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1. Introduction

The Dallas Love Field (DAL or the Airport) Master Plan Update (MPU), which was initiated near the end of 2012,
was composed using the future dynamics of the Airport, which reflected the then-current airline operations.
Since the repeal of the Wright Amendment in October 2014, there has been a significant increase in enplaned
passengers, which has escalated the demands on the Airport's facilities. Consequentially, the Airport has
experienced an increase in peak hour demands, facility congestion, and costs of operations and maintenance.

After the repeal of the Wright Amendment, the airlines’ response indicated that the Airport will experience
greater demand than originally forecast in the MPU. The Master Plan forecast was reexamined to evaluate
future needs. Because airlines operating at the Airport changed there was also a change seen with operations
and enplaned passengers. These updated forecasts were not incorporated into the demand/capacity analysis
of Airport facilities, because the changes occurred after the Federal Aviation Administration (FAA) approved the
forecast in the MPU. The following list describes the order of events and forecast implications:

o January 2013: A forecast of aviation activity was prepared for the MPU to determine the forecast
enplaned passenger activity and operations at the Airport. For the near term, the FAA 2013 Terminal
Area Forecast (TAF) predicted fewer enplaned passengers and greater operations than the MPU
forecast. Consultation was sought from the FAA, and a consensus was reached with regard to the use
of specific planning activity levels (PALs) in the master planning analyses. This took emphasis off of
when activity would reach certain levels and instead used activity levels as planning triggers. The
forecast was approved by the City of Dallas for use in the MPU. The FAA requested that the MPU utilize
defined PALs, in order to assess both a low growth scenario and a high growth scenario (based on a
combination of the 2013 TAF and MPU forecast) for planning purposes.

e Spring 2013: The FAA approved the PALs for use in the MPU.

o September 2014: Ricondo and Associates, Inc. (R&A or the Consultant) prepared a new forecast to
reflect the sublease of two American Airlines gates to Virgin America. The forecast assumed that Virgin
America would initiate commercial air service with a minimum of 13 daily departures and a maximum
of 18 daily departures. Activity levels were forecast to increase accordingly.

e 2014: The FAA Draft 2014 TAF showed significantly greater growth than the MPU'’s original forecast.
While the TAF did not recognize the mitigating factors imposed by the Five Party Agreement (FPA)?, it

! The parties that were signatory to the FPA included the City of Dallas, the City of Fort Worth, the Dallas/Fort Worth International Airport

Board, Southwest Airlines, and American Airlines. The main provisions of the FPA consisted of eliminating the restrictions on nonstop

Airport Master Plan Update
Sensitivity Analysis [1-1]
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did suggest that the FAA was recognizing the implications of the repeal of the Wright Amendment.
However, the MPU forecast still showed higher near-term growth in enplaned passengers.

o February 2015: An additional forecast was created to study the implications of increased
departure/arrival frequency by Virgin America (up to 20 daily departures). This study also included the
sublease of two additional gates by Southwest Airlines, increasing their total to 18 gates. The FAA 2015
TAF revealed a significant increase in enplaned passengers over the planning horizon, while the MPU
showed a smaller increase in enplaned passenger activity. Due to the increase in enplaned passenger
activity, as well as the accelerated timing of that growth, the updated forecast weakened the relationship
between forecast activity and the physical planning conclusions reached in the MPU (the updated
forecast was not used to support the MPU analyses).

e November 2015: The forecast documented in this study was developed specifically for the purpose of
the MPU - Sensitivity Analysis (Sensitivity Analysis). It is intended solely to test the sensitivities of the
Airport facilities that have been and will continue to be affected by the dramatic passenger growth due
to the repeal of the Wright Amendment.

Airport activity has experienced many dynamic changes since the repeal of the Wright Amendment. This
Sensitivity Analysis has been developed to address the facilities that have been affected due to the increased
passenger activity—namely the landside and terminal facilities. The Sensitivity Analysis also addresses airside
facilities as recent pavement analyses conclude a need for near term improvements to airside elements that
were not originally addressed in the MPU. The following sections of this analysis document an updated forecast
that more accurately depicts the Airport’s predicted growth, as well as the requirements for landside, terminal
and airside facilities based on the updated forecast.

service from DAL in 2014, as stipulated in the Wright and Shelby Amendments, as well as reducing the number of gates at DAL that
accommodate 10 aircraft operations per day from 32 to 20 as soon as practicable.

Airport Master Plan Update
Sensitivity Analysis [1-2]
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2. Forecast

This forecast was developed specifically for the purpose of the Sensitivity Analysis. It is solely intended to test
the sensitivities of the Airport facilities that have been and will continue to be affected by the dramatic increase
of passenger activity due to the repeal of the Wright Amendment.

A summary of the results of the baseline sensitivity forecast (baseline forecast) design day flight schedule (DDFS)
for DAL can be found in Table 2-1, Table 2-2, and Table 2-3, as well as on Exhibit 2-1, Exhibit 2-2, Exhibit 2-
3, and Exhibit 2-4. The DDFS includes a base year (2015) and two future years (2024 and 2032) over the 20
year planning horizon (2012-2032).

Also within this section, the sensitivity forecasts of aviation activity for the Airport are reviewed using the
baseline forecast (February 2015) through fiscal year (FY) 2032.

2.1 Baseline Forecast Design Day Flight Schedule — 2015

In order to develop the passenger airline DDFS, the monthly passenger activity levels (scheduled seat capacity
and operations) for 2015 were reviewed to determine the peak month. Published data identified August as the
peak month for commercial airline operations in 2015.

Due to weekend airline operation levels (typically less than weekday levels), the number of weekday operations
in August 2015 was totaled to determine the average weekday of the peak month. Innovata? airline schedules
for each weekday in August 2015 were reviewed in order to determine that airline operation levels on August
28 were the closest to the peak month average weekday (PMAWD). Consequently, the August 28 schedule
serves as the PMAWD baseline schedule. The Innovata airline schedule for this day provides the airline, type of
aircraft, number of seats, origin, destination, and flight times for each scheduled flight.

2

Innovata LLC is a travel and data solutions company and is a leading source of airline schedules data.

Airport Master Plan Update
Sensitivity Analysis [2-1]
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Table 2-1: Baseline Forecast Design Day Flight Schedule Ratios and Targets—Passenger Airlines

ENPLANED PASSENGERS PASSENGER AIRLINE OPERATIONS
YEAR DDFS ANNUAL RATIO ¥ DDFS V ANNUAL RATIO ¥
2015 22,229 6,801,946 0.0033 406 127,152 0.0032
2024 26,078 7,969,130 0.0033 394 137,445 0.0029
2032 26,785 8,185,189 0.0033 394 137,445 0.0029
CAGR
2015 - 2024 1.8% 1.8% -0.3% 0.9%
2024 — 2032 0.3% 0.3% 0.0% 0.0%
2015 -2032 1.1% 1.2% -0.2% 0.5%

NOTES:

CAGR - Compound Annual Growth Rate
1/ DDFS based on August 28, 2015.

2/ Ratio = Daily/Annual.

SOURCES: City of Dallas Department of Aviation; Innovata, October 2015; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.

Airport Master Plan Update
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Table 2-2: Baseline Forecast Design Day Flight Schedule Summary—Passenger Airlines /: %/

ARRIVALS DEPARTURES TOTAL
LOAD AVG LOAD AVG LOAD AVG
YEAR PAX SEATS FACTOR SEATS OPS PAX SEATS FACTOR SEATS OPS PAX SEATS FACTOR SEATS OPS
2015 22,700 28,355 80.1% 139.7 203 22,229 28,355 78.4% 139.7 203 44,929 56,710 79.2% 139.7 406
2024 26,618 30,384 87.6% 154.2 197 26,078 30,384 85.8% 154.2 197 52,696 60,768 86.7% 154.2 394
2032 27,340 31,152 87.8% 158.1 197 26,785 31,152 86.0% 158.1 197 54,126 62,304 86.9% 158.1 394
CAGR
2015 - 2024 1.8% 0.8% -0.3% 1.8% 0.8% -0.3% 1.8% 0.8% -0.3%
2024 - 2032 0.3% 0.3% 0.0% 0.3% 0.3% 0.0% 0.3% 0.3% 0.0%
2015 -2032 1.1% 0.6% -0.2% 11% 0.6% -0.2% 1.1% 0.6% -0.2%

NOTES:

PAX - Passengers

AVG SEATS — Average seats per operation
OPS - Operations

CAGR - Compound Annual Growth Rate

1/ DDFS based on August 28, 2015.

2/ Totals may not match due to rounding.

SOURCES: City of Dallas Department of Aviation; Innovata, October 2015: Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Table 2-3: Baseline Forecast Design Day Flight Schedule Fleet Mix—Passenger Airlines */

NOTE:
1/ DDFS based on August 28, 2015.

SOURCES: City of Dallas Department of Aviation; Innovata, October 2015; Ricondo & Associates, Inc., October 2015.

DEPARTURES

AIRCRAFT 2015 2024 2032
Airbus 319 15 3 3
Airbus 320 3 15 15
Boeing 717 5 0 0
Boeing 737-300 4 0 0
Boeing 737-500 32 0 0
Boeing 737- 700 122 109 85
Boeing 737-800 21 70 94
Cessna 1 0 0
Total 203 197 197

PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Exhibit 2-1: Baseline Forecast Rolling Hour Deplaned Passengers—Passenger Airlines */
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1/ DDFS based on August 28, 2015.

SOURCES: City of Dallas Department of Aviation; Innovata, October 2015: Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Exhibit 2-2: Baseline Forecast Rolling Hour Enplaned Passengers—Passenger Airlines '/
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1/ DDFS based on August 28, 2015.

SOURCES: City of Dallas Department of Aviation; Innovata, October 2015; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Exhibit 2-3: Baseline Forecast Rolling Hour Aircraft Arrivals—Passenger Airlines ¥/
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NOTE:
1/ DDFS based on August 28, 2015.
2/ Operations held constant in 2024 and 2032.

SOURCES: City of Dallas Department of Aviation; Innovata, October 2015; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Exhibit 2-4: Baseline Forecast Rolling Hour Aircraft Departures—Passenger Airlines v/
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Rolling Hour (10-minute intervals) Aircraft Departures - Passenger Airlines
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NOTE:
1/ DDFS based on August 28, 2015.
2/ Operations held constant in 2024 and 2032.

SOURCES: City of Dallas Department of Aviation; Innovata, October 2015; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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The number of passengers on each flight was determined by calculating the average monthly flight load factor
using the number of monthly passengers and the number of monthly seats by airline and market, which was
based on July 2015 U.S. Department of Transportation data (T-100 data provided through Innovata databases).
The month of July 2015 was used in order to capture the most current data available post Wright Amendment.
This airline/market load factor was applied to the number of seats in the PMAWD baseline schedule to
determine the number of passengers on each flight for the base year (2015). The DDFS is built from the 2015
schedule in order to capture the most recent airline schedule/changes.

2.2 Baseline Forecast Design Day Flight Schedule Development

The future year DDFS is based on the MPU'’s revised forecast (dated February 2015 and accepted by the
Department of Aviation in March 2015 to support planning analysis). Overall assumptions used in developing
the DDFS include:

o Forecast growth for passengers and operations was based on the revised forecast growth rates (i.e.,
Southwest Airlines and Other Airlines).

e The base year PMAWD to annual ratio of passengers would remain stable over future years in the
planning horizon.

o The base year's PMAWD operations capture the most recent schedule changes. As a result, DDFS
operations would remain stable over the planning horizon for Southwest Airlines and Other Airlines as
presented in the revised forecast.

e Southwest Airlines will phase out all Boeing 737-300 and 737-500 aircraft by 2024.

The base year DDFS was used in the progressive development of the 2024 DDFS and the 2032 DDFS. Load
factors and available seats were determined through an iterative process that attempted to simulate an
individual airline's changes in flight frequency and aircraft size in response to forecast growth in
enplaned/deplaned passengers and aircraft operations. The following steps describe the schedule development
process:

1. Forecast passenger and aircraft operation growth rates were applied to the base year schedule in order
to establish “targets” (passenger and aircraft operation levels) for each of the future DDFSs. These
targets provide guidance by maintaining forecast market share in each of the future schedules.

2. Forecast passenger growth rates from 2015 to 2024 were applied to the base schedule on a route-by-
route basis. This was followed by a test calculation (run on a route-by-route basis) to determine if
forecast 2020 passenger levels could be accommodated on base year aircraft seat capacity (i.e.,
determining whether the load factor was below 100 percent). If the load factor was greater than the
flight-specific threshold (approximately 95 percent), then the base year aircraft was either (1) increased
in gauge, (2) allocated additional flights in the airline-market combination, and/or (3) unchanged if the
load factor was below 100 percent. If the forecast passenger growth resulted in reasonable load factors,

Airport Master Plan Update
Sensitivity Analysis [2-9]
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then the aircraft assigned in the schedule remained unchanged, with the exception of aircraft assumed
to be phased out.

In some cases, professional judgment was employed to determine whether to maintain aircraft gauge
or to increase gauge to an airline-market combination. The decision was primarily based on (1) whether
the airline fleet consists of larger gauge aircraft for the applicable DDFS period and (2) whether a larger
gauge aircraft is available that could reasonably and effectively operate in the market. No aircraft gauge
was decreased in the DDFS.

Due to airlines’ operation and fleet limitations, forecast passenger demand that exceeded an airline-
market seat capacity was reallocated to another relevant airline-market with available seat capacity in
order to capture directional and flow-through traffic. For example, if the largest aircraft were assigned
to all operations in the Southwest-San Jose combination, then excess passenger demand would be
allocated to available capacity in the Southwest-San Francisco and/or Southwest-Oakland
combinations. In some instances, excess passengers were assigned to an airline-market combination
as connections. For example, in the Southwest-Tampa market combination, excess passengers may be
allocated to available capacity in the Southwest-Houston and assumed to connect through Houston
due to limited capacity on nonstop service to Tampa.

Once the 2024 DDFS was complete, the process was repeated for the 2032 DDFS. Each future horizon
DDFS was built upon the prior horizon’s DDFS.

2.3

Baseline Forecast Design Day Flight Schedule Summary

Results and statistics, including the commercial passenger fleet mix, for the 2015 (base), 2024, and 2032
schedules are shown in Tables 2-1 through 2-3 and Exhibits 2-1 through 2-4.

24

Aviation Activity Forecasts

This section summarizes the sensitivity forecasts of aviation activity for DAL, which are based on the baseline
forecast (February 2015) of aviation activity through FY 2032.2 Due to dynamic changes in the Airport’s activity
since the repeal of the Wright Amendment, a Sensitivity Analysis of the revised forecast has been conducted.
Sensitivity forecasts were developed for enplaned passengers and scheduled passenger airlines aircraft
operations. Forecasts of all non-passenger operations activity remained unchanged from the revised forecast.

3

Fiscal year represents October to September. All yearly data results in this section are presented in fiscal year, unless otherwise noted.

Airport Master Plan Update
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The forecasts represent future activity at the Airport. Actual activity may vary from the forecasts due to
unforeseen events or changes in airline service at the Airport or at competing airports. In addition, airline
responses to changes in operating costs and demand present another element of uncertainty inherent in the
forecasts. Therefore, the forecasts presented in this section represent a range of possible, not necessarily actual,
future airline schedules.

The remainder of this section provides an overview of the forecast methodology and presents the results,
including:

o Enplaned passenger forecast
o Aircraft operations and fleet mix forecast
o Peak activity forecast

o Forecast comparisons

Southwest Airlines (Southwest) is the primary airline serving the Airport; Dallas is one of the airline's major focus
cities. The repeal of the Wright Amendment changed many of the characteristics of the Airport—from origin
and destination (O&D) and connecting passenger flows to nonstop markets served and gate demand.

Two derivative growth forecasts were used to develop the Sensitivity Analysis forecasts (sensitivity forecasts) of
enplaned passengers and aircraft operations for the Airport. These forecast results represent the post-Wright
Amendment period (FY 2015-2032).

The sensitivity forecasts were prepared in October 2015 using FY 2014 (ended September 30, 2014) as the base
year (the last full fiscal year for which data were available). The aviation activity forecasts presented in this section
are based on assumptions about aviation activity in the Dallas region, as well as other factors that may affect
future aviation activity at the Airport; however, given the possibility of a change in the competitive environment,
two derivative forecasts, both based on the revised forecast, were prepared and utilized to analyze the sensitivity
of facility performance to a change in the magnitude or characteristics of Airport activity. These derivative
forecasts were modeled as follows:

e High Growth scenario: This scenario assumes that Virgin America exits the DAL market and Southwest
gains control of two additional gates. In this scenario, growth would be higher than what is shown in
the 2015 revised forecast due to the intensity with which Southwest utilizes gates. Additionally, this
scenario assumes Southwest will slightly increase the intensity of its gate utilization (i.e., average turns
per gate).

o Low Growth scenario: This scenario assumes that Virgin America exits the DAL market and the vacated
gates are leased by non-Southwest airlines that operate at a lower intensity than either Virgin America
or Southwest.

Airport Master Plan Update
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It is important to note that this exercise estimates changes in enplaned passengers, operations, and aircraft fleet
mix. The following subsections present an estimate of the potential change should Virgin America discontinue
its service mid-year FY 2017. R&A assumed no negative impact on Southwest's operations or on enplaned
passengers resulting from Virgin America discontinuing service at the Airport. Estimates of growth due to
additional gate availability have been developed assuming Southwest will operate from these newly available
gates (high growth scenario) and non-Southwest airlines will operate from the available gates (low growth
scenario).

241 SOUTHWEST AIRLINES

Southwest has announced upgrades to its aircraft fleet through the retirement of its Boeing 737-500s (122 seats)
and Boeing 737-300s (137 seats), in which the airline plans to acquire additional Boeing 737-700s (143 seats)
and Boeing 737-800s (175 seats). As a result, the average number of seats per departure for Southwest is
forecast to increase from 138.7 seats (FY 2014) to 150.8 seats (FY 2032). In addition to increased average seats
per departure, load factors are forecast to increase over the comparable period from 75.5 percent (FY 2014) to
85.2 percent (FY 2032). The percentage of local (originating) passengers is expected to drop in FY 2015 from
FY 2014 levels due to the repeal of the Wright Amendment and Southwest’'s announced intention to connect
additional passengers through the Airport. Local passenger demand is forecast to increase over the planning
period; the percentage of local passengers is forecast to increase from approximately 52.6 percent (FY 2015) to
61.6 percent (FY 2032). Development of the derivative forecasts maintained Southwest's average seats per
departure, load factor, and local passenger percentage over the forecast period (FY 2015 to FY 2032).

24.2 OTHER AIRLINES

Other airlines serving the Airport are expected to maintain operations through the applicable time period in the
derivative forecasts, with the Airport serving as a spoke destination from the hubs of those airlines, or on a
point-to-point basis. The primary operations of network airlines are anticipated to remain largely concentrated
at Dallas Fort Worth International Airport.

2421 High Growth Scenario Derivative Forecasts

Assumptions used in the high growth scenario derivative forecast are as follows:

o Delta Air Lines (Delta) will cease operations at DAL in FY 2015.

o Virgin America will cease operations at DAL in mid-FY 2017. As a result, Southwest will lease the two
gates occupied by Virgin America.

o Southwest's gate capacity will increase to 20 gates in mid-FY 2017, which will remain unchanged
through the forecast period (FY 2032).

o Southwest’'s gate utilization will increase from an average of approximately 9.2 daily turns per gate in
FY 2015 to 9.5 daily turns per gate in FY 2032.

o After FY 2015, Southwest will begin to transition to larger aircraft, resulting in additional capacity as
average seats per departure increase to meet forecast passenger demand.

Airport Master Plan Update
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o Southwest will not operate or affiliate with an airline that operates regional/commuter aircraft over the
forecast period.

e SeaPort Airlines’ operations at the Airport will remain unchanged over the forecast period (FY 2015 to
FY 2032).

o After Virgin America ceases operations at DAL, two airlines (SeaPort and Southwest) will operate at the
Airport through the remainder of the forecast period.

Table 2-4 presents the average aircraft seat capacity, daily departures, load factors, and percentage of local
enplaned passengers in the high growth scenario. Southwest's average seat capacity is estimated to increase
from 141.4 seats per departure in FY 2015 to 150.8 seats per departure in FY 2032, while daily departures are
estimated to increase from 149.8 per day in FY 2015 to 190.1 per day in FY 2032. Southwest's average load
factors are estimated to increase from 80.4 percent in FY 2015 to 85.2 percent in FY 2032. From FY 2015 to FY
2032, the local percentage of Southwest’'s enplaned passengers is estimated to increase from 52.6 percent to
61.6 percent.

For other airlines, average seat capacity is estimated to decrease from 103.4 seats per departure in FY 2015 to
9.0 seats per departure in FY 2032, while departures are estimated to decrease from 22.4 per day in FY 2015 to
1.6 per day in FY 2032. Load factors for other airlines are estimated to decrease from 78.4 percent in FY 2015 to
49.1 percent in FY 2032. The local percentage of other airlines’ enplaned passengers is estimated to remain at
100.0 percent, with the exception of FY 2015 to FY 2017 due to Virgin America activity. Overall, average seat
capacity at the Airport is estimated to increase from an average of 136.5 seats per departure in FY 2015 to an
average of 149.6 seats per departure in FY 2032, while daily departures are estimated to increase from 172.2
per day in FY 2015 to 191.7 per day in FY 2032. Airport load factors are estimated to increase from 80.2 percent
in FY 2015 to 85.2 percent in FY 2032. Similar to that of Southwest, the combined airlines’ percentage of local
enplaned passengers is estimated to increase from 57.0 percent in FY 2015 to 61.7 percent in FY 2032.

2422 Low Growth Scenario Derivative Forecasts

Assumptions used in the low growth scenario derivative forecast are as follows:

o Delta will cease operations at DAL in FY 2015.

o Virgin America will cease operations at DAL in mid-FY 2017. As a result, two new airlines will each lease
one of the two gates occupied by Virgin America.

o Over the forecast period, one new airline will operate mainline Boeing 717 aircraft, averaging 4.4 daily
turns per gate; the second additional airline will operate a regional/commuter 66-seat aircraft,
averaging 3.5 daily turns per gate, which is similar to average turns and seat capacity exhibited by
airlines that previously operated at DAL.

o Aircraft and load factors for the new airlines are assumed to remain stable over the forecast period.
Load factors for the new mainline airline are assumed to be approximately 87.0 percent, which is similar
to levels Delta recorded in FY 2015. The new regional/commuter airline’s load factor is assumed to be
80.0 percent.

Airport Master Plan Update
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Table 2-4: Operating Statistics for Airlines Serving the Airport: High Growth Scenario

SOUTHWEST AIRLINES OTHER AIRLINES COMBINED AIRLINES
AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE
FISCAL SEATS/ DAILY LOAD SEATS/ DAILY LOAD SEATS/ DAILY LOAD
YEAR DEPARTURE  DEPARTURES FACTORY LOCAL % DEPARTURE = DEPARTURES FACTORY LOCAL % DEPARTURE DEPARTURES FACTORY LOCAL %
2014 1387 1136 75.5% 64.8% 42.8 117 79.4% 100.0% 126.5 130.7 77.8% 66.0%
Forecast
2015 1414 149.8 80.4% 52.6% 1034 224 78.4% 97.9% 136.5 1722 80.2% 57.0%
2016 146.8 165.6 82.0% 52.6% 117.2 184 75.9% 95.5% 143.8 184.1 81.5% 55.9%
2017 147.0 165.6 83.3% 52.9% 108.2 10.1 66.8% 94.0% 1449 184.9 82.6% 51.5%
2018 147.3 184.5 84.3% 53.2% 9.0 1.6 49.1% 100.0% 146.1 186.1 84.3% 53.2%
2019 147.5 184.9 85.2% 53.4% 9.0 1.6 49.1% 100.0% 146.3 186.5 85.2% 53.4%
2020 147.8 185.3 85.3% 54.1% 9.0 1.6 49.1% 100.0% 146.6 186.9 85.3% 54.1%
2021 148.0 185.7 85.2% 54.9% 9.0 1.6 49.1% 100.0% 146.8 187.3 85.2% 54.9%
2022 1483 186.1 85.2% 55.7% 9.0 1.6 49.1% 100.0% 147.1 187.7 85.2% 55.7%
2023 148.5 186.5 85.2% 56.4% 9.0 1.6 49.1% 100.0% 147.3 188.1 85.2% 56.4%
2024 148.8 186.9 85.2% 57.2% 9.0 1.6 49.1% 100.0% 147.6 188.5 85.2% 57.2%
2025 149.0 187.3 85.2% 57.8% 9.0 1.6 49.1% 100.0% 147.8 1889 85.2% 57.8%
2026 149.3 187.7 85.2% 58.5% 9.0 1.6 49.1% 100.0% 148.1 189.3 85.2% 58.5%
2027 149.5 188.1 85.2% 59.0% 9.0 1.6 49.1% 100.0% 1483 189.7 85.2% 59.0%
2028 149.8 188.5 85.2% 59.6% 9.0 1.6 49.1% 100.0% 148.6 190.1 85.2% 59.6%
2029 150.0 188.9 85.1% 60.2% 9.0 1.6 49.1% 100.0% 148.8 190.5 85.1% 60.2%
2030 150.3 189.3 85.1% 60.8% 9.0 1.6 49.1% 100.0% 149.1 190.9 85.1% 60.8%
2031 150.5 189.7 85.1% 61.2% 9.0 1.6 49.1% 100.0% 149.3 1913 85.1% 61.2%
2032 150.8 190.1 85.2% 61.6% 9.0 1.6 49.1% 100.0% 149.6 191.7 85.2% 61.7%

NOTES: For fiscal years ending September 30.
1/ Load factors include through passengers. Through passengers include any passenger that does not disembark at a particular stop (i.e., a passenger’s flight stops at the Airport but the passenger remains on the
same aircraft to their final destination).

SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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o Southwest's gate capacity (18 gates) will remain unchanged over the forecast period. In addition, gate
utilization will remain stable at approximately 9.2 daily turns per gate through FY 2032.

o After FY 2015, Southwest will begin to transition to larger aircraft, resulting in additional capacity as
average seats per departure increase to meet forecast passenger demand.

o Southwest will not operate or affiliate with an airline that operates regional/commuter aircraft over the
forecast period.

o SeaPort Airlines’ operations at the Airport will remain unchanged over the forecast period (FY 2015 to
FY 2032).

Table 2-5 presents the average aircraft seat capacity, daily departures, load factors, and percentage of local
enplaned passengers in the low growth scenario. Similar to the high growth scenario, Southwest's average seat
capacity is estimated to increase from 141.4 seats per departure in FY 2015 to 150.8 seats per departure in FY
2032, while departures are estimated to increase from 149.8 per day in FY 2015 to 165.6 per day in FY 2016 and
remain stable through the forecast period. Load factors and percentage of local enplaned passengers remain
unchanged when compared to the high growth scenario.

For other airlines, average seat capacity is estimated to decrease from 103.4 seats per departure in FY 2015 to
81.2 seats per departure in FY 2032, while departures are estimated to decrease from 22.4 per day in FY 2015
to 9.6 per day in FY 2032. Load factors for other airlines are estimated to increase from 78.4 percent in FY 2015
to 83.8 percent in FY 2032. As in the high growth scenario, the local percentage of other airlines’ enplaned
passengers is estimated to remain at 100.0 percent, with the exception of FY 2015 to FY 2017 due to Virgin
America activity. Overall Airport average seat capacity is estimated to increase from 136.5 seats per departure
in FY 2015 to 147.0 seats per departure in FY 2032, while departures are estimated to increase from 172.2 per
day in FY 2015 to 175.2 per day in FY 2032. DAL load factors are estimated to increase from 80.2 percent in FY
2015 to 85.2 percent in FY 2032. Similar to the high growth scenario, the overall percentage of local enplaned
passengers is estimated to increase from 57.0 percent in FY 2015 to 62.8 percent in FY 2032.

2423 Enplaned Passengers Forecast Results

The derivative forecasts of enplaned passengers at the Airport are presented in Table 2-6. In the high growth
scenario derivative forecast, enplaned passengers are estimated to reach approximately 8.9 million in 2032 (a
1.5 percent compound annual growth rate [CAGR] from 2015). In the low growth scenario derivative forecast,
enplaned passengers are estimated to reach approximately 8.0 million in 2032 (a 0.9 percent CAGR from 2015).

2424 Aircraft Operations Forecast Results

The forecasts of aircraft operations at the Airport are presented in Table 2-7 and Table 2-8. Non-passenger
operations remain unchanged in both derivative forecasts.

Airport Master Plan Update
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Table 2-5: Operating Statistics for Airlines Serving the Airport: Low Growth Scenario

SOUTHWEST AIRLINES OTHER AIRLINES COMBINED AIRLINES
AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE
FISCAL SEATS/ DAILY LOAD SEATS/ DAILY LOAD SEATS/ DAILY LOAD
YEAR DEPARTURE = DEPARTURES FACTORY LOCAL % DEPARTURE = DEPARTURES FACTORY LOCAL % DEPARTURE DEPARTURES FACTORY LOCAL %
2014 138.7 113.6 75.5% 64.8% 428 117 79.4% 100.0% 126.5 130.7 77.8% 66.0%
Forecast
2015 1414 149.8 80.4% 52.6% 1034 224 78.4% 97.9% 136.5 172.2 80.2% 57.0%
2016 146.8 165.6 82.0% 52.6% 117.2 184 75.9% 95.5% 143.8 184.1 81.5% 55.9%
2017 147.0 165.6 83.3% 52.9% 102.6 14.0 71.2% 95.7% 143.6 179.7 82.6% 54.9%
2018 147.3 165.6 84.3% 53.2% 74.7 9.6 84.2% 100.0% 1433 175.2 84.3% 54.5%
2019 147.5 165.6 85.2% 53.4% 81.2 9.6 83.8% 100.0% 143.9 175.2 85.2% 54.8%
2020 147.8 165.6 85.3% 54.1% 81.2 9.6 83.8% 100.0% 144.1 175.2 85.3% 55.5%
2021 148.0 165.6 85.2% 54.9% 81.2 9.6 83.8% 100.0% 144.4 175.2 85.2% 56.3%
2022 148.3 165.6 85.2% 55.7% 81.2 9.6 83.8% 100.0% 144.6 175.2 85.2% 57.0%
2023 148.5 165.6 85.2% 56.4% 81.2 9.6 83.8% 100.0% 144.8 175.2 85.2% 57.7%
2024 148.8 165.6 85.2% 57.2% 81.2 9.6 83.8% 100.0% 145.1 175.2 85.2% 58.4%
2025 149.0 165.6 85.2% 57.8% 81.2 9.6 83.8% 100.0% 145.3 175.2 85.2% 59.0%
2026 149.3 165.6 85.2% 58.5% 81.2 9.6 83.8% 100.0% 145.6 175.2 85.2% 59.7%
2027 149.5 165.6 85.2% 59.0% 81.2 9.6 83.8% 100.0% 145.8 175.2 85.2% 60.3%
2028 149.8 165.6 85.2% 59.6% 81.2 9.6 83.8% 100.0% 146.0 175.2 85.2% 60.8%
2029 150.0 165.6 85.1% 60.2% 81.2 9.6 83.8% 100.0% 146.3 175.2 85.1% 61.4%
2030 150.3 165.6 85.1% 60.8% 81.2 9.6 83.8% 100.0% 146.5 175.2 85.1% 61.9%
2031 150.5 165.6 85.1% 61.2% 81.2 9.6 83.8% 100.0% 146.7 175.2 85.1% 62.4%
2032 150.8 165.6 85.2% 61.6% 81.2 9.6 83.8% 100.0% 147.0 175.2 85.2% 62.8%

NOTES: For fiscal years ending September 30.
1/ Load factors include through passengers.

SOURCES: City of Dallas Aviation Department; Innovata, October 2015; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Table 2-6: Historical and Forecast Enplaned Passengers: High Growth and Low Growth Scenarios

HIGH GROWTH SCENARIO FORECAST LOW GROWTH SCENARIO FORECAST
REGIONAL/ REGIONAL/

FISCAL YEAR MAINLINE COMMUTER TOTAL MAINLINE COMMUTER TOTAL

2014 4,206,949 150,937 4,357,886 4,206,949 150,937 4,357,886
Forecast

2015 6,837,733 42,050 6,879,783 6,837,733 42,050 6,879,783
2016 7,872,933 2,613 7,875,546 7,872,933 2,613 7,875,546
2017 8,078,680 2,613 8,081,294 7,741,991 36,247 7,778,238
2018 8,358,505 2,613 8,361,119 7,655,920 70,197 7,726,117
2019 8,480,433 2,613 8,483,046 7,748,937 88,307 7,837,244
2020 8,523,178 2,613 8,525,791 7,770,750 88,307 7,859,057
2021 8,546,002 2,613 8,548,615 7,774,693 88,307 7,863,001
2022 8,578,879 2,613 8,581,492 7,787,571 88,307 7,875,879
2027 8,744,200 2,613 8,746,813 7,851,962 88,307 7,940,270
2032 8,911,076 2,613 8,913,689 7,916,353 88,307 8,004,661
CAGR

2014 - 2015 62.5% -72.1% 57.9% 62.5% -72.1% 57.9%

2015 -2032 1.6% -15.1% 1.5% 0.9% 4.5% 0.9%

NOTES:

For fiscal years ending September 30.

CAGR - Compound Annual Growth Rate

Years 2022-2032 are only shown in 5 year increments due to the small year-to-year variation.

SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Table 2-7: Historical and Forecast Operations: High Growth Scenario

PASSENGER AIRLINES
FISCAL REGIONAL/ OTHER GENERAL MILITAR
YEAR MAINLINE COMMUTER TOTAL CARGO AIR TAXI AVIATION Y TOTAL
2014 83,000 8,200 91,200 0 27,257 57,633 799 176,889
Forecast
2015 122,500 3,240 125,740 0 27,350 57,680 800 211,570
2016 133,200 1,180 134,380 0 27,450 57,730 800 220,360
2017 133,800 1,180 134,980 0 27,550 57,780 800 221,110
2022 135,800 1,180 136,980 0 28,050 58,030 800 223,860
2027 137,300 1,180 138,480 0 28,550 58,280 800 226,110
2032 138,700 1,180 139,880 0 29,050 58,530 800 228,260
CAGR
2014 - 2015 47.6% -60.5% 37.9% N/A 0.3% 0.1% 0.1% 19.6%
2015 -2032 0.7% -5.8% 0.6% N/A 0.4% 0.1% 0.0% 0.4%
NOTES:
For fiscal years ending September 30.
CAGR - Compound Annual Growth Rate
Years 2017-2032 are only shown in 5 year increments due to the small year-to-year variation.
N/A — Not Applicable
SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Table 2-8: Historical and Forecast Operations: Low Growth Scenario

PASSENGER AIRLINES
FISCAL REGIONAL/ OTHER GENERAL MILITAR
YEAR MAINLINE COMMUTER TOTAL  CARGO AIR TAXI AVIATION Y TOTAL
2014 83,000 8,200 91,200 0 27,257 57,633 799 176,889
Forecast
2015 122,500 3,240 125,740 0 27,350 57,680 800 211,570
2016 133,200 1,180 134,380 0 27,450 57,730 800 220,360
2017 128,700 2,460 131,160 0 27,550 57,780 800 217,290
2022 124,200 3,740 127,940 0 28,050 58,030 800 214,820
2027 124,200 3,740 127,940 0 28,550 58,280 800 215,570
2032 124,200 3,740 127,940 0 29,050 58,530 800 216,320
CAGR
2014 - 2015 47.6% -60.5% 37.9% N/A 0.3% 0.1% 0.1% 19.6%
2015 - 2032 0.1% 0.8% 0.1% N/A 0.4% 0.1% 0.0% 0.1%
NOTES:

For fiscal years ending September 30.

CAGR - Compound Annual Growth Rate

Years 2017-2032 are only shown in 5 year increments due to the small year-to-year change in variation.
N/A — Not Applicable

SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.

Passenger Airline Aircraft Operations

To calculate the number of annual airline aircraft operations that are required to accommodate the forecast
number of passengers, assumptions were applied regarding average load factors, number of seats per
departure, and average turns per gate.

In the high growth scenario derivative forecast, the majority of the increase in operations is expected to result
from changes in Southwest's activity over the forecast period and the assumed exit of Virgin America in mid-FY
2017. As Southwest implements a new air service profile at the Airport, its average number of seats per
departure is expected to increase from 141.4 seats in FY 2015 to 150.8 seats in FY 2032, due to greater use of
larger Boeing 737-800 aircraft with 175 seats and an increase in the average number of seats on its Boeing 737-
300 aircraft to 143 seats (see Table 2-4). Additionally, it is expected that the use of its smaller Boeing 737-500
aircraft with 122 seats will be phased out. Load factors are forecast to be 80.4 percent in FY 2015 and
85.2 percent by FY 2032. For the other airlines, the average number of seats per departure is expected to
decrease from 103.4 seats (FY 2015) to 9.0 seats (FY 2032).

Airport Master Plan Update
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As the Airport is gate constrained, the growth in airline aircraft operations is tempered over the forecast period,
with the majority of growth occurring by FY 2015. Passenger aircraft operations are forecast to increase 37.9
percent between FY 2014 and FY 2015. However, from FY 2015 through FY 2032, growth in passenger aircraft
operations is forecast at 0.6 percent annually as Southwest's average turns per gate increases from
approximately 9.2 turns to approximately 9.5 turns over the comparable period. In this derivative forecast, after
mid-FY 2017, Southwest is the only airline operating mainline aircraft at the Airport.

In the low growth scenario derivative forecast, the majority of the decrease in operations is expected to result
from the exit of Virgin America in mid-FY 2017. The decrease is mitigated by the reintroduction of service by
Delta and United Airlines (United). Once Virgin America ceases operations at the Airport, the other airlines’
average number of seats per departure is expected to decrease from 103.4 seats in FY 2015 to 81.2 seats in FY
2032 (see Table 2-5). As the Airport is gate constrained, Delta and United are assumed to operate from gates
vacated by Virgin America. Delta and United's gate utilization (i.e,, turns per gate) is assumed to remain at levels
previously operated by these airlines at the Airport. From FY 2015 through FY 2032, growth in passenger aircraft
operations is forecast at 0.1 percent annually. Beginning in FY 2018, average turns per gate for all airlines is
held constant, resulting in passenger aircraft operations remaining unchanged from FY 2018 to FY 2032.

Non-Passenger Airline Aircraft Operations

Non-passenger aircraft operations (i.e., cargo, general aviation, other air taxi, and military) remained unchanged
in the derivative forecasts; they were updated and align with non-passenger forecast growth rates presented in
the MPU. In the high growth scenario derivative forecast, total Airport aircraft operations are forecast to
increase from 211,570 (FY 2015) to 228,260 (FY 2032), or at a CAGR of 0.4 percent (see Table 2-7). In the low
growth scenario derivative forecast, total Airport aircraft operations are forecast to reach 216,320 in 2032, a 0.1
percent CAGR from 2015 (see Table 2-8).

2425 Forecasts Comparisons

Comparisons of forecast enplaned passengers and total aircraft operations at the Airport are presented in Table
2-9 and Table 2-10. The comparisons are illustrated on Exhibit 2-5 and Exhibit 2-6.

Airport Master Plan Update
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Table 2-9: Forecast Comparison—Enplaned Passengers

MPU FORECAST BASELINE FORECAST HIGH GROWTH SCENARIO FORECAST LOW GROWTH SCENARIO FORECAST
REGIONAL/ REGIONAL/ REGIONAL/ REGIONAL/
FISCAL YEAR MAINLINE COMMUTER TOTAL MAINLINE COMMUTER TOTAL MAINLINE COMMUTER TOTAL MAINLINE COMMUTER TOTAL
2014V 4,129,874 104,979 4,234,853 4,206,949 150,937 4,357,886 4,206,949 150,937 4,357,886 4,206,949 150,937 4,357,886
Forecast
2015 5,966,074 205,079 6,171,153 6,668,846 133,100 6,801,946 6,837,733 42,050 6,879,783 6,837,733 42,050 6,879,783
2016 6,090,164 213,476 6,303,640 7,556,631 0 7,556,631 7,872,933 2,613 7,875,546 7,872,933 2,613 7,875,546
2017 6,183,631 222,026 6,405,657 7,664,024 0 7,664,024 8,078,680 2,613 8,081,294 7,741,991 36,247 7,778,238
2018 6,272,066 230,726 6,502,792 7,765,761 0 7,765,761 8,358,505 2,613 8,361,119 7,655,920 70,197 7,726,117
2019 6,363,179 239,570 6,602,748 7,870,513 0 7,870,513 8,480,433 2,613 8,483,046 7,748,937 88,307 7,837,244
2020 6,388,825 248,554 6,637,379 7,901,618 0 7,901,618 8,523,178 2,613 8,525,791 7,770,750 88,307 7,859,057
2021 6,398,203 257,553 6,655,755 7,914,425 0 7,914,425 8,546,002 2,613 8,548,615 7,774,693 88,307 7,863,001
2022 6,414,967 266,737 6,681,704 7,935,545 0 7,935,545 8,578,879 2,613 8,581,492 7,787,571 88,307 7,875,879
2027 6,503,851 314,683 6,818,534 8,046,891 0 8,046,891 8,744,200 2,613 8,746,813 7,851,962 88,307 7,940,270
2032 6,616,616 364,901 6,981,517 8,185,189 0 8,185,189 8,911,076 2,613 8,913,689 7,916,353 88,307 8,004,661
CAGR
2014 - 2015 44.5% 95.4% 45.7% 58.5% -11.8% 56.1% 62.5% -72.1% 57.9% 62.5% -72.1% 57.9%
2015 - 2032 0.6% 3.4% 0.7% 1.2% -100.0% 1.1% 1.6% -15.1% 1.5% 0.9% 4.5% 0.9%

NOTES:

For fiscal years ending September 30.

Years 2022-2032 are only shown in 5 year increments due to the small year-to-year variation.

CAGR — Compound Annual Growth Rate

1/ Represents forecast data for MPU and actual data for high growth scenario and low growth scenario forecasts.

SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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MPU FORECAST

Table 2-10: Forecast Comparison—Total Airport Aircraft Operations

BASELINE FORECAST

HIGH GROWTH SCENARIO FORECAST

LOW GROWTH SCENARIO FORECAST

FISCAL YEAR PASSENGER NON-PASSENGER TOTAL PASSENGER NON-PASSENGER TOTAL PASSENGER NON-PASSENGER TOTAL PASSENGER NON-PASSENGER TOTAL
2014 v 96,493 83,087 179,580 91,200 85,689 176,889 91,200 85,689 176,889 91,200 85,689 176,889
Forecast
2015 120,201 83,254 203,455 127,152 85,830 212,982 125,740 85,830 211,570 125,740 85,830 211,570
2016 120,425 83,421 203,846 137,440 85,940 223,380 134,380 85,980 220,360 134,380 85,980 220,360
2017 120,647 83,587 204,234 137,440 86,090 223,530 134,980 86,130 221,110 131,160 86,130 217,290
2022 121,729 84,429 206,158 137,440 86,840 224,280 136,980 86,880 223,860 127,940 86,880 214,820
2027 122,704 85,281 207,985 137,440 87,590 225,030 138,480 87,630 226,110 127,940 87,630 215,570
2032 123,622 86,144 209,766 137,440 88,340 225,780 139,880 88,380 228,260 127,940 88,380 216,320
CAGR
2014 - 2015 24.6% 0.2% 133% 39.4% 0.2% 20.4% 37.9% 0.2% 19.6% 37.9% 0.2% 19.6%
2015 - 2032 0.2% 0.2% 0.2% 0.5% 0.2% 0.3% 0.6% 0.2% 0.4% 0.1% 0.2% 0.1%
NOTES:

For fiscal years ending September 30.

CAGR - Compound Annual Growth Rate

Years 2017-2032 are only shown in 5 year increments due to the small year-to-year variation.

1/ Represents forecast data for MPU and actual data for high growth scenario and low growth scenario forecasts.

SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Exhibit 2-5: Forecast Comparison—Enplaned Passengers
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SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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Exhibit 2-6: Forecast Comparison—Total Airport Aircraft Operations
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SOURCES: City of Dallas Aviation Department; Innovata, October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.
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3. Landside Facilities

This section describes the existing and future needs for the following landside facilities based on the Sensitivity
Analysis baseline and high growth forecasts. The low growth forecast requirements were not addressed as they
were similar to the baseline forecast. The facilities addressed are as follows:

o On-Airport public and employee parking

e Airport access, including on-Airport roadways, off-Airport roadways, and curbside

o Rental car customer service areas, service sites, and facilities

3.1 Airport Parking Facility Requirements

Automobile parking for DAL passengers and other users of the Airport can be categorized as on-Airport and
off-Airport. On-Airport facilities are managed by the Parking Company of America under contract with the City
of Dallas (the City). Off-Airport facilities are privately owned and operated. Also at the Airport, the City
maintains a cell phone waiting lot and several parking facilities for employees. Exhibit 3-1 shows the various
on-Airport public and employee parking facilities addressed in this Sensitivity Analysis. Other parking facilities
on Airport property that are privately operated and managed by tenants were not evaluated as part of the MPU
parking analysis.

Space requirements for all on-Airport parking facilities maintained by the City are discussed in this section.
Requirements were determined by estimating parking demand and rounding up to the nearest 10 spaces.
Future requirements were determined by applying growth factors derived from forecast aviation activity.
Requirements were compared to available capacity in order to identify surpluses and deficiencies. Design day
requirements were estimated to correspond with spaces that would be needed to meet demand on a typical
busy day. Peak-day requirements were estimated to accommodate demand during very busy holidays or other
special events.

Airport Master Plan Update
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Exhibit 3-1: On-Airport Parking Facilities and Capacities
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SOURCES: Permission Guidelines for Google Maps and Google Earth, http://www.google.com/permissions/geoguidelines/attr-guide.html (accessed
March 01, 2013; Ricondo & Associates, Inc., March 2013.
PREPARED BY: Ricondo & Associates, Inc., January 2016.

311 ON-AIRPORT PUBLIC PARKING

DAL has two garages that serve the public. Garage A, closest to the terminal entrance, contains 2,980 parking
spaces and serves more short-term parkers. The rate charged in Garage A is incremental, up to a maximum of
$17 per day. Garage B is immediately adjacent to Garage A, slightly farther from the terminal, and serves more
long-term parkers; it contains 4,000 parking spaces. The rate charged in Garage B is also incremental, up to a
maximum of $13 per day.

A parking analysis was completed in 2008 based on 2006 data.* The methodology used for the 2008 analysis
was also used for the 2013 master plan analysis; relevant data were updated to appropriately reflect more
current conditions.
3111 Data Collection and Demand/Capacity Analysis
Prior to conducting the parking analysis, various parking data were obtained from the City, in which calendar
year 2012 was assumed as a base for estimating existing conditions. The 2012 data included:
o Total parking spaces by facility

o Combined monthly total transactions and revenue collected by the parking revenue control system

4 Ricondo & Associates, Inc., Dallas Love Field Public Parking Assessment, technical memorandum issued to Roddy L. Boggus, Senior Vice
President, Parsons Brinkerhoff, January 4, 2008.
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(PRCS), from TollTags, and from other parking facility access modes (e.g., employee access cards)
« Daily TollTag transactions by facility

« Daily PRCS transactions by facility and parking duration, including daily overnight occupancy counts by
facility

Other qualitative and anecdotal information was obtained to supplement the quantitative data. The raw data
were processed, analyzed, and organized to illustrate how the on-Airport public parking system operates, as
well as to establish 2012 conditions and demand and to identify trends used to determine future requirements.

Transactions and Revenue

Exhibit 3-2 shows monthly transactions and revenue data for calendar year 2012, which indicate that October
is the peak month for revenue. The data include all sources of transactions and revenue.

Exhibit 3-2: On-Airport Public Parking Transactions and Revenue
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SOURCES: Parking Company of America, April 2013; Ricondo & Associates, Inc., April 2013.
PREPARED BY: Ricondo & Associates, Inc., January 2016.

Duration Reports

Exhibit 3-3 shows transactions by duration for each garage. The operational differences between Garages A
and B are most evident in these data. Garage A had more transactions for all parking durations up to 3 days.
Garage B had more transactions for parking durations longer than 3 days.
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Exhibit 3-3: On-Airport Parking Revenue Control System Transactions by Duration
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SOURCES: Parking Company of America, April 2013; Ricondo & Associates, Inc., April 2013.
PREPARED BY: Ricondo & Associates, Inc., January 2016.

The duration reports only provided data for transactions from PRCS ticket receipts and did not account for
TollTag transactions, but it was assumed that the TollTag transaction profile would be similar to that produced
by PRCS users.

Supplemental information provided by Parking Company of America indicated that, on typical busy days,
Garage A fills to near capacity, causing staff to close it and forcing additional short-term parkers into Garage B.
This may account for the significant number of short-duration (less than 3 hours) transactions occurring in
Garage B. Also, more closures of Garage A occurred in October than in any other month of 2012, due to the
high use of the garage without any holiday events, which supports the selection of October 2012 to represent
typical busy demand.
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Overnight Occupancy Counts

Exhibit 3-4 shows a weekly profile of daily overnight occupancy levels in Garages A and B in October 2012.
These data represent non-short-term parkers (i.e., parkers staying more than 9 hours). The use of Garage A,
which is potentially used by a higher proportion of business travelers, peaks in the middle of the week. The use
of Garage B also peaks in the middle of the week, but the peak is sustained toward the end of the week and
over the weekend more than Garage A, possibly due to a higher proportion of leisure-traveler use.

Exhibit 3-4: On-Airport Public Parking Overnight Occupancy
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SOURCES: Parking Company of America, April 2013; Ricondo & Associates, Inc., April 2013.
PREPARED BY: Ricondo & Associates, Inc., January 2016.

3.11.2 Estimating 2012 Demand

It was known that the daily occupancies in Garages A and B reach their peaks in the middle of the week during
the busy months of the year. At such times, Garage A fills completely, and overflow demand is accommodated
in Garage B, which becomes a little more than half-full. The significant number of customers parking for multiple
days in Garage A is potentially due to the predominance of business activity at the Airport. Demand in the
garages does not reach capacity at other times during the year, including holidays; although, demand in long-
term Garage B is higher than in Garage A during holiday periods. This holiday profile could be attributed to a
decrease in business travelers, but it could also be attributed to an increase in leisure travelers who are more
sensitive to the cost of parking.

Daily peak occupancies can be analyzed to determine demand for parking spaces; however, since daily peak
occupancies were not available from the PRCS, another method was employed to estimate demand. Transaction
data from the duration report for October 2012 were used as the basis for estimating demand.
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Daily transaction and revenue data for October 2012 were used to calculate average transactions, peak
transactions, and the surge in transactions from the average to the peak. The peak days in October 2012 for
Garages A and B, respectively, had 39.1 percent and 37.5 percent more transactions than the average day. These
data were used to adjust estimates of demand from the average to the busy day. Table 3-1 presents the
calculations used to estimate demand in Garages A and B. The actual calculations supporting this table were
based on the smallest duration periods possible (as reported in the raw data) in order to maintain fidelity. The
numbers in the table were aggregated for reporting purposes.

Table 3-1: 2012 On-Airport Public Parking Space Demand

GARAGE A GARAGE B
TRANSACTIONS TRANSACTIONS
TOTAL
BUSY BUSY DAY BUSY BUSY DAY BUSY DAY DURATION
FROM TO MONTHLY v DAY DEMAND MONTHLY V DAY DEMAND DEMAND  DISTRIBUTION
0 hours 3 hours 9,645 433 179 3,000 133 147 326 6.7%
3 hours 24 hours 4,493 202 1,370 1,436 64 1,127 2,497 51.4%
24 hours © 9,090 408 1,061 6,763 300 972 2,033 41.9%
Total 23,228 2,610 11,199 2,246 4,856 100.0%
% Full: 87.6% 56.2%
Estimated Overnight: 1,811 1,583 3,394
% Full: 60.8% 39.6% 48.6%
Actual Overnight: 1,812 1,583 3,395
% Full: 60.8% 39.6% 48.6%
% Different from Estimated: 0.0% 0.0% 0.0%
Capacity: 2,980 4,000 6,980

NOTE:
1/ Parking Revenue Control System only.

SOURCES: City of Dallas, 2012; Ricondo & Associates, Inc., April 2013.
PREPARED BY: Ricondo & Associates, Inc., January 2016.

An estimated turnover rate for each duration period was calculated based on a few assumptions. For those
periods longer than 1 day, the turnover rate is simply the inverse of the average number of days for that period
(e.g., for the 2 to 3 day period, the turnover rate would be 1/2.5). For shorter periods, the turnover rate was
calculated based on the average parking duration, the assumed number of busy operational Airport hours per
day (17 hours), and an additional calibration factor.

The number of October 2012 transactions was divided by the number of days in the month (31 days) and then
increased by the average-to-peak-day surges to estimate the number of busy day transactions. Busy day
demand was then calculated by dividing the estimated number of busy day transactions by the estimated
turnover rate to determine the required number of spaces.
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To validate the calculations, the statistics provided at the bottom of Table 3-1 were calculated and compared.
The estimated overnight demand was the summation of the estimated busy day demand for durations longer
than 1 day and 70 percent of the demand for durations between 10 and 24 hours. The actual overnight demand
represents the average overnight occupancy recorded in October 2012. Calibration factors for each facility were
adjusted so that the estimated overnight demand matched actual demand.

When comparing demand to capacity, a practical capacity was utilized. To account for the inability to completely
fill a facility, a level of service factor was applied. It was assumed that Garage A would fill to 90 percent before
it would have to be closed, and it was assumed that Garage B would be closed when its occupancy approached
95 percent. Such closures are a customer service feature that prevents customers from spending excessive time
searching for the few remaining unoccupied spaces, assuming that users of Garage A require a slightly higher
level of service than users of Garage B.

Based on information received from Airport staff, on a typical busy day, Garage A becomes full (approaching 90
percent full, at which point it is closed), and overflow demand spills into Garage B, which only reaches a little
over half-full. These results are reflected in the estimated demand shown in Table 3-1 for each facility. These
statistics verify that the estimates of demand are reasonable.

Prior to this analysis, some employees had been issued cards providing them access to Garage B. These
employees were estimated to require almost 500 spaces in 2016. It was assumed that, for this analysis, these
employees would be accommodated in an employee-dedicated facility in the future and would no longer
occupy spaces accessible to the public.

3113 Forecasting Future Demand and Requirements

The increase in originating passengers was used to estimate future parking requirements. The numbers of
enplaned passengers in 2012 and the forecast numbers through 2032 were used to calculate expected growth
in public parking demand at the Airport. Exhibit 3-5 depicts forecast changes in passenger activity.

Based on transactions, total 2012 design day demand was estimated to be 4,856 spaces. Similarly, total
overnight occupancy in 2012 was estimated to be 3,394 spaces (70 percent of design demand). The relationship
between daily peak and overnight demand was assumed to be constant over the planning horizon and was
applied to the maximum observed October 2012 overnight occupancy (3,818 spaces) in order to estimate a
total peak day demand of 5,462 spaces. The level of service factors were then applied to design day demand,
and both design and peak day demands were rounded up to the nearest 10 spaces to estimate 2012
requirements, as shown in Table 3-2, highlighting a need for 5,240 spaces on the design day and 5,470 spaces
on the peak day, in which both are below the total capacity of 6,980 spaces.
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Exhibit 3-5: Forecast Enplaned Passenger Activity
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SOURCE: Ricondo & Associates, Inc., January 2016.
PREPARED BY: Ricondo & Associates, Inc.,, January 2016.
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Table 3-2: Estimated On-Airport Public Parking Space Requirements

HIGH GROWTH SCENARIO
BASELINE FORECAST FORECAST
EXISTING (2012) 2015 2024 2032 2015 2024 2032
f;ﬁ:?O”:S? Passengers 41 68 80 82 69 86 8.9
S:S%L”nagtz‘rg (Egi‘l’l'g:gj 2.8 39 48 5.3 39 49 5.5
REQUIREMENTS (SPACES) Y/
DESIGN DAY CAPACITY DEMAND  REQUIREMENTSY 2015 2024 2032 2015 2024 2032
Garage A 2,980 2,609 2,880 3970 4940 5440 4020 5070 5630
Garagels 4,000 2,246 2,360 3260 4060 4470 3300 4170 4,630
Total 6,980 4,856 4,740 6540 8140 8960 6620 8360 9,280
Surplus/(Deficit) 2,240 440 (1L160)  (1,980) 360 (1,380)  (2,300)
PEAK DAY
Total 6,980 5,462 4,970 6,860 8530 9410 6940 8760 9,740
Surplus/(Deficit) 2,010 120 (1,550)  (2430) 40 (1L780)  (2,760)
NOTES:

1/ Requirement rounded up to nearest 10 spaces. Includes 500 employee spaces removed.

2/ Level of service factors of 10 percent and 5 percent were applied to Garages A and B, respectively.

SOURCE: Ricondo & Associates, Inc., January 2016.
PREPARED BY: Ricondo & Associates, Inc., January 2016.

Applying the proportional changes in passenger activity to the 2012 total design and peak day demands
produced future total demands. Applying the same level of service factors and the same rounding as 2012
requirements produced estimated future design and peak day requirements, as depicted on Exhibit 3-6 for the

baseline forecast and Exhibit 3-7 for the high growth scenario forecast.
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Exhibit 3-6: Estimated Public Parking Requirements (Baseline Forecast)
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SOURCE: Ricondo & Associates, Inc., January 2016.
PREPARED BY: Ricondo & Associates, Inc.,, January 2016.
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Exhibit 3-7: Estimated Public Parking Requirements (High Growth Scenario Forecast)
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SOURCE: Ricondo & Associates, Inc., January 2016.
PREPARED BY: Ricondo & Associates, Inc.,, January 2016.

As shown in Table 3-2, the existing garages would be unable to accommodate all demand on typically busy
days at the activity levels forecast through the planning period. Capacity could be expected to be insufficient
on typically busy days and on peak days beginning in 2016 for both the baseline and the high growth scenario
forecasts. By 2032, an additional 1,160 spaces could be required to consistently accommodate demand when
using the baseline forecast, and 2,190 spaces could be required to accommodate demand when using the high
growth scenario forecast. On the absolute peak day in 2032, 2,430 additional spaces would be required to
accommodate all demand when using the baseline forecast, and 2,760 spaces would be required when using
the high growth scenario forecast.

3114 Conclusions

For both forecast scenarios, Garages A and B are expected to be insufficient in regards to accommodating future
design day or peak day demand. The timing of the need for new spaces will be dependent on the rate at which
demand increases, which is in turn dependent on the rate at which activity (specifically originating passenger

Airport Master Plan Update
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activity) increases at the Airport. Future demand is also dependent on other factors, such as the split between
different types of travel (i.e., business vs. leisure) and economic factors (e.g., parking rates, airline ticket fares),
that may or may not change the profile of demand in the future. At the time of this Sensitivity Analysis, Garage
C was under design to accommodate approximately 3,800 parking spaces with an additional 1,000 spaces
available for valet parking on the two lower levels. Garage C is intended to meet the parking demand through
2032.

3.1.2 ON-AIRPORT EMPLOYEE PARKING

The on-Airport employee parking facilities maintained by the City and considered in this analysis are located in
the terminal area, as depicted on Exhibit 3-1. Other facilities not considered in this analysis are reserved for and
managed by Airport tenants. Total on-Airport employee parking capacity is 497 spaces.

Estimated 2012 on-Airport employee parking demand was provided by the City, in which the information was

obtained through a survey of tenants and users requiring parking in Airport-operated facilities. These demands
are summarized in Table 3-3.

Table 3-3: 2012 On-Airport Employee Parking Space Demand

TENANT DEMAND
Department of Aviation 175
Department of Aviation Employee Parking 159
Communications Center 5
Badging 3
Additional 8
Federal Aviation Administration 55
Transportation Security Administration 42
Other Airlines 40
Southwest Airlines 15
Concessionaires 40
Other 70
Dallas Police Department 30
Taxicab Starters 5
Diamond Security 6
Weather Staffing Contractor 4
Visitor 25
Total 437

NOTE:
1/ Contract group providing weather staffing at the Airport named FOFM/AWO in 2012.

SOURCE: City of Dallas, 2012.
PREPARED BY: Ricondo & Associates, Inc.,, January 2016.

Airport Master Plan Update
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Changes in employee parking demand are caused by changes in staffing, which are related in part to changes
in passenger activity (e.g., concessionaires) and in part to changes in the number of aircraft operations (e.g.,
maintenance) at the Airport. For this reason, changes in employee parking demand were estimated based on
the average change rates of passenger activity, as depicted on Exhibit 3-5, and aircraft operations, as depicted
on Exhibit 3-8. Employee parking demands were converted to requirements by rounding up to the nearest 10
spaces. Estimated employee parking requirements are depicted on Exhibit 3-9 for the baseline forecast and
on Exhibit 3-10 for the high growth scenario forecast; they are also summarized in Table 3-4. As a result of
the forecast increase in aviation activity at the Airport and the accommodation of employee parking displaced
from Parking Garages A and B, an additional 973 spaces would be required by 2032 for the baseline forecast.
For the high growth scenario forecast, an additional 1,113 spaces would be required by 2032. The location of
the employee spaces is to be determined. Starting in October 2014, employees have been shuttled from Love
Hub on Lemmon Avenue.

Exhibit 3-8: Forecast Aircraft Operations
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SOURCE: Ricondo & Associates, Inc., January 2016.
PREPARED BY: Ricondo & Associates, Inc., January 2016.
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Exhibit 3-9: Forecast Employee Parking Requirements (Baseline Forecast)
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SOURCE: Ricondo & Associates, Inc., January 2016.
PREPARED BY: Ricondo & Associates, Inc., January 2016.
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Exhibit 3-10: Forecast Employee Parking Requirements (High Growth Scenario Forecast)
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Table 3-4: Estimated On-Airport Employee Parking Space Requirements

BASELINE FORECAST

HIGH GROWTH SCENARIO

FORECAST
EXISTING
YEAR (2012) 2015 2024 2032 2015 2024 2032
Enplaned Passengers (millions) 4.1 6.8 8.0 8.2 6.9 8.6 8.9
Originating Passengers (millions) 2.8 3.9 4.8 5.3 3.9 4.9 5.5
Aircraft Operations (thousands) 177.1 220.5 224.6 225.8 2116 224.8 2283
Employee Lot Requirements '/ 440 580 650 690 570 660 700
Plus Garage A/Garage B Parkers 500 660 741 780 650 805 910
Requirements / 940 1,240 1,391 1,470 1,220 1,465 1,610
Average Growth % - 313% 48.0% 56.4% 29.7% 55.9% 71.3%
Surplus/(Deficit) (443) (743) (894) (973) (723) (968) (1,113)

NOTES:
1/ Rounded up to nearest 10 spaces.
2/ From 2012 data.

SOURCE: Ricondo & Associates, Inc., January 2016.
PREPARED BY: Ricondo & Associates, Inc., January 2016.

3.2 Airport Access Requirements

Ricondo & Associates, Inc. conducted a demand/capacity analysis for the Airport's access and ground support
system components. This analysis includes a review of previous demand/capacity analyses and incorporates
the results of the sensitivity forecasts prepared by R&A for the MPU.

3.21 FORECASTS

For this Sensitivity Analysis, gated flight schedules were developed for year 2015, in addition to baseline and
high growth scenarios for year 2024 and year 2032. These forecasts were converted to rolling 60-minute
passenger volumes at curbside by applying airline load factors, Origin and Destination(O&D) percentages, and
lead/lag time at curbside to the gated passenger flight schedules. Since DAL has both arrival and departure
functions on the same level at the Airport, the combined arrivals plus departures passenger (total passenger)
peak period is most critical for this analysis. Measuring the passenger results at curbside, the baseline and high
growth scenarios for 2024 and 2032 resulted in almost identical peak values, with only the high growth scenario
having higher passenger volumes in the hours between the peaks. As a result, the baseline growth scenario
had higher values during the peak periods and, therefore, was utilized in this analysis. Exhibit 3-11 compares
the baseline growth scenario with the high growth scenario for 2024 and 2032.

Airport Master Plan Update
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Exhibit 3-11: Baseline Growth versus High Growth Scenario Total Passengers at Curbside (2024 and 2032)

2,600
2,400
2,200

£ 2,000

=

O 1,800

®

o 1,600

5 1400

o

> 1,200

1,000
800
600
400
200

Passenger

5:00
5:30
6:00 T
6:30 1
7:00
7:30
8:00 T
8:30 1
9:00
9:30 1
10:00
10:30
11:00
11:30 7
12:00
12:30 7
Q@ 13:00
13:30 7
14:00
15:00
15:30 7
16:00
16:30 7
17:00
17:30 7
18:00
18:30 7
19:00
19:30
20:00
20:30
21:00
21:30
22:00
22:30
23:00
23:30

60-minute Rolling Hour Time of Day (Hour Ending)

= 2032 High DEPARTURES + ARRIVALS  e====?2032 Baseline DEPARTURES + ARRIVALS
2024 High DEPARTURES + ARRIVALS ~ ======2024 Baseline DEPARTURES + ARRIVALS

NOTE: The time for the graph begins at 5:00am due to the Voluntary Noise Abatement Program which allows no commercial flight to depart earlier
than 6:00 a.m.
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To obtain the future growth relationships relative to the baseline 2013 calibrated data used in the MPU, the
total arrival plus departure passenger volumes at curbside for 2015, 2024, and 2032 were compared on
Exhibit 3-12. The resulting morning and afternoon peaks from these graphs are tabulated in Table 3-5, and
result in peak hour growth rates that were used to project the landside roadway volumes accordingly.
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Exhibit 3-12: Departures and Arrivals Passengers at Curbside (2013/2015/2024/2032)
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Table 3-5: Peak Hour Passenger and Growth Rates for Landside

Sensitivity Analysis

2013 2015 2024 2032
A.M. PEAK P.M. PEAK A.M. PEAK P.M. PEAK A.M. PEAK P.M. PEAK A.M. PEAK P.M. PEAK
6:10AM.- 6:35P.M.- 5:50AM.- 5:15P.M.- 555AM.- 5:15P.M.- 5:55A.M.- 5:15P.M.-
7:10 A.M. 7:35 P.M. 6:50 A.M. 6:15 P.M. 6:55 A.M. 6:15 P.M. 6:55 A.M. 6:15 P.M.
Departures Passengers 851 528 1,468 782 1,794 1,019 1,843 1,145
Arrivals Passengers 0 663 31 1,016 61 1,255 69 1,407
Total Passengers 851 1,191 1,499 1,798 1,855 2,274 1,912 2,552
Growth Relative to 2013 - - 76.1% 51.0% 118.0% 90.9% 124.7% 114.3%
SOURCE: Ricondo & Associates, Inc., June 2016.
PREPARED BY: Ricondo & Associates, Inc., June 2016.
Airport Master Plan Update
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3.2.2 ON-AIRPORT ROADWAYS

The on-Airport roadway demand/capacity analysis conducted for the MPU consisted of updating the trip
generation and trip assignment models developed for the Love Field Modernization Program (LFMP). For the
Sensitivity Analysis, the following infrastructure and operational changes were incorporated for the 2024 and
2032 models:

e Opening of public parking Garage C on Aviation Place, with the diversion of 43 percent of on-Airport
parking demand to this new parking structure

o Inbound Herb Kelleher Way at Aviation Place intersection improvements to allow two outbound lanes
from Aviation Place

o Outbound Herb Kelleher Way at Contrail Lane intersection reconfiguration to reduce the outbound
Herb Kelleher Way lanes from four lanes to three, allowing for free-flow left turn of outbound Contrail
Lane onto Herb Kelleher Way

o Relocation of the cell phone lot to a new location on Aviation Place

o Relocation of the on-Airport rental car companies to a Consolidated Rental Car Facility (Site 3) at the
location of Denton Drive and Mockingbird Lane

A spreadsheet demand/capacity model was created to calculate the capacity of the roadway system on a link-
by-link basis. The terminal area roadways are classified based on speed-flow rate tables applicable to airport
roads, as developed in conformance with Airport Cooperative Research Program (ACRP) Report 40, Airport
Curbside and Terminal Area Roadway Operations. The capacity and level of service ranges for terminal area
roadways are summarized on Exhibit 3-13. Roadways at DAL range from entry/exit roadways with speeds of
40 miles per hour to curbside roadways with speeds below 20 miles per hour. For the ease of identifying links
in the analysis table, each link was given a letter designation. Exhibit 3-14 provides a map of the links
considered in this demand/capacity analysis.

The link-by-link demand/capacity analysis was conducted for 2015, 2024, and 2032 for both the a.m. and p.m.
peak periods based on the growth factors relative to originating enplaned passengers. The resulting link
demand volumes and resulting level of service (LOS) for each link are presented in Table 3-6. LOS A represents
the optimal operating condition, characterized by uninterrupted free-flow operations. At the other end of the
scale, LOS F represents the worst operating condition, characterized by severe roadway congestion and delay.
LOS C is generally a desirable operating condition for the design of new facilities; however, LOS D conditions
may be acceptable at some larger airports during peak periods. For purposes of analyzing existing facilities and
the need to provide improvements, it was assumed that LOS D conditions would trigger capacity enhancements
or demand reduction measures before LOS E or LOS F conditions occur.

Airport Master Plan Update
Sensitivity Analysis [3-19]



DALLAS LOVE FIELD

AUGUST 2017

" [
2l

— 1T

I

ICoIvi?Ié Avehy

——

1 Aviation Place _ J
J \

Tom Braniff Lgne
venue

a

o Ansley Avenue

it N

-

) Wadddilabe

o
Ralstgn AEIr

o

Aubrey Ave

Contrail Lane
Recirculation Roadﬂ

o -

HP
torta

<—=VIUUNIIT

4

Maximum Capacity Ranges

Level of Service

3

)| )

Roadway Classification Speed(mph) A B C D _E 0O
. O oM - o
W Entry/Exit Roadway 40 360 600 860 1130 1410 D O o0 obid o0 . o
s Terminal Loop Road 30 300 480 700 930 1,170 0 J— o
Terminal Access Road 20 250 400 600 800 1,010 e U T ey o
m Curbside 20 250 400 600 800 1,010 0 0YJ) oooo fjg 00000 0l jgo 00g
Service Road 20 250 400 600 800 1,010 :l
Capacity = number of vehicles per hour per lane |[| D D I:”:l D U D I:“:I |:| ] [L_f = “D DDDD U ] rl |:| nl —

SOURCES: Transportation Research Board, ACRP Report 40, July 2010. Ricondo & Associates Inc, June 2016.

PREPARED BY: Ricondo & Associates, Inc., June 2016.

NORTH 0 NTS

Drawing: N:\Love Field\21 Landside Sensitivity Analysis\05 CAD\Data Collection Plan_v5_SA_rev.dwg_Layout: Exhibit 3-13_Jul 27, 2017, 10:44am

Roadway Link Capacities

Airport Master Plan Update
Sensitivity Analysis




DALLAS LOVE FIELD

AUGUST 2017

Lower Level Roadway o |
(Commercial Vehicles) Aviation Place

Upper Level Roédway / L ﬂ

*——————r——r——— Recirculation Road —J

Herb Kelleher Way

[

5 0 DEM»‘
& g [
> |
< O E >
[ =
) 0 4
= - > _|
1] —
T S

o|
B =
DJU

ge O

7\

)

%& A - e Y

i

;A N
T el |

Al

L

SOURCE: Ricondo & Associates, Inc., June 2016.
PREPARED BY: Ricondo & Associates, Inc., June 2016.

NORTH 0 NTS

Drawing: N:\Love Field\21 Landside Sensitivity Analysis\05 CAD\Data Collection Plan_v5_SA_rev.dwg_Layout: Exhibit 3-14_Sep 13, 2017, 1:44pm

EXHIBIT 3-14

Roadway Network Link Designations

Airport Master Plan Update
Sensitivity Analysis



DALLAS LOVE FIELD

AUGUST 2017

Table 3-6: Terminal Area Roadway Demand/Capacity Analysis

MAXIMUM LOS E

BASELINE CAPACITY ¥ 2015 2024 2032
VEHICLES LINK A.M. PEAK P.M. PEAK A.M. PEAK P.M. PEAK A.M. PEAK P.M. PEAK
PER LANE CAPACITY

NUMBER LINK PER (VEHICLES/ LEVEL OF LEVEL OF LEVEL OF LEVEL OF LEVEL OF LEVEL OF

LINK LOCATION OF LANES  SPEED HOUR HOUR) VOLUME  SERVICE VOLUME SERVICE VOLUME SERVICE VOLUME SERVICE VOLUME SERVICE VOLUME SERVICE
A Herb Kelleher Way, Inbound between Mockingbird Lane and Hawes Avenue 4 40 1,410 5,640 1,987 B 1,259 A 2,283 B 1,128 A 2,353 B 1,265 A
B Herb Kelleher Way, Inbound between Hawes Avenue and Tom Braniff Lane 4 40 1,410 5,640 1,975 B 1,289 A 2,268 B 1,165 A 2,338 B 1,307 A
C Herb Kelleher Way, Inbound between Tom Braniff Lane and 2nd Recirculation Road 3 40 1,410 4,230 2,126 C 1,514 B 2,454 C 1,449 B 2,530 C 1,626 B
D Herb Kelleher Way, Inbound between 2nd Recirculation Road and Outbound Recirculation Road 4 30 1,170 4,680 2,159 C 1,581 B 2,531 C 1,688 B 2,608 C 1,894 B
E Herb Kelleher Way, Inbound between Outbound Recirculation Road and Aviation Place Exit 3 30 1,170 3,510 2,084 C 1,489 C 2,530 D 1,837 C 2,608 D 2,061 C
F Herb Kelleher Way, Inbound between Aviation Place Exit and Contrail Lane Outbound Road 3 30 1,170 3,510 1,687 C 1,376 B 1,634 C 1,409 B 1,684 C 1,581 C
G Herb Kelleher Way, Inbound between Aviation Place Exit and Aviation Place Inbound to Terminal 4 30 1,170 4,680 1,722 B 1,468 B 1,725 B 1,610 B 1,778 B 1,806 B
H Herb Kelleher Way, Inbound prior to Garages A and B Entrance 6 20 1,010 6,060 1,722 B 1,468 A 1,725 B 1,610 B 1,778 B 1,806 B
I Herb Kelleher Way, Inbound between Garages A and B Entrance and Upper/Lower Level Terminal Split 6 20 1,010 6,060 962 A 1,341 A 1,190 A 1,733 B 1,227 A 1,945 B
K Entrance to Garages A and B 1 20 1,010 1,010 761 D 127 A 535 C 91 A 552 C 102 A
S Upper Level Curbside Exit 2 20 1,010 2,020 754 B 1,050 C 933 @ 1,365 D 962 C 1,532 D
T Lower Level Curbside Exit 1 20 1,010 1,010 208 A 292 B 257 B 368 B 265 B 414 C
U Herb Kelleher Way, Outbound between Terminal Exit and Garages A and B Exit Road 3 30 1,170 3,510 962 B 1,341 B 1,190 B 1,733 C 1,227 B 1,945 C
\Y% Garages A and B Exit Road 2 30 1,170 2,340 48 A 563 A 33 A 405 A 34 A 454 A
w Herb Kelleher Way, Outbound between Garages A and B Exit and 1st Recirculation Road 4 30 1,170 4,680 1,009 A 1,905 B 1,223 B 2,138 C 1,261 B 2,400 C
X Herb Kelleher Way, Outbound between 1st Recirculation Road and Contrail Lane 3 30 1,170 3,510 974 B 1,813 C 1,180 B 2,022 C 1,216 B 2,269 D
Y Herb Kelleher Way, Outbound between Contrail Lane and Outbound Recirculation Road 4 30 1,170 4,680 1,256 B 2,026 C 1,554 B 2,598 C 1,602 B 2,916 D
Z Herb Kelleher Way, Outbound between Outbound Recirculation Road and 2nd Recirculation Road 4 30 1,170 4,680 1,331 B 2,118 C 1,600 B 2,631 C 1,649 B 2,952 D
AA Herb Kelleher Way, Outbound between 2nd Recirculation Road and Tom Braniff Lane 3 40 1,410 4,230 1,298 B 2,050 C 1,558 B 2,507 C 1,606 B 2,813 D
AB Herb Kelleher Way, Outbound between Tom Braniff Lane and Hawes Avenue 4 40 1,410 5,640 1,312 A 2,054 B 1,259 A 2,377 B 1,298 A 2,667 C
AC Herb Kelleher Way, Outbound between Hawes Avenue and Mockingbird Lane 4 40 1,410 5,640 1,248 A 1,955 B 1,181 A 2,252 B 1,217 A 2,527 C
AD Hawes Avenue, Northbound 1 30 1,170 1,170 74 A 105 A 91 A 133 A 94 A 149 A
AE Hawes Avenue, Southbound 1 30 1,170 1,170 34 A 63 A 42 A 80 A 44 A 90 A
AF Tom Braniff Lane, Northbound 1 20 1,010 1,010 51 A 80 A 28 A 118 A 29 A 133 A
AG Tom Braniff Lane, Southbound 1 20 1,010 1,010 152 A 232 A 90 A 158 A 93 A 177 A
AH 2nd Recirculation Road 1 30 1,170 1,170 33 A 68 A 41 A 124 A 43 A 139 A
Al Outbound Recirculation Road 1 30 1,170 1,170 76 A 92 A 46 A 32 A 47 A 36 A
AJ Contrail Lane, Outbound adjacent to 1st Recirculation Road 1 20 1,010 1,010 282 B 213 A 349 B 269 B 359 B 302 B
AK 1st Recirculation Road 1 20 1,010 1,010 35 A 92 A 44 A 116 A 45 A 131 A
AL Aviation Place, Northbound Exit Road 1 20 1,010 1,010 321 B 21 A 803 E 311 B 828 E 349 B
AN Aviation Place, Southbound Outbound Lanes through Intersection at Herb Kelleher Way 2 20 1,010 2,020 206 A 121 A 280 A 460 A 289 A 516 B

NOTE:
1/ Refer to Exhibit 3-13 for roadway link capacities for all LOS ranges.

SOURCE: Ricondo & Associates, Inc., June 2016.
PREPARED BY: Ricondo & Associates, Inc., June 2016.
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The a.m. peak resulted in the highest roadway volumes, with the single-lane ramp to the entrance to Garages
A and B (Link K) experiencing LOS D by 2015. Once Garage C opens and parking demand is diverted to the new
garage, Link K no longer experiences a poor LOS in years 2024 and 2032. As a result of the parking shift to
Garage C, the single-lane Aviation Place northbound (Link AL) toward the new garage would then experience
a.m. peak LOS E in years 2024 and 2032. Inbound Herb Kelleher Way (Link E) prior to the exit to Aviation Place
would experience a.m. peak LOS D in years 2024 and 2032 due to forecast growth.

The link that would experience capacity problems during the p.m. peak of forecast year 2032 is Upper Level
Curbside Exit Roadway (Link S). Here, the curbside roadway narrows from four lanes to two lanes, which creates
a bottleneck LOS D. Additionally, the outbound lanes of Herb Kelleher Way from Contrail Lane to Tom Braniff
Lane (Links X, Y, Z, and AA) reach LOS D.

3.23 ON-AIRPORT INTERSECTION LEVEL-OF-SERVICE ANALYSIS

Intersection LOS analysis provides a quantitative means of analyzing the operation of signalized and
unsignalized intersections. This analysis was conducted at two signalized intersections: Herb Kelleher Way and
Aviation Place and Herb Kelleher Way and Tom Braniff Lane. The intersection of Herb Kelleher Way and Hawes
Avenue is stop-controlled and was analyzed using a different process. In all cases, Synchro® 7° was utilized to
analyze the intersections based on Highway Capacity Manualé procedures.

The existing signal timings at the two signalized intersections were obtained from the City's Department of
Public Works and Transportation, and were incorporated within a Synchro signal timing network model that
was created to analyze the terminal area roadway and traffic signal network. Table 3-7 presents the estimated
vehicle delay, volume to capacity ratio (V/C), and LOS during the a.m. departures peak and the p.m. arrivals peak
at the two intersections for years 2015, 2024, 2032. It is anticipated that both of the signalized intersections will
operate at LOS B or better during forecast year 2032.

5

6

Synchro® 7 is a traffic-signal simulation and optimization software developed by Trafficware.

Transportation Research Board, Highway Capacity Manual, 2010.

Airport Master Plan Update
Sensitivity Analysis [3-23]



DALLAS LOVE FIELD AUGUST 2017

Table 3-7: Estimated Intersection Level of Service Analysis

HERB KELLEHER WAY HERB KELLEHER WAY AT HERB KELLEHER WAY
AT AVIATION PLACE TOM BRANIFF LANE AT HAWES AVENUE
(SIGNALIZED) (SIGNALIZED) (STOP-CONTROLLED)
DEPARTURE  ARRIVAL  DEPARTURE  ARRIVAL DEPARTURE  ARRIVAL
PEAK PEAK PEAK PEAK PEAK PEAK
Delay (seconds) 9.90 6.20 11.80 17.50 25.60 118.50
2015 v/C¥ 0.46 038 0.51 0.40 047 076
Los ¥ A A B B D
Delay (seconds) 6.10 3.50 9.60 9.10 7.40 23.60
2024 v/C¥ 0.59 036 0.59 038 168 232
LOS ¥ B B B B E D
Delay (seconds) 12.20 19.80 1140 17.30 46.60 118.20
2032 v/C 047 053 061 043 047 0.85

NOTES:

1/ LOS - Level of Service. Intersection LOS is a function of delay attributed to the traffic control device, either a traffic signal or a stop sign, and is expressed
in seconds per vehicle based on the following criteria:

Signalized Intersection Level of Service Stop-Controlled Level of Service

LOS Control Delay (seconds/vehicle) LOS Control Delay (seconds/vehicle)
A <10.0 A <10.0

B >10.0 and < 20.0 B >10.0 and < 15.0

C >20.0 and < 35.0 C >15.0and < 25.0

D >35.0 and < 55.0 D >25.0 and < 35.0

E >55.0 and < 80.0 E >35.0 and < 50.0

F >80.0 F >50.0

2/ V/C-Volume to Capacity Ratio. If this value is greater than 1.0, there is more traffic demand than the roadway can handle, and delays are imminent.

SOURCES: Ricondo & Associates, Inc., June 2016; Transportation Research Board, Highway Capacity Manual, 2010.
PREPARED BY: Ricondo & Associates, Inc., June 2016.

As shown in Table 3-7, it is estimated that the stop-controlled intersection at Herb Kelleher Way and Hawes
Avenue would operate at LOS F at forecast year 2015 during the arrivals peak, but it would slightly improve for
forecast year 2024 due to the reduction of rental car traffic. However, it would eventually fall back to LOS F in
forecast year 2032. The poor intersection performance is attributed to the left-turning southbound Hawes
Avenue experiencing a difficult movement across four inbound lanes on Herb Kelleher Way onto outbound
Herb Kelleher Way. At the time of this Sensitivity Analysis, the intersection was experiencing congestion and
backups past Hawes Avenue during peak periods. While it could be assumed that this intersection would benefit
from signalization to improve the LOS, its proximity to the Cedar Springs Road/Herb Kelleher Way and
Mockingbird Lane intersection, as well as the long queuing on outbound Cedar Springs Road/Herb Kelleher
Way, suggest that this intersection would operate better as a right-in/right-out for inbound Cedar Springs
Road/Herb Kelleher Way traffic.

3.24 OFF-AIRPORT ROADWAYS

The performance of off-Airport roadways and intersections is critical for access to the Airport by passengers
and employees, as well as by ground transportation services. A quantitative review of the roadway system,
including intersection analyses, was conducted to assess the anticipated decrease in LOS for these facilities over
the planning horizon. While improvements to off-Airport roadways may not be actionable, with an
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understanding of the future performance of these roads and intersections, the other City Departments may be
able to work with the Department of Aviation to ensure the inclusion of appropriate improvements into a
transportation improvement program sponsored by the City of Dallas.

The intersection turning movement counts were collected on Friday, February 21, 2014, and on Monday,
February 24, 2014. Data were collected during the a.m. peak (6:00 a.m. to 8:30 a.m.) and during the p.m. peak
(4:30 p.m. to 8:00 p.m.) at the following intersections:

o Airdrome Drive at Lemmon Avenue

e Mockingbird Lane at Lemmon Avenue

o Mockingbird Lane at Airdrome Drive

e Mockingbird Lane at Cedar Springs Road/Herb Kelleher Way

e Mockingbird Lane at Denton Drive

From the intersection turning movement counts, the a.m. and p.m. rolling 60-minute peak hours from the data
set were identified for each intersection. The a.m. peak hour was identified as 7:30 a.m. to 8:30 a.m., and the
p.m. peak hour was identified as 4:30 p.m. to 5:30 p.m. To analyze intersection demand/capacity performance,
the peak hour turning movement counts, along with intersection geometry and signal phasing and timing, were
input into Synchro® 7. The turning movement counts for these peak periods, as well as the existing intersection
LOS computed using Synchro® 7 (based on Highway Capacity Manual procedures), are presented on
Exhibit 3-15 and Exhibit 3-16 for the a.m. and p.m. peaks, respectively.

With the existing traffic volumes for the off-Airport roadways identified for the data collection period in February
2014, the roadway volumes were then factored back to baseline 2013 values based on passenger activity from
the baseline gated airline schedule. This resulted in baseline 2013 volumes in which LOS was established for
the intersections, and a spreadsheet trip generation model was prepared to segment traffic by activity type (e.g.,
airline passenger traffic, other Airport traffic, and non-Airport background traffic). Different growth rates for all
three traffic components were developed using the following assumptions:

o Airline passenger traffic will increase based on originating enplaned passengers for the various years.

o Other service and employee Airport traffic will increase in proportion to the blended averages of annual
originating passenger growth rate and annual aircraft operations growth rate.

e Non-Airport background traffic activity will increase based on regional traffic growth rates, as reported
by the North Central Texas Council of Governments (NCTCOG) model, and historical economic growth
rate for gross metropolitan product (GMP), as reported for Dallas-Fort Worth-Irving, Texas, by The
United States Conference of Mayors.’

7

The United States Conference of Mayors, U.S. Metro Economies Outlook - Gross Metropolitan Product, and Critical Role of Transportation
Infrastructure, July 2012.
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Another assumption related to the trip generation model for the off-Airport roadways is the opening of a
Consolidated Rental Car Center located off-Airport at the intersection of Mockingbird Lane and Denton Drive
(Site 3). Rental car traffic related to rental car operations would be conducted at this new consolidated site,
thus removing many rental car trips from the on-Airport roadway. Access to/from the Consolidated Rental Car
Center would be provided via a single bus service between the facility and the commercial curbside at the
Airport on a 5-minute headway. This alone would reduce the number of busing trips from over 60 trips per
hour to just 12 trips per hour.

This off-Airport roadway analysis does not assume any improvements to the number of lanes or the geometry
of any of the existing intersections. It is understood that many of these roadway and intersection movements
are currently at or near capacity, but assuming any other infrastructure changes other than adjustments to
existing signal timings is beyond the scope of this Sensitivity Analysis.

New intersection turning movement volumes based on the three different growth rates for 2015, 2024, and
2032 were produced using the spreadsheet trip generation model. Each of the scenarios was then modeled in
Synchro® 7 to determine the LOS for each intersection. The results of the 2015 a.m. peak hour scenario are
presented on Exhibit 3-17. The additional traffic generated by the Airport results in a minimum of one
movement on each approach to the Cedar Springs Road/Herb Kelleher Way at Mockingbird Lane intersection
being at LOS E or worse, with the intersection as a whole operating at LOS F. Additionally, the left-turn traffic
on the eastbound Denton Drive approach at Mockingbird Lane also decreases to LOS F. The 2015 p.m. peak
hour scenario results are displayed on Exhibit 3-18. The outbound traffic at the Cedar Springs Road/Herb
Kelleher Way and Mockingbird Lane intersection increases beyond the left-turn capacity of the dual left-turn
lanes, affecting this movement as well as degrading the other approaches. However, this intersection as a whole
is still operating at an overall LOS E. The intersection of Denton Drive at Mockingbird Lane degrades to an
overall LOS D in 2015.

Traffic analysis results for the baseline forecast year 2024, representing 7.9 million annual enplaned passengers
(MAEP), are presented on Exhibit 3-19 and Exhibit 3-20. During the a.m. peak hour, all approaches would
have at least one movement at LOS F at the Cedar Springs Road/Herb Kelleher Way at Mockingbird Lane
intersection, even though overall intersection performance would be at LOS E. During the p.m. peak, the LOS
at the Cedar Springs Road/Herb Kelleher Way and Mockingbird Lane intersection would deteriorate from LOS
D to an overall LOS F.

Traffic analysis results for the baseline forecast year 2032, representing 8.2 MAEP, are presented on Exhibit 3-21
and Exhibit 3-22. With the Cedar Springs Road/Herb Kelleher Way at Mockingbird Lane intersection operating
at LOS F in both the a.m. and p.m. peak hours, the intersection would not be able to process the Airport traffic
demand and heavy southbound commuter traffic. Therefore, traffic from the Cedar Springs Road/Herb Kelleher
Way at Mockingbird Lane intersection would affect other intersections, as well as create gridlock during the a.m.
peak hour. Similar traffic would occur during the p.m. peak hour, but the heavy Airport traffic and northbound
commuter Mockingbird Lane traffic would be most heavily affected.

Table 3-8 summarizes the LOS analysis for the nonterminal roadway intersections.
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Table 3-8: Off-Airport Roadway Intersection Level of Service Analysis

2015 2024 2032
INTERSECTION INTERSECTION INTERSECTION
DELAY INTERSECTION DELAY INTERSECTION DELAY INTERSECTION
(SECONDS) LOS (SECONDS) LOS (SECONDS) LOS
Lemmon Avenue and Mockingbird
Lane 35.0 D 60.9 E 102.7 F
Airdrome Drive and Lemmon Avenue 27.1 C 236 C 209 C
AM Mockingbird Lane and Airdrome

“""  Drive 15.6 B 134 B 16.5 B
Mockingbird Lane and Herb Kelleher
Way 82.6 F 178.8 F 228.0 F
Mockingbird Lane and Denton Drive 25.6 C 88.5 F 160.0 F
Lemmon Avenue and Mockingbird
Lane 29.1 C 415 D 88.2 F
Airdrome Drive and Lemmon Avenue 27.0 C 391 D 87.7 F

.M Mockingbird Lane and Airdrome

" Drive 24.7 C 293 C 341 C
Mockingbird Lane and Herb Kelleher
Way 58.3 E 125.7 F 213.7 F
Mockingbird Lane and Denton Drive 40.0 D 81.4 F 162.6 F

NOTE:

LOS - Level of Service

SOURCE: Ricondo & Associates, Inc., June 2016.
PREPARED BY: Ricondo & Associates, Inc., June 2016.

3.25 CURBSIDE DATA AND GROWTH

Since the MPU, the terminal curbside allocations have changed to accommodate the operation of transportation
network companies (TNCs), which are app-based ride-hailing services that now account for about 25 percent of
the vehicles on the lower level commercial roadway at the Airport. The presence of TNCs at the Airport has not
affected the upper level departures curbside; although, they are allowed to drop off customers on the upper
level. TNCs are not allowed to pick up TNC customers on the upper level curbside designated for arrivals.
Instead, they have been allocated 192 feet at the end of the commercial curbside, which was previously used
by the hotel/parking shuttles for pick-up. The hotel/parking shuttles now pick up and drop off customers at
the same location between the rental car shuttles and the Dallas Area Rapid Transit (DART) public transit bus
stop. Exhibit 3-23 depicts the curbside zones, corresponding color codes, and linear curb length for each
designated zone.
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To obtain an accurate count of the new TNC traffic and current curbside conditions, a new curbside classification
data collection was conducted during the 7:00 a.m. to 9:00 a.m. period on Monday, May 2, 2016, and during the
4:00 p.m. to 6:00 p.m. period on Thursday, May 5, 2016. The peak-hour results of this vehicle classification study
confirm the vehicle mode shift from the past results of the MPU. Table 3-9 compares the current vehicle mode
classification to similar data collected on Monday, February 23, 2015. Other than the 12.6 percent increase in
overall a.m. peak-hour traffic and 5.3 percent increase in overall p.m. peak-hour traffic, the largest change was
the TNC mode capturing 25.3 percent of the lower level vehicle traffic. It should be noted that TNCs were not
allowed to pick up passenger from the Airport until April 2015.

The curbside classification data collected in May 2016 is considered equivalent to the peak month from 2015.
This statement can be justified based on historical monthly total passenger data at the Airport. Historically, May
monthly enplaned passengers are roughly within 1 percent of the peak month (October) from the previous year.
Table 3-10 illustrates this historical trend. Utilizing these new May 2016 curbside vehicle classification counts
as the 2015 peak month, the analysis applied the passenger forecast growth to the vehicle volumes to generate
year 2024 and year 2032 traffic volumes by mode for the curbside. Table 3-11 utilizes these passenger growth
rates to compute the total upper level and lower level curbside vehicle volumes. These new vehicle totals were
then distributed by the vehicle classification mode split from May 2016 to calculate the curbside
demand/capacity for the 2015, 2024, and 2032 peak periods.

3.2.6 CURBSIDES ANALYSIS

Curbsides consist of two primary components that have measurable capacity: (1) available curbside frontage
for the loading and unloading of passengers to/from vehicles and (2) throughput capacity of the adjacent travel
lanes. The length of available curbside frontage for a given vehicle mode will affect passenger LOS and safety.
Furthermore, crowded curbside frontage areas will have a direct effect on the throughput of the adjacent travel
lanes. The curbside demand/capacity analysis was conducted for the 2015, 2024, and 2032 passenger demand
conditions. The surplus/deficit of available curbside frontage and throughput capacity of the adjacent travel
lanes was therefore calculated for each of the baseline and forecast scenarios.

The curbside spreadsheet model developed to estimate peak-hour terminal curbside requirements uses peak-
hour vehicle counts combined with average dwell times by vehicle mode to determine the required linear length
of curbside. To account for non-uniform arrival rates and varying dwell times for vehicles stopped at the
curbside during the peak hour, the model applies a statistical “surge” factor based on a Poisson arrivals
distribution in order to estimate the maximum number of occupied parking spaces during the peak hour. The
estimated space requirements are multiplied by the average length of each vehicle type (including a buffer to
represent the empty space between two parked vehicles) to determine the demand for curbside frontage in
linear feet.
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Table 3-9: Vehicle Classification Summary

A.M. PEAK P.M. PEAK
FEBRUARY 23, 2015 MAY 2, 2016 FEBRUARY 23, 2015 MAY 5, 2016
(8:00 - 9:00 A.M.) (8:00 - 9:00 A.M.) (5:00 - 6:00 P.M.) (4:45 - 5:45 P.M.)
NUMBER NUMBER NUMBER NUMBER
OF PERCENT OF PERCENT OF PERCENT OF PERCENT

VEHICLES OFTOTAL VEHICLES OFTOTAL VEHICLES OFTOTAL VEHICLES OF TOTAL
UPPER LEVEL CURB
Private Vehicles 405 91.6% 426 94.0% 944 96.5% 973 94.0%
Taxicabs 29 6.6% 10 2.2% 23 24% 56 5.4%
TNCs N/A 0.0% 0 0.0% N/A 0.0% 0 0.0%
Hotel/Motel Shuttles 1 0.2% 3 0.7% 2 0.2% 0 0.0%
Airport-Operated Shuttles 0 0.0% 0 0.0% 1 0.1% 0 0.0%
Shared Ride Vans 0 0.0% 3 0.7% 6 0.6% 0 0.0%
Limousines 0 0.0% 0 0.0% 0 0.0% 1 0.1%
Other 7 1.6% 11 2.4% 2 0.2% 5 0.5%
Upper Level Total 442 100% 453 100% 978 100% 1,035 100%
LOWER LEVEL CURB
Private Vehicles 9 4.7% 2 0.8% 14 5.1% 3 1.1%
Taxicabs 48 25.0% 69 26.4% 64 233% 34 11.9%
TNCs N/A 0.0% 49 18.8% N/A 0.0% 72 25.3%
Hotel/Motel Shuttles 9 4.7% 12 4.6% 8 2.9% 13 4.6%
Airport-Operated Shuttles 95 49.5% 101 38.7% 111 40.4% 110 38.6%
Shared Ride Vans 7 3.6% 6 2.3% 13 4.7% 3 1.1%
Limousines 16 8.3% 16 6.1% 58 21.1% 46 16.1%
City Buses 4 21% 4 1.5% 3 11% 3 1.1%
Other 4 2.1% 2 0.8% 4 1.5% 1 0.4%
Lower Level Total 192 100% 261 100.0% 275 100% 285 100.0%
TERMINAL AREA TOTALS 634 714 1,253 1,320

NOTES:

Totals may not add to 100 percent due to rounding.
N/A - Not Available

SOURCES: Ricondo & Associates, Inc,, February 2015; Ricondo & Associates, Inc., May 2016.
PREPARED BY: Ricondo & Associates, Inc., June 2016.
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Table 3-10: Total Enplaned Passengers at Dallas Love Field by Month

MONTH 2012 2013 2014 2015 2016

January 623,894 612,195 654,738 966,548 1,196,357
February 620,947 605,687 631,628 916,278 1,142,788
March 695,266 717,084 752,224 1,130,032 1,336,097
April 671,088 697,012 745,869 1,162,896 1,290,794
May 708,483 742,296 774,400 1,235,181 1,359,889
June 715,260 763,035 769,946 1,232,233 1,324,533
July 714,989 760,161 775,308 1,270,096 1,289,835
August 704,335 728,447 725,890 1,299,700 1,277,098
September 644,597 682,187 692,451 1,296,192 1,324,807
October 732,399 763,854 863,771 1,376,644 1,393,310
November 685,145 687,546 985,678 1,302,084 1,326,232
December 657,524 711,082 1,041,733 1,309,614 1,300,998
Annual Total 8,173,927 8,470,586 9,413,636 14,497,498 15,562,738

NOTES:

Data in italics represent months after the termination of the Wright Amendment.

Data in bold represent how the May passenger totals closely approximate the peak month total from the previous year (October).

SOURCE: City of Dallas Aviation Department, Resources — Traffic Statistics, http://dallas—lovefield.com/resources—trafﬁc—statistics_current.html (accessed

June 2016).

PREPARED BY: Ricondo & Associates, Inc., June 2016.

Table 3-11: Peak Hour O & D Passenger, Vehicles, and Curbside Demand Growth

2015 2024 2032

A.M. PEAK P.M. PEAK A.M. PEAK P.M. PEAK A.M. PEAK P.M. PEAK

5:50 A.M. - 5:15 P.M. - 5:55 A.M. - 5:15 P.M. - 5:55 A.M. - 5:15 P.M. -

6:50 A.M. 6:15 P.M. 6:55 A.M. 6:15 P.M. 6:55 A.M. 6:15 P.M.
Departures Passengers 1,468 782 1,794 1,019 1,843 1,145
Arrivals Passengers 31 1,016 61 1,255 69 1,407
Total Passengers 1,499 1,798 1,855 2,274 1,912 2,552
Growth Relative to 2015 - - 23.8% 26.4% 27.6% 41.9%
Upper Level Vehicles 453 1,035 561 1,308 578 1,468
Lower Level Vehicles 261 285 323 360 333 404
Total Curbside Vehicles 714 1,320 884 1,668 911 1,872

SOURCE: Ricondo & Associates, Inc., June 2016.
PREPARED BY: Ricondo & Associates, Inc., June 2016.

Curbside frontage demand is a theoretical measurement of the peak accumulation of vehicles waiting at the
curbside if they were aligned nose-to-tail in a single queue. For existing conditions, a utilization factor can be
derived, which is the calculated ratio of curbside demand in linear feet divided by the existing curbside length.
The utilization factor provides an indication of the amount of double and triple parking that would result for a
given demand, and the LOS associated with a given utilization rate recognizes that vehicles do not park

uniformly along the curbside.

For example, a very low utilization factor indicates that vehicles are easily
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accommodated along the inner curb without the need to double-park. This utilization factor equates to an
excellent LOS (e.g., LOS A). Conversely, a very high utilization factor equates to double and triple parking along
the entire curbside, restricting vehicle movements and resulting in a poor LOS.

In this analysis, the upper level arrivals and departures curbsides allow for private vehicles to pick up and drop
off passengers in multiple lanes, while the lower level curbsides are all assigned to commercial vehicle passenger
loading/unloading, which is restricted to loading in the one lane directly adjacent to the curbside. Table 3-12
describes the LOS for various utilization ranges for multiple-lane passenger loading/unloading that occurs on
the upper level curbside, which is used primarily by private vehicles.

For private vehicle curbsides with multiple-lane passenger loading/unloading, LOS C is generally a desirable
condition during peak activity periods at major airports, including DAL on most days of the year. LOS C
represents an acceptable condition in which double-parking is common, especially near terminal entrances, with
some intermittent triple-parking. LOS D conditions may be acceptable during peak seasonal periods.

Table 3-12: Level of Service and Utilization Ranges for Curbsides with Multiple-Lane Passenger
Loading/Unloading

UTILIZATION
LOS RANGES DESCRIPTION
A 0% — 90% Excellent: Drivers experience no interference from pedestrians or other motorists
B 91% - 110% Very Good: Relatively free-flow conditions with limited double-parking
C 111% - 130% Good: Double-parking near doors is common with some intermittent triple-parking
D 131% - 170% Fair: Vehicle maneuverability is restricted due to frequent double/triple parking
E 171% — 200% Poor: Significant delays and queues; double/triple parking throughout curbside
F > 200% Failure: Motorists unable to access/depart curbside; significant queuing along entry road

NOTE: Utilization is the ratio of curbside demand divided by available curbside length.

SOURCE: Ricondo & Associates, Inc., July 2010 (based on information published in Airport Cooperative Research Program, ACRP Report 40, Airport
Curbside and Terminal Area Roadway Operations).

PREPARED BY: Ricondo & Associates, Inc., June 2016.

Table 3-13 describes the utilization ranges for single-lane passenger loading/unloading that typically occurs at
curbsides used by commercial vehicles. For commercial vehicle curbsides with single-lane passenger
loading/unloading, LOS C is generally a desirable condition during peak activity periods at major airports,
including DAL for most days of the year. LOS D conditions may be acceptable during peak seasonal periods.
Curbsides with single-lane loading are not considered to be operating at a poor LOS when all available curbside
length is being used (100 percent utilization). When a single lane is fully utilized, parked vehicles are still able
to depart and access the curbside, and they are not generally blocked by vehicles in a second parking lane. For
curbsides with single-lane passenger loading/unloading, double- or triple-parking or queuing along 30 percent
or more of the adjacent travel lane constitutes a failed LOS (i.e., LOS F).
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Table 3-13: Level of Service and Utilization Ranges for Curbsides with Single-Lane Passenger Loading/Unloading

UTILIZATION
LOS RANGES DESCRIPTION
0% —70% Excellent: Drivers experience no interference from pedestrians or other motorists

71% - 85% Very Good: Relatively free-flow conditions with no double-parking
86% — 100% Good: Curbside utilization is approaching full capacity, but maneuverability is adequate
101% - 115% Fair: Vehicle maneuverability is becoming restricted due to double-parking or queuing

116% — 130% Poor: Vehicle maneuverability is restricted due to double-parking or queuing

m m O N @™ >

> 130% Failure: Delays and queues and/or double-parking exceeds desired utilization

NOTE: Utilization is the ratio of curbside demand divided by available curbside length.

SOURCES: Ricondo & Associates, Inc., July 2010 (based on information published in Airport Cooperative Research Program, ACRP Report 40, Airport
Curbside and Terminal Area Roadway Operations).

PREPARED BY: Ricondo & Associates, Inc., June 2016.

Table 3-14 provides a summary of the estimated demand and requirements for the upper level and lower level
curbsides during the 2015, 2024, and 2032 a.m. peak hour. As shown in the table, the analysis was based on
the assumption that 477 linear feet would be allocated for the departures curbside (passenger drop-off), and
318 linear feet would be allocated for the arrivals curbside (passenger pickup). In estimating the total amount
of usable curb, an overlap area of approximately 162 feet was considered. This overlap area is the area between
the arrivals curbside and the departures curbside. It was assumed that this area would be used for passenger
drop-off during the departures peak hour and for passenger pickup during the arrivals peak hour. The
functional upper level curbside would, therefore, consist of a total of 795 linear feet. As shown in the table, it is
anticipated that the departures curbside would operate at LOS C in year 2015 and at LOS D in years 2024 and
2032 during the a.m. peak hour, while the lower level commercial staging areas would operate at LOS A during
the same period. The LOS estimates for the upper level curbside were based on multiple-lane utilization, and
the LOS for the lower level curbside was based on single-lane utilization, as previously defined.

Table 3-15 provides a summary of the estimated demand and requirements for the upper level and lower level
curbsides during the 2015, 2024, and 2032 p.m. peak hour. As shown in the table, the analysis was based on
the assumption that 428 linear feet would be allocated for the departures curbside (passenger drop-off) and
367 feet would be allocated for the arrivals curbside (passenger pickup). The total amount of usable curbside
was assumed to include an approximate 162-foot overlap area between the arrivals and departures curbsides.
This area would be shared between arrivals and departures during the respective peak hours to accommodate
the curbside demand; 70 percent of the overlap area was assumed to be utilized by the departures curbside,
and 30 percent would be utilized by the arrivals curbside. As shown in the table, it is estimated that the
departures curbside would operate at LOS D at 2015, LOS E at 2024, and LOS E at 2032 during the p.m. peak
hour, and the arrivals curbside would operate at LOS C at 2015, LOS D at 2024, and LOS D at 2032. The lower
level commercial staging areas would operate at LOS A with only one LOS C during the same period. The LOS
estimates for the upper level curbside were based on multiple-lane utilization, and the LOS of the lower level
curbside was based on single-lane utilization, as previously defined.
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Table 3-14: Sensitivity Analysis Curbside Allocations (a.m. Peak Hour)

2015 2024 2032
CURB REQUIRED REQUIRED REQUIRED
LENGTH CURB CURBSIDE CURB CURBSIDE CURB CURBSIDE
AVAILABLE LENGTH UTILIZATION LEVEL OF LENGTH UTILIZATION LEVEL OF LENGTH UTILIZATION LEVEL OF
A.M. PEAK (FEET) (FEET) FACTOR SERVICE (FEET) FACTOR SERVICE (FEET) FACTOR SERVICE
UPPER LEVEL ¥/
Arrivals Curbside 318 25 8% 25 8% A 25 8% A
Departures Curbside 4773 575 121% 650 136% 675 142%
Upper Level Totals 795 600 75% A 675 85% A 700 88% A
LOWER LEVEL %

Taxicabs 227 150 66% A 150 66% A 150 66% A
Limousines 92 30 33% A 30 33% A 30 33% A
Shared Ride Vehicles 80 30 38% A 30 38% A 30 38% A
Rental Car Shuttles % 197 90 46% A 30 15% A 30 15% A
Hotel/Parking Shuttles 244 90 37% A 90 37% A 90 37% A
TNCs 192 50 26% A 90 47% A 90 47% A
DART Transit Buses 60 40 67% A 40 67% A 40 67% A
Lower Level Totals 1,092 480 44% A 460 42% A 460 42% A

NOTES:

1/ Maximum utilization factor for upper level roadways 200 percent, representing double loading of the curbside lanes.

2/ Maximum utilization factor for lower level roadways 100 percent, representing single loading of the curbside commercial vehicle lanes.

3/ Overlap area between departures and arrivals is 100 percent allocated to departures during a.m. peak.

4/ Rental car shuttle demand is reduced in 2024 and 2032 because of rental car facility operations.

SOURCE: Ricondo & Associates, Inc., June 2016.

PREPARED BY: Ricondo & Associates, Inc.,, June 2016.
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Table 3-15: Sensitivity Analysis Curbside Allocations (p.m. Peak Hour)

2015 2024 2032
CURB REQUIRED REQUIRED REQUIRED
LENGTH CURB CURBSIDE CURB CURBSIDE CURB CURBSIDE
AVAILABLE LENGTH UTILIZATION LEVEL OF LENGTH UTILIZATION LEVEL OF LENGTH UTILIZATION LEVEL OF
P.M. PEAK (FEET) (FEET) FACTOR SERVICE (FEET) FACTOR SERVICE (FEET) FACTOR SERVICE
UPPER LEVEL ¥/
Arrivals Curbside 367 475 130% C 575 157% D 625 170% D
Departures Curbside 428 3/ 625 147% 750 175% 825 193%
Upper Level Totals 795 1,100 138% D 1,325 167% D 1,450 182% E
LOWER LEVEL %

Taxicabs 227 100 44% A 100 44% A 125 55% A
Limousines 92 60 65% A 60 65% A 90 98% C
Shared Ride Vehicles 80 30 38% A 30 38% A 30 38% A
Rental Car Shuttles % 197 60 30% A 30 15% A 30 15% A
Hotel/Parking Shuttles 244 90 37% A 120 49% A 120 49% A
TNCs 192 75 39% A 120 63% A 120 63% A
DART Transit Buses 60 40 67% A 40 67% A 40 67% A
Lower Level Totals 1,092 455 A 500 A 555 A

NOTES:

1/ Maximum utilization factor for upper level roadways 200 percent, representing double loading of the curbside lanes.

2/ Maximum utilization factor for lower level roadways 100 percent, representing single loading of the curbside commercial vehicle lanes.

3/ Overlap area between departure and arrivals is 70 percent allocated to departures and 30 percent to arrivals during p.m. peak.

4/ Rental car shuttle demand is reduced in 2024 and 2032 because of rental car facility operations.

SOURCE: Ricondo & Associates, Inc,, June 2016.

PREPARED BY: Ricondo & Associates, Inc.,, June 2016.
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The curbside spreadsheet model also makes a calculation of the curbside roadway throughput relative to the
capacity of the roadway based on the level of congestion at the curbside. This calculation decreases the roadway
capacity based on the friction provided in the adjacent loading/unloading lanes. This calculation was performed
on the upper level roadways in the departures and arrivals sections of the curbside, assuming a loading lane
and four adjacent bypass lanes. Some sections of the curbside have extra-wide 20-foot loading/unloading
lanes, but for the sake of this calculation, this extra-wide lane was considered as a single lane. The results of
this calculation for the various curbside locations and forecast years are presented in Table 3-16. All sections
of the upper level roadway performed at an acceptable V/C ratio and LOS A during forecast years 2015 and
2024. Inyear 2032, the p.m. peak operated at LOS C in the departures area and LOS B in the arrivals area. These
results indicate the roadway has the potential to carry the forecast amount of traffic by the loading/unloading
zones with the predicted amount of curbside loading/unloading activity, but DAL seems to suffer from vehicles
avoiding the use of the outer lanes as a means of bypassing the congestion near the curbside lanes. This is a
function of the lack of signage to inform unfamiliar drivers on which sections of the terminal are for arrivals and
departures, as well as on the close proximity of the two zones in the designated overlap area that is congested
with the weaving of departures vehicles trying to exit the terminal and the arrivals vehicles trying to get closer
to the curbside.

Table 3-16: Curbside Bypass Lane Roadway Volume/Capacity and Level of Service

A.M. PEAK P.M. PEAK
2015 2024 2032 2015 2024 2032
UPPER LEVEL (DEPARTURES)
Roadway volume/capacity (V/C) ¥ 0.14 0.19 0.20 0.37 0.55 0.70
Roadway level of service (LOS) A A A A A C
UPPER LEVEL (ARRIVALS)

Roadway volume/capacity (V/C)Y 0.09 0.11 0.12 0.33 0.49 0.62
Roadway level of service (LOS) A A A A A B

NOTE:
1/ Roadway capacity in the V/C calculation is a function of the curbside utilization and the number of total lanes in the loading/unloading zone.

SOURCE: Ricondo & Associates, Inc., June 2016.
PREPARED BY: Ricondo & Associates, Inc., June 2016.

The breaking point of the upper Level curbside appears to be occurring prior to the 2024 forecast year, which
is visible during peak hours today at the curbside. The spreadsheet model utilized a long average dwell time
for the departures vehicles (2 minutes and 15 seconds), which is a longer dwell time than at other airports
studied by R&A. A typical departures vehicle average dwell time for similar airports ranges from 1 minute 40
seconds to 1 minute 50 seconds. When rerunning the curbside simulation spreadsheet model with private
vehicle dwell times for departures of 1 minute 45 seconds, the 2032 p.m. peak departures curbside decreased
from a utilization factor of 193 percent (LOS E) to a utilization factor of 152 percent (LOS D). The observed
active dwell times on the upper level for arrivals passengers was recorded at 1 minute 40 seconds, which is
typical for most airports; however, DAL drivers spend much of their time stuck in the congestion in the
departures curbside area. An overall increase in level of curbside enforcement would help reduce the curbside
dwell times and help improve the curbside LOS in both the departures and arrivals section of the upper level
roadway.
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3.3 Rental Car

Rental car companies representing nine national brands operate on Airport property in exclusive-use leaseholds.
Advantage, Alamo, Avis, Budget, Enterprise, Hertz, and National operate along the northeast side of Herb
Kelleher Way. Dollar and Thrifty operate southeast of the terminals on the northwest side of West Mockingbird
Lane, northeast of Herb Kelleher Way. Each company'’s leasehold includes a rental car ready/return area, vehicle
storage parking area, employee parking area, fueling facilities, wash bays, light maintenance bays, an
administrative area, and vehicle stacking/staging spaces. All companies transport their customers between the
terminal building and their facilities via individual company-operated shuttle buses.

Specific requirements for each of the following rental car facility components are addressed after the discussion
of the methodology used to determine requirements:

o  Customer Service Area
o Rental Car Ready/Return Area and Onsite Vehicle Storage Area

o Service Sites

Fueling Positions

Wash Bays

Vehicle Light Maintenance Bays

Vehicle Stacking/Staging Spaces

331 METHODOLOGY

In September 2013, R&A sent a questionnaire requesting hourly transaction information, as well as the size,
configuration, and use of existing facilities, to each of the nine on-Airport rental car companies. As part of the
Sensitivity Analysis, another questionnaire was sent to the industry in May 2015. All nine on-Airport companies
returned a completed questionnaire. The rental car facility requirements were developed using DAL-specific
facility utilization rates based on hourly rental car transactions during a peak rental day. A peak rental day
(based on individual company questionnaire responses) was selected as the design day, since ready vehicles
occupy more space than the same number of return vehicles and, therefore, represent the maximum space
required during a peak period. Planning-hour activity was defined as the peak-hour number of returns or
rentals. For forecasting purposes, existing (2014), 2015, 2024, and 2032 demand was based on the forecast
growth of originating passengers, as it was assumed that terminating passengers are equal to originating
passengers. Hourly rental car transactions were determined from a 2014 peak month; therefore, 2014 is
considered existing.
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Exhibit 3-24 presents the hourly rentals and returns during the peak rental day, which was a Monday. It was
assumed that rental car activity would increase at the same rate as the number of originating passengers. Future
requirements were determined based on the passenger forecasts completed in October 2015 for baseline, low
growth, and high growth scenarios.

Exhibit 3-24: Peak Rental Car Day Rentals and Returns by Hour
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SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.

33.2 CUSTOMER SERVICE AREA

The customer service area is used to process arriving rental car customers. The required number of counter
positions is the primary factor that determines the size of the customer service area. The peak rental day’'s peak-
hour number of rental car transactions at the customer service counter was used to determine customer service
counter requirements.

During the peak rental day, the peak-hour number of rental car transactions was 238. Of the 238 peak-hour
transactions, 62 percent, or 148, were regular counter transactions and 38 percent, or 90, were kiosk or preferred
area transactions. A preferred area is where the customer is able to bypass the customer service counter and
proceed directly to the rental car ready area. Based on R&A experience at similar airports with rental car
customer business/leisure splits that are similar to those of the Airport market, it was assumed that a typical
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rental car counter transaction takes approximately 10 minutes, which translates to 6 transactions per 1 hour.
With 148 regular counter transactions during the peak hour, 6 transactions per 1 hour per position, and an
assumed additional 30 percent surge factor, 32 regular customer service positions would be needed today.
Table 3-17 presents the customer service counter requirements for existing (2014) demand and each planning
year. Note that there would be a deficit of customer service positions in each forecast scenario beginning in
2024.

Table 3-17: Customer Service Counter Requirements

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Customer Service Counter Facility Requirements

Regular Customer Service Positions 32 49 59 60 49 64 66
Existing Customer Service Counters

Regular Customer Service Positions 51 51 51 51 51 51 51
Surplus/(Deficiency)

Regular Customer Service Positions 19 2 (8) 9) 2 13) (15)

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.

3.3.3 RENTAL CAR READY/RETURN AREA AND ONSITE VEHICLE STORAGE AREA

Customers pick up and return rental cars in the ready/return areas. Ready vehicles are parked in a 90-degree
configuration with traffic lanes, similar to the configuration of a conventional public parking lot. Return vehicles
are parked in a nose-to-tail configuration. As previously mentioned, the peak rental day at the Airport, Monday,
was selected as the design day, since ready vehicles occupy more space than the same number of return vehicles
and would represent the maximum space required during a peak period. The key utilization rate, or hours of
available parking capacity, used to determine ready and return space requirements was the peak hour number
of rentals (238) and returns (155) and the number of hours of peak activity that the spaces would be required
to accommodate during the peak rental day.

Rental car companies prefer to maintain a sufficient supply of ready spaces and vehicles to accommodate the
planned number of vehicles to be rented during the next hour's expected transactions. In addition, rental car
companies prefer to have additional ready spaces available in case unplanned operational challenges occur,
such as delayed flights. When flights are delayed, delayed customers are added to the next hour's planned
rentals, potentially creating a shortfall of available vehicles. To alleviate this potential shortfall and to avoid
customer delays, the rental car companies prefer to have a buffer of ready vehicles available to provide more
than 1 hour of capacity.
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Therefore, the rental car companies typically prefer to have 2 to 3 hours of capacity for rental car ready and
return vehicles (i.e., spaces). According to responses regarding the number of existing spaces and the
transaction information collected from the questionnaire, the rental car companies at the Airport have
approximately 2.5 hours of ready space capacity and 2.0 hours of return space capacity during peak periods.
Based on this information, an average of 3.0 hours of rental car ready capacity and 2.0 hours of rental car return
capacity was used to develop the facility requirements. Table 3-18 presents the rental car ready/return area
requirements for existing (2014) demand and for each planning year. Note that for each planning year, there
would be a deficiency of ready/return spaces.

Table 3-18: Rental Car Ready/Return Space Requirements

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Rental Car Ready/Return Facility
Requirements

Ready Spaces 714 1,101 1,306 1,341 1,101 1,417 1,460

Return Spaces 310 478 567 582 478 615 634

TOTAL 1,024 1,579 1,873 1,923 1,579 2,032 2,095
Existing Rental Car Ready/Return

Ready/Return Spaces 854 854 854 854 854 854 854
Surplus/(Deficiency)

Ready/Return Spaces (170) (725) (1,019) (1,069) (725) (1,178) (1,241)

NOTE: Totals may not add due to rounding.

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.

Also included in the vehicle space requirements is the onsite vehicle storage requirement during a peak week.
This represents the number of spaces the rental car companies need to store vehicles that are not being rented
or parked in a ready or return space. The utilization rate was calculated using the difference of rental and return
transactions during the 2015 peak rental week, which, according to the questionnaire responses, nets 758 peak
rentals and returns. It is assumed that ready/return spaces are not used to store vehicles. Table 3-19 presents
the onsite vehicle storage facility requirements for existing (2014) demand and for each planning year. Note
that, for each planning year, there would be a deficit of onsite vehicle storage spaces.
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Table 3-19: Rental Car Onsite Vehicle Storage Space Requirements

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Rental Car Onsite Vehicle Storage Facility
Requirements

Storage Spaces 758 1,169 1,386 1,424 1,169 1,504 1,550
Existing Onsite Vehicle Storage

Storage Spaces 850 850 850 850 850 850 850
Surplus/(Deficiency)

Storage Spaces 92 (319) (536) (574) (319) (654) (700)

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.

The area required for exit booths was also calculated. Exit booths house personnel responsible for checking the
credentials of the drivers of the rented vehicles exiting the facility. It was assumed that each booth could process
30 vehicles per 1 hour, at approximately 2.0 minutes per vehicle. Table 3-20 presents the exit booth
requirements. No information regarding the existing number of exit booths was collected therefore no
deficiency or surplus was calculated. .

Table 3-20: Exit Booth Requirements

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Exit Booth Requirements

Exit Booths 8 12 15 15 12 16 16
Existing Exit Booths
Exit Booths ¥/ N/A N/A N/A N/A N/A N/A N/A
Surplus/(Deficiency)

Exit Booths (8) (12) (15) (15) (12) (16) (16)

NOTE: 1/ No information regarding the existing number of exit booths was collected therefore no deficiency or surplus was calculated.

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.
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334 SERVICE SITES

The service sites accommodate vehicle support functions, such as fueling, washing, maintenance, and
stacking/staging. After being processed through the service sites, the vehicle is parked in either a stacking
space located at the service site or in a ready space for the next customer. Parking (stacking/staging) lanes are
provided for queuing vehicles at each stage of the process. Thus, vehicles may be staged in lanes waiting for
fuel, staged in lanes after fueling and waiting for washing, staged in lanes after washing and waiting for an
available ready stall, or parked in the onsite vehicle storage area.

3341 Fueling Positions

The number of fueling positions required to accommodate future demand was based on the number of vehicles
that can be fueled within the peak hour. The number of peak-hour returns is 155. Assuming that 12 minutes
are required to fuel 1 vehicle, 5 vehicles can be fueled per 1 hour per position. The 12 minutes includes fueling,
vacuuming, trash removal, checking and replacing fluids (oil, wiper fluid, and antifreeze), and checking all
internal and external lights. This results in a requirement of 31 fueling positions for existing conditions (2014).
Table 3-21 presents the fueling position requirements for existing (2014) demand and for each planning year.
Note that, for each planning year, there would be a deficiency in fueling positions.

Table 3-21: Fueling Position Requirements

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Fueling Position Requirements

Fueling Positions 31 48 57 58 48 62 63
Existing Fueling Positions

Fueling Positions 36 36 36 36 36 36 36
Surplus/(Deficiency)

Fueling Positions 5 12) (21) (22) 12) (26) (27)

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.

3342 Wash Bays

The number of wash bays required to accommodate future demand was based on the number of vehicles that
can be washed in the peak hour. The number of peak hour returns is 155. Assuming that 2 minutes are required
to wash a vehicle, a metric of 30 vehicles washed per 1 hour per wash bay was used to calculate the
requirements. This results in a requirement of 5 wash bays for existing (2014). Table 3-22 presents the wash
bay requirements for existing (2014) demand and for each planning year. Note that, for each planning year,
there would be a surplus in wash bays, with the exception of the high growth scenario in 2024 and 2032 and
the baseline scenario in 2032.
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Table 3-22: Wash Bay Requirements

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Wash Bay Requirements

Wash Bays 5 8 9 10 8 10 11
Existing Wash Bays

Wash Bays 10 10 10 10 10 10 10
Surplus/(Deficiency)

Wash Bays 5 2 1 0 2 0 1)

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.

3.343 Vehicle Light Maintenance Bays

Vehicle light maintenance bays are located adjacent to the wash bays. Maintenance bays and functional areas
include vehicle lifts, parts storage, tool lockers, vehicle records storage, administrative support, employee break
and locker areas, and an employee parking area. Light maintenance bays are used to change oil, align wheels,
or replace minor parts, such as interior, head, or tail lights.

Requirements for employee administrative support and employee parking areas were also developed. Because
of the often unscheduled nature of vehicle maintenance, no utilization rate was developed for the maintenance
bays. Instead, the requirements for maintenance bays, the administrative area, and the employee parking area
were developed by increasing the existing quantity by the O&D passenger forecast rate. Based on the
questionnaire responses, the rental car industry stated a need of 25 light maintenance bays; therefore, this
number was used as the baseline for facility requirements. Increasing the 25 maintenance bays by the baseline
passenger forecast growth rate results in a requirement of 47 maintenance bays in 2032. This same
methodology was used for the employee administrative area and employee parking. Table 3-23 presents the
requirements for light maintenance bays, employee administrative area, and employee parking spaces for
existing (2014) demand and for each planning year.
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Table 3-23: Light Maintenance Bay, Employee Administrative Area, and Employee Parking Requirements

EXISTING
NEED BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Light Maintenance Bay Facility
Requirements

Light Maintenance Bays 25 39 46 47 39 50 51
Administrative Area Requirements

Administrative Area (square feet) 3,193 8,824 10,465 10,748 8,824 11,355 11,705
Employee Parking Requirements

Employee Parking Spaces 122 481 571 586 481 619 638

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.

3344 Vehicle Stacking/Staging Spaces

Overflow parking areas are provided near the service sites for the staging of clean vehicles for peak rental
periods and for the stacking of return vehicles. A metric of 6 stalls per fueling nozzle was used to calculate the
requirements. The utilization rate used to size the stacking area is based on the number of required fueling
positions in 2014 (31) multiplied by the aforementioned metric (6 stalls/fueling nozzle). This results in a
requirement of 186 vehicle stacking spaces for existing (2014) conditions. Returned vehicles are positioned in
the stacking areas prior to being serviced. In some cases, clean vehicles may be stored in this area prior to
being returned to a ready stall. Depending on the number of fueling positions on each fuel island, two, four,
or six spaces would be provided on each island to stack clean or dirty vehicles (based on R&A'’s experience and
an understanding of similar airport rental car facilities). Table 3-24 presents the facility requirements for vehicle
stacking and staging spaces for existing (2014) demand and for each planning year.

Table 3-24: Vehicle Stacking/Staging Space Requirements

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Vehicle Stacking Space Requirements

Stacking Spaces 186 288 342 348 288 372 378
Existing Vehicle Stacking Spaces

Stacking Spaces 350 350 350 350 350 350 350
Surplus/(Deficiency)

Stacking Spaces 164 62 8 2 62 (22) (28)

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.
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3.35 FACILITY REQUIREMENTS SUMMARY

A summary of the requirements for the rental car facility components is presented in Table 3-25 for existing

(2014) demand and for each planning year.

Table 3-25: Rental Car Facility Requirements Summary

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Customer Service Area

Regular Customer Service Positions 32 49 59 60 49 64 66
Ready/Return and Onsite Vehicle Storage Area

Ready Spaces 714 1,101 1,306 1,341 1,101 1,417 1,460

Return Spaces 310 478 567 582 478 615 634

Storage Spaces 758 1,169 1,386 1,424 1,169 1,504 1,550
Service Sites

Fueling Positions 31 48 57 58 48 62 63

Wash Bays 5 8 9 10 8 10 11

Light Maintenance Bays 14 39 46 47 39 50 51

Stacking Spaces 186 288 342 348 288 372 378

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.

PREPARED BY: Ricondo & Associates, Inc., November 2015.

A summary of the surplus or deficiency in the requirements for the rental car facility components is presented
in Table 3-26 for existing (2014) demand and for each planning year. Those components that would be

operating at a deficiency are shown in parentheses.

A summary of the total requirements for each rental car facility component is presented in Table 3-27 for each

planning year.
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Table 3-26: Requirements Surplus/(Deficiency) Summary

EXISTING BASELINE SCENARIO HIGH GROWTH SCENARIO

COMPONENT 2014 2015 2024 2032 2015 2024 2032
Regular Customer Service Positions 19 2 (8) 9) 2 (13) (15)
Ready/Return and Onsite Vehicle Spaces

Total Ready/Return Spaces (170) (725) (1,019) (1,069) (725) (1,178) (1,241)

Onsite Vehicle Storage Spaces 92 (319) (536) (574) (319) (654) (700)
Service Sites

Fueling Positions 5 (12) (21) (22) (12) (26) (27)

Wash Bays 5 2 1 0 2 0 (1)

Vehicle Stacking/Staging Spaces 164 62 8 2 62 (22) (28)

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.
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Table 3-27: Rental Car Facility Requirements

2015 SPACE PROGRAM 2024 SPACE PROGRAM 2032 SPACE PROGRAM
HIGH HIGH HIGH
BASELINE GROWTH BASELINE GROWTH BASELINE GROWTH
SCENARIO SCENARIO SCENARIO SCENARIO SCENARIO SCENARIO

Customer Service Area
Regular Counter Positions 49 49 59 64 60 66
Ready/Return/Storage Areas
Ready Spaces 1,101 1,101 1,306 1417 1,306 1,460
Return Spaces 478 478 567 615 582 634
Subtotal Area Ready/Return (spaces) 1,579 1,579 1,873 2,032 1,888 2,095
Storage Spaces 1,169 1,169 1,386 1,504 1,424 1,550
Exit Booths 12 12 15 16 15 16
QTA/Service Site
Fueling Positions 48 48 57 62 58 63
Wash Bays 8 8 9 10 10 11
Stacking and Staging Spaces 288 288 342 372 348 378
Maintenance Bays 39 39 46 50 47 51
Administrative Area (square feet) 8,824 8,824 10,465 11,355 10,748 11,705
Employee Parking (spaces) 481 481 571 619 586 638
TOTAL REQUIREMENT - SQUARE FEET 919,924 919,924 1,091,065 1,184,155 1,109,448 1,219,305
TOTAL REQUIREMENT - ACRES 21 21 25 27 25 28

SOURCE: Ricondo & Associates, Inc., Dallas Love Field Rental Car Industry Questionnaire, May 2015.
PREPARED BY: Ricondo & Associates, Inc., November 2015.
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4. Terminal Facilities

This section describes the analysis performed to determine future terminal facility requirements for DAL after
the terminal components of the LFMP have been completed. The LFMP was created in 2009 to accommodate
the increase in commercial air service after the repeal of the Wright Amendment on October 13, 2014; it
represents a joint effort by the City of Dallas and Southwest Airlines to expand and transform DAL into a
convenient, modern airport for travelers. There have been significant changes since 2009 to the manner in which
passengers interface with terminal facilities, including: terminal space planning standards, technology
improvements, passenger preferences, and trusted traveler programs.

4.1 Planning Activity Levels

Planning activity levels (PALs) represent activity levels that may trigger the need for additional airport capacity
or other development. The use of PALs facilitates the need to plan for aviation activity levels, rather than plan
for specific timelines.

411 DESIGN DAY FLIGHT SCHEDULE

The DDFS from two commercial aviation passenger forecasts developed in 2015 were used to derive the
potential range of terminal facility requirements depending on the intensity of gate utilization. The DDFS
included flight-by-flight data, including load factors and O&D shares. Table 4-1 summarizes and compares key
metrics from the high growth forecast and baseline forecast DDFS pertaining to peak-hour levels for flight
operations, as well as for arriving and departing passengers. Exhibit 4-1 illustrates the diurnal levels of
originating passengers at their scheduled time of departure. The exhibit indicates that the peak-hour activity
level for originating passengers occurs between 7:00 a.m. and 8:00 a.m. for both the high growth forecast and
baseline forecast DDFS.
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Table 4-1: Design Day Flight Schedule Metrics

2024 2032
HIGH HIGH
DAILY UNITS 2015 BASELINE GROWTH BASELINE GROWTH
Departures
Aircraft Operations operations 203 197 233 197 237
Seats passengers 28,355 30,384 35,308 31,152 36,200
Enplaned Passengers passengers 22,227 26,071 30,487 26,783 31,299
passengers
Originating Passengers 12,586 15,762 18,209 17,330 19,948
Arrivals
Aircraft Operations operations 203 197 233 197 237
Seats RaSSCRYER 28,355 30,384 35,308 31,152 36,200
Deplaned Passengers passengers 22,709 26,598 31,128 27,345 31,969
Terminating Passengers passengers 13,040 16,290 18,821 17,875 20,686
PEAK HOUR
Departures
Aircraft Operations operations 23 22 24 22 24
Seats passengers 3,205 3,286 3,796 3,414 3,860
Enplaned Passengers passengers 2,404 2,795 3,397 2,862 3,422
Originating Passengers passengers 1971 2,375 2,792 2,403 2,791
Arrivals
Aircraft Operations operations 21 20 22 20 23
Seats passengers 2,859 3,218 3,248 3,314 3,455
Deplaned Passengers passengers 2,350 2,751 2,911 2,826 3,095
Terminating Passengers passengers 1,648 1,845 2,061 1,888 2,050
Overall
Aircraft Operations operations 39 37 42 37 44

SOURCE: Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.
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Exhibit 4-1: Diurnal Originating Passenger Activity Levels

PRI 2024 High: 2,792 -— --------------------------

Rolling Hour Originating Passengers

23:00

12032 High W 2024 High m 2032 Baseline 2024 Baseline 2015

SOURCE: Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

4.2 Planning Basis

This section describes the planning basis utilized to determine future terminal facility requirements. The
planning basis includes: passenger processing sequences, terminal operating parameters, and passenger
attributes, which are intended to be specific to DAL. The sources used to develop the planning basis included:
previous published studies; site observations made in fall 2015; data collected at comparable airports; and
industry-published guidelines representing best practices pertaining to processing rates and LOS.

421 PASSENGER PROCESSING SEQUENCE

Exhibit 4-2 and Exhibit 4-3 illustrate typical passenger processing sequences for originating (departing)
passengers and destination (terminating) passengers, respectively. The exhibits also illustrate sequences for
connecting passengers, who generally do not utilize terminal facilities located on landside (uncontrolled
terminal zone).
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Exhibit 4-2: Originating Passengers Flows

Airside
Concessions |

Departure Curb Check-In

_—

Outbound Bag Makeup. I— ------------ I

Outbound Bag Screening )— _———

SOURCE: Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

Exhibit 4-3: Destination Passengers Flows

f 1

Domestic Aircraft L Bag Claim J Transportation

SOURCE: Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

422 PASSENGER ATTRIBUTES

Passenger attributes and LOS standards are the principle considerations applied against demand to determine
facility requirements.

4221 Passenger Group Size

Passenger group size pertains to the number of passengers that share the same reservation code and conduct
transactions as a group. Table 4-2 lists the group size characteristics sourced from the Ticketing Hall Simulation
Summary, which was used in this analysis.

Table 4-2: Passenger Group Size

GROUP SIZE UNITS

1 passenger percent 54.2
2 passengers percent 25
3 passengers percent 9.7
4 passengers percent 6.7
5 passengers percent 4.4

SOURCE: Love Field Modernization Team, Ticketing Hall Simulation Summary, April 27, 2010.
PREPARED BY: Ricondo & Associates, Inc., March 2016.
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4222

Show-up profiles represent the amount of time departing passengers show up at check-in ahead of their
scheduled time of flight departure. Exhibit 4-4 illustrates the show-up profiles sourced from the Ticketing Hall
Simulation Summary, which was used in this analysis.

Passenger Show-Up Profiles

Exhibit 4-4: Passenger Show-Up Profiles

Departing Passengers
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[ Percentage 4.1% 30.1% 58.0% 6.8% 1.0% 0.0%
|—e—Cumulative 4.1% 34.2% 92 2% 99 0% 100.0% 100.0%

Minutes Before Scheduled Time of Departure

SHOW-UP TIME UNITS

More than 3 hours percent 43
2-3 hours percent 30.1
1-2 hours percent 58.0
0-1 hour percent 7.8

NOTE: Totals may not add to 100% due to rounding.

SOURCE: Love Field Modernization Team, Ticketing Hall Simulation Summary, April 27, 2010.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

4223 Checked Bags

Table 4-3 shows the number of checked bags per originating passenger that was used for this study. The
number of 0.7 checked bags per passenger was applied to both arriving and departing passengers.
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Table 4-3: Checked Bags per Originating Passenger

ATTRIBUTES UNITS

Checked Baggage

Overall Bags per Originating Passenger bags/passenger 0.7

Percentage of Passengers Not Checking Bags passenger 35.0%
Percentage of Passengers Checking Bags passenger 65.0%

Bags Per Passenger passenger

0 passenger 35.0%
1 passenger 56.4%
2 passenger 5.7%
3 passenger 2.0%
4 passenger 0.5%
5+ passenger 0.4%

SOURCES: Love Field Modernization Team, Ticketing Hall Simulation Summary, April 27, 2010; Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

423 LEVEL OF SERVICE STANDARDS
LOS standards define key performance objectives for passenger transaction wait times and the amount of space
provided to passengers waiting in queue. Table 4-4 lists the LOS standards framework for the design of
terminal facilities, as recommended by the International Air Transport Association in its Airport Development
Reference Manual, 10th edition. The standards are the following:

Overdesign (A/B): facilities resulting in underutilized spaces with nearly no delays; high maintenance
and construction cost relative to facility utilization.

o Optimum Design (C): facilities that provide adequate space and reasonable delays; cost of
maintenance and construction is equitable to facility utilization.

o Suboptimum Design (D): a facility that meets one but not both space and time LOS variables; facility
should consider improvements.

e Suboptimum Design (E): facilities resulting in breakdown with unacceptable delays; strongly suggests
improvements to an over-utilized facility.

The specific LOS standards used for individual processors and functional are identified in the following
discussion on operating parameters.
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Table 4-4: International Air Transport Association Level-of-Service Space-Time Framework

SPACE STANDARDS FOR WAITING
Pﬂssaﬁﬁ:ﬁ'ﬂﬂ NOTES WAITING TIME STANDARDS FOR PROCESSING FACILITIES PROPORTION OF SEATED OCCUPANTS

UNITS {ftllpax} Economy Class (min) Business Class/First Class (min) (%)
ADRM 9" Edition €
ADRM 10" Edition

Public Departure Hall >24.8 248 <248
eck-in
Self-Service Boarding pass/tagging =184 14.0-184 <140 <0 0-2 =2 <0 0-2 =2
Bag Drop Desk | WEU° w'dthslo'?'ﬁ et i9a 140-194 <140 <0 05 >5 <0 03 >3
Check-in Degk s WIdthslat TR =194 14.0-18.4 <14.0 <10 10-20 »20 Eusiness <3 3-5 =5
idth 1.4 45-

queue WIdmsla ﬂl.ﬁ mord5 2194 14.0-19.4 214.0 <10 10-20 =20 Trst <0 0-3 >3
Security Checkpoint queue width 1.2m or4 f =129 10.8-12.8 <108 <5 5-10 =10 FastTrack <0 0-3 =3

fBoarding Gate Lounge

Seating =183 16.2-18.3 <16.2 >70% 50%-70%" <50%
Stonding see notes below =128 10.8-1238 <108
fBaggage Claim Area
I Rl o i il [IRETT 16.2-183 <162 <0 015 »15 0 0-15 >15
before Economy
Public Arrival Hzll >18.3 12.8-183 <128 >20% 15%-20% <15%
Icw Lounge 430

NOTES:

IATA - International Air Transport Association

ADRM - Airport Development Reference Manual

CIP — Commercial Important Passenger

1/ The lower limit is only to be considered if extensive Food and Beverage is provided in the departures lounge or concession zone seating is available.

SOURCE: International Air Transport Association, Airport Development Reference Manual, 10th ed., March 2014,
PREPARED BY: Ricondo & Associates, Inc.,, March 2016.

Airport Master Plan Update
Sensitivity Analysis [4-7]



DALLAS LOVE FIELD AUGUST 2017

424 OPERATING PARAMETERS

The following section introduces five operating parameters specific to airports. Each one of these areas, with
the exception of outbound bag makeup, represents a direct interaction between the operation of the airport
and the passenger. These operating parameters are the following:

o Check-in

o Passenger Security Screening Checkpoint
o Holdrooms

o Outbound Bag Makeup

o Bag Claim

4241 Check-in

Exhibit 4-5 illustrates check-in channel preferences for departing passengers, as observed through onsite
observations made in fall 2015. Passengers were offered different check-in options that included full-service
counters or a combination of check-in kiosks and bag-drop counters.

o Full-Service Agent Positions: Based on observation, full-service agents’ positions were prioritized to
passengers flying to international destination flying by way of connecting through another domestic
airport and passengers needing special assistance; such as minors travelling alone, and premium
passengers.

o Kiosk Check-in (boarding pass and/or self-tag): The majority of passengers were encouraged to use the
kiosk check-in process. Kiosks in the check-in lobby could be used by passengers to acquire boarding
passes and baggage tags; kiosks located in other locations, such as adjacent to the security checkpoint,
could only be used by passengers to acquire boarding passes.

e Bag-Drop Counters: Passengers who are checking bags, self-tag their check-in baggage at kiosks and
drop them at agent-staffed bag-drop counters.

Table 4-5 lists the transaction times and wait times for passengers using in-terminal check-in facilities.
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Exhibit 4-5: Check-In Channel Preferences

100% Originating Passengers

l l

35% 65%
No Checked Bags Checked Bags
[ Queve ]
\ 4
23% 12% 50%
Bypass Kiosk
Quee
15%
Bag Drop Agent
4 v

To Passenger Screening Checkpoint

SOURCE: Ricondo & Associates, Inc., Site Observations, October 2015.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

Table 4-5: Check-In Wait Times and Transaction Times

NO CHECKED BAGS

WAIT TIME TRANSACTION TIME

Bypass N/A N/A

Kiosk 2.0 minutes 3.0 minutes

CHECKED BAGS

WAIT TIME TRANSACTION TIME

Kiosk 2.0 minutes 3.5 minutes
Bag Induction 4.0 minutes 1.0 minute
Agent 15.0 minutes 3.0 minutes

NOTE:
N/A — Not Applicable

SOURCE: Ricondo & Associates, Inc., Site Observations, October 2015.
PREPARED BY: Ricondo & Associates, Inc., March 2016.
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4242 Passenger Security Screening Checkpoint

Table 4-6 lists the operating parameters for Transportation Security Administration (TSA) screening
checkpoints. The analysis utilized screening rates for standard screening and Prev that are consistent with TSA
guidelines for new checkpoints. The percentage of passengers eligible to use Prev was based on data from fall
2015.

Table 4-6: Passenger Security Screening Checkpoint Screening Rates

CHECKPOINT TYPE PERCENTAGE WAIT TIME PROCESSING RATE
Prev' 30% 7 minutes 150 passengers/hour
Standard 70% 10 minutes 260 passengers/hour

SOURCE: Ricondo & Associates, Inc., Site Observations, October 2015.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

4243 Holdrooms

Holdrooms comprise preboarding areas adjacent to aircraft gates, which are used by passengers for sitting and
standing, airline agent check-in podiums, and boarding/deplaning queuing spaces and aisles. Holdroom
requirements are based on the predominant or largest aircraft supported by the holdroom. For this analysis,
high and low requirements for holdrooms were developed based on the two aircraft models that are most
common in the Southwest Airlines fleet: a Boeing 737-700 configured for 143 seats represented the low range
for holdroom requirements, and a Boeing 737-800 configured for 175 seats represented the high range.
Table 4-7 lists other planning factors that were applied to the respective aircraft seating capacities in order to
develop the individual holdroom space requirements.

4244 Outbound Bag Makeup

Outbound bag makeup facility requirements principally pertain to the number and capacity of bag makeup
devices (typically bag carousels, piers, or slides) that receive and accumulate checked bags prior to being loaded
onto baggage carts or containers for delivery to outbound aircraft. Bags accumulated on makeup devices have
cleared TSA Hold Bag Screening. Table 4-8 lists the criteria used to determine outbound bag makeup facility
requirements, which, for this analysis, were developed in terms of the linear feet of cart staging positions used
for flight makeup during the period beginning 120 minutes and ending 30 minutes before scheduled time of
departure.
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Table 4-7: Holdroom Planning Criteria

PLANNING FACTORS MEASURE UNITS  737-700 737-800 SOURCE

Aircraft Seats 143 175  Southwest Airlines

Load Factor percentage 95% Ricondo & Associates, Inc., March 2016.
Adjoining Holdroom Credit percentage 0.9 ACRP 25 ¥

Agent Counter Area V/ square feet 120 240 240  ACRP 25 %

Agent Counter Positions positions 2 ACRP 25 #

Aisleway ¥ square feet 180 180 180 ACRP25%

Aisleway ¥ row 1 ACRP 25 ¥

Holdroom Calculation ¥

Seated square feet 18 978 1,197 Ricondo & Associates, Inc., March 2016.
Standing square feet 12 489 599 Ricondo & Associates, Inc., March 2016.
Queueing square feet 11 448 549  Ricondo & Associates, Inc., March 2016.
Adjoining square feet 1,724 2,110 Ricondo & Associates, Inc., March 2016.
Total Area Required 2,144 2,530

Holdroom Factor Passengers per 15.0 14.5

square foot

NOTES:
1/ Based on 4 feet wide and 30 feet deep.
2/ Based on 6 feet wide and 30 feet deep.

3/ Based on 40 percent seated, 30 percent standing, and 30 percent queuing.

4/ Airport Cooperative Research Program, Report 25, Airport Passenger Terminal Planning and Design, 2010

SOURCES: Airport Cooperative Research Program, Report 25, Airport Passenger Terminal Planning and Design, 2010; Ricondo & Associates, Inc., March

2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

Table 4-8: Outbound Baggage Makeup Planning Criteria

OUTBOUND BAG MAKEUP UNITS SOURCE

Linear feet per Cart feet Airport Cooperative Research Program, Report 25
Overall Bags per Passenger ratio Ticketing Hall Simulation Summary, April 27, 2010
Bags per Cart bags Airport Cooperative Research Program, Report 25

Cart Close-Out Time minutes

Airport Cooperative Research Program, Report 25

SOURCES: Airport Cooperative Research Program, Report 25, Airport Passenger Terminal Planning and Design, 2010; Love Field Modernization Team,

Ticketing Hall Simulation Summary, April 27, 2010.
PREPARED BY: Ricondo & Associates, Inc., March 2016.
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4245 Bag Claim

Domestic bag claim capacity is principally determined by the amount of retrieval area, which is defined as a 12-
foot band surrounding a bag claim device, provided for passengers waiting to claim their checked bags. The
analysis is predicated on last bag delivery occurring within 20 minutes of flight arrival. Table 4-9 lists the criteria
used to determine the requirements for bag claim.

Table 4-9: Domestic Bag Claim Planning Criteria

DOMESTIC BAG CLAIM UNITS SOURCE
Last Bag Delivery (after arrivals) minutes 20
Passenger Accumulation percent 60 Ricondo & Associates, Inc., July 2015.

IATA, Airport Development Reference Manual, 10th ed.,

Retrieval Zone Depth feet 12 March 2014.
Area per Passenger in Retrieval Zone for square 18 IATA, Airport Development Reference Manual, 10th ed.,
LOS C feet March 2014.
Typical Claim Device Linear Presentation linear feet 190 From Existing Terminal Layout
Length
Typical Claim Device Retrieval Area sqf::{e 2,745 From Existing Terminal Layout
Total Device Area (Retrieval, Device, and square From Existing Terminal Layout
. - 4,375
Circulation) feet

SOURCES: International Air Transport Association, Airport Development Reference Manual, 10th ed., March 2014; Ricondo & Associates, Inc., July 2015.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

4.3 Analysis

Future requirements of check-in facilities, security screening checkpoints, holdrooms, outbound baggage
makeup, and bag claim are reviewed in the following section. The existing data are shown for the year 2015,
and forecast requirements are shown for the years 2024 and 2032 (for both the baseline and the high growth
scenario forecasts).

431 CHECK-IN

Passenger demand for check-in facilities was separately modeled using computer simulation software that
applied planning criteria, which included show-up profiles and processing rates, in order to determine the
number and types of check-in units that would be needed to maintain the Airport's prescribed LOS standard
for check-in wait times. Table 4-10 lists the number of required check-in positions that correlate to the
respective DDFS activity levels. The terminal inventory of check-in positions indicated adequate capacity to
support the baseline and high growth scenario DDFS activity levels; however, additional kiosks would be needed.
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Table 4-10: Check-In Requirements

REQUIREMENTS
2015 2024 2032
EXISTING HIGH HIGH

SPACE BASELINE GROWTH BASELINE GROWTH

PASSENGER PROCESSING AVAILABLE ACTUAL FORECAST FORECAST FORECAST FORECAST
Peak Hour Originating Passengers Y/ NA 1,971 2,375 2,792 2,403 2,791
Peak Hour Passenger Check-in Demand NA 1,459 1,697 1,786 1,831 1,875
Kiosks # 41 45 50 46 52
Bag Induction Points NA 13 12 14 13 14
Agent Positions NA 12 11 13 13 14
TOTAL STAFF POSITIONS 36 25 23 27 26 28

NOTE:
1/ At schedule time of departure.
2/ Kiosks are not included in total staff positions as they can be relocated or added based on need.

SOURCE: Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

432 PASSENGER SECURITY SCREENING CHECKPOINT

Computer modeling was used to determine the number of security screening lanes needed to maintain the LOS
standard for security wait times and to estimate the numbers of passengers waiting in queue. Demand at the
security screening checkpoint was modeled using a consolidated checkpoint configuration and was based on
passengers being able to complete their check-in transactions within the prescribed LOS wait times. Table 4-11
lists the peak-hour demand basis and requirements for the security screening lanes that correlate to the
respective DDFS activity levels. The terminal inventory of security screening lanes indicated these should provide
adequate capacity to support the baseline and high growth scenario DDFS activity levels.

Table 4-11: Security Screening Checkpoint Requirements

REQUIREMENTS
2015 2024 2032
HIGH HIGH

EXISTING SPACE BASELINE GROWTH BASELINE GROWTH

PASSENGER PROCESSING AVAILABLE ACTUAL FORECAST FORECAST FORECAST FORECAST
Peak Hour Originating Passengers ¥ NA 1971 2,375 2,792 2,403 2,791
Peak Hour Passenger Checkpoint Demand NA 1,851 2,218 2,342 2,370 2,389
Pre v Positions NA 2 2 2 2 2
Standard Positions NA 6 7 8 7 8
TOTAL STAFF POSITIONS 13 8 9 10 9 10

NOTE:
1/ At schedule time of departure.

SOURCE: Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.

Airport Master Plan Update
Sensitivity Analysis [4-13]



DALLAS LOVE FIELD AUGUST 2017

433 HOLDROOMS

The holdroom planning criteria described in Section 4.2.4.3 was applied to every flight comprising the peak
hour for flight operations in order to determine the aggregate holdroom area requirement. Flight operations
were used instead of gates due to the high number of turns per gate, which causes overlapping holdroom
occupancy between closely scheduled flight departures. Table 4-12 lists the holdroom requirements
depending on the respective aircraft seating capacity (low range and high range), which can be summarized as
follows:

Baseline Scenario requirements do not change for 2024 and 2032 as the operations per hour stay the same.
Although the current space is adequate for the low range aircraft (B737-700) requirements through 2032; the
high-range aircraft (B737-800) requirements show a need for an additional 6,000 square feet of holdroom area
for the 2024 and 2032 requirements. This is equivalent to approximately two holdroom areas based on the
approximate 2,640 square feet per holdroom requirement for a B737-800.

High Growth Scenario requirements are the same through 2032 due to the number of peak hour operations
staying consistent through the planning period. However, the 2024 and 2032 low range aircraft requirements
show a need for an additional 2,000 square feet, equivalent to one additional holdroom, over existing conditions.
In addition, the high range aircraft requirements illustrate the need for approximately 11,000 square feet of
additional holdroom area, or four additional holdrooms over the existing conditions based on the B737-800
requirement of 2,640 square feet per holdroom.

Table 4-12: Holdroom Requirements

REQUIREMENTS
2015 2024 2032
HIGH HIGH

PASSENGER EXISTING BASELINE GROWTH  BASELINE GROWTH
PROCESSING UNITS SPACE AVAILABLE ACTUAL FORECAST FORECAST FORECAST FORECAST
GROUP III PLANNING FACTORS

Peak Hour

Operations Operations NA 23 22 24 22 24
TOTAL HOLDROOM REQUIREMENT

Low-Range

Requirements:

737-700 V sq ft 49,310 47,170 51,450 47,170 51,450

49,740

High-Range

Requirements:

737-800 ¥ sq ft 58,180 55,650 60,710 55,650 60,710

NOTES:

1/ Based on 2,144 square feet per Boeing 737-700.
2/ Based on 2,641 square feet per Boeing 737-800.

SOURCE: Ricondo & Associates, Inc., March 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2016.
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434

OUTBOUND BAGGAGE MAKEUP

A spreadsheet model was used to determine the number of carts required to support the peak 10-minute flight
makeup period. The required number of carts was multiplied by 6 linear feet per cart to convert the requirement
into linear feet of cart staging positions based on perpendicular cart staging. Table 4-13 lists outbound
baggage makeup requirements that correlate to the respective DDFS activity levels. The current baggage
makeup area should provide adequate capacity to support the baseline forecast; however, at the high growth
scenario forecast activity levels, cart staging will be operating at capacity.

Table 4-13: Baggage Makeup Requirements

REQUIREMENTS
2015 2024 2032
HIGH HIGH
OUTBOUND BAGGAGE EXISTING SPACE BASELINE GROWTH BASELINE GROWTH
MAKEUP UNITS AVAILABLE ACTUAL FORECAST FORECAST FORECAST FORECAST
Peak 10-min Flights in
Makeup operations 36 38 40 38 41
Cart Requirement cart 80 90 95 90 97
PEAK 10-MIN REQUIRED linear
LENGTH feet/cart 561 480 540 570 540 582

SOURCE: Ricondo & Associates, Inc., March 2016.

PREPARED BY: Ricondo & Associates, Inc., March 2016.

435

BAG CLAIM

A spreadsheet model was used to determine domestic bag claim requirements based on last bag delivery
occurring within 20 minutes of flight arrival. Table 4-14 lists the bag claim requirements that correlate to the
respective DDFS activity levels. An additional bag claim device will be needed for the baseline 2024 forecast.
Two additional bag claim devices will be needed to support the 2024 high growth scenario forecast, as well as
for both the baseline and high growth scenario 2032 DDFS activity levels.

Table 4-14: Bag Claim Requirements

REQUIREMENTS
2015 2024 2032
EXISTING HIGH HIGH
SPACE BASELINE GROWTH BASELINE GROWTH

DOMESTIC BAG CLAIM UNITS AVAILABLE ACTUAL FORECAST FORECAST FORECAST FORECAST
Peak 20 Minutes Passengers
with Bags passengers 566 672 680 689 699
Peak 20 Minutes Operations operations 9 9 9 6 6
Bag Claim Requirement devices 4 4 5 6 5 6
Retrieval Area Requirement square feet 10,980 10,980 13,725 16,470 13,725 16,470
Total Bag Claim Area
Requirement square feet 17,500 17,500 21,875 26,250 26,250 26,250

SOURCE: Ricondo & Associates, Inc., March 2016.

PREPARED BY: Ricondo & Associates, Inc., March 2016.

Airport Master Plan Update

Sensitivity Analysis

[4-15]



DALLAS LOVE FIELD AUGUST 2017

5. Airfield Facilities

After the delivery of the May 2015 MPU, a new pavement analysis was conducted, which noted the need to
reconstruct Runway 13R-31L much earlier than anticipated. Due to the deteriorating pavement on Runway 13R-
31L, a further analysis of the operational capacity of the airfield was required to determine near-term airfield
improvements needed to efficiently operate on a single-runway system, as well as determine how these
improvements integrate into an ultimate airfield layout. The Sensitivity Analysis alternatives were based on
current FAA standards, findings in the 2015 MPU, the updated pavement analysis (2015), January 2017
construction projects, and January 2017 design projects.

5.1 Data Collection and Existing Conditions Documentation

An updated basemap was created to reflect existing airfield conditions. The existing conditions represented the
baseline configuration of the airfield as of FY 2016. This includes the demolition, reconstruction, expansion, and
rehabilitation of several geometric features across the airfield that were under contract for construction as of
November 2016. The basemap was utilized for capacity analysis and the development of alternatives.

The basemap reflects the following construction projects:

o Rehabilitate Taxiway B from B1 to B3 and Connectors B3 and B4
o Rehabilitate Runway 18-36 Intersections
o Runway Incursion Mitigation
o Runway 18-36 Conversion Project
« Configure north of the terminal to represent the existing layout:
— Taxilane Q
— Remain Overnight (RON)

— Taxiway P

Exhibit 5-1 presents the airfield basemap.

Airport Master Plan Update
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Exhibit 5-1: Existing Conditions (2020) Basemap

NOTE: Existing basemap included construction projects that were under contract for construction as of November 2016.

SOURCES: City of Dallas, November 2016; Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.

5.2 Operational Analysis of the Existing Airside Facilities

In the 2015 MPU, the airside was assessed, assuming both Runway 13L-31R and Runway 13R-31L were in
operation. The airfield improvements were thus based on adjustments to accommodate FAA design standards
and minor capacity gains. Since the 2015 MPU was submitted, the reconstruction of Runway 13R-31L and the
increased aircraft operations post-Wright Amendment have changed the initial assumptions. To further
understand the capacity of the existing airfield without Runway 13R-31L in operation, and considering any
necessary improvements needed to add capacity to the east airfield during the runway reconstruction, both
qualitative and quantitative analyses were performed. The analyses were conducted for both 2016 (existing)
and 2020 (Runway 13R-31L reconstruction). The analyses are described in the following sections.

Airport Master Plan Update
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521 AIRFIELD CAPACITY QUALITATIVE ANALYSIS

On November 3, 2016, a meeting was held for R&A staff, Air Traffic Control Tower (ATCT) personnel, and
Department of Aviation (DoA) staff to determine the issues that impact current aircraft movements on the
airfield. During this meeting, the topics discussed included the following:

« general description of project (Runway 13R-31L extended closure)

o assumptions of traffic levels studied

o the current airfield layout and GA parking configuration

» investigation of taxi flows based on the revised existing conditions

e possible ground movement congestion points in both north and south flow

e spacing required for a shared-use runway in visual flight rules (VFR) and instrument flight rules (IFR)
conditions

o surface movements

e severe weather operations

o the location and magnitude of GA operations

o aircraft towing operations from General Dynamics to north of Runway 13L-31R

o impacts of navigational aids (NAVAIDs) in existing conditions

construction impacts to operators west of Runway 13R-31L during construction

The following subsections focus on the main conclusions that arose from the meeting.

5211 Taxi Flow Patterns
Taxi-flow patterns are illustrated on Exhibit 5-2 and Exhibit 5-3.

Airport Master Plan Update
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Exhibit 5-2: Taxiway Flow Patterns with 13R-31L Closed- South Flow
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SOURCES: City of Dallas, November 2016: Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc.,, November 2016.
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Exhibit 5-3: Taxiway Flow Patterns with 13R-31L Closed - North Flow
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SOURCES: City of Dallas, November 2016: Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.

5212 Ground Movement Congestion Points

The analysis identified the congestion points for three ground movements, which are illustrated on Exhibit 5-4.
They were as follows:

e South Flow Operations: There is insufficient room to hold delayed aircraft, which causes a back-up of
aircraft in this area.

e North Flow Operations: There is insufficient room to hold delayed aircraft, which causes a back-up of
aircraft in this area.

o Towed Aircraft: Towed aircraft will be difficult to transition to points on Taxiway B north of Taxiway B1.
Towed aircraft will be required to cross Runway 13L-31R on Taxiways Al/Bl, which will cause the
potential for opposite-direction traffic flows on Taxiway A between Taxiways Al and D.

Airport Master Plan Update
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Exhibit 5-4: Ground Movement Congestion Points with 13R-31L Closed

PREPARED BY: Ricondo & Associates, Inc,, November 2016.

5213 Findings

Through conversations with ATCT personnel and DoA staff, suggested taxiway additions, consistent with the
MPU recommendations and geometry, were drafted to be further analyzed. The preliminary findings are shown
on Exhibit 5-5 and Exhibit 5-6.

Airport Master Plan Update
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Exhibit 5-5: Suggested Additional Taxiway Use — South Flow

SOURCES: City of Dallas, 2016; Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.

Exhibit 5-6: Suggested Additional Taxiway Use — North Flow

sl T
SOURCES: City of Dallas, 2016, Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.
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5.2.2 AIRFIELD CAPACITY QUANTITATIVE ANALYSIS

A quantitative analysis was also performed to further establish the airfield capacity at the time of Runway 13R-
31L reconstruction. The analysis utilized activity data provided by Vector Airport Systems to determine a peak
day of operations. Vector's data indicated that the maximum daily traffic was 753 operations, which occurred
on September 23, 2016. A busy traffic day was determined by using Vector's data and discussions with ATCT
personnel. An operational level of 720 operations on October 5, 2016 (see Exhibit 5-7) was identified to be
used as a busy day in the analysis, as this level of traffic was repeated on several instances during the studied
time frame and 753 operations was considered to be an outlier. Exhibit 5-8 shows the peak operations by
occurrence from January 2016 through early October 2016. Vector Airport Systems and Aviation System
Performance Metrics (ASPM) data validated normal busy day operations. The forecast operations held fairly
stable from 2016 through 2020, with little to no growth expected for air carrier operations prior to 2020. In
addition, it was assumed that other vacated gates would not increase the number of operations, which is
constrained by the limited number of gates (20) and the turn times on gates. There was also little to no GA
growth accommodated, which remains consistent with the MPU.

Exhibit 5-7: Daily Operations Level (01/2016-10/2016)
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SOURCE: Vector Airport Systems, October 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.
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Exhibit 5-8: Peak Operations by Occurrence (01/2016-10/2016)

50
45
40

35

30

25

20

15

10
5 -
0 -

750+ 725-749 700-724 675-699 650-674 625-649 600-624

Days

Operations

SOURCE: Federal Aviation Administration, Aviation System Performance Metrics_, October 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.

5221 Daily Demand and Capacity

Runway capacity was determined using 720 operations as a busy day. Through discussions with the ATCT
personnel, 4 nautical miles (NM) between arrivals was determined to be the amount of spacing required to use
Runway 13L-31R in shared operations? during VMC conditions; 6 to 7 NM spacing would be required for shared-
use operations during instrument meteorological conditions (IMC). Historical knowledge and FAA Operational
Information System (OIS) information indicated that 4 NM spacing yields an airport arrival rate (AAR) of 30
arrivals per hour in VFR conditions; thus, it was assumed that this would yield an airport departure rate (ADR)
of 30 departures per hour. In addition, historical knowledge and FAA OIS information indicated that 6 NM
spacing yields an AAR of 20; thus, it was assumed that this will yield an ADR of 20 in IFR conditions. Table 5-1
presents a benchmark of runway capacity at other airports with similar operational runway use.

8 “Shared-use operations” refers to arrivals and departures on the same runway.

Airport Master Plan Update
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Table 5-1: Benchmark of Existing Runway Capacity

AIRPORT ARRIVAL RUNWAY DEPARTURE RUNWAY IMC OPERATIONS VMC OPERATIONS
San Diego International 9 9 20 24
Airport 27 27 o »
12R 12R 20 24
William P. Hobby 30L 30L 20 24
Airport 4 (SRO) 4 . o8
22 22 20 24
Chicago Midway
International Airport 13C 13C 24 28

NOTES:

SRO - Single Runway Operation

IMC - Instrument Meteorological Conditions
VMC - Visual Meteorological Conditions

SOURCE: Federal Aviation Administration, National Airspace System Status, www.fly.faa.gov/ois (accessed November 2016).
PREPARED BY: Ricondo & Associates, Inc., November 2016.

5222 Hourly Demand and Capacity

Hourly data were analyzed on a single-use runway using data from October 5, 2016. The data were analyzed
assuming that the runway capacity holds at 30 arrivals and 30 departures per hour in VFR conditions and at 20
arrivals and 20 departures per hour in IFR conditions. VFR conditions exist when the cloud cover is equal to or
greater than 1,000 feet above the ground and when visibility conditions are 3 miles or greater. IFR conditions
exist when either the ceiling or the visibility is less than what is prescribed for VFR.

For VFR conditions, 2 hourly periods of either arrival or departure demand exceeds capacity (see Exhibit 5-9).
The hours exceeding demand are 7:00 a.m. and 4:00 p.m. The 7:00 a.m. departure demand exceeds departure
capacity of a balanced, shared airfield, particularly due to the morning rush and the voluntary noise program
for commercial carriers, which allows departures no earlier than 6:00 a.m. Since arrival demand is low during
the 7:00 a.m. hour, additional departures could be accommodated. The 4:00 p.m. hour exceeds capacity due to
the arrival demand. Although the arrival demand exceeds the arrival capacity, the departure demand is reduced
during that hour, enabling additional arrivals during this peak arrival hour.

Contrary to VFR conditions, both arrivals and departures meet or exceed capacity during individual hours in IFR
conditions (see Exhibit 5-10). There are no opportunities to capture some unused capacity and shift it to the
higher demand operations. The subsequent hours in busy periods do not provide sufficient capacity to absorb
previous operations; thus, delays will escalate throughout the day.

Airport Master Plan Update
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Exhibit 5-9: Hourly Visual Flight Rules Counts / 30 Airport Arrival Rate
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SOURCE: Federal Aviation Administration, Aviation System Performance Metrics, October 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.

Exhibit 5-10: Hourly Instrument Flight Rules Counts / 20 Airport Arrival Rate
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SOURCE: Federal Aviation Administration, Aviation System Performance Metrics, October 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.

Airport Master Plan Update
Sensitivity Analysis

[5-11]



DALLAS LOVE FIELD AUGUST 2017

5223 15-Minute Demand and Capacity

It should be noted that hourly counts provide a global view of the Airport's demand and capacity. To provide
a more detailed view of demand versus capacity, 15-minute time periods were analyzed.

The VFR 15-minute counts indicate that there are numerous times throughout the day when demand exceeds
capacity of a single runway operation. (see Exhibit 5-11). In most cases, when the demand exceeds the capacity,
the subsequent 15-minute period has additional capacity available. This indicates that at certain times, delays
of up to 15 minutes would be present, but they could be rapidly reduced by utilizing the additional capacity in
the next time period. To be certain, the time period from 4:00 p.m. to 5:00 p.m. was analyzed in detail. During
this hour, there is unused departure or arrival capacity, allowing an impacted operation to make use of the
unutilized capacity.

The IFR 15-minute counts show that there is insufficient capacity within a one hour period to eliminate delays

during IFR conditions (see Exhibit 5-12). Due to the insufficient capacity, delays would continue throughout
the day, without the ability to recover to a point where delays are eliminated.

Exhibit 5-11: 15-Minute Visual Flight Rules Counts / 30 Airport Arrival Rate
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NOTE: The box illustrated indicates the 30 AAR broken down in to 15 minute segments.

SOURCE: Federal Aviation Administration, Aviation System Performance Metrics, October 2016.
PREPARED BY: Ricondo & Associates, Inc., November 2016.
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Exhibit 5-12: 15-Minute Instrument Flight Rules Counts / 20 Airport Arrival Rate
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SOURCE: Federal Aviation Administration, Aviation System Performance Metrics, October 2016.

PREPARED BY: Ricondo & Associates, Inc., November 2016.

5.2.3 QUALITATIVE AND QUANTITATIVE ANALYSES FINDINGS

Through quantitative and qualitative analyses, it was determined that in 2020 there is sufficient capacity during
visual meteorological conditions (VMC) to accommodate anticipated demand, with minor delays on a single-
runway airfield. However, during IMC, there is insufficient capacity to accommodate anticipated demand.

B Departure

m Arrival

During the reconstruction of Runway 13R-31L, the Air Traffic Control System Command Center (ATCSCC), with
the cooperation of air carriers and GA operators, will need to enact a ground-delay program for arrivals during
IMC conditions. Demand management strategies will also be required.

In order to accommodate additional demand, alternatives were developed (described in Section 5.3). A
preferred airfield alternative to provide additional capacity for near-term and ultimate conditions is identified

in Section 6.4.
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5.3 Alternative Development and Alternatives Workshop

The analyses identified that additional capacity must be provided on the east airfield prior to the reconstruction of
Runway 13R-31L. Therefore, alternatives were developed, which are identified in the following subsections.

531 ALTERNATIVES DEVELOPMENT

The 2015 MPU alternatives addressed airfield geometry that was inconsistent with current FAA design standards.
Since capacity was not identified as a challenge over the planning horizon, the MPU did not seek to optimize
the airfield capacity. The alternatives presented in the MPU utilized existing infrastructure where possible to
create more cost-effective alternatives, while minimizing disruption during implementation. The Sensitivity
Analysis alternatives identified the potential for capacity gains on the east airfield to accommodate the
additional aircraft at the time of the Runway 13R-31L reconstruction.

53.1.1 Alternative A: No Action

Alternative A is a no-action alternative. This eliminates the January 2017 construction and design projects and
simply leaves the December 2016 airfield (see Exhibit 5-13). The following are advantages and disadvantages
for Alternative A.

Exhibit 5-13: Alternative A — No Action

PREPARED BY: Ricondo & Associates, Inc., December 2017.
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ADVANTAGES

o Requires minimal investment.

DISADVANTAGES

o Operations would be limited in the current configuration as Runway 13R-31L would not be able to be
used for an extended period of time due to the pavement condition. The limited operational capability
of a single runway airfield would translate into capacity constraints and aircraft delays.

o The 2015 pavement analysis indicated that there was other deteriorating pavement on the airfield,
which this alternative does not address.

53.1.2 Alternative B: January 2017 Construction and Design Projects to be Completed Prior to 2020

Alternative B utilized the existing January 2017 construction and design projects, assuming these to be
completed prior to 2020 (see Exhibit 5-14). The following are advantages and disadvantages for Alternative B.

Exhibit 5-14: Alternative B — January 2017 Construction and Design Projects and Projects Complete Prior to 2020

bi
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SOURCES: City of Dallas, November 2016: Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., December 2017.
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ADVANTAGES

Taxiway M extension supports operational efficiency.
Addresses deteriorating pavement.
Establishes single perpendicular runway crossings outside the high-energy portion.

Provides a connector on the Runway 13L end to help with constructability and operational efficiency
during the Runway 13R-31L construction.

DISADVANTAGES

5313

It is inconsistent with the MPU or Airport Layout Plan (ALP) submittal; therefore, it may not be eligible
to receive Passenger Facility Charge (PFC) funding for the projects.

Does not fully leverage existing airfield infrastructure.

Runway occupancy does not warrant high-speed exits; therefore, the new configuration of Taxiways B1
and B2 is not necessary when accommodating the new FAA design standard to remove 3-node
intersections.

The alternative does not mitigate direct connections between apron and runways.

The configuration eliminates exit Taxiway B4 that is currently utilized by aircraft landing on Runway 13L.

Alternative C: Existing Conditions (December 2016) and MPU Alternatives

This alternative assumes that the January 2017 design and construction projects are not completed, and the
existing conditions, as of December 2016, remain. In addition, the MPU alternatives for the east airfield are
added to this alternative, noting both a near-term and a long-term alternative (see Exhibit 5-15). The following
are advantages and disadvantages for Alternative C.

ADVANTAGES

Provides operational efficiency for a single-runway operation.

Maximizes the efficiency of investment (leverages existing infrastructure).
Generally consistent with ultimate development provided in MPU/ALP.
Eliminates nonperpendicular taxiway crossings.

Establishes two perpendicular crossings outside the high-energy portion.

9

This comment assumed that the PFC application was already submitted and that some construction may be grant-funded. However, the

PFC application for these projects has not been submitted and only the design of the Runway Incursion Mitigation (RIM) project and the
decoupling of Runway 18-36 are grant-funded.

Airport Master Plan Update
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Exhibit 5-15: Alternative C - Existing Conditions (December 2016) and MPU Alternatives

SOURCES: City of Dallas, November 2016: Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., December 2017.

DISADVANTGES
o Not consistent with January 2017 construction plan.
o The single taxiway crossing is within the high-energy portion of the runway (by 285 feet). This was
further investigated with FAA headquarters after the meeting, and new findings indicate that this

alignment would not need a Modification to Standards (MOS) should the taxiway be a 90-degree angle
from the Runway 13L-31R centerline.

5.3.14 Alternative D: Integration of January 2017 Construction and Design Projects and MPU
Alternatives

Alternative D is a combination of the January 2017 construction and design projects with the MPU alternatives
(see Exhibit 5-16). The following are advantages and disadvantages for Alternative D.

Airport Master Plan Update
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Exhibit 5-16: Alternative D - Existing Conditions including 01/2017 Construction Projects and MPU Alternatives
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SOURCES: City of Dallas, November 2016: Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., December 2017.

ADVANTAGES

e Provides operational efficiency for a single-runway operation.
o Addresses deteriorating pavement.
o Eliminates nonperpendicular taxiway crossings on Runway 13L-31R.1

o Establishes three perpendicular crossings outside the high-energy portion.

DISADVANTAGES

o There are modifications to the January 2017 design.

» Not consistent with ultimate development provided in the MPU/ALP.

1 Taxiway B3 as a perpendicular taxiway would not require an MOS; it is considered to be acceptable according to FAA Headquarters

(determined after the meeting)

Airport Master Plan Update
Sensitivity Analysis

[5-18]



DALLAS LOVE FIELD AUGUST 2017

5.3.2 ALTERNATIVES WORKSHOP AND PREFERRED AIRFIELD ALTERNATIVE

The purpose of the Alternatives Workshop was to conduct an open forum to gain a consensus of the ultimate
airfield layout for DAL, a preferred alternative, while taking into consideration the need for the operational
efficiency of a single-runway operation as early as 2020. The advantages and disadvantages of each of the four
alternatives were discussed and vetted with key Airport stakeholders. The preferred alternative was selected
based on the need to address FAA standards, the life of existing pavement, and capacity improvements needed
to accommodate the reconstruction of Runway 13R-31L, as well as any enabling projects. Exhibit 5-17 presents
an illustration of the preferred alternative.

After discussion of the four alternatives, it was determined that not one of the alternatives was preferred; rather,
a combination of elements from Alternative B and Alternative D was preferred. Table 5-2 lists the airfield
elements that were carried forward to create operational efficiency on the east airfield during Runway 13R-31L
reconstruction. The preferred pre-Runway 13R-31L reconstruction alternative was then integrated into an
ultimate airfield layout that is shown in Section 6.4.

Exhibit 5-17: Preferred Airfield Alternative Pre-Runway 13R-31L Reconstruction (FY 2020)

SOURCES: City of Dallas, November 2016: Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2017.
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Table 5-2: Preferred Airfield Alternative

AIRFIELD ELEMENT

Construct Taxiway M from the Runway 13L end to Taxiway D (or at a minimum to the Runway18-36/Taxiway E intersection per
the 01/2017 Garver design). Include the relocation of the Runway 13L glideslope.

Reconstruct Taxiway B at the Runway 13L end per the 01/2017 Garver design, improving constructability and operational
efficiency during construction.

Reconstruct Taxiway D per the 2015 Master Plan Update. Represent a “straightened” Taxiway D for the ultimate configuration.

Demolish Taxiways B5 and B6 in the ultimate configuration.

Reconfigure Taxiways B1 and B2 per the 2015 Master Plan Update.

Reconstruct Taxiway M from the Taxiway B1 intersection to the Runway 31R end. This will require the relocation of the Runway
31R glideslope (which is currently under design contract).

Reconstruct Taxiway B for areas not included in proposed design packages. The 2015 Pavement Evaluation Report indicates a
need for Taxiway B rehabilitation/reconstruction in the near-term with a single-runway operation.

Construct Taxiway T in line with the existing Taxiway A2 and demolish Taxiways B3 and B4. /

NOTE:

1/ This option was not decided at the December meeting. Under further evaluation of costs and future implications of design, the option was decided upon
by DoA in February 2017.

SOURCE: Airfield Alternatives Workshop, December 14, 2016.
PREPARED BY: Ricondo & Associates, Inc., December 2016.
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6. Conclusion

In summary, this Sensitivity Analysis encompassed the overall impacts brought upon DAL by the repeal of the
Wright Amendment, as well as the operations of the airline gates, which were not covered in the original MPU
(initiated in 2012, completed in 2015). The results of the sensitivity analyses, presented in this report, more
accurately represent capacity requirements for landside and terminal facilities due to the increased passenger
growth at the Airport as well as airfield capacity needs to address deteriorating pavement and accommodate
activity with a single operating runway during reconstruction of Runway 13R-31. The following sections review
the key elements presented throughout this report and highlight key comparisons between the requirements
shown in the original MPU and those in this Sensitivity Analysis.

6.1 Forecast Overview

The forecasts presented in this report were developed to test the sensitivities of Airport facilities. Passenger
airline DDFSs for the years 2015, 2024, and 2032 were reviewed and analyzed; Tables 2-1 thorough 2-3 display
the results of the baseline DDFSs for passenger airlines and review peak load factors and other important
information.

As mentioned in Section 2, the forecasts in the MPU were based on the previous operations at the Airport (prior
to the expiration of the Wright Amendment); the growth in enplaned passengers was dependent on increased
operations and fleet size (see Table 2-9 and Exhibit 2-5 for illustrations and data on the forecast comparisons).
The forecasts showed an increase to 6.3 million enplaned passengers in 2016 and nearly 7.0 million enplaned
passengers in 2032. Since the MPU was developed, the Airport has experienced a more pronounced increase
in enplaned passengers than that forecast in the MPU, due to the operations that are currently being conducted
by the airlines operating at DAL.

In 2015 alone, the actual number of enplaned passengers approached the MPU’s 2032 forecast at nearly 7.0
million enplaned passengers. This increase in enplaned passengers is expected to either hold steady or continue
to increase. Both the baseline sensitivity analysis and the high growth scenario forecasts showed a rise of nearly
1 million enplaned passengers from 2015 to 2016, reflecting the 2016 forecasts in the range of 7.8-7.9 million
enplaned passengers. This trend begins to dip down, holding near the 7.8 million enplaned passengers range
until close to 2032, in which 8 million enplaned passengers are again reached.

Table 6-1 displays the variances of enplaned passengers between the MPU forecast and the sensitivity forecast.
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Table 6-1: Forecast Variance—Enplaned Passengers

FISCAL SENSITIVITY ANALYSIS FORECAST
YEAR MPU FORECAST BASELINE FORECAST VARIANCE
2014 V 4,234,853 4,357,886 2.9%
Forecast
2015 6,171,153 6,879,783 11.5%
2016 6,303,640 7,875,546 24.9%
2017 6,405,657 7,778,238 21.4%
2018 6,502,792 7,726,117 18.8%
2019 6,602,748 7,837,244 18.7%
2020 6,637,379 7,859,057 18.4%
2021 6,655,755 7,863,001 18.1%
2022 6,681,704 7,875,879 17.9%
2027 6,818,534 7,940,270 16.5%
2032 6,981,517 8,004,661 14.7%
Average Variance from MPU Forecast 16.7%

NOTES: For fiscal years ended September 30.
1/ Represents data from MPU forecast and actual data for high growth scenario and low growth scenario forecasts.

2/ Years 2022-2032 are only shown in 5 year increments due to the small year-to-year variation. SOURCES: City of Dallas Aviation Department; Innovata,
October 2017; Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.

As shown through the variance in forecasts, it was necessary to revisit the demand/capacity analysis in the MPU
for facilities that would be affected by these increases. A summary reviewing the similarities and differences
between the MPU (2015) and the Sensitivity Analysis, as well as an overview of key points, is presented in the
following sections.
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6.2 Landside Facilities Overview

Comparisons of landside facility requirements presented in the MPU (2015) and the Sensitivity Analysis are
explained in the following subsections.

6.2.1 AIRPORT PARKING FACILITY REQUIREMENTS

The MPU parking calculations are forecast at 7 million enplaned passengers (which represents year 2032).
Table 6-2 displays the difference in space requirements from the 2032 MPU forecast to the 2024 and 2032
Sensitivity Analysis baseline forecasts. It should be noted that the Sensitivity Analysis calculations exceed the
2032 MPU calculations in 2024. The demand for parking in 2032 grew from just over 8,500 spaces in the MPU
forecast to approximately 9,410 on the peak day in the 2032 baseline forecast for the Sensitivity Analysis. This
demand could be accommodated in Garages A, B, and C throughout the planning horizon.

Table 6-2: Forecast Parking Requirements

MILLION ANNUAL ORIGINATING PEAK DAY SPACES
FORECAST ENPLANEMENTS PASSENGERS SPACES NEEDED NEEDED
MPU
2032) 7.0 million 4.5 million 8,520 8,900
Sensitivity Analysis
Baseline - 2015 6.8 million 3.9 million 6,540 6,860
Sensitivity Analysis
Baseline - 2024 8.0 million 4.8 million 8,140 8,530
Sensitivity Analysis
Baseline - 2032 8.2 million 5.3 million 8,960 9,410

NOTE: Enplaned passengers and originating passengers based on fiscal years ending September 30.

SOURCE: Ricondo & Associates, Inc., October 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2016.

6.2.2 AIRPORT ACCESS

On-Airport roadways experience some demand changes due to the improvements noted in Section 3.2.2. This
includes the opening of public parking Garage C, reallocation of the cell phone lot, inbound Herb Kelleher Way
improvements, outbound Herb Kelleher Way improvements, and the relocation of the rental car companies to
a Consolidated Rental Car Facility.

LOS C is considered the “trigger point” in which improvement planning should begin to occur. As compared to
the MPU, once Garage C opens and parking demand is diverted to the new garage, the LOS increases for some
roadway links located on Airport roadways. There are a few other on-Airport roadways that meet LOS D, E, and
F during the planning horizon. These can be found in Table 3-6.
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The intersection at Herb Kelleher Way and Hawes Avenue also has a LOS D or below in the baseline Sensitivity
Analysis forecast and is currently in need of improvements.

Table 6-3 displays the difference in the off-Airport intersection LOS (for both the a.m. and the p.m. peaks)
between the MPU 2032 forecast and the Sensitivity Analysis baseline forecast.

Table 6-3: Intersection Level of Service Comparison Table (MPU vs Baseline Sensitivity Forecast)

2032 2015 A.M. 2015 P.M. 2024 A.M. 2024 P.M. 2032 A.M. 2032 P.M.
2032 A.M. P.M. SENSITIVITY  SENSITIVITY  SENSITIVITY  SENSITIVITY  SENSITIVITY  SENSITIVITY
MPU MPU ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS
INTERSECTION (LOS) (LOS) (LOS) (LOS) (LOS) (LOS) (LOS) (LOS)
Lemmon
Avenue and
Airdrome Drive C C C C C D C F
Lemmon
Avenue and
Mockingbird
Lane C C D C E D F F
Airdrome Drive
and
Mockingbird
Lane B C B B B C B C
Herb Kelleher
Way/Cedar
Springs Road
and
Mockingbird
Lane F F F E F F F F
Mockingbird
Lane and
Denton Drive E E C D F F F F

NOTE: All years are in fiscal year ending September 30.

SOURCE: Ricondo & Associates, Inc., MPU, 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2016.

As indicated in Table 6-3, the LOS in the Sensitivity Analysis baseline scenario for all intersections other than
Airdrome Drive and Mockingbird Lane experience LOS C or poorer for both a.m. and p.m. peaks. This LOS continues
to decline reaching LOS C or worse for all intersections in the p.m. peak for the 2024 forecast. In 2032, LOS F is
reached in the p.m. peak hour at all intersections other than Airdrome Drive/Mockingbird Lane. Improvements need
to be implemented at these intersections in order to mitigate congestion on the off-Airport roadways.

For the on-Airport Roadways, other than a few LOS D roadway links, the entrance to Garage A and Garage B was
the only reported LOS E. LOS E is reached at this link by 2024 and continues through 2032 at this level.
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6.2.3 CURBSIDE

As described, the terminal curbside allocations have changed to accommodate the operation of TNCs. In
addition, new curbside classification data were collected, which generated different results that are presented
in Table 6-4. Table 6-4 displays the difference in the LOS for the curbside allocations between the MPU and
the Sensitivity Analysis baseline forecast.

Table 6-4: Curbside Allocations Comparison Table

MPU MPU  SENSITIVITY  SENSITIVITY
2032 2032 ANALYSIS ANALYSIS 2024 2024 2032 2032
A.M. P.M. 2015 A.M. 2015 P.M. A.M. P.M. A.M. P.M.
(LOS) (LOS) (LOS) (LOS) (LOS) (LOS) (LOS) (LOS)
Enplaned Passengers 7.0 million 6.8 million 8.0 million 8.2 million
Upper Level Arrivals Curb LOS F F A C A D A D
Upper Level Departures Curb LOS F F C E D E D E
Lower Level Curb (All Areas Combined)
LOS A A A A A A A A

NOTE: All years are in fiscal year ending September 30.

SOURCE: Ricondo & Associates, Inc., MPU, 2015.
PREPARED BY: Ricondo & Associates, Inc., October 2015.

Table 6-4 shows the MPU curbside LOS has been improved based on recent trends noted in the new
classification data. However, even with the new consumer trends at the curbfront, LOS E is reached in the
baseline scenario in 2015 for the p.m. peak on the upper level departures roadway. Both the arrivals area and
departures area of the upper level curb experience LOS D or below in 2024 and beyond; therefore,
improvements for this area should be identified. (Congestion is due to a shortage in curbside length, not
throughput capacity of by-pass lanes).

6.24 RENTAL CAR

There is an existing need for rental car facilities at the Airport. In 2032 the space requirement to accommodate
these needs would be between 25-28 acres. This remains the same in both the MPU and the Sensitivity Analysis.
This need will be accommodated in a Rental Car Facility, which is currently in the preliminary planning stages.
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6.3 Terminal Facilities Overview

During the creation of the MPU, the terminal facility requirements were not analyzed due to the LFMP being
underway. However, the Sensitivity Analysis did review and analyze the existing and future requirements for
the major components of the terminal.

6.3.1 CHECK-IN

The terminal inventory of check-in positions indicated adequate capacity to support the baseline and high
growth scenario DDFS activity levels; however, additional kiosks would be needed. By 2032, the baseline
forecast suggests that the peak-hour check-in demand will be approximately 1,830 passengers, with the peak-
hour originating passengers being approximately 2,400.

6.3.2 PASSENGER SECURITY SCREENING CHECKPOINT

Computer modeling was used to determine the number of security screening lanes needed to maintain LOS C
for security wait times and to estimate the number of passengers waiting in queue. The terminal’s existing
number of security screening lanes should provide adequate capacity to support the baseline forecast activity
levels. By 2032, the baseline forecast suggests that the peak-hour checkpoint demand will be approximately
2,370 passengers, with the peak-hour originating passengers being approximately 2,400.

6.3.3 HOLDROOMS

Holdroom requirements change due to the size of aircraft operating at the gate. The existing square footage
is adequate to support the baseline forecast requirements for low-range aircraft (B737-700) through 2032.
However, the existing space available is insufficient for the baseline forecast requirements for high-range aircraft
(B737-800). These requirements show a need of approximately 55,650 square feet in 2024 and 2032, equating
to roughly an additional 6,000 square-feet over existing conditions.

The high growth forecast requires nearly 2,000 square feet of additional space in both 2024 and 2032 to support
the low-range aircraft. The 2024 and 2032 high growth forecast requirement surges to over 10,000 additional
square feet for high-range aircraft.

6.3.4 OUTBOUND BAGGAGE MAKEUP

By 2032, the baseline forecast estimates that the peak 10-minute flights in makeup will reach 38, while the cart
requirement will reach approximately 90. The current baggage makeup area provides adequate capacity to
support these requirements.

6.3.5 BAG CLAIM

In 2024, the baseline requirements will reach approximately 21,900 square feet. This would require an additional
bag claim device to support the forecast enplanements. By 2032, the baseline forecast suggests that the total
bag claim area requirement will reach approximately 26,250 square feet. This would require an additional two
bag-claim devices.
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6.4 Airfield Facilities Overview

The airfield facilities were assessed due to the need to reconstruct Runway 13R-31L in the near future. Through
qualitative and quantitative analyses, it was determined that improvements would need to be completed on the
east airfield to accommodate demand during the Runway 13R-31L reconstruction period. The impacts occurring
during poor weather conditions, requiring ILS areas to be protected, reduce the capacity of the Airport to lower-
than-required levels during these events. Improvements in taxiways and NAVAID locations have allowed the
Airport to operate at acceptable levels during low visibility or ceilings. The sequencing of aircraft in all weather
conditions became necessary to maximize the throughput of the Airport. Even in good weather, the tower must
have the ability to change the sequence of departure aircraft near the approach end of the departure runway
in order to maximize the throughput of the Airport during construction periods. Exhibit 5-17 noted the
significant changes necessary to accommodate all of the Airport operations during the reconstruction period.
The major component of the preferred near-term airfield alternative is the construction of Taxiway M from the
Runway 13L end to Taxiway D and the reconstruction of Taxiway M from the Taxiway B1 intersection to the
Runway 31R end, after which additional aircraft can be accommodated.

Exhibit 6-1 illustrates how those changes are incorporated into the ultimate airfield layout.

Exhibit 6-1: Preferred Airfield Alternative Ultimate Conditions

SOURCES: City of Dallas, November 2016: Ricondo & Associates, Inc., November 2016.
PREPARED BY: Ricondo & Associates, Inc., March 2017.r
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