABLE 4.3-7 BAGGAGE FACILITY REQUIREMENTS

Unit Requirements

4 4 5 6 8

CBIS Make-up Units

CBIS ISD Units 3 3 4 4 5
CBRA Stations 13 13 19 19 25
Domestic Baggage Claim Units 8 9 11 13 15
Domestic Baggage Claim Frontage (LF) 640 740 830 1,080 1,260

Baggage Facility Space (ft2)

Baggage Area

Requirement

CBIS 224,674 24,000 24,000 30,000 36,000 48,000
CBRA 17,310 11,300 11,300 15,400 15,400 19,500
Domestic Baggage Claim 39,801 14,700 17,000 19,000 24,900 29,000
Inbound Baggage Drop-off 45,002 18,000 20,000 26,000 28,000 36,000
Baggage Services Offices 5,263 2,500 2,600 3,600 4,100 4,700
Total 33,2050 70,500 74,900 94,000 108,400 137,200
Surplus/(Deficit)
CBIS 200,674 200,674 194,674 188,674 176,674
CBRA 6,010 6,010 1,910 1,910 (2,190)
Domestic Baggage Claim 25,101 22,801 20,801 14,901 10,801
Inbound Baggage Drop-off 27,002 25,002 19,002 17,002 9,002
Baggage Services Offices 2,763 2,663 1,663 1,163 563
Total 261,550 257,150 238,050 223,650 194,850
Source: Vic Thompson Company analysis
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4.3.2.3 Gate Holdrooms

The gate holdrooms serve as an assembly area for passengers waiting to board a particular flight. CVG
currently has 134,615 square feet of holdroom space in Concourses A and B.

Average holdroom size requirements were calculated in the TSP based on the following assumptions:

= Number of passengers based on the maximum size aircraft that each gate can accommodate at
a 90 percent load factor based on the Scenario 2 gate requirements presented in Section 4.3.1,
Passenger Aircraft Gate Requirements

* One holdroom per gate

» Seats for 80 percent of boarding passengers, space for airline processing, and passenger
boarding queues

Table 4.3-8, Holdroom Size Assumptions by Aircraft Size, shows the holdroom sizes that result
from these assumptions.

TABLE 4.3-8 HOLDROOM SIZE ASSUMPTIONS BY AIRCRAFT SIZE
ADG VI 6,500
ADG V 5,000
ADG IV 3,700
ADG Il 2,500
ADG I&lI 900

Source: Landrum & Brown analysis

Table 4.3-9, Total Holdroom Requirements, presents the resulting total holdroom requirements. The
existing holdroom space is expected to be sufficient through PAL 2. An additional 42,885 square feet of
holdroom space will be needed in PAL 4.

TABLE 4.3-9 TOTAL HOLDROOM REQUIREMENTS

Holdroom Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 134,615

Requirement 96,200 123,700 131,200 150,000 177,500

Surplus/(Deficit) 38,415 10,915 3,415 (15,385) (42,885)
Source: Landrum & Brown analysis
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Club/Lounge Space

Club/lounge space makes up 46,348 square feet of space in the main terminal and two concourses.
The majority of the club/lounge space is in the two concourses, with 578 square feet in the main
terminal. Future requirements were calculated based on the industry standard assumption of 23,000
square feet per lounge and the need for two lounges (one per concourse) throughout the planning
period. This results in a requirement for 46,000 square feet of lounge space through PAL 4, as shown
in Table 4.3-10, Club/Lounge Space Requirements. The CVG lounges are therefore sufficient
through the planning period.

TABLE 4.3-10 CLUB/LOUNGE SPACE REQUIREMENTS

Club/Lounge Space (ft?)

2017 - PAL 4

Existing 46,348

Requirement 46,000

Surplus/(Deficit) 348
Source: Landrum & Brown analysis

Airline Operations Space

Airline operations space makes up 345,875 square feet of space in the main terminal and two
concourses. Future requirements were calculated based on an industry standard assumption that 4,700
square feet of airline operations space should be provided per EQA gate position. The resulting
requirements are shown in Table 4.3-11, Airline Operations Space Requirements. The existing
airline operations space is expected to be sufficient through PAL 4.

TABLE 4.3-11 AIRLINE OPERATIONS SPACE REQUIREMENTS

Airline Operations Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 345,875

Requirement 182,900 238,300 252,400 289,600 341,300

Surplus/(Deficit) 162,975 107,575 93,475 56,275 4,575
Source: Landrum & Brown analysis
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4.3.2.4 Public Space

The public spaces analyzed for the CVG Master Plan are:

» Check-in Lobby Circulation

= Arrivals Greeter Hall

= Concourse Central Circulation
= Concourse Sterile Corridor

= Rest Rooms

= Passenger Security Screening

Check-in Lobby Circulation

The check-in lobby in the main terminal currently has 10,305 square feet of cross-circulation space to
allow passengers to travel between the check-in lobby and other parts of the terminal. Requirements for
this area were determined based on an industry standard width of 30 feet. The resulting requirements
are shown in Table 4.3-12, Check-in Lobby Circulation Requirements. The analysis shows that the
check-in lobby space is currently deficient by almost 2,700 square feet. By PAL 4, a deficit of about
11,500 square feet is projected.

TABLE 4.3-12 CHECK-IN LOBBY CIRCULATION REQUIREMENTS

Check-in Lobby Circulation Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 10,305

Requirement 13,000 16,300 17,600 20,100 21,800

Surplus/(Deficit) (2,695) (5,995) (7,295) (9,795) (11,495)
Source: Landrum & Brown analysis
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Arrivals Greeter Hall

An arrivals greeter hall is where passengers can meet family and friends after their flight arrives. At
CVG, this space makes up 15,569 square feet on the lower level of the Main Terminal, just beyond the
security screening area. Requirements for this space were calculated based on the following
assumptions:

= Even distribution of peak hour passengers throughout peak hour
= Number of visitors per person = 1
= Average occupancy time per passenger (AOP) = 5 minutes
= Average occupancy time per visitor (AOV) = 30 minutes
» Average amount of space per occupant = 18 square feet
The arrivals greeter hall requirements are shown in Table 4.3-13, Arrivals Greeter Hall

Requirements. The analysis shows that the existing arrivals greeter hall space is deficient. By PAL 4,
over 17,000 square feet of additional space will be required.

TABLE 4.3-13 ARRIVALS GREETER HALL REQUIREMENTS

Arrivals Greeter Hall Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 15,569

Requirement 17,000 18,200 24,800 28,500 32,700

Surplus/(Deficit) (1,431) (2,631) (9,231) (12,931) (17,131)
Source: Landrum & Brown analysis
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Concourse Central Circulation

The concourse central circulation corridor space consists of the main corridor of Concourses A and B.
These corridors are considered “secure” because passengers must go through security to reach them.
Concourse A’s secure corridor is made up of 55,947 square feet of space, while Concourse B has
98,755 square feet of secure corridor, for a total area of 154,702 square feet.

The following assumptions were made regarding the length and width of the concourse central
circulation corridors:

* Double-loaded concourses (same as today)?°
= Corridor width of 36 feet (30 feet for walking and 6 feet for moving sidewalks)
» Width increased by a factor of 15 percent to account for additional circulation needs

* Length based on the number of required NBEG

The resulting concourse central circulation corridor requirements are shown in Table 4.3-14,
Concourse Central Circulation Corridor Requirements. The analysis shows that the existing secure
corridors are sufficient but there will be a need for additional space by PAL 1. By PAL 4, there is
expected to be a deficit of over 120,000 square feet.

TABLE 4.3-14 CONCOURSE CENTRAL CIRCULATION CORRIDOR REQUIREMENTS

Concourse Departure Corridor Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 154,702
Requirement 149,500 191,500 203,200 232,000 274,800
Surplus/(Deficit) 5,202 (36,798) (48,498) (77,298) (120,098)
Source: Landrum & Brown analysis
20 Double loaded concourses refer to concourses that have holdrooms and gates on both sides of the concourse.
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Concourse Sterile Corridor

International arriving passengers must be kept separate from other passengers until they have cleared
all federal inspections. Therefore, separate sterile corridors are used to transfer passengers from the
aircraft gate to the CBP facilities. CVG has 5,442 square feet of sterile corridors (this number includes
vertical circulation).

The following assumptions were made regarding the length and width of the concourse departure
corridors:

=  Double loaded concourse
= Corridor width of 22 feet
» Length based on the number of NBEG

» Width increased by a factor of 100 percent to account for additional circulation (non-concourse
area) needs

In addition, area was added to the sterile corridor requirement to accommodate fixed bridge connectors
and vertical circulation. The TSP assumed one gateper sterile vertical circulation and 2,900 square feet
per fixed bridge. The resulting requirements for concourse sterile corridors are shown in Table 4.3-15,
Concourse Sterile Corridor Requirements. The sterile corridor is currently deficient. By PAL 4,
almost 36,000 square feet of sterile corridor will be needed.

TABLE 4.3-15 CONCOURSE STERILE CORRIDOR REQUIREMENTS

Concourse Sterile Corridor Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 5,442

Requirement 13,300 21,800 21,800 29,000 41,000

Surplus/(Deficit) (7,858) (5,958) (16,358) (23,558) (35,558)
Source: Landrum & Brown analysis
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Rest Rooms

CVG provides public rest rooms in the check-in lobby (1,726 square feet), concourses (17,286 square
feet), sterile corridor (330 square feet), and baggage claim (1,013 square feet) for a total of 20,355
square feet. There are no rest rooms in international baggage claim or the arrivals greeter hall. The
TSP calculates rest room requirements based on the number of peak hour passengers and
assumptions regarding occupancy ratios, square foot per fixture, employee/visitor ratios, and rest room
modules per gate ratios, all of which vary by where the rest rooms are located. The resulting rest room
requirements are shown in Table 4.3-16, Public Rest Room Requirements. The analysis shows that
the check-in lobby, baggage claim areas, and arrivals greeter hall are all deficient in rest room space
today. The concourses have excess rest room space today; this surplus will continue through PAL 4.
The sterile corridor has excess rest room space today but additional space will be needed by PAL 1. An
overall deficit of about 14,500 square feet of rest room space is projected for PAL 4.

TABLE 4.3-16 PUBLIC REST ROOM REQUIREMENTS

Rest Rooms (ft2)

Rest Room Location

Requirement

Check-in Lobby 1,726 3,400 3,600 4,000 4,400 5,000
Concourses 17,286 9,500 11,400 13,300 15,200 17,100
Sterile Corridor 330 1,900 1,900 1,900 1,900 1,900
Baggage Claim - Domestic 1,013 2,800 3,000 3,200 3,600 4,000
Baggage Claim — International 0 1,400 1,600 1,600 1,600 2,000
Arrivals Greeter Hall 0 3,100 3,100 4,000 4,400 4,800
Total 20,355 22,100 24,600 28,000 31,100 34,800
Surplus/(Deficit)
Check-in Lobby (1,674) = (1,874) @ (2,274) (2,674) (3,274)
Concourses 7,786 5,886 3,986 2,086 186
Sterile Corridor (1,570) (1,570) (1,570) (1,570) (1,570)
Baggage Claim - Domestic (1,787) (1,987) (2,187) (2,587) (2,987)
Baggage Claim — International (1,400) (1,600) (1,600) (1,600) (2,000)
Arrivals Greeter Hall (3,100) (3,100) (4,000) (4,400) (4,800)
Total (1,745) = (4,245) = (7,645)  (10,745) | (14,445)
Source: Landrum & Brown analysis
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Passenger Security Screening

All outbound passengers must pass through a security screening checkpoint. The Transportation
Security Administration (TSA) is responsible for screening airport passengers, employees, and flight
crews. CVG currently has 10 screening units, comprising 20,101 square feet. There is also a 13,813-
square foot screening queue and lobby area and 919 square feet of support areas.

Requirements for the number of security screening checkpoint units were calculated in the TSP based
on the assumptions shown in Table 4.3-17, Passenger Security Screening Checkpoint
Assumptions. Assumptions are shown for the two types of passenger security screening processes —
standard and pre-check. Pre-check is a TSA expedited screening program for pre-screened
passengers. Passengers who have not been pre-screened go through standard screening. About 75
percent of passengers use standard screening. The remainder use pre-check, as do employees and
airline crews. The average number of passengers processed per lane per hour is higher for pre-check
versus standard screening while the maximum queuing time is shorter.

TABLE 4.3-17 PASSENGER SECURITY SCREENING CHECKPOINT ASSUMPTIONS

e Pre-check

Assumption

Screening
Assumption

Percent of Traffic 75% 25%

Percent Additional Traffic (employees, crew) 0% 5%

Passengers/Lane/Hour (in seconds) 150 210

Maximum Queueing Time 10 5
Sources: TSA; Landrum & Brown analysis

Requirements for security screening unit space, queue/lobby space, and support areas were calculated
based on the following assumptions:

= Security lane footprint of 1,050 square feet (supports security screening equipment such as the
magnetometer, body scanner, and X-ray)

= Queue area per security lane of 450 square feet

= Support area as percent of security screening area = 17 percent

The resulting requirements for passenger security screening based on the preceding assumptions are
shown in Table 4.3-18, Passenger Security Screening Requirements. The analysis shows that
additional security screening units will be required beginning at PAL 1, with seven additional units
required in PAL 4. The space allocated for security screening units was found to be sufficient through
PAL 2. By PAL 4, about 2,900 square feet of additional space will be required. The queue and lobby
area is projected to be sufficient through PAL 4. The support area is currently deficient; about 4,300
square feet of support space will be required by PAL 4.
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TABLE 4.3-18 PASSENGER SECURITY SCREENING REQUIREMENTS

Security Screening Space

Requirement

Number of Units 10 10 11 13 15 17
Security Unit Space (ft?) 20,101 13,600 14,900 17,600 20,300 23,000
Queue & Lobby (ft?) 13,813 4,600 5,000 5,900 6,800 7,700
Support Areas (ft2) 919 3,100 3,400 4,000 4,600 5,200
Total Area (ft?) 34,833 21,300 23,300 27,500 31,700 35,900
Surplus/(Deficit)
Number of Units 0 (1) 3) (5) @)
Security Unit Space (ft?) 6,501 5,201 2,501 (199) (2,899)
Queue & Lobby (ft?) 9,213 8,813 7,913 7,013 6,113
Support Areas (ft?) (2,181) (2,481) (3,081) (3,681) (4,281)
Total Area (ft2) 13,533 11,533 7,333 3,133 (1,067)
Source: Landrum & Brown analysis
4.3.2.5 Concessions Space

CVG has concessionaires in the main terminal and both concourses, which include food & beverage,
specialty retail, news & gifts, and duty free stores. Concessions space comprises 85,267 square feet,
with an additional 18,005 square feet of space for concessions support. Concession space
requirements were calculated by applying the following ratios:

» Food & Beverage: 4.5 square feet per 1,000 enplanements
= Specialty Retail: 2.6 square feet per 1,000 enplanements
» News & Gifts: 1.1 square feet per 1,000 enplanements

= Duty Free: 4.9 square feet per 1,000 enplanements

In addition, concession support areas were assumed to require 20 percent of total concessions space.
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The resulting concessions requirements are shown in Table 4.3-19, Concessions Space
Requirements. Food & beverage and specialty retail concessions space are projected to have
sufficient space to serve demand through PAL 4. News & gifts and duty free concessions spaces are
currently deficient. Concession support space is sufficient through PAL 2. The facility requirements
analysis shows that over 47,000 square feet of concessions space will be needed by PAL 4.

TABLE 4.3-19 CONCESSIONS SPACE REQUIREMENTS

Concessions Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Requirement

Food & Beverage 46,637 17,600 24,900 28,900 35,300 43,100
Specialty Retail 29,925 10,200 14,400 16,700 20,400 24,900
News & Gifts 2,341 4,300 6,100 7,100 8,600 10,500
Duty Free 6,364 19,200 27,200 31,400 38,500 47,000
Subtotal 85,267 51,300 72,600 84,100 102,800 125,500
Concessions Support 18,005 10,300 14,500 16,800 20,600 25,100
Total 103,272 61,600 87,100 100,900 123,400 150,600
Surplus/(Deficit)
Food & Beverage 29,037 21,737 17,737 11,337 3,637
Specialty Retail 19,725 I5I525 13,225 9,525 5,025
News & Gifts (1,959) (3,759) (4,759) (6,259) (8,159)
Duty Free (12,836) (20,836) (25,036) (32,136) (40,636)
Subtotal 33,967 12,667 1,167 (17,533) (40,233)
Concessions Support 7,705 3,505 1,205 (2,595) (7,095)
Total 41,672 16,172 2,372 (20,128) (47,328)
Source: Landrum & Brown analysis
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4.3.2.6 CBP Space

The purpose of the CBP facilities is to screen passengers arriving on international flights. This space
includes primary and secondary inspection areas, baggage claim, and transfer bag re-check areas. The
CVG CBP facilities currently makes up 126,241 square feet of space in Concourse B. Requirements for
the overall space were estimated based on the U.S. CBP’s manual: Airport Technical Design
Standards, November 2017 and industry standards. The resulting CBP requirements are shown in
Table 4.3-20, CBP Space Requirements. CVG is estimated to require 45,700 square feet of CBP
space by PAL 4, which equates to a surplus of over 80,500 square feet.

TABLE 4.3-20 CBP SPACE REQUIREMENTS
CBP Space (ft?)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 126,241

Requirement 20,900 24,100 27,800 29,300 38,400

Surplus/(Deficit) 105,341 102,141 98,441 96,941 87,841
Sources: U.S. CBP’s manual: Airport Technical Design Standards, November 2017; Landrum & Brown analysis

4.3.2.7 Terminal Support Spaces

Terminal support spaces include airport operations space (such as non-public rest rooms and
circulation), maintenance space, mechanical/electrical/plumbing space, and vertical circulation. These
spaces at CVG currently total 399,332 square feet. Requirements for future terminal support space
were developed based on the following assumptions:

= 4,687 square feet per EQA for airport operations space
= 2 percent of programmed terminal space for maintenance space
= 12 percent of programmed terminal space for mechanical/electrical/plumbing space

= 3 percent of programmed terminal space for vertical circulation

The resulting terminal support space requirements are shown in Table 4.3-21, Terminal Support
Space Requirements. The analysis shows that additional terminal support space will be needed by
PAL 1. A deficit of over 266,000 square feet of terminal support space is projected for PAL 4.
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TABLE 4.3-21 TERMINAL SUPPORT SPACE REQUIREMENTS

Terminal Support Space (ft2)

2017 PAL 1 PAL 2 PAL 3 PAL 4

Existing 339,332

Requirement 325,200 415,700 446,800 512,600 606,100

Surplus/(Deficit) 74,132 (16,368) (47,468) (113,268) (206,768)
Sources: U.S. CBP’s manual: Airport Technical Design Standards, November 2017; Landrum & Brown analysis

Terminal Space Program Summary

The requirements from the previous sections are summarized in Table 4.3-22, Terminal Space
Program Summary. This table adds an industry standard circulation allowance of 15 percent to the
airline space, public space, and concessions requirements presented in the preceding sections.
Circulation was already included in the CBP and terminal support requirements so no additional
allowance for these spaces was added in the summary table.

The gross floor areas presented in the table represent the principal target values and planning
requirements provided to meet the projected demand for the entire planning period. The requirements
are pure programmatic results, based on projected peak hour volumes at defined stages during the
planning period. As mentioned previously, these parameters constitute guidance to define facility
needs, but the ability to accommodate site-specific information provides for the best assessment of
future needs. It is important to note that the particular configuration of the facility can have considerable
impact on future space needs beyond that which can be determined by analyzing the volumes of
activity. A team of airport terminal specialists (planners and architects) must properly assess and
recognize the organizational and functional flows, the physical distribution of spaces and passenger
processing areas, as well as the support facilities within the passenger terminal building and the
implications and interactions of each area in order to effectively use the programmatic results in a
useful manner.
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TABLE 4.3-22 TERMINAL SPACE PROGRAM SUMMARY

Space Requirement (ft?)

Functional Area
Existing

Airline Spaces

Check-in
Curbside Check-in 547 1,000 1,000 1,200 1,400 1,500
Full Service Check-in & Bag Drop | 5,000 5,200 6,600 7,100 8,200 8,800
Self-Service Kiosk 11,000 9,800 12,200 13,300 15,400 16,800
ATO 2,768 2,300 3,000 3,200 3,600 4,300
Outbound Baggage Sorting 224,674 24,000 24,000 30,000 36,000 48,000
Baggage Screening 17,310 11,300 11,300 15,400 15,400 19,500
Domestic Baggage Claim 39,801 14,700 17,000 19,000 24,900 29,000
Inbound Baggage Drop Off 45,002 18,000 20,000 26,000 28,000 36,000
Baggage Service Offices 5,263 2,500 2,600 3,600 4,100 4,700
Contact Gate Holdrooms 134,615 96,200 123,700 131,200 150,000 177,500
Club/Lounge 46,348 46,000 46,000 46,000 46,000 46,000
Airline Operations 345,875 182,900 238,300 252,400 289,600 341,300
Subtotal Airline Space 878,203 413,900 505,700 548,400 622,600 733,400
Circulation 0 62,100 75,900 82,300 93,400 110,100
Total Airline Spaces 878,203 476,000 581,600 635,700 716,000 843,500
Public Space
Check-in Lobby Circulation 10,305 13,000 16,300 17,600 20,100 21,800
Arrivals Greeter Hall 15,569 17,000 18,200 24,800 28,500 32,700
Concourse Central Circulation 154,702 149,500 191,500 203,200 232,000 274,800
Concourse Sterile Corridor 5,442 13,300 21,800 21,800 29,000 41,000
Rest Rooms 20,355 22,100 24,600 28,000 31,100 34,800
Passenger Security Screening 34,833 21,300 23,300 27,500 31,700 35,900
Subtotal Public Spaces 241,206 236,200 295,700 322,900 372,400 441,000

4-124 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

Functional Area

Space Requirement (ft?)

Existing
Circulation 140,910 35500 44,400 | 48,500 55,900 | 66,200
Total Public Spaces 382,116 271,700 340,100 371,400 428,300 507,200

Concession Spaces

Food & Beverage 46,637 17,600 24,900 28,900 35,300 43,100
Specialty Retail 29,925 10,200 14,400 16,700 20,400 24,900
News & Gifts 2,341 4,300 6,100 7,100 8,600 10,500
Duty Free 6,364 19,200 27,200 31,400 38,500 47,000
Concessions Support 18,005 10,300 14,500 16,800 20,600 25,100
Subtotal Concessions Space 103,272 61,600 87,100 100,800 123,500 150,700
Circulation 0 9,300 13,100 15,200 18,600 22,600
Total Concessions Spaces 103,272 70,900 100,200 116,000 142,100 173,300
Total CBP Space 126,241 20,900 24,100 27,800 29,300 38,400
Total Terminal Support Space 339,332 325,200 415,700 446,800 512,600 606,100
Total Building Area 1,889,164 | 1,164,700 1,461,700 1,592,700 @ 1,828,300 @ 2,168,500

Sources:

KCAB; Vic Thompson Company; Landrum & Brown analysis
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4.4 Landside Access and Parking

The determination of landside access and parking requirements falls into three main categories:

» Landside Access Roadways: Projects the demand that is anticipated to be placed on the
roadways that serve as the primary access routes for vehicles entering and exiting CVG, as well
as defines the improvements that may be required to accommodate the projected demand.

= Vehicle Parking: Projects the demand that is anticipated to be placed on both the public
parking facilities as well as employee parking facilities and quantifies the amount of additional (if
any) parking facilities required to accommodate this demand. This analysis includes both on-
airport and off-airport parking facilities.

= Main Terminal Curbfront: Projects the demand that is anticipated to be placed on the main
terminal curbfronts and quantifies the additional curbfront length (if any) required to
accommodate the projected demand.

441 Landside Access Roadways

Traffic volumes were projected on an average daily and peak hourly basis for the existing and planned
conditions under the proposed Consolidated Rent-a-car Facility (CONRAC) and associated
developments within the study area. Observed traffic volumes using traffic counts developed in the fall
of 2017 were used in the landside access analysis. The traffic volumes were increased for each PAL
based on passenger growth rates presented in Appendix 1-B, Alternative Forecasts, for the
recommended forecast. Annual enplanement growth rates were applied to the future average daily
traffic (ADT) levels and peak hour enplanement growth rates were applied to the peak hour traffic
counts.
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The following conditions were assumed based on the proposed CONRAC development and were
applied to the traffic projections through the planning period:

» The difference between the northbound exiting movements at the south end of Loomis and the
northbound entering movements at Loomis and Donaldson Roads equaled the number of
vehicles entering or exiting from the rental car driveways on Loomis Road.

= Trip generation for a proposed site at the existing rental car facility was not added until PAL 3.
= Trip generation for a proposed Aeroterm site west of Loomis was added in PAL 1.

= Any rental car shuttle trips were removed from the network. It was assumed that approximately
60 percent of the shuttles at the Ground Transportation Center (GTC) were rental car shuttles.

= For existing intersections with movements proposed to be removed under the CONRAC
changes, the net movement volume following the CONRAC adjustment was corrected to zero
out the movement.

= The ValuPark shuttle peak hour volume was calculated using the bus counts at the entrance to
the ValuPark lot.

= The employee lot shuttle peak hour volume was calculated using the bus counts at the entrance
to the employee lot.

= From daily data for hotel shuttle operations provided by CVG, the peak hour volumes were
approximated based on existing conditions and volumes.

» |t was assumed that because of the nature of the EconoLot as an overflow lot for ValuPark,
approximately a third of the lot would be filled on average, or 333 spaces, in 2017. A ratio of the
volumes at the entrance to the ValuPark lot to the available spaces was applied to the 333
EconoLot spaces in the employee lot to approximate the expected new trips at the employee lot
entrance. Overflows will continue to increase during peak flows as passenger volumes grow.

= The T1 Garage has 500 spaces which are currently used by employees; it was assumed that all
of the T1 spaces will be used by employees in the future.

For the purposes of this Master Plan analysis, the landside roadway network was divided into a series
of segments and identified using a unique segment identifier, as shown on Exhibit 4.4-1, Landside
Roadway Segments. Projected traffic volumes for the morning and afternoon peak hours were
compared to existing capacity for each segment to determine an hourly flow rate per lane, and the
resulting LoS. Industry standards generally consider LoS D acceptable for urban roadway
environments. Roadway improvements target LoS C or D for future operations.
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EXHIBIT 4.4-1 LANDSIDE ROADWAY SEGMENTS

Source: Woolpert analysis
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Table 4.4-1, Traffic Volumes and LoS of Roadway Segments — 2017, presents the LoS for each
segment for 2017. In 2017, all segments were found to operate at a LoS of D or better.

TABLE 4.4-1 TRAFFIC VOLUMES AND LOS OF ROADWAY SEGMENTS - 2017
Segment Number | Speed Limit Existing Lanes | Proposed Lanes
1 45 mph 10,122 @ 992 B 2 2 -
2 45 mph 6,122 600 A 2 2 -
3 45 mph 16,987 1,342 B 2 2 -
4 45 mph 7,347 720 A 2 2 -
5 45 mph 10,369 871 A 2 2 -
6 45 mph 10,255 1,005 € 1 1 -
7 45 mph 15,459 1,515 C 2 2 -
8 45 mph 12,153 1,191 B 2 2 -
9 45 mph 7,347 720 A 2 2 -
10 45 mph 8,327 816 A 2 2 -
11 45 mph 3,796 372 A 1 1 -
12 65 mph 13,939 1,366 D 1 1 -
13 45 mph 7,357 721 B 1 1 -
14 30 mph 7,500 735 € 1 1 -
15 65 mph 2,786 273 A 1 1 -
16 30 mph 3,276 321 A 2 2 -
17 30 mph 8,684 851 A 2 2 -
18 30 mph 5,051 495 B 2 2 -
19 30 mph 3,276 321 B 2 2 -
20 30 mph 11,918 1,168 B 2 2 -
21 30 mph 2,143 210 A 2 2 -
22 30 mph 4,286 420 A 2 2 -
23 30 mph 7,520 737 A 4 4 -
24 30 mph 9,490 930 A 4 4 -

1 ADT = average daily traffic; DHV = design hourly vehicle; LoS = level of service.

Source: Woolpert analysis
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Table 4.4-2, Traffic Volumes and LoS of Roadway Segments — PAL 1, presents the LoS for each
segment for PAL 1. All segments are projected to operate at a LoS of D or better in PAL 1. No
improvements were therefore identified for PAL 1.

Change in # of

Lanes

TABLE 4.4-2 PROJECTED TRAFFIC VOLUMES AND LOS OF ROADWAY SEGMENTS — PAL 1
Segment Existing Proposed
Number Lanes Lanes

1 45 mph 12,459 | 1,221 B 2 2
2 45 mph 7,735 758 A 2 2
3 45 mph 21,456 1,695 C 2 2
4 45 mph 8,673 850 A 2 2
5 45 mph 13,988 | 1,175 B 2 2
6 45 mph 12,633 | 1,238 D 1 1
7 45 mph 19,153 1,877 C 2 2
8 45 mph 15,133 1,483 C 2 2
9 45 mph 8,673 850 A 2 2
10 45 mph 15,459 1,515 C 2 2
11 45 mph 4,847 475 B 1 1
12 65 mph 17,388 1,704 D 1 1
13 45 mph 9,041 886 C 1 1
14 30 mph 9,367 918 D 1 1
15 65 mph 3,469 340 A 1 1
16 30 mph 11,439 1,121 C 2 2
17 30 mph 12,633 1,238 C 2 2
18 30 mph 5,918 580 B 2 2
19 30 mph 4,020 394 B 2 2
20 30 mph 765 75 B 2 2
21 30 mph 3,786 371 B 2 2
22 30 mph 4,133 405 B 2 2
23 30 mph 6,510 638 B 4 4
24 30 mph 11,969 1,173 B 4 4
* ADT = average daily traffic, DHV = design hourly vehicle; LoS = level of service.
Source: Woolpert analysis
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Table 4.4-3, Traffic Volumes and LoS of Roadway Segments — PAL 2, presents the LoS for each
segment for PAL 2. The LoS shown reflects improvements to Segments 3, 6, 12, and 14 (widening to
provide an additional lane for each segment as shown in the last column of the table). The noted
deficiencies and recommended improvements for these three segments are described as follows:

= Southbound KY 212 from Petersburg Road to 1-275 ramp (Segment 6) is projected to degrade
to LoS E without improvements. Widening to two lanes would provide LoS C.

= Operations on the entrance ramp from northbound KY 212 to eastbound I-275 (Segment 12) are
projected to degrade to LoS E without improvements. Widening to a two-lane entrance ramp
would restore operations to LoS C. With the limited weaving length between Donaldson
Highway (KY 236) and the entrance ramp (Segment 12), this improvement should include an
auxiliary weaving lane between the entrance ramp from Donaldson to the 1-275 ramp (Segment
3), improving LoS on Segment 3 to B.

= The westbound I-275 exit ramp (loop ramp — Segment 14) to southbound KY 212 is projected to
degrade to LoS E without improvements. Widening to a two-lane ramp would provide an LoS of
C.

Table 4.4-4, Traffic Volumes and LoS of Roadway Segments — PAL 3, presents the LoS for each
segment for PAL 3. The LoS shown reflects the PAL 2 improvements to Segments 3, 6, 12, and 14
shown in Table 4.4-3 in addition to improvements to Segments 1, 6-8, 13, and 22 (widening to provide
additional lane(s) for each segment as shown in the last column of the table) that are recommended for
PAL 3 to avoid unacceptable LoS. The noted deficiencies and recommended improvements for
Segments 1, 6-8, 13, and 22 include the following:

= Operations on northbound KY 212 from the I-275 exit ramp to Petersburg Road (Segment 1) are
projected to degrade to LoS D/E without improvements. Widening to a third northbound lane on
KY 212 would provide an LoS of B/C. This is a short (500-foot long) segment that should be
included in the PAL 3 exit ramp widening to improve weaving operations approaching
Petersburg Road.

= Operations on southbound KY 212 from Petersburg Road through the I-275 interchange to
Donaldson Highway (Segments 6, 7, and 8) are projected to degrade to LoS E/F without
improvements. Widening to an additional southbound lane on KY 212 is projected to provide
LoS C.

= The westbound |-275 exit ramp to northbound KY 212 (Segment 13) is projected to degrade to
LoS E without improvements. Widening to a two-lane ramp would provide an LoS of C.

= Projected traffic volumes on Loomis Road between Barkley and Donaldson (Segment 22) would
require five lanes (two through lanes in each direction).
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ADT = average daily traffic, DHV = design hourly vehicle; LoS = level of service.
The LoS shown reflects the improvements discussed in the text (added lanes).

TABLE 4.4-3
Segment
Number
1 45 mph
2 45 mph
3 45 mph
4 45 mph
5 45 mph
6 45 mph
7 45 mph
8 45 mph
9 45 mph
10 45 mph
11 45 mph
12 65 mph
13 45 mph
15 65 mph
16 30 mph
17 30 mph
18 30 mph
19 30 mph
20 30 mph
21 30 mph
22 30 mph
23 30 mph
24 30 mph
1
2
Source: Woolpert analysis
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TABLE 4.4-4 PROJECTED TRAFFIC VOLUMES AND LOS OF ROADWAY SEGMENTS - PAL 3

Segment Existing Proposed Change in # of

Number Lanes Lanes Lanes

1 45 mph 20,765 2,035 B2 2 3 +1
2 45 mph 12,898 1,264 B 2 2 =
3 45 mph 35,823 2,830 c2 2 3 +1
4 45 mph 14,449 1,416 B 2 2 -
5 45 mph 23,310 1,958 2 2 -
6 45 mph 21,061 2,064 ©2 1 2 +1
7 45 mph 31,929 3,129 c2 2 3 +1
8 45 mph 25,245 2,474 ©2 2 3 +1
9 45 mph 14,449 1,416 B 2 2 -
10 45 mph 19,980 1,958 2 2 -
11 45 mph 8,041 788 C 1 1 -
12 65 mph 29,010 2,843 ©2 1 2 +1
13 45 mph 15,061 1,476 c? 1 2 +1
14 30 mph 15,561 1,525 D? 1 2 +1
15 65 mph 5,786 567 A 1 1 -
16 30 mph 19,061 1,868 D 2 2 =
17 30 mph 21,041 2,062 E 2 2 -
18 30 mph 9,857 966 B 2 2 -
19 30 mph 6,704 657 B 2 2 -
20 30 mph 1,265 124 B 2 2 -
21 30 mph 6,306 618 B 2 2 -
22 30 mph 6,888 675 B2 2 4 +2
23 30 mph 10,949 1,073 B 4 4 -
24 30 mph 19,949 1,955 4 4 >

* ADT = average daily traffic, DHV = design hourly vehicle; LoS = level of service.

2 The LoS shown reflects the improvements discussed in the text (added lanes).

Source: Woolpert analysis
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Table 4.4-5, Traffic Volumes and LoS of Roadway Segments — PAL 4, presents the LoS for each
segment for PAL 4. The LoS shown reflects the PAL 2 and PAL 3 improvements shown in Table 4.4-3
and Table 4.4-4 in addition to improvements to Segment 10 (widening to provide an additional lane as
shown in the last column of the table) that are recommended for PAL 4 to avoid an unacceptable LoS.
Operations on southbound KY 212 from Donaldson Highway south on-ramp through the Terminal Drive
Arrivals/Departures split (Segment 10) are projected to degrade to LoS D without improvements due to
the short distance for weaving (500 feet). Widening to an additional southbound lane on KY 212 would
provide for an LoS of C.

Vehicle Parking

Parking requirements were determined for employee and public parking, for all parking locations
(terminal garages, CVG-owned surface lots, and privately-owned off-site parking). Currently, there are
4,900 employee spaces available in two different areas of CVG: T1 Garage (500 spaces) and the
remote Employee Lot (4,400 spaces). There are 13,016 Airport-owned parking spaces available to the
public: T2 and T3 Garages (6,816 spaces) and ValuPark (6,200 spaces). In addition to the Airport-
owned parking products, the public may also choose to park at privately-owned lots off-site. Private
operators have the capacity to provide approximately 5,500 off-site spaces near CVG. This parking
analyses assumed this offsite parking would remain open, and the utilization balance between off-
airport and on-Airport parking would remain relatively stable.

Two projects are currently in implementation that will affect the parking products available at CVG. The
first project is a short-term project to convert 1,000 spaces to public use within the remote employee
parking lot. This public space — branded as the Economy Lot — will increase the total public parking
spaces to 14,016 but reduce the remote employee spaces to 3,400. The CONRAC will remove 350
public parking spaces from Terminal Garage 2 and add 100 public parking spaces in Terminal Garage
3 for a net loss of 250 public parking spaces. After the CONRAC is open in 2021, CVG will provide
13,766 public parking spaces and 3,400 employee parking spaces.

4.2.1 Employee Parking

Vehicular parking counts provided by KCAB for a typical day in April 2018 indicated a peak employee
lot occupancy of 1,252 vehicles, with an additional 113 employees utilizing the T1 garage parking,
resulting in a total daily employee parking demand of 1,365 spaces. With changes to terminal parking
from the CONRAC development, the T1 garage is anticipated to become an all employee parking
facility. Employee parking beyond the T1 garage capacity will be directed to the remote Employee Lot.

Employee vehicle parking requirements were developed by evaluating historic parking demand to
determine a planning factor, representing the average number of parking spaces required compared to
a given level of activity. This planning factor was then applied to projections of PAL 1 through 4 annual
departures.
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ADT = average daily traffic, DHV = design hourly vehicle; LoS = level of service.
The LoS shown reflects the improvements discussed in the text (added lanes).

TABLE 4.4-5
Segment
Number
1 45 mph
2 45 mph
3 45 mph
4 45 mph
5 45 mph
6 45 mph
7 45 mph
8 45 mph
9 45 mph
10 45 mph
11 45 mph
12 65 mph
13 45 mph
14 30 mph
15 65 mph
16 30 mph
17 30 mph
18 30 mph
19 30 mph
20 30 mph
21 30 mph
22 30 mph
23 30 mph
24 30 mph
1
2
Source: Woolpert analysis
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A peak demand of 1,365 spaces resulted from 75,453 annual departures; this corresponds to a
planning factor of 0.0181 annual departures per employee parking space. This factor is substantially
lower than the previous CVG Master Plan, which calculated a planning factor of 0.0315. The decrease
in parking demand does appear to be warranted based on changing employment conditions over the
past five years and further drawdown of the Delta Air Lines hub. A search factor of 0.90 was applied to
the daily parking requirements to account for acceptable times required to search for empty spaces.
The projections for future employee parking requirements are presented in Table 4.4-6, Employee
Parking Requirements.

TABLE 4.4-6 EMPLOYEE PARKING REQUIREMENTS
i Existing
Annual Daily Parking Search Requirements (spaces) S Surplus/
Departures Demand Factor paces
Total | Garage | Remote
2017 75,453 1,365 0.90 1,517 126 1,391 4,400 3,009
PAL 1 82,977 1,501 0.90 1,668 - 1,668 3,400 1,732
PAL 2 96,606 1,748 0.90 1,942 - 1,942 3,400 1,458
PAL 3 110,835 2,005 0.90 2,228 - 2,228 3,400 1,172
PAL 4 132,394 2,395 0.90 2,661 = 2,661 3,400 739
Note: Search Factor represents how easy it is to find an available parking space. A search factor of 0.9 results in
approximately 1.10 spaces available per spaces required.
Source: Woolpert analysis

Based on projected traffic, the employee parking demand is not expected to exceed capacity through
the planning period, even with the current re-purposing of 1,000 spaces in the Remote Employee Lot.

4422 Public Parking

Public parking at CVG is split between the terminal parking garages, remote on-airport parking, and
remote off airport parking. It is assumed that the split of public parking between terminal garages and
remote parking facilities, both airport owned and private, will remain consistent. Current parking usage
data was based on a combination of peak counts provided by KCAB, aerial images from Google Earth,
and the professional judgement of the Master Plan Team.
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Remote Public Parking

With the current conversion of 1,000 employee parking spaces to public parking, the remote public
parking capacity will increase by 1,000 spaces resulting in a total capacity of 7,200 stalls. Vehicular
parking counts provided by KCAB indicated a peak ValuPark occupancy of 5,086 vehicles. A planning
factor of stalls per local enplaned passenger was established by comparing the existing remote public
parking demand to the average day local enplaned passengers for each PAL. The annual local
enplaned passenger volume was averaged on a daily basis. For 2017, this resulted in an average of
10,384 daily local enplaned passengers. This results in a planning factor of 0.4898 spaces per daily
enplaned passenger.

The 1,000 spaces available in the new Economy Lot are anticipated to come on-line at the end of 2018.
The projected remote public parking requirements are presented in Table 4.4-7, Remote Public
Parking Requirements (On-Airport). Demand for remote public parking is projected to exceed
existing capacity (including the 1,000 additional spaces re-purposed in the employee lot) sometime
before PAL 1.

TABLE 4.4-7 REMOTE PUBLIC PARKING REQUIREMENTS (ON-AIRPORT)
Enplaned Passengers ) ) ) -
Daily Parking Search Required Existing Surplus/
Demand Factor Spaces Spaces
Annual Average p p
Daily
2017 | 3,790,240 10,384 5,086 0.9 5,651 6,200 549
PAL1 5,271,600 14,443 7,074 0.9 7,860 7,200 (660)
PAL 2 6,007,290 16,458 8,061 0.9 8,957 7,200 (1,757)
PAL 3 7,164,680 19,629 9,614 0.9 10,682 7,200 (3,482)
PAL 4 8,523,640 23,352 11,438 0.9 12,709 7,200 (5,509)
Note: Search Factor represents how easy it is to find an available parking space. A search factor of 0.9 results in
approximately 1.10 spaces available per spaces required.
Source: Woolpert analysis
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For off-airport (privately owned) facilities, Google Earth aerial imagery indicated that on average,
approximately 80 percent (2,140 spaces) of the FastPark & Relax and approximately 30 percent (215
spaced) of the Xpress Park and Ride is utilized. This results in a total parking demand in 2017 of 7,441
spaces. When corelating both on and off-airport parking demand to passenger demand, this yields a
planning factor of 0.7166 spaces per daily enplaned passenger. Table 4.4-8, Remote Public Parking
Requirements (On-Airport and Off-Airport), presents the total projected demand when considering
the off-airport parking.

TABLE 4.4-8 REMOTE PUBLIC PARKING REQUIREMENTS (ON-AIRPORT AND OFF-AIRPORT)
Enplaned Passengers ) ) ) -
Daily Parking Search Required Existing Surplus/
Demand Factor Spaces Spaces
Annual Aver_age p p
Daily
2017 | 3,790,240 10,384 7,441 0.9 8,268 11,692 3,424
PAL1 5,271,600 14,443 10,350 0.9 11,500 12,692 1,192
PAL 2 6,007,290 16,458 11,794 0.9 13,104 12,692 (412)
PAL 3 7,164,680 19,629 14,066 0.9 15,629 12,692 (2,937)
PAL 4 8,523,640 23,352 16,734 0.9 18,593 12,692 (5,901)
Note: Search Factor represents how easy it is to find an available parking space. A search factor of 0.9 results in
approximately 1.10 spaces available per spaces required.
Source: Woolpert analysis

These results indicate that the off-airport parking providers have sufficient capacity to accommodate
additional parking demand, especially moving forward if additional on-airport parking facilities are not
developed. Demand for on-site, CVG remote parking is expected to exceed the available parking
spaces by PAL 1. Factoring in the non CVG remote parking, demand is expected to exceed the
combined available parking spaces by PAL 2.
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Public Parking Garages

The planned development of the new CONRAC facility will result in the reduction of public parking
garage spaces by 350. This reduction in spaces will occur in the T2 Garage. To help mitigate this
reduction,100 spaces have recently been added to the T3 Garage with the associated reconfiguration
of the exit plaza. The expected public parking garage capacity with the CONRAC changes will total
6,566 spaces.

Vehicular parking counts provided by KCAB indicated a peak garage occupancy of 5,523 vehicles. A
planning factor of spaces per local enplaned passenger was established by comparing the existing
public parking garage demand to the number of average day enplaned passengers for each PAL. This
resulted in a planning factor of 0.5319 spaces per daily enplaned passenger.

The projected public parking garage requirements are presented in Table 4.4-9, Public Parking
Garage Requirements.

TABLE 4.4-9 PUBLIC PARKING GARAGE REQUIREMENTS
Enplaned Passengers ) ) ) -
Daily Parking Search Required Existing Surplus/
Demand Factor Spaces Spaces
Annual Average p p
Daily
2017 3,790,240 10,384 5,523 0.9 6,137 6,816 679
PAL1 5,271,600 14,443 7,682 0.9 8,536 6,566 (1,970)
PAL 2 6,007,290 16,458 8,754 0.9 9,727 6,566 (3,161)
PAL 3 7,164,680 19,629 10,440 0.9 11,600 6,566 (5,034)
PAL 4 8,523,640 23,352 12,420 0.9 13,800 6,566 (7,234)
Note: Search Factor represents how easy it is to find an available parking space. A search factor of 0.9 results in
approximately 1.10 spaces available per spaces required.
Source: Woolpert analysis

4423 Potential Effects of Technology

Surface transportation choices have changed rapidly over the last five years with the introduction of on-
demand rides and the infancy of the connected and autonomous vehicles unfolding. Given the rapid
changes and use of technology, it is difficult to confidently predict the impact of these technologies,
much less technologies that have yet to be developed. The one thing that is clear is that the need for
traditional parking capacity that is oriented towards driver-based vehicles is likely to diminish over time
and the need for alternative facilities may be realized. The amount of the reduced capacity is debated
and therefore is not included in the parking requirements previously presented in this section. It is
recommended that future Master Plans continue to research this trend and incorporate
recommendations for appropriate physical improvements to accommodate the needs.
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Main Terminal Curbfront

Length requirements for the main terminal curbfront were calculated using the methodology prescribed
in the Airport Cooperative Research Board (ACRP) Report 40. A base assumption of this analysis is
that upon completion of the CONRAC project, the vehicles utilizing the main terminal curbfront will
change significantly. The curbfront assignment assumptions are presented in Table 4.4-10, Curbfront
Assumptions. These are the assumed assignments of curbfronts between the arrivals curbfront, the
departures curbfront, the existing GTC, and the new GTC in the CONRAC. These assumptions are
accounted for in the traffic volume projections for the arrival and departure curbfronts presented in
Tables 4.4-11 and 4.4-12, Curbfront Design Hour Vehicles (DHV). These projections are presented
by vehicle type: private vehicle, Transportation Network Company (TNC) vehicles which are Uber and
Lyft vehicles, and shuttles.

TABLE 4.4-10 CURBFRONT ASSUMPTIONS

PAL 1 - PAL 4

Vehicle Type

Private Vehicles Departures Curbfront | Arrivals Curbfront = Departures Curbfront | Arrivals Curbfront

TNC Departures Curbfront | Arrivals Curbfront = Departures Curbfront GTC

Taxis/Limos Departures Curbfront GTC Departures Curbfront GTC

Hotel Shuttles Departures Curbfront GTC CONRAC GTC CONRAC GTC

Rental Car Shuttles | Departures Curbfront GTC N/A N/A

Parking Shuttles Departures Curbfront | Arrivals Curbfront CONRAC GTC CONRAC GTC
Source: KCAB

TABLE 4.4-11 CURBFRONT DESIGN HOUR VEHICLES (DHV) — ARRIVALS

Vehicle Type 2017 PAL 1 PAL 2 PAL 3 PAL 4
Private Vehicles 253 310 396 516 580
TNC 217 268 341 446 501
Shuttles 33 30 39 51 57
Total 503 608 776 1,013 1,138
Source: Woolpert analysis
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TABLE 4.4-12 CURBFRONT DESIGN HOUR VEHICLES (DHV) — DEPARTURES

Vehicle Type 2017 PAL 1 PAL 2 PAL 3 PAL 4
Private Vehicles 144 173 222 289 324
TNC 131 173 221 289 325
Shuttles 26 40 50 66 74
Taxis/Limos 10 28 35 46 52
Total 311 394 503 657 738
Source: Woolpert analysis

These calculations of curbfront requirements are based on assumed vehicle dwell times which are
applied to traffic count projections to determine the demand on the curbfront. In order to develop the
assumed dwell times, observations were made of both the departures curbfront and the arrivals
curbfront during their respective peak hours on Thursday May 31, 2018. The objective of these
observations was to document the dwell time and type of all vehicles observed. A total of 251 vehicles
were observed on the arrivals curbfront and 346 vehicles on the departures curbfront. From these
observations assumptions on future vehicle dwell times were made. The assumed vehicle dwell times
are presented in Table 4.4-13, Vehicle Dwell Times.

TABLE 4.4-13 VEHICLE DWELL TIMES

Observed Average
Exclude > 5 min
(minutes)

Assumed Dwell Time
(minutes)

Observed Average
(minutes)

Vehicle Type

Arrivals Curbfront

Private Vehicles 2.26 1.41 1.50
TNC/Taxis 1.25 1.24 1.25
Shuttles 7.69 3.12 5.00
Departures Curbfront
Private Vehicles 2.05 1.63 1.75
TNC/Taxis 1.11 111 1.25
Shuttles 1.17 1.17 2.00
Black Cars/Limos 2.54 1.93 2.00
Source: Landrum & Brown analysis
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ACRP Report 40 prescribes a maximum utilization rate of the curbfront to determine the LoS. Table
4.4-14, Curbfront LoS Ratios, presents the utilization thresholds for each LoS. For the purposes of
this analysis the assumed objective of CVG is to maintain a LoS C on both curbfronts which means that
the curbfront will never exceed 130 percent utilization (i.e. that there will never be more than 30 percent
of the curbfront length double parked).

TABLE 4.4-14 CURBFRONT LOS RATIOS

LoS Maximum Utilization Ratio
LoS A 90%
LoS B 110%
LoSC 130%
LoS D 170%
LoSE 200%
Source: ACRP Report 40

The results of the arrivals curbfront analysis are presented in Table 4.4-15, Curbfront Length
Requirements — Arrivals. The results show that the existing arrivals curbfront length will maintain LoS
A through the planning period. It is important to note that the calculation of surplus/deficit in PAL 1
through PAL 4 only accounts for the vehicles assumed to be utilizing the curbfront after the opening of
the CONRAC. This calculation also assumes that the entirety of the curbfront is available for private
vehicles and not used by other functions such as Airport Valet Parking which was assumed to be
accommodated in the CONRAC.

TABLE 4.4-15 CURBFRONT LENGTH REQUIREMENTS — ARRIVALS

Requirement (ft)

190 210 260 340 370

Vehicle Type Existing (ft)

Private Vehicles

TNC/Taxis/Limos 130 0 0 0 0

Shuttles 1,020 180 0 0 0 0

Total 500 210 260 340 370

Surplus/(Deficit) 520 810 760 680 650
Source: Landrum & Brown analysis
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The results of the departures curbfront analysis, which are presented in Table 4.4-16, Curbfront
Length Requirements — Departures, indicate that the existing departures curbfront length is currently
at capacity to maintain LoS C and will require expansion or a reallocation of vehicles to the GTCs
beginning in PAL 1. It is important to note that the calculation of surplus/deficit in PAL 1 through PAL 4
only accounts for the vehicles assumed to be utilizing the curbfront after the opening of the CONRAC.

TABLE 4.4-16 CURBFRONT LENGTH REQUIREMENTS — DEPARTURES

Requirement (ft)

130 170 190 240 260

Vehicle Type Existing (ft)

Private Vehicles

TNC/Taxis/Limos 140 180 190 270 270

Shuttles 335 60 0 0 0 0

Total 330 350 380 510 530

Surplus/(Deficit) 5 (15) (45) (175) (195)
Source: Landrum & Brown analysis
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Air Cargo

The CVG cargo facility requirements were prepared as a general set of requirements targeted at
understanding the minimum level of cargo building space (warehouse/office) that will be needed based
on the annual cargo tonnage for each PAL, minimum parking requirements for employees based on
building area, truck dock requirements based on the daily cargo tonnage and peak period traffic, and
the minimum apron area requirements (area and parking positions) based on the daily freighter
operations and peak period demand.

Air Cargo Aircraft Parking Requirements

Similar to the process that was used to determine the requirements for passenger aircraft parking
positions, an aircraft on ground analysis was performed using a DDFS for only air cargo operations.
Due to the fact that air cargo aircraft do not utilize contact positions, but park remotely on dedicated
cargo aprons, the need to distinguish between active and inactive aircraft was not necessary. Table
4.5-1, Air Cargo Aircraft Parking Requirements, presents the projected demand for air cargo aircraft
parking positions throughout the planning period.

TABLE 4.5-1 AIR CARGO AIRCRAFT PARKING REQUIREMENTS
Aircraft 2017 PAL 1 PAL 2 PAL 3 PAL 4

ADG I 4 4 4 5 6
ADG Il 6 11 17 27 40
ADG IV 33 45 57 77 107
ADG V 5 16 29 53 78
ADG VI 1 1 1 2 3
Total 49 77 108 164 234

Note: The required positions by ADG are not necessarily equal the total position requirements as they only indicate the

peak number of that aircraft type on the ground at any given time.
Source: Landrum & Brown analysis
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Air Cargo Facility Requirements

Cargo building sizing was based on assumptions of throughput or processing rates by type of cargo or
specific carrier or segment type. For CVG it was assumed that three main cargo building areas would
be required (Amazon, DHL, and a north cargo area for all other cargo entities). Table 4.5 2, Air Cargo
Planning Assumptions, presents the various planning assumptions utilized in the determination of air
cargo facility requirements for CVG.

TABLE 4.5-2 AIR CARGO PLANNING ASSUMPTIONS
Throughput — Amazon Air (annual tons/ft2) 15
Throughput — DHL (annual tons/ft2) 1.5
Throughput — Other (annual tons/ft2) 0.5-1.0
Security/Storage Areas +10%
Office Space +10%
Employee Parking (stalls/10,000 ft2 of warehouse) 5
Employee Parking (stalls/1,000 ft2 of office) 4
Parking Space (ft2/stall inclusive of circulation) 300
Daily Demand in Peak Hour 40%
Turns per Truck Dock 2-4
Truck Dock Courtyard Depth (ft) 125

Source: Landrum & Brown analysis

Combined, the building areas, parking areas for employees, and trucks provide the assumed minimum
area necessary for basic cargo facility operations. Additional factors for truck staging, safety offsets,
green space and other specific desired function can be applied and added to the minimum facility
requirements in estimating the total target area necessary for the dedicated or shared cargo facilities.
Much of these additional considerations are determined by the cargo operator developing the facility. It
is assumed that the vast majority of the air cargo facility requirements will be met by the independent
facilities that are being developed by Amazon and DHL so as to best meet their individual needs.

Chapter 4 | Facility Requirements | 4-147



Master Plan 2050
Final — March 2021

Table 4.5-3, Air Cargo Facility Requirements, presents the projected basic air cargo facility
requirements through the planning period.

TABLE 4.5-3 AIR CARGO FACILITY REQUIREMENTS
Requirement 2017 PAL 1 PAL 2 PAL 3 PAL 4
Building
Warehouse (ft?) 754,000 1,434,000 1,892,000 3,025,000 4,542,000
Office (ft?) 75,000 143,000 189,000 303,000 454,000
Security/Storage (ft?) 75,000 143,000 189,000 303,000 454,000
Total Building (ft?) 905,000 1,721,000 2,270,000 6,630,000 5,450,000
Auto Parking (stalls) 750 1,430 1,890 3,020 4,530
Auto Parking (ft?) 225,300 428,700 565,800 905,400 1,358,700
Truck Dock Bays 40 60 80 110 140
Source: Landrum & Brown analysis

Support Facilities

The support facilities at any airport are an integral part of the system a whole. Without these support
facilities, the servicing of aircraft, passengers, and cargo would not be possible. This section identifies
the future support facilities requirements throughout the planning period. In addition to providing growth
to accommodate projected demand, the support facilities also need to account for other proposed
airfield changes.

Factors such as support facility utilization, aircraft size, demand type and peak volumes are key drivers
of these facility requirements. The support facilities discussed in this section have been divided up into
the following categories:

= Airline Support

= Airport Support

= Catering

= Aircraft Fuel

= General Aviation (GA)

= ATCT

= Government/Police

= Aircraft Rescue and Firefighting (ARFF)
= Airport Hotel
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The support facility requirements analysis is a foundation for the development of the support facility
alternatives process. The methodology and results of these facility requirements are presented in the
following sections. Each of the support facilities was analyzed “holistically” (i.e., the total quantity of
each facility category was analyzed, and requirements were calculated accordingly). Facilities were not
evaluated on an individual basis or by tenant. In reality, the total amount of site area required in the
future may differ depending on the tenant’s specific needs/operation, annual growth, or additional
tenants coming to CVG. The future support facility needs are based on what is currently operating at
CVG and each facility’s utilization. Since utilization rates data was unavailable at the time of the
analysis, rates were established based on previous studies and changes in overall operational levels.
Planning factors were then determined by the existing utilization rates.

Airline Support

Airline support facilities include both airline maintenance and storage of materials that support the
airline’s operations throughout CVG: staff training, GSE equipment, and other facilities. Requirements
for airline support take into account building space (including hangar for airline maintenance), as well
as apron and landside areas.

CVG has two main airline support hangars (Buildings 22 and 79). The hangars are currently 40 to 50
percent utilized and offer a combined total of over 257,000 square feet of building area. The two
facilities also offer approximately 634,000 square feet of apron area.

Additional airline support buildings at CVG offer storage, office, and support space on the airfield
(Buildings 22A, 26, and 81) offering an additional 35,000 square feet of space.

The facility requirements for airline support were calculated using total annual passenger operations.
The assumptions used to calculate the requirements are depicted in Table 4.6-1, Airline Support
Facility Assumptions.

TABLE 4.6-1 AIRLINE SUPPORT FACILITY ASSUMPTIONS
Facility Existing Utilization Assumption Planning Factor
Hangar 257,080 ft2 40% to 50% 1.10 ft?/op
Building 34,602 ft2 30% to 75% 0.21 ft?/op
Apron 633,853 ft2 25% to 75% 1.85 ft?/op
Vehicle Parking 302 stalls 60% to 80% 0.002 stalls/op

Sources: KCAB Data; Aerial Photography (9/23/17); Landrum & Brown analysis
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The results of the airline support facility requirements are presented in Table 4.6-2, Airline Support
Facility Requirements. The hangar and aircraft apron areas were found to be sufficient through the
planning period; however, additional support buildings will be needed beginning in PAL 3. Additionally,
associated vehicle parking should be developed to support any new facilities.

TABLE 4.6-2 AIRLINE SUPPORT FACILITY REQUIREMENTS

Hangar Building Aircraft Apron Vehicle Parking

Required | Surplus/ | Required | Surplus/ | Required | Surplus Required Surplus/
(ft?) (ft?) (ft?) (Stalls)

2017 115,390 141,700 22,100 12,500 194,510 439,300
P?L 138,790 118,300 26,590 8,000 233,960 399,900 241 61
PAL

> 157,310 99,800 30,130 4,500 265,180 368,700 273 29
PAL

3 184,700 72,400 35,380 (800) 311,360 322,500 296 6
PAL

4 220,240 36,800 42,190 (7,600) 371,280 262,600 321 (29)

Sources: KCAB and Landrum & Brown analysis

4-150 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

Airport Support

Airport support facilities offer space for administration staff, storage, airport maintenance, deicing
equipment, and other similar uses dedicated to keeping CVG in efficient operating condition. There are
several airport support facilities at CVG, none of which requires hangar or significant apron space. They
make up a total of 391,000 square feet of space and over 500 parking stalls for employees and visitors.

Similar to airline support, the facility requirements for airport support were calculated using annual
operations. The assumptions used to calculate the requirements are presented in Table 4.6-3, Airport

Support Facility Assumptions.

TABLE 4.6-3 AIRPORT SUPPORT FACILITY ASSUMPTIONS

Utilization
Assumption

Facility

Existing

Planning Factor

Administrative Building 202,202 ft2 50% to 60%
Maintenance Building 188,312 ft2 40% to 60%
Vehicle Parking 524 stalls 20% to 60%

Sources:

0.68 ft2/op
0.72 ft2/op
0.001 stalls/op

KCAB Data; Woolpert Photography dated September 23, 2017; and Landrum & Brown analysis

The results of the support facility requirements are further presented in Table 4.6-4, Airport Support
Facility Requirements. Additional administrative and maintenance building area was found to be
required in PAL 3. Additionally, vehicle parking should be developed to support new facilities.

TABLE 4.6-4 AIRPORT SUPPORT FACILITY REQUIREMENTS

Admin. Building Maint. Building

Vehicle Parking

Required Surplus/ Required Surplus/ Required Surplus/
(ft2) (ft2) (Stalls)

2017 102,460 99,700 108,250 80,100
P?L 138,190 64,000 146,010 42,300
PQL 177,980 24,200 188,050 300
PQL 238,760 (36,600) 252,260 (63,900)
PAL
4 312,600 (110,400) 330,280 (142,000)
Sources: KCAB and Landrum & Brown analysis

290 234
373 151
501 23

655 (131)
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Catering

There is currently one catering facility operating at CVG (Building 24). The facility currently has nearly
63,000 square feet of building space and over 87,000 square feet of space (132 parking stalls) for
landside parking.

Future catering facility requirements were based upon current number of meals made daily at the
facility and growth of enplanements throughout the planning period. The assumptions used to calculate
the requirements are presented in Table 4.6-5, Catering Facility Assumptions.

TABLE 4.6-5 CATERING FACILITY ASSUMPTIONS
Facility Existing Utilization Assumption Planning Factor
Daily Meals 1,349 meals - 0.1 meals/ep
Building 62,623 ft? 25% 11.60 meals/ft?
Vehicle Parking 132 stalls 20% 0.02 meals/stall
Note: Daily meals were calculated using 2006 MPU, adjusted for decrease in enplanements.

Sources: KCAB Data; Woolpert Photography dated September 23, 2017; and Landrum & Brown analysis

The results of the catering facility requirements are presented in Table 4.6-6, Catering Facility
Requirements. The building and vehicle area are underutilized and therefore sufficient through the
planning period. The 2006 Master Plan Update indicated that the building was at 50 percent utilization
in 2003, therefore the 2017 building utilization is close to 25 percent based on lower operational levels.

TABLE 4.6-6 CATERING FACILITY REQUIREMENTS
Daily Meals Building Vehicle Parking
PAL
2017 1,349 15,656 46,967
PAL 1 1,882 21,828 40,795 37 95
PAL 2 2,184 25,334 37,289 43 89
PAL 3 2,685 31,153 31,470 53 79
PAL 4 3,292 38,187 24,436 64 68
Source: KCAB and Landrum & Brown analysis
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Aircraft Deicing

The deicing of aircraft is critical to ensure safe operations during winter weather, including rain, snow,
and ice. According to the FAA’s “clean aircraft’” concept?! and associated guidance, the FAA requires
that all critical surfaces of an aircraft be free of contamination at takeoff. In order to achieve this clean
aircraft concept during winter weather, deicing of aircraft is required, which involves removing frost,
snhow, and ice. Deicing may sometimes be followed by anti-icing—which then prevents the development
of further accumulations for a short period of time, according to Transportation Research Board (TRB)
ACRP Report 14, Deicing Planning Guidelines and Practices for Stormwater Management Systems.
The deicing process is accomplished with a combination of physical removal technigues and the
application of specialized deicing and anti-icing products. The deicing and anti-icing applications may
occur when freezing precipitation is imminent or occurring.

4.6.4.1 Existing Conditions

Deicing occurs at several locations around CVG:

= Beginning with the 2018/2019 winter season, the commercial passenger carriers and FedEx will
deice at the newly constructed Pad 13, located at the former Concourse C site. Pad 13 has
seven deicing positions available, as presented in Exhibit 4.6-1, Commercial Passenger and
FedEx Deicing Pad (Pad 13).

= DHL has 15 deicing positions on their ramp (see Exhibit 4.6-2, DHL Deicing Positions).

= Amazon will have a deicing pad available on their ramp once it is built. Until that time, their
aircraft deice on DHL’s ramp.

= GA aircraft deice on the GA ramp. One position is available.

21 An aircraft cannot depart when frost, ice, or snow is adhering to the wings, control surfaces, or propellers of an aircraft
(Federal Aviation Regulation (FAR) Sections 121.629 and 135.227). The presence of even minute amounts of frost, ice, or
snow on particular aircraft surfaces can cause potentially dangerous degradation of aircraft performance and unexpected
changes in aircraft flight characteristics.
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EXHIBIT 4.6-1 COMMERCIAL PASSENGER AND FEDEX DEICING PAD (PAD 13)

Source: KCAB
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EXHIBIT 4.6-2 DHL DEICING POSITIONS

Source: KCAB
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4.6.4.2 Deicing Pad Requirements

The deicing analysis for this Master Plan did not evaluate the GA deicing pad because peak hour GA
departures are not expected to increase significantly through PAL 4. The GA peak hour departures
associated with each PAL increase from four in 2017 to six in PAL 4, which does not warrant an
increase in the deicing pad size. However, should additional GA facilities be developed at CVG,
consideration should be given to including the capabilities for deicing associated aircraft.

The required number of deicing positions at CVG is directly related to the number of aircraft that need
to be deiced and the average amount of time required to deice each aircratft.

Number of Aircraft

According to recommendations in FAA AC 150/5300-14C, Design of Aircraft Deicing Facilities, airport
deicing facilities should have a deicing/anti-icing capacity that approximates the peak hour runway
departure rate that the ATCT can manage during deicing conditions. The peak hour departure rate for
CVG was not used in this analysis for the following reasons:

» The three pads operate independently and there are inefficiencies that occur when using
multiple pads. For example, there could be open positions on the DHL pad while Amazon has a
queue for its pad.

» The peak departure hours for each pad differ. The peak hours do overlap but are not exactly the
same. As a result, the sum of the individual pad peak hour departures is greater than total peak
hour departures.

» The demand/capacity analysis found that additional runway capacity may be needed towards
the end of the planning period.

Instead, the peak hour departure projections for each pad presented in Table 4.6-7, Projected Peak
Hour Departures, were used to determine the required deicing pad capacity for the commercial
passenger airlines/FedEx, DHL, and Amazon.

TABLE 4.6-7 PROJECTED PEAK HOUR DEPARTURES

Peak Hour Departures

Commercial Amazon
Pax/FedEx

2017 23 31 0

PAL 1 23 32 15

PAL 2 27 36 28

PAL 3 31 43 50

PAL 4 36 59 74
Source: Landrum & Brown analysis
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Deicing Time per Aircraft

Aircraft deicing is a time-consuming process. The time it takes to deice an aircraft is calculated from
when the wheels stop on a pad to when the wheels start moving again. This includes the time to allow
the engines to turn off (when applicable), the time to dispense the deicing application, the time to notify
the pilot that deicing is complete, and the time to restart the engines (when applicable).

The amount of time spent deicing each aircraft depends on various factors, including:

= Amount of snow/ice accumulated on the aircraft

= Rate at which additional precipitation is falling

= Time needed to position the aircraft and deicing equipment
= Number of deicing trucks dedicated to each aircraft

= Type of deicing trucks operated

= Sijze of the aircraft

Deicing times for other North American airports were benchmarked for this Master Plan for snow
conditions and are presented in Table 4.6-8, Deicing Times Benchmarking Analysis. The average
deicing time for these benchmarked airports is 22 minutes for wide-body aircraft, 19 minutes for narrow-
body aircraft, and 15 minutes for regional jets.

TABLE 4.6-8 DEICING TIMES BENCHMARKING ANALYSIS

Deicing Times (in minutes)

Wide-body Narrow-body Regional Jet

Airport

Cleveland Hopkins (CLE) 18.0 12.0 7.0
Baltimore-Washington (BWI) 28.0 20.0 18.5
Denver (DEN) 23.0 15.0 12.0
Kansas City (MCI) n/a 25.0 n/a
Ottawa (YOW) n/a n/a 17.5
MSP (Delta) 23.0 20.0 15.5
ORD (United) 175 16.5 n/a
Average 22.0 19.0 15.0
Source: Landrum & Brown analysis

Based on the CVG fleet mix data and the benchmarked deicing times, an average deicing time of 17
minutes per aircraft was applied for the passenger carriers, and 21 minutes was used for the cargo
carriers. These times result in a deicing rate of 3.5 aircraft per position per hour for the passenger
carriers (60 minutes divided by 17 minutes = 3.5). The corresponding rate for the cargo carriers is 2.9
aircraft per position per aircraft (60 minutes divided by 21 minutes = 2.9).
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Commercial Passenger/FedEx Deicing Pad Position Requirements

The number of deicing positions required at CVG was calculated by dividing the number of peak hour
departures in each year by the number of aircraft that can be processed by a position in one hour. The
results for the commercial passenger airlines/FedEx, DHL, and Amazon are presented in Tables 4.6-9
through 4.6-11. This methodology shows that the passenger airlines/FedEx and DHL have a sufficient
number of deicing positions currently. The passenger airlines/FedEx will require 11 positions by PAL 4
(four additional) and DHL will require 21 positions (six more than are currently available). Amazon will
require six positions in PAL 1 and 26 by PAL 4.

TABLE 4.6-9 DEICING PAD POSITION REQUIREMENTS — COMMERCIAL PASSENGER AND FEDEX
Number of 2018/2019
Peak Hour Aircraft Deicing Positions Season surplus/
Departures Processed in Required Positions P
One Hour Available
2017 23 7 0
PAL 1 23 7 0
PAL 2 27 35 8 7 (2)
PAL 3 31 9 (2)
PAL 4 36 11 (4)
Note: The number of deicing positions required was rounded up to the nearest whole number.
Source: Landrum & Brown analysis

TABLE 4.6-10 DEICING PAD POSITION REQUIREMENTS — DHL

NUm(9E7 Deicing 2018/2019
Peak Hour Aircraft L
. Positions Season Surplus/
Departures Processed in . " .
Required Positions Available
One Hourl
2017 31 11 4
PAL 1 32 12
PAL 2 36 2.9 13 15 2
PAL 3 43 16 Q)
PAL 4 59 21 (6)
Note: The number of deicing positions required was rounded up to the nearest whole number.
Source: Landrum & Brown analysis
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TABLE 4.6-11 DEICING PAD POSITION REQUIREMENTS — AMAZON

. . 2018/2019
Number of Deicing
Peak Hour . " Season
Aircraft Positions " Surplus/
Departures ) . Positions
Processed in One Hourl Required .
Available
2017 0 0 0
PAL 1 15 6 (6)
PAL 2 28 2.9 10 0 (20)
PAL 3 50 18 (18)
PAL 4 74 26 (26)
Note: The number of deicing positions required was rounded up to the nearest whole number.
Source: Landrum & Brown analysis

Summary of Deicing Pad Requirements

The total number of deicing pad positions required is presented in Table 4.6-12, Deicing Pad Position
Requirements — Total. Eighteen were required in 2017, with 58 required at PAL 4.

TABLE 4.6-12 DEICING PAD POSITION REQUIREMENTS — TOTAL

Number of Required Deicing Positions

Commercial
7 11 0 18

2017

PAL 1 7 12 6 25

PAL 2 8 13 10 31

PAL 3 9 16 18 43

PAL 4 11 21 26 58
Source: Landrum & Brown analysis
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Aircraft Fuel

The aircraft fuel facilities at CVG currently support an existing capacity of five million gallons of Jet-A
aircraft fuel, which equates to just under a four-day supply. This currently exceeds the industry planning
standard of maintaining a three-day fuel supply on-airport. The fuel requirements for CVG assumes a
50 percent average fuel uplift per operation. The results of the fuel facility requirements are presented
in Table 4.6-13, Aircraft Fuel Facility Requirements. The majority of the fuel storage needs are
driven by the increase in cargo operators on the south side of the airfield. The proposed Amazon Air
facility is anticipated to include a fuel farm capable of providing this additional demand.

TABLE 4.6-13 AIRCRAFT FUEL FACILITY REQUIREMENTS

3 Day Supply Surplus/
(million gal.) (million gal.)
2017 3.8 1.2
PAL 1 5.9 (0.9)
PAL 2 8.3 (3.3)
PAL 3 12.4 (7.4)
PAL 4 235 (18.5)
Source: KCAB and Landrum & Brown analysis

General Aviation

The GA facilities consist of five separate facilities. The Fixed-Base Operator (FBO) occupies the Delta
Jet Center, Building 82. In addition, there are four other GA hangars (Buildings 58, 60, 83, and 84).
These facilities combined provide over 212,000 square feet of hangar space and over 657,000 square
feet of apron area. The FBO consists of a nearly 9,000 square-foot GA terminal. In total the GA facilities
have a landside area of nearly 364,000 square feet. This area is predominantly allocated to automobile
parking, providing a combined total of 757 parking stalls.

The GA facility requirements at CVG were calculated using the annual GA operations and existing
facility utilization assumptions. The assumptions used to calculate the requirements are presented in
Table 4.6-14, GA Facility Assumptions.
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TABLE 4.6-14 GA FACILITY ASSUMPTIONS

Facility Existing Utilization Assumption Planning Factor
Hangar 212,381 ft2 90% to 100% 20 to 25 ft2/op
FBO/GA Terminal 8,511 ft2 80% .75 ft2/op
Apron 657,484 ft2 100% 70 ft2/op
Vehicle Parking 797 stalls 35%! 25 ops/stall
1 FBO vehicle parking utilization assumption is 85 percent; all others are 35 percent.
Source: KCAB Data; Woolpert Photography dated September 23, 2017; and Landrum & Brown analysis

The results of the GA facility requirements are presented in Table 4.6-15, GA Facility Requirements.
The FBO terminal and landside parking areas are sufficient through the planning period, however
additional hangar and apron area are anticipated to be needed beginning in PAL 1. Additionally,
although there is a surplus of vehicle parking associated with the existing GA facilities, additional
vehicle parking should be developed to support each new facility, if demand for these additional
facilities materializes according to market conditions.

TABLE 4.6-15 GA FACILITY REQUIREMENTS

FBO/GA Terminal Aircraft Apron Vehicle Parking
Required | Surplus/ | Required | Surplus/ | Required Surplus/ Required Surplus/
(ft?) (ft?) (ft?) (Stalls)
2017 = 209,700 2,700 6,810 1,700 657,500
P?L 219,800 (7,400) 7,140 1,400 689,200 (31,700) 420 337
PAL
5 230,200 (17,800) 7,470 1,000 721,500 (64,000) 440 317
PAL
3 252,600 (40,200) 8,200 300 791,800 (134,300) 480 277
PAL
4 285,300 (72,900) 9,260 (800) 894,500 (237,000) 540 217
Source: KCAB and Landrum & Brown analysis
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Airport Traffic Control Tower

The ATCT at CVG is located to the south of Runway 09/27, between Runways 18C/36C and 18L/36R.
The ATCT consists of the tower cab with an eye elevation of 1,127 feet MSL, Terminal Radar Approach
Control (TRACON), and supporting offices totaling 23,840 square feet. The facility was considered fully
utilized in 2003. The number of operations has since dropped at CVG and the facility is considered
underutilized. The assumptions used to calculate the requirements are presented in Table 4.6-16,
ATCT Facility Assumptions.

TABLE 4.6-16 ATCT FACILITY ASSUMPTIONS

Facility Facility Area (ft?) Utilization Assumption Planning Factor
2017 ATCT Building 48,168 30% 0.10 ft2/op
2017 ATCT Vehicle Parking 33,154 30% 0.07 ft2/op
Source: 2025 Master Plan Update, February 2007 and Landrum & Brown analysis

The results of the ATCT facility requirements are presented in Table 4.6-17, ATCT Facility
Requirements. The ATCT facilities are projected to be sufficient to accommodate demand through the
planning period.

TABLE 4.6-17 ATCT FACILITY REQUIREMENTS

Building Vehicle Parking
(ft?) (ft?)
2017 15,561 32,607 10,710 22,444
PAL 1 20,988 27,180 14,446 18,708
PAL 2 27,031 21,137 18,606 14,548
PAL 3 36,262 11,906 24,959 8,195
PAL 4 47,476 692 32,678 476
Source: 2025 Master Plan Update, February 2007 and recent Landrum & Brown analysis
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Government/Police

The government facilities at CVG consist of the Airport Police Department and their supporting facilities.
They currently have three facilities at CVG. The Airport Police Department building (Building 20) is their
main facility providing nearly 19,000 square feet of building space. Four other facilities offer storage and
training areas (Buildings 70, 78, 89, and 91A). These additional support facilities provide an additional
19,000 square feet of building space for the Police Department. Combined, all five facilities provide
nearly 87,000 square feet of landside area that is predominantly allocated to vehicle parking.
Additionally, CVG has identified the need for an Airport Operations Center (AOC); no location has been
identified at this time.

Future government facility requirements were calculated using annual operations and current facility
utilization assumptions. The assumptions used to calculate the requirements are presented in Table
4.6-18, Government Facility Assumptions.

TABLE 4.6-18 GOVERNMENT FACILITY ASSUMPTIONS

Facility Existing Utilization Assumption Planning Factor
Building 37,370 ft? 60% 0.15 ft?/op
Vehicle Parking 65 stalls 70% 0.0003 stalls/op

Sources: KCAB Data; Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

The results of the government facility requirements are further depicted in Table 4.6-19, Government
Facility Requirements. Additional building area is anticipated to be required by PAL 2. Additionally,
vehicle parking should be developed to support these increases in building area.

TABLE 4.6-19 GOVERNMENT FACILITY REQUIREMENTS

Building Vehicle Parking
(ft?) (Deficit) (Stalls) (Deficit)
2017 22,420 15,000 46 20
PAL 1 30,240 7,100 61 4
PAL 2 38,950 (1,600) 79 (14)
PAL 3 52,250 (14,900) 106 (41)
PAL 4 68,410 (31,000) 139 (74)
Sources: KCAB and Landrum & Brown analysis
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Aircraft Rescue and Firefighting (ARFF)

There are two ARFF stations at CVG, known as Station 1 (Building 9) and Station 2 (Building 55).
Station 1 is approximately 25,400 square feet in size and Station 2 is approximately 22,500 square feet
in size. Additionally, an ARFF training center (Building 124) and the ARFF Training Facility Burn Pit are
also located at CVG.

46.91 ARFF Index

The level of protection that is required to be provided at an airport is known as the ARFF Index. An
ARFF index is defined in 14 Code of Federal Regulations (CFR) Part 139. 315, Paragraph C, and is
determined by the longest air carrier passenger aircraft with an average of five or more daily scheduled
departures. However, when there are fewer than five average daily departures of the longest air carrier
aircraft serving an airport, the Index required for will be the next lower index group than the index group
prescribed for the longest aircraft.?2 The requirements for index determination are presented in Table
4.6-20, Airport ARFF Index Determinations.

TABLE 4.6-20 AIRPORT ARFF INDEX DETERMINATIONS

. Extinguishing Agents
Length of Aircraft Vehicles? (gallons)*

Airport Index ()3

Light- Welght Self- Propelled Dry Chemicals

A Less than 90 500 or 450 0 or 100
B 90-125.9 1 1 500 1,500
C 126-158.9 1 2 500 3,000
D 159-199.9 1 2 500 4,000
E 200+ 1 2 500 6,000
Notes: 1 The protein-based agents may be substituted for aqueous film forming foam (AFFF) and the quantities of
water shown increased by a factor of 1.5. Dry chemicals in the ratio of 12.7 pounds per gallon of water may be
substituted for up to 30 percent of the water specified for AFFF.
2, Light-weight vehicle requirements for Index A are part of the total for Index B-E.
3. Length of largest aircraft providing an average of five scheduled departures daily.
4. Water for protein foam production.
Source: 14 CFR Part 139.315, Aircraft Rescue and Firefighting: Index Determination, 2013
22 14 CFR Part 139.315, Aircraft Rescue and Firefighting: Index Determination, 2013.
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The longest aircraft in both the existing and future fleets were analyzed to determine the CVG Index.
The existing Index for CVG is based upon the Boeing B767-300. The B767-300 has a length of
approximately 180 feet (Index D) but only had 337 departures in 2016. Applying the exception
previously mentioned, the aircraft does not meet the threshold minimum for daily departures therefore
the next lower index group of the longest aircraft can be used. In this case, the next lowest index is
Index C.

When considering the projected traffic growth and fleet mix, Index C is not considered to be sufficient
through the planning period. The longest aircraft in the fleet by PAL 3 is projected to be the Airbus
A330-900neo that has a length of 209 feet (Index E), however, as was the case with the existing
condition, the A330-900neo does not meet the minimum threshold of daily departures. Therefore, the
next lower index should be used, Index D. This represents an increase in ARFF Index requirement from
the existing condition. However, given the existing equipment and facilities, CVG currently meets Index
D ARFF requirements.

4.6.9.2 ARFF Response Time Analysis

An ARFF response-time analysis was conducted for the CVG airfield. The FAA’'s 14 CFR Part 139.319,
Aircraft Rescue and Firefighting: Operational Requirements, provides guidance on the performance
criteria of ARFF vehicles at an airport. According to these guidelines, at least one ARFF vehicle must
be able to respond to the midpoint of the farthest runway serving air carrier aircraft at CVG within three
minutes from the time of the alarm.

For this analysis, the response times from each of the two ARFF stations were calculated by measuring
various routes that the ARFF vehicles would take from each station to the midpoint and end points of
each runway at CVG. These routes were then analyzed to determine the respective lengths of the
straight-away and curved portions along each route. Table 4.6-21, ARFF Response Time
Assumptions, presents the assumptions used for this analysis. The results of the analysis concluded
that the current ARFF station locations with the existing airfield configuration are sufficient to meet the
three-minute response time required under FAA FAR Part 139 regulations.

TABLE 4.6-21 ARFF RESPONSE TIME ASSUMPTIONS

Assumption Value

Initial Turn-out Time 40 seconds

Average Straightaway Speed 69.5 mph

Average Curve Speed 35 mph
Sources: Landrum & Brown analysis; industry guidelines

Exhibit 4.6-3, ARFF Response Times, presents the estimated response times for all paved areas of
the CVG airfield.
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EXHIBIT 4.6-3 ARFF RESPONSE TIMES

Source: Landrum & Brown analysis, 2018
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Airport Hotel

The Doubletree Hotel by Hilton (Building 18) is the only on-airport hotel providing lodging to the public.
The 96,000 square-foot facility offers passengers and visitors of the area overnight accommodations
with convenient Airport access. The hotel provides 200 total rooms.

Future airport hotel requirements were based upon annual passengers and historical facility utilization.
The assumptions used to calculate the requirements are depicted in Table 4.6-22, Airport Hotel
Facility Assumptions.

TABLE 4.6-22 AIRPORT HOTEL FACILITY ASSUMPTIONS

Facility Existing Utilization Assumption Planning Factor

Rooms 200 rooms 60% 65,351 pax/room

Building 95,749 ft2 60% 136.51 pax/ft2
Vehicle Parking 238 stalls 60% 54,917 pax/stall

Sources: KCAB Data; Woolpert Photography dated September 23, 2017; and Landrum & Brown analysis

The results of the hotel facility requirements are presented in Table 4.6-23, Airport Hotel Facility
Requirements. Additional rooms and building area are projected to be needed by PAL 3. Furthermore,
vehicle parking should be developed to support the addition of new rooms and space in the facility.

TABLE 4.6-23 AIRPORT HOTEL FACILITY REQUIREMENTS

Rooms Building Vehicle Parking
(rooms) (%) (Stalls)
2017 120 80 57,400 38,600 140 100
PAL 1 170 30 81,200 14,800 200 40
PAL 2 200 0 93,900 2,100 230 10
PAL 3 240 (40) 115,100 (19,100) 290 (50)
PAL 4 290 (90) 140,400 (44,400) 340 (100)
Sources: KCAB and Landrum & Brown analysis
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5 Alternatives Development and Evaluation

5.1 Introduction

This chapter explores alternative development concepts for Cincinnati/Northern Kentucky International
Airport (CVG) that provide the facilities required to accommodate projected demand through Planning
Activity Level (PAL) 4. The requirements presented in Chapter 4, Facility Requirements, served as the
framework for the development of the alternative concepts presented herein. Specific areas of focus for
the development concepts include the following:

= Airfield

= Passenger Terminal Facilities
= Landside Access and Parking
= Air Cargo

= Support Facilities

5.2 Airfield

This section provides an evaluation of alternative ways to meet the airfield requirements identified in
Chapter 4, Facility Requirements. These requirements include improvements in runway capacity,
taxiway capacity, and runway exits. In addition, concepts for improving the portions of the airfield that
do not meet Federal Aviation Administration (FAA) standards were considered and recommendations
made.

521 Runway Capacity

CVG has three parallel runways oriented in the north-south direction (18/36), and a crosswind runway
in the east-west direction (09/27). The facility requirements analysis identified that the existing runways
would be sufficient to accommodate demand through PAL 4. As a result, the need for an additional
runway(s) was not investigated in this Master Plan. Although no additional runways are needed, the
demand/capacity analysis in Chapter 4, Section 4.2.1, Runway Demand/Capacity, identified that the
way the runways are used at night would have to change. Currently, Runway 09/27 is the preferred
runway at night, with occasional operations on Runways 18C/36C and 18L/36R. As demand grows,
triple parallel simultaneous departure runway capability will be needed at night, which means CVG will
need to operate on the three parallel runways (18R/36L, 18C/36C, and 18L/36R).?

1 It was assumed that any applicable runway use restrictions and departure heading restrictions would be amended to
allow triple simultaneous departures on the three parallel runways.
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The three parallel runways do not provide the necessary departure runway length to serve the fleet mix
at CVG (arrival lengths are sufficient). Chapter 4, Section 4.2.2, Runway Length Analysis, identified that
12,000 feet of runway length is needed to serve 100 percent of the PAL 4 fleet. Runway 18L/36R is
10,000 feet long, Runway 18C/36C is 11,000 feet long, and Runway 18R/36L is 8,000 feet long.
Because the lengths of the three parallel runways are uneven, and none is 12,000 feet long, some
aircraft would be restricted from using their preferred runway from an airspace standpoint. If an aircraft
is forced to use a less optimal parallel runway, it may have to cross the departure flight path of another
runway(s). Aircraft that require more than 11,000 feet of runway would have to use the 12,000-foot long
Runway 27 for departure, which intersects two of the parallel runways. Both of these instances would
reduce the throughput of the runway system for departures. To avoid this capacity reduction, Chapter 4
recommended the following runway lengths:

= Atleast 12,000 feet of runway length on one of the north/south runways.

= A minimum of 10,000 feet of runway length on Runway 18R/36L, which is currently 8,000 feet
long. According to the runway length analysis in Chapter 4, an 8,000-foot long runway is not
able to serve the larger aircraft that operate at CVG at night. A runway of this length is generally
restricted to serving narrow-body aircraft; only 30 percent of the PAL 4 cargo fleet could use
Runway 18R/36L. On the other hand, a 10,000-foot long runway could serve 78 percent of the
PAL 4 fleet.

Runway extension alternatives that meet the 12,000-foot length requirement were developed for each
of the parallel north-south runways. If Runway 18R/36L is extended to 12,000 feet, both needs would
be met with a single runway extension. If Runway 18C/36C or 18L/36R were extended to 12,000 feet to
meet the first need, Runway 18R/36L would still need to be extended to 10,000 feet to meet the second
need. Therefore, alternatives were also developed that increase the length of Runway 18R/36L to
10,000 feet.

5.2.1.1 Methodology

Runway Design Code (RDC) D-VI-1200 standards were applied in the development of the runway
extension alternatives. The approach and departure capability (visibility and minima) of each runway
were assumed to remain unchanged from today.

Some of the runway extension alternatives include the application of declared distances and/or
displaced thresholds in order to comply with FAA standards, while minimizing impacts/costs and
maximize the usable runway length. Declared distances are the maximum usable lengths of a runway
that are declared available to meet performance requirements for turbine-powered aircraft. The
declared distances are:

= Takeoff Run Available (TORA)

= Takeoff Distance Available (TODA)

» Landing Distance Available (LDA)

= Accelerate Stop Distance Available (ASDA)
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Declared distances can be used to obtain a full Runway Safety Area (RSA) and/or Object Free Area
(OFA) length, mitigate incompatible land uses within the Runway Protection Zone (RPZ), and meet
approach and departure surface clearance requirements.

A displaced threshold is a threshold that is located at a point on the runway other than the designated
end of the physical runway pavement. A displaced threshold is applied to arriving aircraft and reduces
the length of the runway available for landings (LDA). The physical runway end can be used for
departing aircraft, so a displaced threshold does not affect the TORA, TODA, or ASDA.

The runway extension alternatives were evaluated based on the following criteria:

= Objects within the RSA and OFA
= Land Uses within the RPZ
= Relocation of Navigational Aids (NAVAIDS)

Objects within the RSA and OFA

The FAA requires all RSAs to be cleared of all objects, except for objects that need to be in the RSA
due to their aviation function (such as: NAVAIDS, approach lighting systems, airside service roads,
etc.). The OFA must be cleared of objects that are considered non-essential for air navigation or aircraft
maneuvering purposes. Structures and public roads that would require relocation out of the RSAs and
OFAs were identified for each alternative.

Land uses within the RPZ

An RPZ is a two-dimensional trapezoid centered on the extended runway centerline. The RPZ is
divided into two components: 1) central portion and 2) controlled activity area. The reason for this
segmentation is to identify the more critical “central portion” of the RPZ versus the less critical “outer
portion” for clearing of objects. No differentiation was made between these two areas in the alternatives
analysis but the two RPZ components are identified in the alternatives for informational purposes.

The RPZ’s function is to enhance the protection and safety of people and property on the ground. FAA
Advisory Circular (AC) 150/5300-13A Change 1, Airport Design, indicates that this protection can be
best achieved through airport owner control over the property within the RPZ and by clearing RPZs of
incompatible objects and activities. The September 27, 2012 FAA Memorandum, Interim Guidance on
Land Uses within a Runway Protection Zone, provides a listing of potentially incompatible land uses
that require FAA coordination. These include buildings and structures (residence, schools, churches,
hospitals, commercial/industrial, etc.), recreational land uses, transportation facilities (rail,
roads/highways, auto parking facilities), fuel storage facilities (above and below ground), hazardous
material storage (above and below ground), wastewater treatment facilities, and above ground utility
infrastructure.

The amount of RPZ area (acres) that would be located on and off CVG property was determined for
each alternative. In addition, non-compatible land uses within the relocated RPZs were identified for the
purpose of comparing alternatives. However, no decisions regarding acquisition or relocations have
been made at this time. The evaluation of concepts performed for this analysis assumed that if a
runway end is extended or modified, the RPZ on both runway ends would need to be addressed for
FAA compliance.
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Relocation of NAVAIDs

Each of the runway extension alternatives has NAVAIDS that will require relocation. The alternatives
evaluation identified these NAVAIDS, which include:

= Approach Light Systems (ALS)

» Glide Slope Antennas (GS)

= Localizer Antennas (LOC)

= Distance Measuring Equipment (DME)

= Marker Beacons (Middle and Outer Markers)
* Runway Visual Range (RVR)

» Precision Approach Path Indicator (PAPI)

5.2.1.2 12,000-Foot Runway Analysis

Alternatives were developed and evaluated that extend each of the parallel runways to 12,000 feet. A
preferred alternative was selected for each runway; these three alternatives were then evaluated
against each other to identify the preferred runway extension alternative.

Runway 18R/36L Extension Alternatives

Three alternatives were developed for the extension of 8,000-foot long Runway 18R/36L to a length of
12,000 feet:

= Alternative 1: Extend Runway 18R/36L to the north by 4,000 feet
= Alternative 2: Extend Runway 18R/36L to the south by 4,000 feet
= Alternative 3: Extend Runway 18R/36L to the north by 2,000 feet and to the south by 2,000 feet

These alternatives are illustrated on Exhibit 5.2-1 through Exhibit 5.2-3. Table 5.2-1, 12,000-Foot
Long Runway 18R/36L Evaluation, presents the evaluation of the three extension alternatives.

Runway 18R/36L Alternative 1 Impacts:

Alternative 1 roadway impacts include Interstate 275 (1-275), Elijah Creek Road, and Petersburg Road
on the north end. In addition, there are three houses within the Runway 18R RPZ and RSA/OFA. A
total of 77 acres of off-airport land is within the Runway 18R RPZ. This alternative requires NAVAID
relocations on the Runway 18R end. On the south end, the Runway 36R RPZ is entirely on CVG
property but does include Youell Road, a controlled access roadway owned by CVG.

Runway 18R/36L Alternative 2 Impacts:

Alternative 2 roadway impacts include I-275 and Elijah Creek Road within the Runway 18R RPZ.
Petersburg Road is located within the Runway 18R RSA/OFA and RPZ. There is also an industrial
building in the Runway 18R RPZ. The Runway 18R RPZ encompasses 17 acres of off-airport land.
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On the Runway 36L end, Youell Road is under the runway extension pavement and a portion of the
Kenton County Airport Board (KCAB) ball fields are within the RSA/OFA and RPZ. Also within the RPZ,
is a new commercial business parking lot on Timber Lane. The Runway 36L RPZ encompasses 53
acres of off-airport land. NAVAID relocations are required on the Runway 36L end only.

Runway 18R/36L Alternative 3 Impacts:

Runway 18R end impacts include 1-275 located under the runway extension pavement and in the
RSA/OFA. Elijah Creek road is within the Runway 18R RSA/OFA and RPZ. Petersburg Road is within
the Runway 18R RSA/OFA. The Runway 18R RPZ encompasses 55 acres of off-airport land area,
including three houses and the property associated with an industrial building. Runway 36L impacts
include Youell Road within the RSA/OFA and central portion of the RPZ. While the entire Runway 36L
RPZ is entirely on CVG property, it does encompass the KCAB ball fields and access road. NAVAID
relocations are required on both runway ends.

Runway 18R/36L Alternatives Evaluation and Recommendation

The evaluation of the three Runway 18R/36L alternatives indicates that the majority of potential impacts
exist on the north end of Runway 18R/36L. While Alternative 3 attempts to limit the magnitude of these
northern impacts, they still exist to a degree that is most likely very costly and prohibitive. Alternative 2
does not modify the north end because the full extension is to the south. FAA may allow the north end
to remain untouched because there is no change on that end. Therefore, it is recommended that
Alternative 2 be taken forward for further evaluation. This south extension maintains all proposed
airfield infrastructure on existing CVG property, while maintaining the least amount of off-airport
property within the RPZ.
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EXHIBIT 5.2-1 12,000 FOOT RUNWAY 18R/36L — ALTERNATIVE 1

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-2 12,000 FOOT RUNWAY 18R/36L — ALTERNATIVE 2

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-3 12,000 FOOT RUNWAY 18R/36L — ALTERNATIVE 3

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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TABLE 5.2-1

Evaluation Criteria

12,000-FOOT LONG RUNWAY 18R/36L EVALUATION
Alternative

2

Extension Description

Extension Length & Direction 4,000' North

Takeoff Run Available 12,000

4,000' South

12,000

Runway 18R End Impacts

[-275

Elijah Creek
Road

Petersburg
Road

3 Houses

Public Roads/Structures Under Runway
or in RSA/OFA

Public Roads in RPZ None

Structures/Areas in RPZ 3 Houses

Off-Airport RPZ 77 Acres
18R ALS
18R GS
18R RVR
18R DME

18R PAPI

18R Marker
Beacons

36L LOC

NAVAID Relocations

Petersburg Road

[-275

Elijah Creek Road (NE
Corner)

Petersburg Road

Industrial Building

17 Acres

None

Runway 36L End Impacts

Public Roads/Structures Under Runway None
or in RSA/OFA

. . Youell Rd
Public Roads in RPZ

Youell Rd
KCAB Ball Fields

None

2,000' North
2,000' South

12,000

I-275

Elijah Creek Road (NE
Corner)

Petersburg Road

Elijah Creek Road
Petersburg Road

3 Houses
Industrial Building

55 Acres

18R ALS
18R GS
18R RVR
18R DME
18R PAPI
18R Marker Beacons
36L LOC

Youell Rd

Youell Rd
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Structures/Areas in RPZ

Off-Airport RPZ

NAVAID Relocations

Source: Landrum & Brown analysis
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2

Business Parking Lot
KCAB Ball Fields

None

None 53 Acres

36L ALS
36L GS
36L RVR
None 36L DME
36L PAPI
36L Marker Beacons
18R LOC

KCAB Ball Fields &
Access Road

None

36L ALS
36L GS
36L RVR
36L DME
36L PAPI
36L Marker Beacons
18R LOC
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Runway 18C/36C Extension Alternatives

Two alternatives were developed for the extension of 11,000-foot long Runway 18C/36C to a length of
12,000 feet.

= Alternative 4: Extend Runway 18C/36C to the north by 1,000 feet. Implement declared distance
criteria (1,000-foot displaced threshold) to mitigate impacts to the north.

= Alternative 5: Extend Runway 18C/36C to the south by 1,000 feet.

These alternatives are illustrated on Exhibits 5.2-4 and Exhibit 5.2-5. Table 5.2-2, 12,000-Foot Long
Runway 18C/36C Evaluation, presents the evaluation of these three extension alternatives.

Runway 18C/36C Alternative 4 Impacts:

In order to minimize impacts on the north end, the Runway 18C arrival threshold is displaced 1,000 feet
in Alternative 4. This displacement keeps the arrival threshold in its current location even though the
runway is extended 1,000 feet. The approach RPZ also remains in the same location as today,
however, the departure RPZ shifts to the north, starting 200 feet beyond the physical runway end. The
displacement of the arrival threshold avoids impacts to I-275, Petersburg Road, and Elijah Creek Road.

Implementing a displaced threshold reduces the LDA by 1,000 feet but does not affect TORA, TODA,
or ASDA. The physical runway length is 12,000 feet; the full length is available for departures in each
direction and for arrivals in the Runway 36C direction. A reduced length of 11,000 feet is available for
landings in the Runway 18C direction.

North end impacts include Loomis Road in the Runway 18C RSA/OFA and RPZ. In addition, the glycol
processing building and tank are within the Runway 18C approach RPZ. The approach and departure
RPZs are located entirely within CVG property. NAVAID relocations are required on the Runway 18C
end.

On the south end, there are no structures or public roads within the RSA, OFA, or RPZ. The Runway
36C RPZ is located entirely within CVG property.

Runway 18C/36C Alternative 5 Impacts:

North end impacts include Loomis Road and the glycol processing building and tank in the 18C RPZ.
The north RPZ is entirely within CVG property. South end impacts include the future south cargo
development within the Runway 36C RPZ. The Runway 36C RPZ encompasses one acre of off-airport
land. NAVAID relocations are required on the Runway 36C end.

Runway 18C/36C Alternatives Evaluation and Recommendation

Alternatives 4 and 5 are similar in terms of their impacts to the Runway 18C end and the number of
NAVAID relocations. However, they differ in the south cargo development area impact. Alternative 5
would reduce the area available for the south cargo development, whereas Alternative 4 does not. As a
result, Alternative 5 was eliminated from further consideration, and Alternative 4 is the recommended for
the extension of Runway 18C/36C to be carried forward for further evaluation.
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EXHIBIT 5.2-4 12,000 FOOT RUNWAY 18C/36C — ALTERNATIVE 4

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-5 12,000 FOOT RUNWAY 18C/36C — ALTERNATIVE 5

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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TABLE 5.2-2 12,000-FOOT LONG RUNWAY 18C/36C EVALUATION

Alternative

Evaluation Criteria

Extension Description

1,000’ North
Extension Length & Direction 1,000’ Displaced Threshold
(18C)
Takeoff Run Available 12,000

Runway 18C End Impacts

Public Roads/Structures Under Runway or in
RSA/OFA

Public Roads in RPZ Loomis Rd

Loomis Rd

Glycol Processing

Structures/Areas in RPZ -
Building & Tank

Off-Airport RPZ None

18C ALS
18C GS
18C RVR
18C DME
18C PAPI
36C LOC

Runway 36C End Impacts

NAVAID Relocations

Public Roads/Structures Under Runway or in

RSA/OFA None

Public Roads in RPZ None

Structures/Areas in RPZ None

Off-Airport RPZ None

NAVAID Relocations None
Source: Landrum & Brown analysis
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1,000’ South

12,000

None
Loomis Rd

Glycol Processing
Building & Tank

None

None

None

None

South Cargo
Development

1 Acre

36C ALS
36C GS
36C RVR
36C DME
36C PAPI
18C LOC
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Runway 18L/36R Extension Alternatives

Three alternatives were developed for the extension of 10,000-foot long Runway 18L/36R:

= Alternative 6: Extend Runway 18L/36R to the north by 2,000 feet to provide a length of 12,000
feet

= Alternative 7: Extend Runway 18L/36R to the south by 2,000 feet to provide a length of 12,000
feet

= Alternative 8: Extend both ends of Runway 18L/36R by 2,000 feet to provide a physical
pavement length of 14,000 and apply declared distances to reduce impacts

These alternatives are illustrated on Exhibit 5.2-6 through Exhibit 5.2-8. Table 5.2-3, 12,000-Foot
Long Runway 18L/36R Evaluation, presents the evaluation of these three extension alternatives.

Runway 18L/36R Alternative 6 Impacts:

North end impacts include Donaldson Highway and a portion of a CVG parking lot within the RSA/OFA.
The Donaldson Highway, Interstate 275, and a portion of a CVG parking lot are within the RPZ area.
The Runway 18L RPZ encompasses 26 acres of off-airport land area. NAVAID relocations are required
on only the Runway 18L end. The Runway 36R RPZ is fully within CVG property boundaries. However,
a small portion of Aero Parkway (southeast corner) in the RPZ area.

Runway 18L/36R Alternative 7 Impacts:

North end impacts include Donaldson Highway and Interstate 275 (NE corner) within the Runway 18L
RPZ area. The Runway 18L RPZ encompasses nine acres of off-airport land. South end impacts
include Aero Parkway and Ted Bushelman Boulevard (southwest corner) within the Runway 36R RPZ
area. In addition, two commercial Bosch Automotive buildings are within the Runway 36R RPZ area.
The Runway 36R RPZ encompasses three acres of off-airport land. NAVAID relocations are required
on only the Runway 36R end.

Runway 18L/36R Alternative 8 Impacts:

In order to minimize the roadway and parking impacts seen in Alternatives 6 and 7, declared distances
were applied in Alternative 8 as depicted on Exhibit 5.2-9, Runway 18L/36R Alternative 8 Declared
Distances. The alternative includes displacement of the arrival thresholds by 2,000 feet. In addition,
the departure end of runway is declared 2,000 feet prior to the physical end of the extended runway on
both ends. These declared distances allow the RSA, OFA, and both RPZs to remain in their current
locations, while providing the 12,000-foot departure length in each direction. The physical runway
length increases to 14,000 feet, and the runway provides 14,000 feet of TODA, 12,000 feet of TORA
and ASDA, and 10,000 feet of LDA in each direction.

North end impacts include Donaldson Highway and Interstate 275 (northeast corner) within the Runway
18L RPZ area. The Runway 18L RPZ encompasses nine acres of off-airport land. South end impacts
include a small portion of Aero Parkway (southeast corner) in the Runway 36R RPZ area. The Runway
36R RPZ is located entirely on CVG property. NAVAID relocations are required on both runway ends
with Alternative 8.
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EXHIBIT 5.2-6 12,000 FOOT RUNWAY 18L/36R — ALTERNATIVE 6

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-7 12,000 FOOT RUNWAY 18L/36R — ALTERNATIVE 7

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-8 12,000 FOOT RUNWAY 18L/36R — ALTERNATIVE 8

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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TABLE 5.2-3 12,000-FOOT LONG RUNWAY 18L/36R EVALUATION

Alternative

Evaluation

7

Extension Description

2,000’ North
Extension Length & Direction 2,000’ North 2,000’ South 2 Sy
Apply Declared
Distances
Takeoff Run Available 12,000 12,000 12,000
Runway 18L End Impacts
Donaldson
Public Roads/Structures Under Runway Hwy.
. None None
or in RSA/OFA Airport Parking
Lot
= I-275 (NE Corner
i ) 275 1-275 (NE Corner) ( )
Public Roads in RPZ Donaldson Donaldson
Donaldson Hwy.
Hwy. Hwy.
Structures/Areas in RPZ AlrportL(I;’tarklng None None
Off-Airport RPZ 26 Acres 9 Acres 9 Acres
18L ALS 18L ALS
18L GS 18L GS
. 18L RVR 18L RVR
NAVAID Relocations None
18L DME 18L DME
18L PAPI 18L PAPI
36R LOC 36R LOC
Runway 36R End Impacts
Public Roads/ Structures Under Runway None None None
or in RSA/OFA
) ) Aero Pkwy. e P Aero Pkwy.
Public Roads in RPZ SEC Ted Bushelman Blvd. SEC
( orner) (SW Corner) ( orner)
2 Bosch Automotive
) None None
Structures/Areas in RPZ Bldgs.
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Alternative

Evaluation

7

Off-Airport RPZ None 3 Acres None
36R ALS 36R ALS
36R GS 36R GS
. 36R RVR 36R RVR
NAVAID Relocations None
36R DME 36R DME
36R PAPI 36R PAPI
18L LOC 18L LOC

Source: Landrum & Brown analysis
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EXHIBIT 5.2-9 RUNWAY 18L/36R ALTERNATIVE 8 DECLARED DISTANCES

Source: Landrum & Brown analysis
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Runway 18L/36R Alternatives Evaluation and Recommendation

The northern extension of Runway 18L/36R in Alternative 6 requires extensive relocation or tunneling
of I-275 and has impacts to a CVG parking lot, whereas the southern extension of Runway 18L/36R in
Alternative 7 requires an extensive relocation or tunneling of Aero Parkway, which would affect
numerous industrial and commercial buildings to the south of CVG. Alternative 8 uses declared
distances to minimize extensive impacts to 1-275 and Aero Parkway. It has the least amount of roadway
impacts of the three alternatives. As a result, Alternative 8 is recommended for the extension of
Runway 18L/36R be carried forward for further evaluation.

5.2.1.3 12,000-Foot Runway Recommendation

Exhibit 5.2-10, 12,000-Foot Runway Extension Recommendation shows a comparison of the three
shortlisted alternatives. Alternative 2 (Runway 18R/36L extension) has the least amount of physical
impact on and off-airport, although it would require the acquisition of 17 acres of land within the future
Runway 36L RPZ area. Alternative 2 would meet both runway length needs at once: (1) provide
widebody capability for Runway 18R/36L and (2) provide 12,000 feet of runway length on one of the
parallel runways. Conversely, the other two alternatives would require that Runway 18R/36L be
extended to 10,000 feet in addition to the runway extension proposed as part of the alternative.
Alternative 2 is therefore the preferred alternative for a 12,000 foot runway.
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EXHIBIT 5.2-10 12,000-FOOT RUNWAY EXTENSION RECOMMENDATION

Alternative 8

Alternative 2 Alternative 4
Evaluation Criteria I I
4,000’ extension 1,000’ extension 2,000’ extensions
south north north & south with
declared distances
Minimizes Runway o e
N 4

Extension Pavement

Minimizes NAVAID

Minimizes Affected

Impacts o o :
Minimizes Facility 0 0
Impacts

Minimizes RPZ o o
Incompatibilities o

Runways - -
Note: Alternatives 4 and 8 would require that Runway 18R/36L be extended to 10,000 feet in addition to the runway
extension assumed as part of the alternative.
Source: Landrum & Brown analysis
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5.2.1.4 10,000-Foot Runway 18R/36L Analysis

This subsection describes the development and evaluation of runway extension alternatives that
provide 10,000 feet of departure length on Runway 18R/36L (2,000-foot extension). A length of 10,000
feet on Runway 18R/36L would allow this runway to accommodate 100 percent of arrivals and 78
percent of departures at CVG at PAL 4 demand levels. Three alternatives were developed for the
extension of Runway 18R/36L from a length of 8,000 feet to 10,000 feet:

= Alternative 9: Extend Runway 18R/36L to the north by 2,000 feet.
= Alternative 10: Extend Runway 18R/36L to the south by 2,000 feet.

= Alternative 11: Extend Runway 18R/36L to the north by 550 feet and to the south by 1,450 feet.
The 550-foot north extension is the longest that can be achieved while keeping the RSA and OFA
within existing CVG property.

These three alternatives are illustrated in Exhibit 5.2-11 through Exhibit 5.2-13. Table 5.2-4, 10,000-
Foot Long Runway 18R/36L Evaluation, presents the evaluation of the three extension alternatives.

Runway 18R/36L Alternative 9 Impacts:

North end impacts include 1-275 and Elijah Creek Road located under the runway extension pavement
and/or the RSA/OFA. Elijah Creek Road and one industrial building are within the Runway 18R RPZ
area. The 18R RPZ encompasses the most off-airport land area at 55 acres. NAVAID relocations are
required on only the Runway 18R end. South end impacts include Youell Road within the Runway 36L
RPZ. The Runway 36L RPZ is located entirely on CVG property.

Runway 18R/36L Alternative 10 Impacts:

North end impacts include 1-275, Elijah Creek Road and one industrial building within the Runway 18R
RPZ area. Petersburg Road is located within the RSA/OFA. The Runway 18R RPZ encompasses 17
acres of off-airport land area. South end impacts include Youell Road, KCAB ball field, and an access
road located within the Runway 18R RPZ area. Youell Road is also located within the RSA/OFA.
NAVAID relocations are required on only the Runway 36L end. The Runway 36L RPZ is located
entirely on CVG property.

Runway 18R/36L Alternative 11 Impacts:

North end impacts include 1-275, Elijah Creek Road and one industrial building within the Runway 18R
RPZ area. In addition, Petersburg Road is located within the RSA/OFA. The Runway 18R RPZ
encompasses 25 acres of off-airport land area. South end impacts include Youell Road, KCAB ball
field, and access road located within the Runway 36L RPZ area. Youell Road is also located within the
RSA/OFA. The Runway 36L RPZ is located completely on CVG property. NAVAID relocations are
required on both runway ends.

5-24 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

EXHIBIT 5.2-11 10,000 FOOT RUNWAY 18R/36L — ALTERNATIVE 9

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis.
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EXHIBIT 5.2-12 10,000 FOOT RUNWAY 18R/36L — ALTERNATIVE 10

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis.
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EXHIBIT 5.2-13 10,000 FOOT RUNWAY 18R/36L — ALTERNATIVE 11

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis.
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TABLE 5.2-4 10,000-FOOT LONG RUNWAY 18R/36L EVALUATION

Alternative

Evaluation Criteria

10

Extension Description

. . . , , 550" North
Extension Length & Direction 2,000' North 2,000' South 1,450' South
Takeoff Run Available 10,000’ 10,000’ 10,000’

Runway 18R End Impacts
Public Roads/Structures Under 1275
Runway or in RSA/OFA Elijah Creek Road Petersburg Road Petersburg Road
(NE Corner)
I-275 1275
Public Roads in RPZ Elijah Creek Rd. Elijah Creek Rd. (NE Elijah Creek Rd.
Corner)
Structures/Areas in RPZ Industrial Building Industrial Building Industrial Building
Off-Airport RPZ Area 55 Acres 17 Acres 25 Acres
18R ALS 18R ALS
118RR§/SR 18R GS
8 18R RVR
NAVAID Relocations 1:R DME None 18R DME
11 RRI\/IIDAITI 18R PAPI
8 arker 18R Marker Beacons
Beacons
36L LOC 36L LOC
Runway 36L End Impacts
Public Roads/Structures Under
Runway or in RSA/OFA None Youell Rd. Youell Rd.
Public Roads in RPZ Youell Rd. Youell Rd. Youell Rd.

None KCAB Ball Fields & KCAB Ball Fields &
Structures/Areas in RPZ Access Road Access Road
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Alternative

Evaluation Criteria

10

Off-Airport RPZ Area None None None
36L LOC
36L ALS
36L ALS
36L GS
36L GS
36L RVR
: 36L RVR
NAVAID Relocations None 36L DME
36L DME
36L PAPI
36L PAPI
36L Marker Beacons
18R LOC 36L Marker Beacons
18R LOC
Source: Landrum & Brown analysis

5.2.1.5 10,000-Foot Runway Recommendation

The evaluation of the three proposed 10,000-foot Runway 18R/36L alternatives indicates that the
majority of impacts are on the north end of Runway 18R/36L, in particular roadway impacts. While
Alternative 11 attempts to limit the magnitude of these northern impacts, they still exist to a degree that
is most likely very costly and prohibitive.

Alternative 10 does not modify the north end because the full extension is to the south. FAA may allow
the north end to remain untouched because there is no change on that end. Therefore, Alternative 10
(2,000-foot extension to south) is the preferred alternative to provide 10,000 feet of runway length on
Runway 18R/36L. This south extension maintains all proposed airfield infrastructure on existing CVG
property while proposing the least amount of off-airport property acquisition. Benefits of the Alternative
10 runway extension include:

= All runway and taxiway extensions are on existing CVG property
= RSA/OFA/RPZ areas are on existing CVG property

» Affected roads/facilities are currently controlled by CVG

Chapter 5 | Alternatives Development and Evaluation | 5-29



Master Plan 2050
Final — March 2021

5.2.1.6 Runway Extension Recommendation

The preceding analysis determined that extending Runway 18R/36L is the preferred way to meet the
need for 12,000 feet of length on one of the parallel runways. The extension of Runway 18R/36L by
4,000 feet to the south (Alternative 2) would result in lengths of 12,000 feet, 11,000 feet, and 10,000
feet on the parallel runways. These lengths would allow 100 percent of the fleet to be accommodated
on the parallel runways. As a result, Runway 09/27 would not need to be used when operating on the
triple parallel runways, allowing the capacity of the runway system to be maximized.

While the 4,000-foot southern extension would maximize capacity, it does require the purchase of 17
acres of property to the south. Given those impacts, and the costs that would be associated with a
4,000-foot extension, the need for 12,000 feet on the parallel runways was reassessed. If Runway
18R/36L was extended by 2,000 feet to the south (Alternative 10), CVG would have two 10,000-foot
long runways and one 11,000-foot long runway in the 18/36 direction. Aircraft that require more than
11,000 feet for departure would have to use Runway 09/27, which would reduce the capacity of the
runway system. Only two aircraft in the future fleet (B747-400 and A330-800) were found to require
more than 11,000 feet, and only to certain destinations. Therefore, the capacity impact of those aircraft
using Runway 09/27 is likely to be minor.

The runway extension is not projected to be needed until after PAL 3. Because this need is most likely
20 years away or more, the 4,000-foot extension to Runway 18R/36L is not recommended at this time.
The 2,000-foot extension is recommended instead. The need for 12,000 feet should be assessed as
part of future studies.

5.2.2 Taxiway Capacity

A taxiway demand/capacity analysis was completed to determine the existing taxiway deficiencies (see
Chapter 4 — Facility Requirements, Section 4.2.4, Taxiway Demand/Capacity). The analysis focused on
the south airfield, to the south of Runway 09/27, where the majority of cargo operations occur. The
Chapter 4 analysis assumed that the south cargo development is in place, including an end-around
taxiway that connects the southwestern portion of the new ramp to the west side of Runway 36C (see
Exhibit 5.2-14, South Cargo Development). This development was assumed to be in place because it
is currently under environmental review. No other taxiway improvements were assumed to be in place
for the taxiway demand/capacity analysis.

The Chapter 4 analysis identified multiple taxiway capacity requirements; this chapter evaluates
alternative ways to meet those requirements. The requirements include:

= Taxiway E extension, south of Runway 09/27
= Taxiway C extension, south of Runway 09/27
= Parallel south crossfield taxilane (parallel to Taxilane N)

= Taxilane N extension
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EXHIBIT 5.2-14 SOUTH CARGO DEVELOPMENT

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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5.2.2.1 Taxiway E Extension

Runway 18C/36C currently has a single parallel taxiway (Taxiway D) on the east side that runs the full
length of the runway. North of Runway 09/27, Runway 18C/36C is served by a second parallel taxiway
on the east side (Taxiway E). Regular use of Runway 18C/36C by cargo aircraft will require a second
parallel taxiway (Taxiway E extension) to the south of Runway 09/27 to allow northbound and
southbound traffic to be segregated and to minimize conflicts between aircraft heading in opposite
directions.

Taxiway E Extension Concepts

The lateral centerline separation needed between the new Taxiway E and Taxiway D is determined by
the size of the aircraft intended to use the taxiway. The future critical aircraft at CVG is the Boeing 747-
8. The B747-8 is considered to be an Airplane Design Group (ADG) VI aircraft and a Taxiway Design
Group (TDG) 6 aircraft. The B747-8 makes up 4.5 percent of cargo operations in 2018, decreasing to
1.5 percent by PAL 4. Conversely, the majority of cargo operations (68 percent through PAL 4) are
ADG V and TDG 5 aircraft and the remainder of the fleet is smaller. Based on this fleet mix, two
alternative layouts for the parallel taxiway were developed:

= Concept 1: Parallel taxiway with 267 feet of lateral separation from Taxiway D to meet ADG V
and TDG 5 standards, presented in Exhibit 5.2-15, Taxiway E Extension Concept 1.

= Concept 2: Parallel taxiway with 324 feet of lateral separation from Taxiway D to meet ADG VI
and TDG 6 standards, presented in Exhibit 5.2-16, Taxiway E Extension Concept 2.

Both concepts relocate existing Taxiway E between Taxiway J and Runway 09/27 to the same
separation from Taxiway D as is depicted in the concepts. These shifts allow the extended Taxiway E
to tie into existing Taxiway E.

Evaluation and Recommendation

Both concepts would require the relocation of an airport service road. There would be no other facility
impacts with Concept 1. Concept 2 would require a reduction in the apron associated with the airfield
maintenance facilities by 85 linear feet of apron depth. In spite of the loss of apron area, Concept 2 is
recommended because it provides the ability to accommodate the existing and projected fleet without
operational restrictions and minimal facility impacts.
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EXHIBIT 5.2-15 TAXIWAY E EXTENSION CONCEPT 1

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-16 TAXIWAY E EXTENSION CONCEPT 2

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

5-34 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

5.2.2.2 Taxiway C Extension

Runway 18C/36C’s western parallel taxiway (Taxiway C) extends only to Taxiway M. As a result, all
arrivals on Runway 18C not exiting the runway prior to the Runway 09/27 intersection, must exit to the
east. By extending Taxiway C to the south of Runway 09/27 arrivals would now be able to exit the
runway to the west. This would ultimately be beneficial as additional facilities are developed at CVG
west of Runway 18C/36C. Additionally, this Taxiway C extension would have added benefit should an
end-around-taxiway (EAT) be developed south of the Runway 36C threshold to reduce the number of
runway crossings.

Taxiway C Extension Concepts

The lateral centerline separation needed between Runway 18C/36C and an extended Taxiway C is
determined by the visibility minima of the runway, and the size of the aircraft intended to use the
taxiway. Using similar assumptions as for the parallel taxiway on the eastern side of Runway 18C/36C,
two alternative layouts for the parallel taxiway were developed:

= Concept 1: Parallel taxiway with 500 feet of lateral separation from Taxiway D to meet ADG V
and TDG 5 standards for runways with visibility minima of less than a half mile, presented in
Exhibit 5.2-17, Taxiway C Extension Concept 1.

= Concept 2: Parallel taxiway with 600 feet of lateral separation from Taxiway D to meet ADG VI
and TDG 6 standards for runways with visibility minima of less than a half mile, presented in
Exhibit 5.2-18, Taxiway C Extension Concept 2.
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Evaluation and Recommendation

Taxiway C to the north of Runway 09/27 has 600 feet of separation from Runway 18C/36C in order to
serve CVG's design aircraft (the B747-8). The Taxiway C extension in Concept 2 would provide the
same capability as existing Taxiway C, whereas the Concept 1 taxiway extension could not
accommodate B747-8 aircraft without restrictions. Both concepts require the relocation of the glide
slope antenna and the Runway Visual Range (RVR) shelter. In addition, the Baker-Rousse Cemetery
would be within the Taxiway Object Free Area (TOFA) in both concepts. This cemetery would have to
be relocated, which requires environmental evaluation. There is a 10-foot difference in elevation
between the ADG V and ADG VI taxiway so the ADG VI taxiway would require more grading than the
ADG V taxiway. The grading difference is the only impact that differentiates the two concepts. The likely
minor increase in cost due to the grading difference is outweighed by the ability to accommodate the
projected fleet mix. Thus, the ADG VI taxiway in Concept 2 is recommended. A comparison of the
concepts is shown in Table 5.2-5, Taxiway C Evaluation.

TABLE 5.2-5 TAXIWAY C EVALUATION

| EvaluationCriteria | Concepti | Concept2 |
Runway-Taxiway Separation 500’ 600’
747-8 Capability No Yes
Impacts Baker —Rousse Cemetery Baker —Rousse Cemetery
Grading Less grading required 10 elevati(_)n differe_nce could lead

to minor cost increase
Source: Landrum & Brown analysis
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EXHIBIT 5.2-17 TAXIWAY C EXTENSION CONCEPT 1

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

Chapter 5 | Alternatives Development and Evaluation | 5-37



Master Plan 2050
Final — March 2021

EXHIBIT 5.2-18 TAXIWAY C EXTENSION CONCEPT 2

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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5.2.2.3

Parallel South Crossfield Taxilane

The existing Crossfield taxilane, Taxilane N, begins at Taxiway S and ends at Taxiway D near the
Runway 36C end. Taxilane N is an ADG VI taxilane. This single taxilane is used by cargo departures
headed west for Runway 18C/36C, departures headed east for Runways 27 and 18L/36R, arrivals from
Runways 09 and 18C/36C headed east, and Runway 18L/36R arrivals headed west. The analysis
presented in Section 4.2.4 indicated the high propensity for conflicting aircraft taxi operations on this
taxilane. These conflicts would likely result in significant delays, which will only worsen as cargo traffic
grows in the future. As a result, a second parallel taxilane is recommended for the DHL and new south
cargo ramps.

Parallel South Crossfield Taxilane Concepts

Eight taxilane/taxiway concepts were developed:

Concept 1:
Concept 2:
Concept 3:
Concept 4.
Concept 5:
Concept 6:
Concept 7:
Concept 8:

ADG V taxiway to south of Taxilane N
ADG V taxilane to south of Taxilane N
ADG V taxiway to north of Taxilane N
ADG V taxilane to north of Taxilane N
ADG VI taxiway to south of Taxilane N
ADG VI taxilane to south of Taxilane N
ADG VI taxiway to north of Taxilane N

ADG VI taxilane to north of Taxilane N

These concepts are presented in Exhibit 5.2-19 through Exhibit 5.2-26.
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EXHIBIT 5.2-19 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 1

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-20 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 2

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-21 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 3

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-22 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 4

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-23 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 5

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-24 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 6

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-25 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 7

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-26 PARALLEL SOUTH CROSSFIELD TAXILANE CONCEPT 8

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Evaluation and Recommendation

All eight concepts require a bridge over Wendell H. Ford Boulevard. The impacts to existing facilities
from the proposed taxiways/taxilanes are summarized in Table 5.2-6, Parallel South Crossfield
Taxiway/Taxilane — Evaluation. Between the eight concepts, there are three main differences:

= Taxiway vs. Taxilane: Determines the volume of facility impacts
= ADG V vs. ADG VI: Determines the volume of facility impacts

= North vs. South Location: Determines which facilities will require relocation

Concepts 1, 3, 5, and 7 propose the development of a parallel taxiway whereas Concepts 2, 4, 6, and 8
propose the development of a taxilane. The facility impacts would be greater with taxiways due to the
greater separation and spacing requirements. There is little to no benefit to providing a taxiway over a
taxilane in this area of the airfield, so the higher impacts associated with a taxiway are not justified.
Therefore, Concepts 1, 3, 5, and 7 were eliminated from further consideration.

Of the remaining concepts, Concepts 2 and 4 provide an ADG V taxilane while Concepts 6 and 8
provide an ADG VI taxilane. An ADG VI taxilane provides the ability to accommodate the B747-8
without restrictions. The provision of an ADG V taxilane means that the B747-8 would only be able to
travel on Taxilane N and only while no aircraft are operating on the new parallel taxiway/lane, which
would result in conflicts between aircraft and create delays and congestion. While the facility impacts
would be greater with ADG VI capability versus ADG V, the ability to accommodate the existing and
projected fleet without restrictions is paramount. Therefore, the concepts with ADG V taxilanes
(Concepts 2 and 4) were eliminated from further consideration.

Concept 6 locates the proposed taxiway/taxilane to the south of Taxilane N. This concept would result
in the loss of some DHL employee auto parking facilities, DHL apron, DHL deicing pads, and
approximately 18 acres of the south cargo development. Concept 8 locates the proposed
taxiway/taxilane to the north of Taxilane N. This concept would require the relocation of the burn pit,
preclude the planned Lynx aircraft maintenance hangar (currently under construction) from being
developed, require the relocation of the American aircraft maintenance hangar, and result in a loss of
DHL apron space and a deicing position. The impact to the DHL facilities is smaller with Concept 8, but
the affected parking positions in Concept 6 are smaller positions that are easier to replace.

Concept 6 is preferred because the facility impacts would be limited to the users of the proposed
taxilane, which would gain the most benefit. Concept 6 would not impact other CVG facilities and would
allow the aircraft maintenance development to proceed as planned.
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TABLE 5.2-6 PARALLEL SOUTH CROSSFIELD TAXIWAY/TAXILANE — EVALUATION

Concept

Evaluation Criteria

— [ 2 5 [« [ 5 [ o [ 7 [ 5
ADG V V V \% VI VI VI VI
Type taxiway | taxilane @ taxiway @ taxilane @ taxiway @ taxilane @ taxiway @ taxilane
Location south south north north south south north north
Requires Relocation of Burn Pit no no yes yes no no yes yes
Lynx Hangar Development Impact no no yes yes no no yes yes
Aircraft Maintenance Apron Impact (ft2) - - 94,460 76,900 - - 94,460 94,460
Aircraft Maintenance Building Impact (ft2) - - - - - - 37,160 15,900
DHL Parking Impact (ft2) 51,250 40,680 - - 72,840 60,360 - -
DHL Parking Impact (spaces) 168 128 - - 248 200 - -
DHL Apron Impact (ft2) 383,340 @ 320,180 @ 436,800 @ 368,660 @ 512,480 @ 437,860 559,590 @ 495,660
DHL Apron Impact (stands) 5-7 5 6 6 10 9-10 6 6
DHL Deicing Impact (no. of positions) 3 2 1 1 3 3 1 1
South Cargo Development Impact (acres) 15 13 - - 21 18 - -

Source: Landrum & Brown analysis
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5224 Taxilane N Extension

Taxilane N leads directly to Taxiway S but does not continue further east to connect to Taxiway T.
Aircraft must travel north or south on Taxiway S to cross over to Taxiway T. These aircraft are
oftentimes traveling against the predominant flow on Taxiway S, which results in conflicts and delays.
As a result, the facility requirements analysis identified the need to extend Taxilane N to the east to
connect to Taxiway T. This project was approved as part of the 2014 Environmental Evaluation (Short
Environmental Assessment) for Airport Development Projects. The new taxilane that is proposed to the
south of Taxilane N should also extend to Taxiway T. Exhibit 5.2-27, Taxilane N Extension, presents
the proposed taxiway extension with a second parallel taxilane extending to Taxiway T (assumes the
development of the Parallel South Crossfield Taxilane). There are no alternative locations for these
taxiway connectors.

5.2.3 Taxiway Design Standards

Chapter 4 — Facility Requirements, Section 4.2.5, Airfield Design Standards, identified areas of the
CVG airfield that do not comply with modern FAA design standards. The sections that follow present
alternative ways to address these deficiencies.

5.2.3.1 Runway to Taxiway Separation

The lateral centerline separation needed between a runway and a taxiway is determined by the visibility
minima of the runway and the size of the aircraft intended to use the taxiway. The 400-foot lateral
separation from Taxiway D, Taxiway K, and a portion of Taxiway M to their respective parallel runways
does not meet the FAA standard for the aircraft that use the runways or weather conditions in which the
runway is capable of being used. The capabilities of a runway are determined by the instrument
approach minima for each respective runway. The separation requirements are:

= 500 feet from runway centerline to taxiway centerline to meet ADG V standards for runways with
visibility minima less than a %2 mile and TDG 5 standards

= 600 feet from runway centerline to taxiway centerline to meet ADG VI standards for runways
with visibility minima less than a ¥ mile and TDG 6 standards

The potential impacts of relocating Taxiways D, K, and M are depicted on Exhibit 5.2-28, Potential
Taxiway Relocation Impacts. Taxiways D and K have associated parallel taxiways; these parallel
taxiways would require relocation as well to accommodate the increased separation between Taxiways
D and K and their respective runways. The exhibit does not depict the actual taxiway relocations; rather
it shows the relocated OFA for each potential taxiway shift.
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EXHIBIT 5.2-27 TAXILANE N EXTENSION

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-28 POTENTIAL TAXIWAY RELOCATION IMPACTS

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Taxiway D

The Taxiway D lateral separation to Runway 18C/36C meets ADG V standards when visibility is greater
than a ¥z mile. In order to accommodate ADG V aircraft without restrictions when visibility is below 2
mile, the Taxiway D centerline (and its associated OFA) would need to be shifted by 100 feet to the
east. The amount of time when conditions exist with visibility that is less than or equal to a ¥ mile occur
less than one percent of the time.? It would be necessary to shift Taxiway D by 200 feet to the east to
meet ADG VI standards. In both cases, Taxiway E would have to be shifted as well.

Shifting the taxiway centerline by 100 feet would result in one deicing pad position on Pad 13, the Pad
8 and 10 remote parking positions, 185 linear feet of terminal area envelope, and 130 linear feet of
apron area in the North Cargo Area being within the OFA. The 200-foot shift would result in two deicing
pad positions on Pad 13, the Pad 8 and 10 remote parking positions, 345 linear feet of terminal area
envelope, and 294 linear feet of apron area in the North Cargo Area being within the OFA. Both
concepts would require the relocation of the Sign Building, Post Office Building, and the North Aircraft
Rescue and Firefighting (ARFF) Station.

Upgrading existing facilities to higher standards is only necessary if there is no other taxi path available
for aircraft to travel to and from the runways, or if the benefits outweigh the impacts. ADG V and ADG
VI aircraft can travel along Taxiway E to reach the runway during times when visibility conditions are
less than or equal to ¥2 mile. Because this alternate path is available, it is not necessary for Taxiway D
to be upgraded with the resulting shift of Taxiway E. The facility impacts of shifting Taxiway D to either
500- or 600-foot separation would likely outweigh the benefits in this case. Therefore, upgrading the
taxiway to higher standards is not recommended.

Taxiway K

Taxiway K (between the Runway 09 end and Taxiway K9) has 500 feet of separation between the
taxiway centerline and the centerline of Runway 09/27. This portion of the taxiway meets ADG V
standards. To meet ADG VI standards a shift of 100 feet to the north would be required. This shift
would require that 1,500 linear feet of the CVG perimeter service road be relocated and would eliminate
the Taxiway K Hold Pad. This portion of Taxiway K is rarely used by ADG VI aircraft because Runway
27 arrivals and Runway 09 departures only occur when required by wind speed and direction (less than
two percent of the time). As a result, upgrading this portion of Taxiway K to ADG VI standards is not
recommended.

The remainder of Taxiway K has 400 feet of separation to the runway. As with Taxiway D, this portion
of the taxiway meets ADG V standards when visibility is greater than a % mile. In order to
accommodate ADG V aircraft without restrictions when visibility is below %2 mile, the Taxiway K
centerline (and its associated OFA) would need to be shifted by 100 feet to the north, and by 200 feet
to meet ADG VI standards. Visibility conditions less than or equal to % mile occur at CVG less than one
percent of the time. In both cases, a northward shift of Taxiway K would require an associated shift of
Taxiway J as well.

2 National Climatic Data Center (NCDC), station WBAN 93814, data recorded at Cincinnati/Northern Kentucky
International Airport (CVG) for the period 01/01/2006-12/31/2016 and Landrum & Brown analysis
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The facility impacts of the 100-foot shift would result in 205 linear feet of terminal area envelope being
within the OFA. The facility impacts of the 200-foot shift would include 450 linear feet of terminal area
envelope being within the OFA. The Taxiway J hold pad would be eliminated with both concepts.

Upgrading existing facilities to higher standards is only necessary if there is no other taxi path available
for aircraft to travel to and from the runways, or if the benefits outweigh the impacts. ADG V and ADG
VI aircraft can travel along Taxiway J to reach the runway end; therefore, it is not necessary for
Taxiway K to be upgraded. The facility impacts of shifting Taxiway K to either 500- or 600-foot
separation would likely outweigh the benefits in this case. Upgrading the taxiway to higher standards is
not recommended.

Taxiway M

The western portion of Taxiway M between Taxiway M6 and M7 has 500 feet of lateral separation to
the Runway 09/27 centerline. This portion of the taxiway meets ADG V standards. It (and its associated
OFA) would have to be shifted 100 feet further south to meet ADG VI standards. This shift would
require the relocation of the police facilities. This portion of Taxiway M is only used when Runway 27 is
being used for arrivals, which occurs rarely. As a result, upgrading this portion of Taxiway K to ADG VI
standards is not recommended.

The portion of Taxiway M between Taxiways M4 and M6 has 400 feet of lateral separation to Runway
09/27. As with Taxiways D and K, this portion of the taxiway meets ADG V standards when visibility is
greater than a % mile. It (and its associated OFA) would need to be shifted by 100 feet to the south in
order to be able to meet ADG V standards when visibility is less than or equal to % mile (occurs less
than one percent of the time), and by 200 feet to meet ADG VI standards. There would be no facility
impacts with the 100-foot shift. The impacts of the 200-foot shift would include 130 linear feet of ramp
associated with the Endeavor Aviation Hangar, Delta Private Jets Maintenance Base, and the
Ameriflight Hangar being within the OFA.

Upgrading existing facilities to higher standards is only necessary if there is no other taxi path available
for aircraft to travel to and from the runways, or if the benefits outweigh the impacts. As such, aircraft
are able to taxi along Taxiway J when needed; therefore, it is not necessary for Taxiway M to be
upgraded. The facility impacts of shifting Taxiway M to either 500- or 600-foot separation would likely
outweigh the benefits in this case. Therefore, upgrading the taxiway to higher standards is not
recommended.
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5.2.3.2 Taxiway to Taxiway Separation

The lateral centerline separation needed between two taxiways is determined by the size of the aircraft
intended to use the taxiway. The facility requirements identified that the lateral centerline separation
between Taxiway D and E does not meet standards. As discussed in Section 5.2.2, Taxiway Capacity,
it is recommended that the portion of Taxiway E between Taxiway J and Runway 09/27 be relocated to
provide 324 feet of separation to Taxiway D in order to tie into a Taxiway E extension to the south. The
analysis in this section therefore focuses on the portion of Taxiway E to the north of Taxiway J. The
portion of Taxiway E (between Taxiway J and Taxiway D7) has 215 feet of separation, which meets
ADG IV standards, but not ADG V or ADG VI. The northern portion (north of Taxiway D7) has 267 feet
of lateral separation to Taxiway D, which meets ADG V standards, but not ADG VI. Existing Taxiway E
is shown on Exhibit 5.2-29, Existing Taxiway E. Two concepts were considered:

= Concept 1: 267 feet of lateral separation between Taxiways D and E and 160 feet of lateral
separation between Taxiway E and the passenger terminal apron to meet ADG V standards,
presented in Exhibit 5.2-30, Taxiway E Separation Concept 1.

= Concept 2: 324 feet of lateral separation between Taxiways D and E and 193 feet of lateral
separation between Taxiway E and the passenger terminal apron to meet ADG VI standards,
presented in Exhibit 5.2-31, Taxiway E Separation Concept 2.

The exhibits do not show the actual taxiway shift; rather they show the associated relocated OFA.

Concept 1 assumes the portion of Taxiway E between Taxiway J and Taxiway D7 is shifted to increase
its taxiway to taxiway separation from 215 feet to 267 feet to meet ADG V standards, with no change to
the northern portion. This relocation would result in one deicing position on Pad 13 and 85 linear feet of
terminal area envelope being within the OFA.

Concept 2 assumes the entire taxiway is upgraded to ADG VI standards by shifting the taxiway east
(the portion with 215 feet of separation and the portion with 267 feet of separation are increased to 324
feet). This concept would result in the post office building, 120 linear feet of the North Cargo Area apron
(resulting in 250 feet of apron depth), one deicing position on Pad 13, and 175 linear feet of terminal
area envelope being within the OFA.

The impact to the North Cargo Apron was found to be an unacceptable impact because the remaining
apron depth would be insufficient to serve the aircraft that use the apron. Conversely, the terminal and
deicing impact can be recouped when the terminal area is redeveloped. As a result, it is recommended
that ADG VI capability be provided from Taxiway J to a point between Taxiways E8 and E9 (see
Exhibit 5.2-32, Taxiway E Separation Recommended Concept), provided it works with the terminal
redevelopment.

Chapter 5 | Alternatives Development and Evaluation | 5-55



Master Plan 2050
Final — March 2021

EXHIBIT 5.2-29 EXISTING TAXIWAY E

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-30 TAXIWAY E SEPARATION CONCEPT 1

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-31 TAXIWAY E SEPARATION CONCEPT 2

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-32 TAXIWAY E SEPARATION RECOMMENDED CONCEPT

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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5.2.3.3 Runway Incursion Avoidance

The FAA defines a runway incursion as “any occurrence at an aerodrome involving the incorrect
presence of an aircraft, vehicle or person on the protected area of a surface designated for the landing
and takeoff of aircraft.”®* FAA AC 150/5300-13A Change 1, Airport Design, provides taxiway design
guidance that can help reduce the occurrence of runway incursions. Chapter 4 — Facility Requirements,
Section 4.2.5, Airfield Design Standards, analyzed the CVG airfield against this guidance to determine
how the airfield could be improved. This analysis determined that several CVG taxiways connect an
apron directly to a runway, which can lead to pilot confusion.

= Taxiways D2/N connect the DHL apron directly to Runway 18C/36C
» Taxiways T4/S4 connect the DHL apron directly to Runway 18L/36R

These issues can be addressed by relocating Taxiways D2 and S4, as presented in Exhibit 5.2-33,
South Airfield Direct Access Taxiway Mitigation.

There are also several taxiways that lead directly from the passenger terminal apron to Runways 09/27,
18C/36C, and 18L/36R. Given the relationship the location of these taxiways/taxilanes have with the
configuration of the passenger terminal concourses, these issues are addressed in Section 5.3,
Passenger Terminal Facilities.

5.2.4 Runway Exits

The entrance/exit taxiways that connect a runway to the taxiway system are referred to as runway exits.
The placement and type of runway exits influence the operational efficiency and capacity of CVG.
Chapter 4 — Facility Requirements, Section 4.2.3, Runway Exits, describes the analysis using the
Runway Exit Design Interactive Model (REDIM) and the potential runway exit improvements for each of
CVG's runways. These potential exits are presented in Exhibit 5.2-34, Potential Runway EXxit
Improvements, and include:

= Runway 09 (North): Replace one 90-degree exit with a high speed exit
= Runway 09 (South): Add one new high speed exit
= Runway 27 (North): Replace one 90-degree exit with a high speed exit

= Runway 18C (West): Add one new high speed exit and one new 90-degree exit (if Taxiway C is
extended to the full length of Runway 18C/36C)

»  Runway 36C (West): Add two new high speed exits

» Runway 36C (East): Replace two 90-degree exits with two high speed exits
= Runway 18L (West): Add one new high speed exit

* Runway 36R (West): Add one new high speed exit

3 https://www.faa.gov/airports/runway_safety/news/runway_incursions/
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EXHIBIT 5.2-33 SOUTH AIRFIELD DIRECT ACCESS TAXIWAY MITIGATION

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.2-34 POTENTIAL RUNWAY EXIT IMPROVEMENTS

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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5.24.1 Runway 09 (North)

The REDIM analysis identified that the Runway 09 north Runway Occupancy Time (ROT) could be
optimized by converting Taxiway K6 from a 90-degree exit to a high speed exit. This conversion would
reduce the average Runway Occupancy Time (ROT) from 52.7 seconds to 50.4 seconds. However, this
exit is not recommended because Runway 09 usage by arrivals will continually decrease in the future
as demand increases and the use of two parallel runways for arrivals occurs more often. This is
estimated to occur between PAL 2 and PAL 3. At this point, the potential runway exit would no longer
be used on a regular basis, thus diminishing the realized benefit.

5.2.4.2 Runway 09 (South)

The REDIM analysis identified that the Runway 09 south ROT could be optimized through the addition
of a high speed exit between Taxiway E and Taxiway M4. This new exit would reduce the average ROT
from 54.4 seconds to 52.3 seconds but would only be used by about 4 percent of operations. This exit
is not recommended given the limited usage of this new exit combined with the decreasing utilization of
Runway 09 in the future.

5.24.3 Runway 27 (North)

The REDIM analysis identified that the replacement of the 90-degree Taxiway K7 with a high speed exit
that would be located between Taxiways K6 and K7. This high speed exit would allow the Runway 27
average ROT to be optimized. The high speed exit would decrease the average ROT from 54.3
seconds to 50.8 seconds. Aircraft that exit to the north are primarily passenger aircraft, which do not
tend to land on Runway 27. Runway 27 is primarily used by departures during the daytime when
passenger operations occur, and for mixed operations at night (mainly cargo aircraft) when Runway 09
is not available. Given the limited use of Runway 27 by arrivals and therefore limited benefit gained, this
exit is not recommended.

5.24.4 Runway 18C (West)

No exits are currently available on the west side of Runway 18C/36C for Runway 18C arrivals other
than the crossings of Taxiways K, J, and M. The REDIM analysis identified that the addition of one high
speed exit and one 90-degree exit would optimize the runway, resulting in an average ROT of 51.2
seconds. The extension of Taxiway C to the south of Runway 09/27 (recommended in Section 5.2.2,
Taxiway Capacity) is necessary for these exits to function. These exits are recommended once the
Taxiway C extension is developed.

5.2.4.5 Runway 36C (East)

The REDIM analysis indicated that the Runway 36C ROT could be optimized through the conversion of
two 90-degree exits (Taxiways D6 and D8) to high speed exits. These exits would result in the Runway
36C average ROT being reduced from 52.9 seconds to 49.5 seconds. Runway 36C does not currently

have any high speed exits. These exits would allow Runway 36C to improve its capacity in North Flow.
As a result, the two exits are recommended.
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5.2.4.6 Runway 36C (West)

Runway 18C’s average ROT is over 60 seconds due to a lack of appropriately placed runway exits. The
REDIM analysis demonstrated that the addition of two high speed exits would allow the Runway 36C
ROT to be optimized, resulting in a ROT of 50.8 seconds. These exits are recommended once it
becomes necessary for aircraft to exit the runway to the west.

5.24.7 Runway 18L

Airport Traffic Control Tower (ATCT) officials have indicated that the existing exit taxiways on Runway
18L provide sufficient capacity at current demand levels. However, the REDIM analysis indicated that
the Runway 18L ROT could be further optimized by adding a third high speed exit between Taxiways
T5 and T4. This exit would allow ROT to be reduced from 52.2 seconds to 48.5 seconds. As demand
increases and airfield capacity becomes an issue (between PAL 3 and PAL 4), it will become
increasingly important to minimize ROT on this runway. At this time, the additional exit for Runway 18L
is not justified; however, the new high-speed exit is recommended for inclusion in the overall plan as a
longer-term project. The need for this new exit should be monitored as the projected demand
materializes in the future.

5.24.8 Runway 36R

As with Runway 18L, ATCT officials have indicated that the existing exit taxiways on Runway 36R
provide sufficient capacity at current demand levels. However, the REDIM analysis indicated that the
Runway 36R ROT could be optimized by adding a third high speed exit between Taxiways T6 and T7.
This exit would allow ROT to be reduced from 53.4 seconds to 48.4 seconds. As demand increases
and airfield capacity becomes an issue (between PAL 3 and PAL 4), it will become increasingly
important to minimize ROT on this runway. At this time, the additional exit for Runway 36R is not
justified; however, the new high-speed exit is recommended for inclusion in the overall plan as a longer
term project. The need for this new exit should be monitored as the projected demand materializes in
the future.

5.2.4.9 Recommended Runway Exit Improvements

Based on the preceding analysis, the following runway exit improvements presented in Exhibit 5.2-35,
Recommended Runway Exit Improvements, are recommended:

= One high speed exit and one 90-degree exit for Runway 18C (west)
= Two high speed exits for Runway 36C (west)

= Two high speed exits for Runway 36C (east)

» One high speed exit for Runway 18L (west)

* One high speed exit for Runway 36R (west)
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EXHIBIT 5.2-35 RECOMMENDED RUNWAY EXIT IMPROVEMENTS

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

Chapter 5 | Alternatives Development and Evaluation | 5-65



5.2.5

Master Plan 2050
Final — March 2021

Summary of Airfield Recommendations

Based on the analysis in the preceding sections, the following airfield improvements are recommended
by this Master Plan Update to accommodate demand through PAL 4:

Extend Runway 18R/36L to 10,000 feet
Extend Taxiway E from Runway 09/27 to the Runway 36C end (ADG VI capable)

Relocate portion of Taxiway E between Runway 09/27 and a point between Taxiways E8 and
E9 to provide ADG VI capability

Extend Taxiway C to the Runway 36C end (ADG VI capable)

Provide ADG VI taxilane south and parallel to Taxilane N

Provide connector taxiway between Taxiways S and T aligned with Taxilane N
Relocate Taxiways D2 and S4 to resolve direct access between apron and runways
Provide one high speed exit and one 90-degree exit for Runway 18C (west)
Provide two high speed exits for Runway 36C (west)

Provide two high speed exits for Runway 36C (east)

Provide one high speed exit for Runway 18L (west)

Provide one high speed exit for Runway 36R (west)

These recommendations are shown on Exhibit 5.2-36, Airfield Recommendations.
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EXHIBIT 5.2-36 AIRFIELD RECOMMENDATIONS

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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5.3 Passenger Terminal Facilities

The following subsections describe the process that was undertaken to develop the passenger terminal
concourse concepts and the evaluation that took place as part of the process to ultimately determine a
preferred concept. This section is organized into three primary sections. Each section focuses on one
of the three levels of evaluation that resulted in a final recommendation on a terminal development
plan. The result of the analysis described herein is the Master Plan recommended terminal
development plan. This plan is aimed at accommodating the projected passenger demand through PAL
4 and achieving the major goals and objectives of the terminal portion of this Master Plan Update. The
major passenger terminal goals and objectives are:

= International Arrivals: Improve the international arrivals process for passengers arriving at
CVG internationally to eliminate the need to be re-screened and have to re-check baggage to
access the non-secure landside curbside.

» Baggage Handling System: Facilitate the improvement/replacement of the existing Baggage
Handling System (BHS) to allow for a more efficient and reliable operation that eliminates
unnecessary complexities.

= Main Terminal Expansion: Allow for the logical and incremental expansion of the Main
Terminal Building and processors to accommodate the increased levels of origin and destination
(0O&D) passengers that CVG is currently experiencing and projected to experience in the future.

= Revenue Enhancement: Maximize the revenue generation potential of the passenger terminal
facilities through passenger routing and the use of centralized concessions.

5.3.1 Passenger Terminal Planning Process

As part of this Master Plan Update, a specific planning process was defined to assess the various
concepts/alternatives that CVG could develop to meet the projected passenger demand through PAL 4.
This process consists of three levels of evaluation. Each level begins has the objective of eliminating a
number of concepts from consideration while selecting fewer concepts to move forward for further
refinement and evaluation. Exhibit 5.3-1, Terminal/Concourse Evaluation Process, presents the
overall process of the terminal/concourse concept and evaluation process graphically.

Each of the three levels of evaluation are described in detail in the following sections. In general, the
process consisted of evaluating an ever-decreasing number of concepts with an increasing level of
detail.
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EXHIBIT 5.3-1 TERMINAL/CONCOURSE EVALUATION PROCESS
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Source: Landrum & Brown analysis
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53.2 Primarily Concept Families

The configuration of the passenger terminal and concourses today was developed by Delta Air Lines in
the early 1990s to serve as their primary hub airport outside of Atlanta Hartsfield/Jackson International
Airport (ATL). Because of this role, the terminal complex consists of a main terminal building and two
satellite concourses (A & B). Originally there was a third satellite (Concourse C); however, with the
eventual drawdown of the Delta hub at CVG it was no longer necessary and was demolished in 2017.
Exhibit 5.3-2, Existing Terminal and Concourse Configuration, presents the general layout of the
Main Terminal Building, Concourse A, and Concourse B.

EXHIBIT 5.3-2 EXISTING TERMINAL AND CONCOURSE CONFIGURATION

Sources: Woolpert Photography dated September 23, 2017; KCAB; Landrum & Brown analysis
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At the beginning of the process of developing the range of concourse development concepts, four
primary concept families were considered. No matter what the concept ultimately proposed, each could
be categorized into one of these primary families. The four primary concept families are:

Family 1 — Status Quo: The premise of Family 1 is that some version of both Concourses A
and B are maintained moving forward. The projected growth in passenger demand would be
accommodated through concourse extension(s), developing a new concourse, or a combination
of both.

Family 2 — Clean Slate: The premise of Family 2 is that neither Concourse A nor Concourse B
are maintained moving forward. The projected growth in passenger demand would be
accommodated through the development of entirely new concourse infrastructure, connecting
the existing buildings to the Main Terminal Building, or a combination of both.

Family 3 — Concourse A: The premise of Family 3 is that the existing Concourse A or a
relocated Concourse A is maintained moving forward and that Concourse B is demolished. The
projected growth in passenger demand would be accommodated trough expansion(s) to
Concourse A, the development of a new concourse, or a combination of both.

Family 4 — Concourse B: The premise of Family 4 is that the existing Concourse B is
maintained moving forward and that Concourse A is demolished. The projected growth in
passenger demand would be accommodated through expansion(s) to Concourse B, the
development of a new concourse, or a combination of both.

Table 5.3-1, Primary Concept Families, presents a generic depiction of each family and some high-
level attributes of each. The high-level attributes presented are whether the family of concepts requires
an Automated People Mover (APM) or train connection, and whether the family of concepts facilitates
the relocation of the Federal Inspection Services (FIS) or Customs and Border Patrol (CBP) facilities.

Chapter 5 | Alternatives Development and Evaluation | 5-71



Master Plan 2050
Final — March 2021

TABLE 5.3-1 PRIMARY CONCEPT FAMILIES
Family APM. FIS Relocation
Connection
Family 1 — Status . Limited area at Main Terminal to
Quo Requires APM Relocate International Gates
Family 2 — Clean APM Not .
Slate Required Enables New FIS Facility
Family 3 — APM Not . .
Concourse A Required Requires New FIS Facility
il Requires APM Enables New FIS Facility

Concourse B

Source: Landrum & Brown analysis
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5.3.3 Level 1 Concourse Concepts & Evaluation

The Level 1 concept development and evaluation aimed to develop a series of concepts for each
primary concept family and evaluate all concepts against one another. The concepts developed at this
point in the process are conceptual and lack many fine details as they are meant to be diagrammatic in
nature. Each concept has been sized to accommodate the projected PAL 3 gate demand of 38 to 48
gates.

The evaluation in Level 1 consisted of a qualitative evaluation using a defined set of evaluation criteria.
The result of this evaluation was a shortlisted set of six concepts that were carried forward for further
refinement and evaluation in Level 2. The following subsections present the 14 concepts, the criteria
used for evaluation, and the results of that evaluation.

As part of this analysis, several base assumptions were made in the development of each concept.
These assumptions are:

= Each concept, regardless of configuration, is assumed able to be refined to a point to allow for
required main terminal building expansion. Therefore, the processing requirements of the main
terminal building do not factor into the evaluation of concepts at this level.

» For concepts that propose to maintain existing concourse building, that building is assumed to
have undergone major rehabilitation to extend the useful life of the asset and optimize its
efficiency to modern standards.

= For concepts that maintain Concourse B, some form of passenger conveyance is required in
order to maintain acceptable walking distances.
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5.3.3.1 Level 1 Concepts

The Level 1 Concepts are presented in order of their primary concept family. Each concept was
assigned a two-digit number, the first represents the family and the second is the concept number
within that family. For example, Concept 1-1 correlates to Concept 1 of Family 1 (status quo). While
there are multiple concepts for each family, not all families have the same number of concepts.

Concept 1-1

Family 1, Concept 1 proposes to maintain both Concourses A and B. Additional gates are provided via
a new terminal concourse directly south and adjacent to the new Consolidated Rent-a-car Facility
(CONRAC). These new gates are intended to be capable of accommodating international arrivals and
connect to a relocated FIS facility that is adjacent to the existing main terminal building. This concept
would require the entire length of the APM system be maintained in the existing tunnel to provide
passengers reduced walking distances to both Concourses A and B. Exhibit 5.3-3, Concept 1-1,
presents the layout of Family 1, Concept 1 in plan view.

EXHIBIT 5.3-3 CONCEPT 1-1
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=== Tunnel with Moving Walkway Only |
Object Free Area |
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| Future Apron |

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Concept 1-2

Family 1, Concept 2 proposes to maintain both Concourses A and B. Additional gates are provided via
a concourse expansion on the western end of Concourse A. This new concourse expansion would
maintain the existing alignment of Concourse A. Under this concept, the international arrival gates
would remain on Concourse B and thereby require the existing passenger re-screen operation to
remain in effect. This concept would require the entire length of the APM system be maintained in the
existing tunnel to provide passengers reduced walking distances to both Concourses A and B. Exhibit
5.3-4, Concept 1-2, presents the layout of Family 1, Concept 2 in plan view.

EXHIBIT 5.3-4 CONCEPT 1-2

Maximum Walking

Distance: 3,000ft

[ Existing Building

[Z] CONRAC Facility

I Future Reconfiguration

[ Future New FIS

[ Physical Connection to FIS

=== Tunnel with APM

=== Tunnel with Moving Walkway Only
Object Free Area

— — — Taxilane / Taxiway

Maximum Walking Distance
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Concept 1-3

Family 1, Concept 3 proposes to maintain both Concourses A and B. Additional gates are provided via
a concourse expansion on the western end of Concourse A. This new concourse expansion would
maintain the existing alignment of Concourse A. While nearly identical to Concept 1-2, Concept 1-3
proposes that the expansion of Concourse A be able to accommodate international arrivals and
connect to a relocated FIS adjacent to the existing main terminal building. This relocation would allow
for the elimination of passenger re-screening to reach the main terminal landside. This connection
would be accomplished in one of three ways:

= A passenger connector bridge over the north apron taxilane
* An at-grade connector which would block the north apron taxilane

» Sacrifice part of the existing passenger tunnel to accommodate a sterile corridor

This concept would require the entire length of the APM system be maintained in the existing tunnel to
provide passengers reduced walking distances to both Concourses A and B. Exhibit 5.3-5, Concept 1-
3, presents the layout of Family 1, Concept 3 in plan view.

EXHIBIT 5.3-5 CONCEPT 1-3
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Concept 2-1

Family 2, Concept 1 proposes to move away from a satellite concourse configuration. Under this
concept, a single-loaded concourse (aircraft park only on one side of the building) is proposed adjacent
to the main terminal building and CONRAC which is connected to a second east/west concourse that is
roughly aligned with the existing Concourse B. These two proposed concourses are connected via a
north/south connector concourse. Under this configuration, passenger flows would move entirely away
from the existing tunnel with passengers remaining on the gate/departures level throughout the entirety
of the building. This would eliminate the need for an APM system so long as moving walks are utilized
throughout the building. This concept enables the elimination of passenger re-screening to reach the
main terminal landside for international arrivals. Exhibit 5.3-6, Concept 2-1, presents the layout of
Family 2, Concept 1 in plan view.

EXHIBIT 5.3-6 CONCEPT 2-1
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Concept 2-2

Family 2, Concept 2 proposes to move away from a satellite concourse configuration. Under this
concept, a single-loaded concourse is proposed adjacent to the main terminal building and CONRAC.
Extending towards the south from this terminal concourse are approximately perpendicular pier style
double loaded concourses. Under this configuration, passenger flows would move entirely away from
the existing tunnel with passengers remaining on the gate/departures level throughout the entirety of
the building. This would eliminate the need for an APM system and tunnel entirely. This concept
enables the elimination of passenger re-screening to reach the main terminal landside for international
arrivals. Exhibit 5.3-7, Concept 2-2, presents the layout of Family 2, Concept 2 in plan view.

EXHIBIT 5.3-7 CONCEPT 2-2
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Concept 2-3

Family 2, Concept 3 proposes to move away from a satellite concourse configuration. Under this
concept, a series of concourses would be developed in the general configuration of a trident. Each of
these concourses would extend outward away from the existing Main Terminal Building. Under this
configuration, passenger flows would move entirely away from the existing tunnel with passengers
remaining on the gate/departures level throughout the entirety of the building. This would eliminate the
need for an APM system and tunnel entirely. This concept enables the elimination of passenger re-
screening to reach the Main Terminal landside for international arrivals. Exhibit 5.3-8, Concept 2-3,
presents the layout of Family 2, Concept 3 in plan view.
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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Concept 2-4

Family 2, Concept 4 proposes to move away from a satellite concourse configuration. Under this
concept, two pier concourses would be developed. The first segments of these two concourses extend
due south parallel to each other before turning 45 degrees and diverging in a southeast/southwest
direction. Under this configuration, passenger flows would move entirely away from the existing tunnel
with passengers remaining on the gate/departures level throughout the entirety of the building. This
would eliminate the need for an APM system and tunnel entirely. This concept enables the elimination
of passenger re-screening to reach the Main Terminal landside for international arrivals. Exhibit 5.3-9,
Concept 2-4, presents the layout of Family 2, Concept 4 in plan view.
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Concept 3-1

Family 3, Concept 1 proposes to maintain Concourse A while eliminating Concourse B. Additional
gates are provided via extensions to Concourse A. These extensions consist of a southern pier
extension extending from the existing node of Concourse A, and an inline western extension that
continues the existing alignment of the concourse. In addition, a separate concourse for international
arriving flights is proposed beginning due east of the main terminal building and extending to the north
into the existing Delta Air Lines maintenance facility. These new gates would connect to a relocated FIS
facility that is adjacent to the existing main terminal building. This concept enables the elimination of
passenger rescreening to reach the main terminal landside for international arrivals. However, it
requires the removal or relocation of the Delta Air Lines maintenance facility. The utilization of the APM
is no longer required in this concept as walking distances in the tunnel have been reduced. Exhibit 5.3-
10, Concept 3-1, presents the layout of Family 3, Concept 1 in plan view.

EXHIBIT 5.3-10 CONCEPT 3-1
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Concept 3-2

Family 3, Concept 2 proposes to maintain Concourse A while eliminating Concourse B. Additional
gates are provided via extensions to Concourse A. These extensions consist of a southern pier
extension extending from the existing node of Concourse A, and an inline western extension that
continues the existing alignment of the concourse. In addition to concourse extensions, this concept
proposes to relocate the FIS adjacent to the new concourse center point. The relocation of FIS
proposed in this concept enables the elimination of passenger re-screening to reach the main terminal
landside for international arrivals by connecting to the landside via a portion of the existing tunnel
between Concourse A and the main terminal building. The utilization of the APM is no longer required
in this concept as walking distances in the tunnel have been reduced. Exhibit 5.3-11, Concept 3-2,
presents the layout of Family 3, Concept 2 in plan view.
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Concept 3-3

Family 3, Concept 3 proposes to relocate Concourse A while eliminating Concourse B. The relocated
Concourse A has been shifted south from the current alignment to allow for dual-parallel taxilanes to
the north of the concourse as well as an additional international-only concourse adjacent to the main
terminal building. This new terminal concourse proposes to relocate the FIS and thereby allow for the
elimination of passenger re-screening to reach the main terminal landside. The utilization of the APM is
no longer required in this concept as walking distances in the tunnel have been reduced. Exhibit 5.3-
12, Concept 3-3, presents the layout of Family 3, Concept 3 in plan view. Concept 3-3 is the most
similar concept considered to the concourse configuration recommended by the 2012 Master Plan
Update.
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Concept 3-4

Family 3, Concept 4 proposes to relocate Concourse A while eliminating Concourse B. The relocated
Concourse A has been shifted south from the current alignment to allow for dual-parallel taxilanes to
the north of the concourse as well as an additional international only concourse adjacent to the main
terminal building. This new terminal concourse proposes to relocate the FIS and thereby allow for the
elimination of passenger re-screening to reach the main terminal landside. The utilization of the APM is
no longer required in this concept as walking distances in the tunnel have been reduced. The only
difference from Concept 3-3 is that a southern concourse pier has been added to the satellite, which
reduces the overall east/west span of the concourse. Exhibit 5.3-13, Concept 3-4, presents the layout
of Family 3, Concept 4 in plan view.

EXHIBIT 5.3-13 CONCEPT 3-4
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Concept 3-5

Family 3, Concept 5 proposes to expand Concourse A while eliminating Concourse B. The expansion
of Concourse A consists of a simple linear expansion of Concourse A to the west. The expansion
makes a slight turn to the south at the point that the concourse and associated taxilanes would no
longer impact operations on Concourse B. This would allow for easy phasing during construction.
Concept 3-5 proposes that the expansion of Concourse A be able to accommodate international
arrivals and connect to a relocated FIS adjacent to the existing main terminal building. This relocation
would allow for the elimination of passenger re-screening to reach the main terminal landside. This
connection would be accomplished one of three ways:

= A passenger connector bridge over the north apron taxilane
*= An at-grade connector which would block the north apron taxilane

» Sacrificing part of the existing passenger tunnel to accommodate a sterile corridor

The utilization of the APM is no longer required in this concept as walking distances in the tunnel have been
reduced. However, the increased length of the proposed Concourse A is such that an APM system would likely be
required within the concourse itself. Exhibit 5.3-14, Concept 3-5, presents the layout of Family 3, Concept 5 in
plan view.
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Concept 4-1

Family 4, Concept 1, proposes two extensions to Concourse B while removing Concourse A. In
addition, a new terminal concourse is proposed that will accommodate international arrival capable
gates. This new terminal concourse will be directly adjacent to a relocated FIS facility. This relocation of
the FIS facility will allow for the removal of the international passenger re-screening process. Additional
gate capacity to accommodate the projected demand is also provided by a western extension to
Concourse B and a new concourse pier extending to the north from the center point of Concourse B.
The continued operation of the APM system and tunnel would be required in this concept. Exhibit 5.3-
15, Concept 4-1, presents the layout of Family 4, Concept 1 in plan view.

EXHIBIT 5.3-15 CONCEPT 4-1
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Concept 4-2

Family 4, Concept 2, proposes an extension to Concourse B while removing Concourse A. In addition,
a new terminal concourse is proposed that will accommodate international arrival capable gates. This
new terminal concourse will be directly adjacent to a relocated FIS facility. This relocation of the FIS
facility will allow for the removal of the international passenger re-screening process. Additional gate
capacity to accommodate the projected demand is also provided by a western extension to Concourse
B. However, unlike Concept 4-1, Concept 4-2 does not propose a northward pier extension to
Concourse B, but rather a much larger terminal concourse. The continued operation of the APM system
and tunnel would be required in this concept. Exhibit 5.3-16, Concept 4-2, presents the layout of
Family 4, Concept 2 in plan view.
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5.3.3.2 Level 1 Evaluation

The Level 1 evaluation of the 14 concourse concepts was a process of qualitative evaluation of each
concept to a set of evaluation criteria that were defined by the planning team. The objective of this
process was to holistically compare the performance of each concept against the other concepts and
yield a shortlist of six concepts that performed the best. This shortlist was then carried forward for Level
2 refinement and evaluation.

Level 1 Evaluation Criteria

Through discussions with KCAB personnel and review of the goals and objectives of the Master Plan
2050 presented in Chapter 1, 12 evaluation criteria were defined to evaluate all 14 concourse concepts.
These 12 criteria were categorized into four major categories, airside, terminal, implementation, and
costs. The evaluation criteria are defined as follows:

= Airside

— Airside Circulation/Operations: Does the configuration of the concourse(s) maintain or
improve the taxiing of aircraft from east to west without creating significant numbers of gates
that have dependent pushback operations?

=  Terminal

— Passenger Journey: The configuration of the concourse(s) minimizes the number of level
changes and the potential unassisted walking distance required for passengers to flow from
the main terminal to their gate and from their gate to the main terminal.

— APM Needed: Does the concourse configuration eliminate the need for an APM
(train/people-mover)?

— Baggage Operations: Does the concourse configuration allow for the implementation of a
simplified baggage handling system with consolidated baggage screening?

— International Passenger Arrivals: Does the concourse configuration allow for international
arriving passengers to exit the CBP facility directly to the landside without having to be
rescreened?

— Future Flexibility: Does the concourse configuration support future hubbing operations
while supporting flexibility for O&D operations and gate allocations?

* Implementation

— Impact to Existing Facilities: Does the concourse configuration limit the impact to existing
non-passenger related structures?

— Infrastructure Re-Use: Does the concourse configuration reduce the need to construct new
facilities by providing the ability to re-use existing concourse/gate infrastructure?

— Phasing: Is it feasible to phase the construction of the concourse configuration in a way that
limits the impacts to existing gate operations and does not require the construction of
temporary gates?

— Project “Off-Ramps”: Does the concourse concept allow for incremental facility expansion
that provides for flexibility in modifying the plan at project milestones? Can the ultimate
configuration can be modified over time to adjust to changing conditions at CVG?
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= (Costs

— Capital Costs: Does the configuration require a large amount of new infrastructure?
— O&M Costs: Does the configuration rely heavily upon the re-use of existing infrastructure

which drives a higher O&M cost?

Level 1 Evaluation Weighting

In order to recognize the varying level of importance of each evaluation criteria and to not over-
emphasize criteria for which little information was available at this point in the process, a weighting
system was applied. This weighting system was developed through extensive coordination with KCAB
staff and Master Plan team members. During this coordination, individuals were asked to compare the
importance of each criteria to all other criteria. From this process a suggested ranking of the 12 criteria
was developed. Using that suggested ranking, a percent of the overall score was applied to the criteria.
Table 5.3-2, Evaluation Criteria Weighting, presents the ranking and weighting applied to each

criteria in the Level 1 Evaluation process.

TABLE 5.3-2 EVALUATION CRITERIA WEIGHTING

Criteria
Airside Circulation/Operations
Project “Off-Ramps”
Passenger Journey
International Passenger Arrivals
Phasing
Baggage Operations
Future Flexibility
APM Needed
Infrastructure Re-Use
Impact to Existing Facilities
Operations & Maintenance Costs

Capital Costs

Source: Landrum & Brown analysis

Suggested Rank Weight
15%
12.5%
12.5%
12.5%
10%
7.5%
5%
5%
5%
5%
5%
5%
100%
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Level 1 Evaluation Scoring

This process used what is commonly referred to as a “Red, Amber, Green” (RAG) analysis. Through
high-level gualitative evaluation of each concept, this process assigns a value to each evaluation
criteria based on how the concept performs. The values assigned are:

= +1 (Green): The concept performs/compares positively or favorably.
= 0 (Amber): The concept performs/compares neutrally.

= -1 (Red): The concept performs/compares negatively or unfavorably.

The individual scores for each criteria were totaled for each concept. This total score was then used to
determine a suggested ranking of the 14 concourse concepts. This suggested ranking was used to
guide the selection of the six concepts to shortlist for Level 2 Refinements and Evaluation. Table 5.3-3,
Level 1 Evaluation Matrix, presents the matrix of scoring for all 14 concepts.

Level 1 Shortlisted Concepts

The results of this analysis informed the decision to shortlist six concepts that were to be carried
forward for further refinement and evaluation in Level 2 of the Concourse Concepts Evaluation process.
The six concepts carried forward were:

= Family 1: Concept 1
= Family 1: Concept 3
= Family 2: Concept 1
= Family 2: Concept 2
= Family 3: Concept 1
= Family 4: Concept 2

Exhibit 5.3-17, Level 1 Shortlisted Concepts, presents an overview of the six shortlisted concepts
that were carried forward for Level 2 Refinement and Evaluation.
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TABLE 5.3-3 LEVEL 1 EVALUATION MATRIX

2 — Clean Slate

Airside

Airside

0, - - - - -
Circulation/Operations 15% Oy 0 . ! s i ° O B O | © i

Terminal
Passenger Journey 125% ' 0 O O +1 +1 +1 41 O0 -1 0 0 -1 O 0
APM Needed 5% DI 1 £ 1R TR R TR RS
Baggage Operations 7.5% 0O i O EINSEIS ISR TSRS E IS S ST

International Passenger 125% +1 -1 0 +1 +1 +1 +1 +1 0 +1 +1 0 +1 +1

Arrivals
Future Flexibility 5% -1 o 0 42 0 O O -1 0 -1 -1 -1 o 0
Implementation
Impact to Existing Facilities 5% +1 +1 +1 +1 +1 +1 +1 -1 +1 -1 -1 +1 -1 +1
Infrastructure Re-Use 5% 41 +1 +1 o0 /-1 -1 -1 0 O0 -1 -1 0 +1 +1
Phasing 10% +1F 1R+ O IR 1 1 I 1R T
Project “Off-Ramps” 125% +1 +1 +1 +41 -1 -1 -1 +1 0 -1 -1 +1 0 +1
Costs
Operations & Maintenance 5% PR 1 +1 +1 | 0O | 0O +1 +1 | 0 | O 0
Capital 5% 41 +1 +1 +1 -1 /-1 -1 0 O -1 -1 0 O 0
Scoring
Rank 100% 4 8 5 2 10 10 10 3 7 13 14 9 6 1
Source: Landrum & Brown analysis
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EXHIBIT 5.3-17 LEVEL 1 SHORTLISTED CONCEPTS

Source: Landrum & Brown analysis

5-92 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

5.34 Level 2 Concept Refinement and Evaluation

The objective of the Level 2 refinement and evaluations was to add additional detail to the six
shortlisted concepts that would allow a quantifiable evaluation to be performed. The end goal of this
level of evaluation was to determine the final two concepts to continue on to Level 3 evaluation.

5.34.1 Level 2 Concept Refinement

The first step in this refinement process was to adequately size the concepts to a point of being able to
accommodate the maximum projected gate demand in PAL 4 (69 gates). This was considered to be the
ultimate configuration of each concept. Additional detail was added to each concept to indicate the
configuration and capabilities of the taxilanes, general configuration of the aircraft parking area, and
remaining apron areas for possible use for deicing or remain overnight parking.

Exhibits 5.3-18 through 5.3-23, present each of the six shortlisted concourse concepts, as they have
been refined for the Level 2 evaluation.

EXHIBIT 5.3-18 CONCEPT 1-1
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.3-19 CONCEPT 1-3
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.3-20
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EXHIBIT 5.3-21 CONCEPT 2-2
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EXHIBIT 5.3-22 CONCEPT 3-1
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EXHIBIT 5.3-23 CONCEPT 4-2
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Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis

5.34.2 Level 2 Evaluation

The metrics used for the evaluation of the six shortlisted concepts in Level 2 were developed
specifically for the Level 2 evaluation process. This set of metrics, while loosely based on criteria
established in Level 1, are separate from the evaluation completed in Level 1 and all six concepts were
evaluated from an equal starting point. The Level 2 evaluation metrics begin to capture the additional
level of detail and understanding that was developed as part of the Level 2 refinements.

Level 2 Evaluation Metrics

All metrics used in the Level 2 evaluation were quantifiable in some manner and were defined as
follows:

= Airside

— Airside Operations: The percent of gates with dependent aircraft pushback operations

— Pushback Flexibility: The percent of gates supported by a single taxilane

— Airside Circulation: The number of east/west taxilanes usable for simultaneous ADG lll or
greater taxi operations
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Taxi Distance: The average aircraft taxi distance from gate to departure runway ends
RON/Deicing Areas: The number of RON/deicing positions and distance of RON/deicing
from the aircraft parking positions at the concourse

= Baggage Handling System

BHS System Complexity: The count of separate baggage make-up location(s), and the
baggage conveyor length

=  Terminal

Passenger Journey: The average and maximum walking distances and the number of level
changes required for departing passengers

International Passenger Flows: The maximum walking distance from the international
capable gates to the terminal curbfront

Future Flexibility: The largest percentage of the total gates that are directly adjacent to one
another on a single concourse

=  Financial

Capital Cost: The estimated cost based on the square feet of building construction/
refurbishment and the square yards of new apron pavement required (not inclusive of future
main terminal expansion)

O&M Cost: Assessment of the number of escalators, the square feet of concourse re-use
area, and if the APM is operational

Revenue Enhancement: The maximum number of aircraft gate positions adjacent to or
beyond a single concession node such that passenger footfall is concentrated and the
maximum number of gate positions within 1,500 feet of a concession node

= Implementation

Phasing: The number of replacement gates built during construction and the number of
construction phases

Project “Off-Ramps™: The number of compatible ultimate concourse concepts during the
first phases of construction and an assessment of the number of potential non-functional
gates if the concept is only partially built

Level 2 Evaluation Weighting

Similar to the Level 1 evaluation, the evaluation metrics in Level 2 needed to capture the varying level
of importance of each. To that end, a weighting system was applied to each evaluation metric score.
This new weighting system, while similar to the system used in Level 1, begins to add additional
importance to financial considerations, phasing and overall flexibility. These new weighting values also
reflect the additional level of detail understood for each shortlisted concept. Table 5.3-4, Level 2
Evaluation Metric Weighting, presents the weighting applied to each metric in the Level 2 Evaluation

process.
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TABLE 5.3-4 LEVEL 2 EVALUATION METRIC WEIGHTING
Airside
Airside Operations 2%
Pushback Flexibility 5%
Airside Circulation 5%
Taxi Distance 2%
RON/Deicing 2%
Baggage Handling System
BHS Complexity 12%
Terminal
Passenger Journey 10%
International Passenger Flows 10%
Future Flexibility 3%
Financial
Capital Costs 12%
O&M Costs 12%
Revenue Enhancement 2%

Implementation

Difficulty of Phasing 8%
Project “Off-Ramps” 15%
100%
Source: Landrum & Brown analysis
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Level 2 Evaluation Scoring

The Level 2 evaluation process began with all six shortlisted concepts being considered equal having
not carried over the evaluation results from Level 1. The primary difference beyond the metrics used
are that all evaluation at this level was quantifiable. The evaluation of each concept for each metric was
also not comparative, but an actual score based on the performance of the concept. Therefore, it is
possible for all six concepts to score the same if they perform similarly. Based on the performance of
the concept, each concept was given a score ranging from -2 to +2. When it made sense to do so, 0
was centered on existing conditions at CVG. In that case, a concept that improves upon the existing
condition will receive a positive score while a concept that degrades from existing conditions will
receive a negative score.

To begin the process of the Level 2 evaluation, the Master Plan team began with a holistic evaluation of
the six shortlisted concepts. This resulted in the grouping of the six concepts into two basic families:
concepts that proposed some kind of a satellite concourse (1-1, 1-3, 3-1, and 4-2), and concepts that
moved away from satellite concourses (2-1 and 2-2). The next step in the Level 2 evaluation then
aimed to determine which concept from each basic family was the best to carry forward based on the
scoring outlined above. To that end, the scores of each concept within each basic family were
compared with the highest scoring concept being recommended to continue to Level 3.

Table 5.3-5, Level 2 Evaluation Matrix, presents the scoring and results of the Level 2 evaluation.
Exhibits 5.3-24 through 5.3-39 present the quantification of each of the evaluation metrics that resulted
in the scoring for the Level 2 evaluation process.

The results of this analysis indicate that Concept 4-2 is the highest scoring satellite option, and that
Concept 2-1 is the highest scoring non-satellite option. Both concepts are recommended to be carried
forward for Level 3 refinement and evaluation. Concept 4-2 performs well on the airside metrics with the
only negative scores being for passenger journey and O&M costs. Concept 2-1 performs better on
capital costs and implementation/phasing than Concept 2-2.
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TABLE 5.3-5 LEVEL 2 EVALUATION MATRIX

Non-Satellite

] n
Satellite Concepts Concepts

[ 11 | 13 | 31 |

Airside
Airside Operations 0 0
Pushback Flexibility -1 0
Airside Circulation 0 0
Taxi Distance -1 0
RON/Deicing -1 1

Baggage Handling System

BHS Complexity 0 0 1

Terminal
Passenger Journey -1 0 - -1 ‘ ‘ 1 ‘ 0
International Passenger Flows 1 1 ‘ 1 - --
Future Flexibility 0 o 2 1 e

Financial
Capital Costs 0 1 -1
Revenue Enhancement ‘ 0 ‘ 0 - 1 --
1 1 0
-1 1 1 1

Implementation
Total Score 2 e w8 [e4 | [ a4

Difficulty of Phasing
Project “Off-Ramps” 1 1
Source: Landrum & Brown analysis
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EXHIBIT 5.3-24 AIRSIDE OPERATIONS

Source: Landrum & Brown analysis
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EXHIBIT 5.3-25 PUSHBACK FLEXIBILITY

Source: Landrum & Brown analysis
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EXHIBIT 5.3-26 AIRSIDE CIRCULATION

Source: Landrum & Brown analysis
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EXHIBIT 5.3-27 TAXI DISTANCE

Source: Landrum & Brown analysis
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EXHIBIT 5.3-28 RON/DEICING AREAS

Source: Landrum & Brown analysis
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EXHIBIT 5.3-29 BAGGAGE HANDLING SYSTEM

Source: Landrum & Brown analysis
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EXHIBIT 5.3-30 PASSENGER JOURNEY — WALKING DISTANCES

Source: Landrum & Brown analysis
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EXHIBIT 5.3-31 PASSENGER JOURNEY — DECISION POINTS

Source: Landrum & Brown analysis
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EXHIBIT 5.3-32 PASSENGER JOURNEY — LEVEL CHANGES

Source: Landrum & Brown analysis
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EXHIBIT 5.3-33 INTERNATIONAL PASSENGER FLOWS

Source: Landrum & Brown analysis

5-112 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

EXHIBIT 5.3-34 FUTURE FLEXIBILITY

Source: Landrum & Brown analysis
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EXHIBIT 5.3-35 CAPITAL COSTS

Source: Landrum & Brown analysis
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EXHIBIT 5.3-36 O&M COSTS — ESCALATORS

Note: Assumes existing Concourse A/B escalators are still in use (2-1/4-2 will see a reduction in escalators).
Source: Landrum & Brown analysis
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EXHIBIT 5.3-37 O&M COSTS - INFRASTRUCTURE RE-USE

Source: Landrum & Brown analysis
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EXHIBIT 5.3-38 O&M COSTS - APM

Source: Landrum & Brown analysis
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EXHIBIT 5.3-39 REVENUE ENHANCEMENT

Source: Landrum & Brown analysis
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Level 2 Evaluation Recommendation

The objective of Level 2 evaluation was to recommend a pair of concepts to be carried forward for the
Level 3 refinement and evaluation. Both Concepts 2-1 and 4-2 are recommended to be carried forward
for Level 3 refinements and modeling. In the ultimate configuration, either concept achieves all primary
terminal planning objectives:

= International Arrivals: Improve the international arrivals process for passengers arriving at
CVG internationally to eliminate the need to be re-screened and have to re-check baggage to
access the landside curbfront.

= Baggage Handling System: Facilitate the improvement/replacement of the existing BHS to
allow for a more efficient and reliable operation that eliminates unnecessary complexities.

= Main Terminal Expansion: Allow for the logical and incremental expansion of the main terminal
building and processors to accommodate the increased levels of O&D passengers that CVG is
currently experiencing and projected to experience in the future.

= Revenue Enhancement: Maximize the revenue generation potential of the passenger terminal
facilities through passenger routing and the use of centralized concessions.

While both concepts facilitate meeting the primary terminal planning objectives in their ultimate
configuration, implementation based on gate demand would defer achieving those objectives to later in
the planning period. Because of this, the Master Plan team sought to configure the early phases of
development to achieve the primary objectives sooner.

A hybrid concept of maintaining the existing alignment of Concourses A and B while connecting
Concourse A to the main terminal via a connector structure was developed. Exhibit 5.3-40, Hybrid
Concept, present the configuration of the hybrid concept. This concept allows for the each of the
primary objectives to be achieved in the first phase of terminal improvement. Accommodated within this
connector are areas for reconfigured BHS, relocated FIS facilities, improved and expanded security
checkpoints, and relocated KCAB office space.

Additional gate demand is provided through a combination of gate frontage realignment/optimization
and a modest concourse extension to the western end of Concourse A. This hybrid concept allows for
the double loading of Concourse A (parking aircraft on both sides of the building) which has the effect
of minimizing the amount of additional building square footage required and thus reducing the capital
cost.

Because of the accelerated timeframe to achieve the primary objectives and the expected reduction in
capital costs, the Hybrid Concept was added to the Level 2 evaluation matrix to compare its
performance against the six shortlisted concepts. Table 5.3-6, Level 2 Evaluation Matrix with Hybrid,
presents the Level 2 Evaluation Matrix with the scoring of the Hybrid Concept added. The results of this
analysis indicate that the hybrid concept scores equally high as Concept 4-2. Therefore, the
recommendation of the Level 2 evaluation is to carry forward only the Hybrid Concept for Level 3
refinements and evaluation.
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EXHIBIT 5.3-40 HYBRID CONCEPT

Sources: Woolpert Photography dated September 23, 2017; Landrum & Brown analysis
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TABLE 5.3-6 LEVEL 2 EVALUATION MATRIX WITH HYBRID
—— Satellite Concepts ‘ Non-Satellite Concepts
Airside
Airside Operations 0 0 -1 0 0
Pushback Flexibility -1 0 1 1 0
Airside Circulation 0 0 - 1 -1
Taxi Distance -1 0 T 0 _ 0
RON/Deicing N 1 | o \ﬁ 0
Baggage Handling System
BHS Complexity o o1 GGG |

Terminal
Passenger Journey -1 0 -1 1 0 -1
International Passenger Flows 1 1 1 -
Future Flexibility 0 0 1 0
Financial -

Capital Costs --‘ 0 1

S B
O&M Costs 1 -1 -1
Revenue Enhancement 0 0 1

Implementation

Difficulty of Phasing 2 1 1
Project “Off-Ramps” ‘ 1 ‘ 1 ‘ -1 1
2 o [ow AN ESIIN T

Source: Landrum & Brown analysis
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5.35 Level 3 Concept Refinement

The objective of the Level 3 refinement was to develop conceptual floorplans for the Hybrid Concept in
order to further define the allocation of passenger processing and terminal support functions for each
level of the building. This section includes the building floorplans, sections, and passengers flows
through the terminal and concourses.

The existing site plan and building section shown on Exhibit 5.3-41, Existing Site Plan, and Exhibit
5.3-42, Existing Building Section, allow for comparison to the PAL 4 improvements shown later in this
section.

EXHIBIT 5.3-41 EXISTING SITE PLAN

Source: Landrum and Brown analysis
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EXHIBIT 5.3-42 EXISTING BUILDING SECTION

Source: Landrum and Brown analysis

The PAL 4 site plan shown in Exhibit 5.3-43, PAL 4 Site Plan, is a refined version of the Hybrid
Concept that was selected as part of the evaluation process in the Level 2 evaluation. The site plan has
been refined to optimize the building footprint and gate layout while meeting capacity requirements in a
phased approach. This PAL 4 site plan is the final phase and represents the ultimate build-out of the
terminal and concourses to meet 2050 demand.

EXHIBIT 5.3.43 PAL 4 SITE PLAN

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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5.35.1 Building Section and Enlarged Floor Plans

The building section shown in Exhibit 5.3-44, PAL 4 Section, represents a north to south cross-section
through the center of the Main Terminal, Concourse A and Concourse B. This conceptual
representation of the building levels shows each functional area of the building and can be compared to
the existing building section shown in Exhibit 5.3-42, Existing Building Section. The most significant
differences in PAL 4 include the following:

= A three-level building expansion to the south of the existing checkpoint
= A connector between the main terminal and Concourse A

= A sterile corridor connection from Concourse A to a new CBP facility
The connector is shown in the section as a series of exaggerated ramps that allow level changes to and
from the main terminal and Concourse A for secure and sterile passengers as well as passengers

exiting to baggage claim. The ramps will minimize the number of required escalators and elevators
while allowing each passenger type to transition to and from the new terminal expansion.

EXHIBIT 5.3.44 PAL 4 SECTION

Note: All horizontal and vertical scales have been exaggerated.
Source: Landrum & Brown analysis
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The enlarged floorplans shown on Exhibit 5.3-45 through Exhibit 5.3-50 show the following configuration of
passenger and support functions per level:

= Level 3 - Terminal and Concourse A
— Security checkpoint relocated to new terminal expansion building

— New landside terminal concessions program and new airport offices (repurpose old
checkpoint)

— Expanded ticketing lobbies as part of the CSB
— New connector and ramp to Concourse A
= Level 3 - Concourse B
— Total refresh of existing Level 3 functions such as airline clubs or support spaces
= Level 2 — Terminal and Concourse A
— Relocated CBP international arrivals facility relocated new terminal expansion building
— International baggage claim devices and sterile corridor access from Level 3 of Concourse B
— New airport offices (additional building expansion)
— Concourse A concession new and holdroom reconfiguration
= Level 2 - Concourse B
— Total refresh of existing Level 2 functions and reconfiguration of holdrooms
= Level 1 - Terminal and Concourse A
— Expanded domestic baggage claim devices and claim area
— New inbound bag drop-off area in new terminal building expansion
— New outbound bag make-up and screening in Concourse A reconfiguration
= Level 1 - Concourse B

— Total refresh of existing Level 1 functions and reconfiguration of inbound and outbound bag
systems

— Removal of international arrivals processing
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EXHIBIT 5.3-45 PAL 4 ENLARGED FLOOR PLAN — LEVEL 3 TERMINAL AND CONCOURSE A

Sources: Photography dated September 23, 2017; Landrum & Brown analysis

5-126 | Landrum & Brown Team



Master Plan 2050
Final — March 2021

EXHIBIT 5.3-46 PAL 4 ENLARGED FLOOR PLAN — LEVEL 3 CONCOURSE B

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.3-47 PAL 4 ENLARGED FLOOR PLAN — LEVEL 2 TERMINAL AND CONCOURSE A

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.3-48 PAL 4 ENLARGED FLOOR PLAN — LEVEL 2 CONCOURSE B

Sources: Photography dated September 23, 2017; Landrum & Brown analysis

Chapter 5 | Alternatives Development and Evaluation | 5-129



Master Plan 2050
Final — March 2021

EXHIBIT 5.3-49 PAL 4 ENLARGED FLOOR PLAN — LEVEL 1 TERMINAL AND CONCOURSE A

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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EXHIBIT 5.3-50 PAL 4 ENLARGED FLOOR PLAN — LEVEL 1 CONCOURSE B

Sources: Photography dated September 23, 2017; Landrum & Brown analysis
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5.3.5.2 Passenger Flows

The following section describes the passenger flows based on the PAL 4 Hybrid Concept. The changes
that are most impactful to the passenger flows are the new terminal expansion and the connector to
Concourse A due to elevation differences. Supporting exhibits have been developed that show the
passenger flows and ramps that connect Concourse A to the new terminal expansion, shown on
Exhibit 5.3-51, Departing Passenger Flow, Exhibit 5.3-52, Domestic Arriving Passenger Flow,
and Exhibit 5.3-53, International Arriving Passenger Flow.

Departing Passenger Flow

All departing passengers flow from ticketing to security on the same level. Once past security, departing
passengers circulate down one floor along a gently sloping corridor that connects directly to the
Concourse A large central concession node. Passengers departing from Concourse B will flow through
the central concession node to a vertical core taking them down to the tunnel where they will take either
the APM, use the moving sidewalks, or walk independently to the vertical core at Concourse B.
Passengers departing from Concourse A will flow into the central concession node and the turn left or
right to access their gate.

EXHIBIT 5.3.51 DEPARTING PASSENGER FLOW

https://landb.sharepoint.com/sites/DFWOn-CallPlanningServices/Shared Documents/Team Management/EATZI's
Order 10012019.docx?web=1

Source: Landrum & Brown analysis

Domestic Arriving Passenger Flow

Passengers arriving at Concourse A will enter the concourse from the passenger boarding bridge
(PBB) and circulate from their gate to the central concession node. They will cross through the central
concessions node and circulate down one floor along a gently sloping corridor that connects directly to
the terminal building and the domestic bag claim hall and then connect with ground transportation.

Passengers arriving at Concourse B will enter the concourse from the PBB and flow to the large center
concession node to a vertical core taking them down to the tunnel where they will take either the APM,
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use the moving sidewalks, or walk independently to the vertical core at Concourse A. At this vertical
core they will go up to Level 2 of Concourse A and join with Concourse A domestic arriving passengers.

EXHIBIT 5.3.52 DOMESTIC ARRIVING PASSENGER FLOW

Source: Landrum & Brown analysis

International Arriving Passenger Flow

International arriving passengers will enter a gatehouse at Concourse A from the PBB and flow into the
vertical core up to the sterile corridor on Level 3. They will travel along the sterile corridor to a gently
sloping corridor that connects directly to the terminal building and the CBP on Level 2. They will pass
through the international bag claim and then onto customs primary. Once they are processed by CBP
and enter the country they will go down to Level 1 via a vertical core and then connect to ground
transportation.

EXHIBIT 5.3.53 INTERNATIONAL ARRIVING PASSENGER FLOW

Source: Landrum & Brown analysis
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54 Landside Access and Parking

This section describes the evaluation of alternative ways to meet the landside requirements identified in
Chapter 4, Facility Requirements. These requirements include improvements to local roadways and
CVG-owned auto parking facilities.

54.1 Roadway Alternatives

Roadway alternatives were considered for the terminal area roadways, the Interstate 275 (1-275)
interchange, Terminal Drive, and Loomis Road.

5411 Terminal Area

The ongoing construction of the Consolidated Rent-a-car Facility (CONRAC) includes a significant
reconstruction of the roadways in and around the terminal area. These changes include an upgraded
exit plaza from the terminal garage, a more direct route to the terminal and improved service routes, as
shown on Exhibit 5.4-1, Terminal Area Roadway Layout. The plan maintains the familiar flow of the
current CVG roadway layout while providing a new rental car facility and Ground Transportation Center
(GTC) area within 1,000 feet of the CVG terminal. The plan provides for more efficient entering and
exiting times for passengers utilizing both facilities. The overall proposed roadway provides a more
seamless flow of traffic (with minimal stopping inbound and outbound) from [-275 to CVG.

Moving rental operations and the new entry route significantly repurposes the roadway network west of
the hotel. While still providing access to facilities in this area, this route will also serve as the primary
exit from the rear of the CONRAC facility, headed up Loomis. The intersection of Hotel Drive and
Loomis Road serves outbound traffic departing the CONRAC facility and provides southern access to
the hotel and future Loomis Road development area as well as to the existing cell phone and
Transportation Network Company (TNC) lots. Two alternatives for this intersection were evaluated:

= Concept 1 - Standard Intersection Control Methods: PAL 1 traffic could be accommodated
with a 2-way or 4-way stop control with left turn lanes. Future traffic growth would require a
traffic signal by PAL 3.

= Concept 2 — Roundabout: A single lane roundabout would meet projected traffic demands and
minimize the number of stops. PAL 4 traffic projections would require the addition of a right turn
by-pass lane from westbound Hotel Drive to northbound Loomis. A second southbound to
westbound by-pass lane could be required, depending on the access plan for PAL 4
development.

Both concepts would meet the needs of traffic operations within the area. Concept 2 is recommended
because it results in minimal delay and requires fewer stops for area traffic, improving overall traffic
operations. A roundabout would also have lower maintenance costs than a traffic signal.
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EXHIBIT 5.4-1 TERMINAL AREA ROADWAY LAYOUT

-

- HiHS -

e I
=
TN TR IR I AN TN ARTAL:

AN
| ' \ \.\ \
AN Do ; :
N O
N e T SO
Sources: CVG CONRAC BP4 Pricing Update; Woolpert analysis
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54.1.2 [-275 Interchange

The 1-275 / Terminal Drive (KY 212) interchange serves as the primary roadway entrance to CVG. It
also provides access to a growing area of freight and industrial development to the north of I-275.
Development traffic is already beginning to cause minor delays and backups between Petersburg Road
(KY 20) and the 1-275 westbound entrance ramp. The majority of CVG traffic is accessing the site by
way of the westbound exit ramp, a 30-mile per hour (MPH) loop ramp with significant geometric and
capacity constraints. Traffic growth is projected to occur as a result of area industrial growth and CVG
passenger traffic increases.

With traffic volumes on each segment and ramp of the interchange projected to exceed capacity by
PAL 2 or PAL 3, a number of interchange improvements and alternative configurations were evaluated.
These concepts are shown on Exhibit 5.4-2, I-275 Ramp Concepts, and are described as follows:

= Concept 1: Widen Terminal Drive and appropriate ramps, in the existing configuration. This
includes widening Terminal Drive to add an additional through lane in each direction, widening
the westbound exit ramp to southbound Terminal Drive to add a second lane, widening the
westbound exit ramp to northbound Terminal Drive to add a second lane, and widening the
eastbound entrance ramp from Terminal Drive to add a second lane.

= Concept 2: Construct a new westbound exit ramp directly to Petersburg Road to replace the
existing westbound exit ramps. Widening of Terminal Drive and the eastbound entrance are
included.

= Concept 3: Reconstruct the interchange to replace both westbound exit ramps, with a ramp
directly to Petersburg Road and a flyover to southbound Terminal Drive. Northbound traffic
headed west on I-275 would be relocated to a loop ramp, replacing the existing northbound left
turn. Eastbound ramps would be widened and moved north, closer to I-275, to allow the flyover
to merge to southbound Terminal Drive. This design is very similar to the design concept
developed approximately 10 years ago with the Kentucky Transportation Cabinet (KYTC).

= Concept 4: Replace both westbound exit ramps with a single ramp directly to Terminal Drive,
opposite the westbound entrance ramp. This design could include realigning Petersburg Road
from the west to curve directly into Terminal Drive, converting the northbound left and
eastbound right turns to through moves.

= Concept 5: Reconstruct the interchange as a Single Point Urban Interchange (SPUI)
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EXHIBIT 5.4-2 1-275 RAMP CONCEPTS

Source: Woolpert analysis
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Concepts 1 and 3 meet capacity needs. Conversely, Concepts 2, 4, and 5 offer benefits but do not fully
meet the capacity needs. Concept 1 is not ideal because it exaggerates existing weaving problems by
adding lanes and volume without increasing the length of the weaving sections. Widening the
westbound loop exit ramp to two lanes in Concept 1 increases safety concerns with its tight radius. As a
result, Concepts 1, 2, 4, and 5 were eliminated from further consideration.

Concept 3, full reconstruction of the interchange, is recommended to meet projected capacity, safety
and operational needs for the interchange. Concept 3 would provide a more streamlined flow of traffic
inbound and outbound from CVG with fewer stops and less delay at the intersections. The revised
interchange includes more direct access coming from I-275 (from the east, including I-75) to Petersburg
Road and CVG by providing a new flyover ramp from I-275 west to Terminal Drive south and a new
ramp to Petersburg Road.

The improvements in Concept 3 are not needed until PAL 2 or PAL 3, although minor deficiencies are
already being experienced. Two improvements could be implemented immediately to address these
existing deficiencies:

= Widen a portion of southbound Terminal Drive between Petersburg Road and the westbound
entrance ramp to mitigate existing development traffic issues.

= Realign the west side of Petersburg Road to connect directly with Terminal Drive, creating an
offset T-Intersection for the east side of Petersburg Road. This alternative would streamline
traffic at the trucking facilities and parking to the west on Petersburg with more direct access to
the I-275 ramps and CVG.

54.1.3 Terminal Drive

Terminal Drive serves as the main passenger/vehicle entrance to the CVG. Weaving and capacity
issues are projected along Terminal Drive (capacity) and between Donaldson Road and the terminal
area (weaving). Reconstruction of the roadways around the Terminal/CONRAC areas has simplified
those areas, but it also shortened the sections between the Donaldson Road ramps and the
arrival/departure/garage splits.

Improvements to Terminal Drive will be required to mitigate projected capacity and weaving
deficiencies caused by projected traffic increases. Two capacity concepts and two weaving concepts
were developed as shown on Exhibit 5.4-3, Terminal Drive Concepts.
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EXHIBIT 5.4-3 TERMINAL DRIVE CONCEPTS

Source: Woolpert analysis

Terminal Drive Capacity Concepts

Widening Terminal Drive was determined to be the most feasible scenario for improving its capacity.
Two concepts were developed for widening Terminal Drive as follows:

=  Concept 1:

— Widen Terminal Drive to provide three through lanes in each direction, between the 1-275
interchange and the terminal. Added lanes include a third northbound through lane from the
Donaldson Ramps to I-275 east, a third southbound through lane from I-275 to the
Donaldson ramps, and a third southbound through lane from the Donaldson Ramps to the
terminal split. In addition, a westbound slip right turn lane on Donaldson Highway would be
added onto the northbound Terminal Drive Entrance Ramp

=  Concept 2:
— In addition to the improvements listed for Concept 1, construct a second eastbound left turn
lane on Donaldson Highway onto the northbound Terminal Drive entrance ramp. The added

left turn lane requires widening Donaldson Highway under the bridge and providing a
second lane on the northbound entrance ramp.
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Concept 1 is recommended to add through capacity and mitigate weaving issues between 1-275 and
Donaldson Highway by PAL 3 in both north and southbound directions. The northbound direction
between Donaldson and the 1-275 eastbound entrance ramp is the most critical segment, requiring
widening by PAL 2 to maintain a Level of Service C. Southbound widening is required by PAL 3.

Concept 2 requires widening the northbound entrance ramp to accommodate the dual left turn lanes on
Terminal Drive. The added capacity provided by Concept 2 fails to increase traffic flow at the ramp
intersections on Donaldson Road, and lowers capacity on Terminal Drive with a multi-lane entrance. As
a result, Concept 2 was eliminated from further consideration.

Terminal Drive Weaving Concepts

Two concepts were developed to mitigate the weaving issues on Terminal Drive between the
Donaldson Road ramps and the arrival/departure split (southbound) and garage exit facility
(northbound). Both concepts require the improvements shown in Concept 1 (widening Terminal Drive)
to provide acceptable operations. These concepts are described as follows:

= Concept 3:

— Construct a loop ramp to replace the existing southbound entrance ramp to move the
entrance to Terminal Drive north, extending the weave length by approximately 700 feet
north. Improvements increase the southbound weaving length by 700 feet. Constructing the
loop ramp, though, does require reconstruction of the southbound exit ramp to provide
sufficient space to meet geometric requirements for the new loop ramp.

— Construct a single lane roundabout (with a short-term parking exit slip lane onto Terminal
Drive towards 1-275), allowing outbound garage traffic headed for Donaldson Highway to
merge with traffic from the terminal curbside in a controlled environment (roundabout).

= Concept 4:

— Construct a loop ramp to replace the existing southbound entrance ramp to move the
entrance to Terminal Drive north, extending the weave length by approximately 700 feet.
This includes relocating the southbound exit ramp to provide enough space to construct the loop
ramp.

— Construct a loop ramp to replace the existing northbound exit ramp from Terminal Drive to
Donaldson Highway, extending the weave length by approximately 1,000 feet. This includes
relocating the northbound entrance ramp to provide space to construct the loop ramp.

Of the two concepts that address weaving issues between Donaldson Highway and the terminal area
(Concepts 3 and 4), Concept 3 has lower costs and provides traffic calming potential for lower speeds
on Terminal Drive, especially coming from the terminal. Therefore, Concept 3 is recommended along

with Concept 1. These improvements would be needed at PAL 3.
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54.1.4 Loomis Road

Loomis Road serves the west development area, consisting mostly of the various rental car areas.
Minor capacity issues have been noted at the intersection of Loomis Road and Donaldson Highway and
the ValuPark entrance. With the CONRAC construction, the rental car operat