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Planning Process Overview
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NEPA

Stakeholder and Community Engagement

* Includes forecast and critical aircraft
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Critical Aircraft
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Inventory-Forecast Element

s Airport activity statistics (passengers, aircraft

operations, based aircraft etc.)

Schedule of airline operations (OAG)

USDOT data (T100 for enplanements, operations,

fleet mix; OD1A for origin/destination

passengers, average fares)

= Tower counts (OPSNET, ATADS) for aircraft
operations

s Radar data (NOMS etc.) for non-commercial fleet
mix, operations by time-of-day)

> Bureau of Economic Analysis (BEA) and local
economic development agencies (historical
socioeconomic data)

- Economic Vendors (Woods& Poole, Global
Insight) for economic forecasts

s Airline financials and press announcements for
future fleet plans

,.).
,.).
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Inventory-Airspace

»- ATC Airspace Structure
* Number of departure
headings
* Independent versus
dependent IFR arrival
streams
* Adjacent airport airspace

CRYSTAL AIRPORT (MIC)
RWY 32 LNAV APPROACH HNTB
11/8/2016

et =\
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Inventory Airspace

- “Obstacle” Airspace Issues
* FAA Digital Obstruction
Files
* AGIS Obstacle Files
* Terrain
* Proposed Construction

> Obstacleshavea |
significant impact on =
runway viability B

LAy oacy
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Typical Inventory Elements

- Inventory of existing conditions
 Airfield & airspace
 Commercial terminals
e General aviation facilities
* Cargo
* Support
e Access & parking
e Utilities
e Other
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Typical Inventory Elements

- Airport Background / History / Ownership / Structure
- Regional Setting / Land Use

=~ Environmental Overview

=~ Socio Economic Data

- Historic Aviation Activity

=~ Financial Data
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Inventory Chapter Development Strategies

»- Think ahead about what type of data will be used in
subsequent chapters of the airport master plan update.

»- When developing the scope of services, try and reuse
as much of the existing inventory out of the current
master plan and just update those sections that have
changed versus starting from scratch.

»- This information can also be used in subsequent
environmental documents.
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Inventory:

- Master Planning
 Comprehensive (Airside, Terminal, Landside & Support)
* Should focus heavily on deficient conditions
* Includes environmental

- Project Planning
* Builds on the master plan, but more in-depth survey
e Specific to the project focus (i.e. new runway or cargo facilities)
* Includes environmental
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Inventory Data Overview

Existing Airport Facilities Existing ALP
FAA Chart Supplemental
FAA Terminal Procedures
Airport Manager
FAA 5010
Existing Aviation Activity National Based Aircraft Inventory
Terminal Area Forecast
FAA 5010
Traffic Flow Management System Count
FBO/Flight School Data
Official Airline Guide
Tenant surveys
Airport Environs County Zoning and Land Use
State DOT road mapping

Census / Bureau of Economic Analysis
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2011 BWI Master Plan Inventory
o (Traditional Insights)
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2011 BWI Master Plan Inventory
(Traditional Insights)

EXHIBIT 2.2-4 AIRCRAFT GATES (2005)
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2011 BWI Master Plan Inventory
(Traditional Insights)

EXHIBIT 2.8-2 EXISITING FLOODPLAINS
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2011 BWI Master Plan Inventory
(Traditional Insights)

EXHIBIT 2.8-5 EXISITNG FOREST STANDS
Baltimore/Washington ) ional Thurgood Marshall Airport
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2011 BWI Master Plan Inventory
(Dig Deeper - Defmencues)

Rwy 15L cannot accommodate nm in n .,/

Parallel approaches would improve capacity in East Flow IFR but this r*
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2011 BWI Master Plan Inventory
(Dig Deeper - Deﬂcuenues)

EXHIBIT 4.1-3 OBJECTS m THE RSAS AND OFAS, '~
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2011 BWI Master Plan Inventory
(Dig Deeper - Defmencues)

» EXHIBIT 4.1-6 SUMMARY OF MODIFICATIONS TO DESIGN STANDARDS (MODS)
Baltimore/Waashington International Thurgood Marahall Air, port- = 2

L3
RW 1
L J
Quantity
@ Airfield Geometry 9
@ Airspace 1
@ Grading Profile 13
@ Lighting 4
. Marking 4
@ Separation Standards 6
@ rez 1
§ Taxiway Geometry 5
Total 43




2011 BWI Master Plan
(Deficiencies Reconciled)

"t, . Q,\ Y S ~ Airfield Improvements
; N

— — Roadway Improvements

o B Building Improvements

—r— S350M Program

2015 Improvements

Runway 10-28 RSA improvements and
pavement rehabilitation

e B » Runway Safety Area Compliance

D S aiaten % Airfield Pavement Rehabilitation
| J gellgcation of Taxiway D and Runway 33L

old apron .

Conversion of Runway 4-22 into a taxiway ).)‘ Ret lreme nt Of M O DS

Relocation of portions of Taxi R, E, and .

psgaeatel g S A *  Key to securing AIP and PFC for the

Acquisition of RPZ property interests within

the approaches to Runways 15R and 33L program

Modifications to exisiting airline commissary
within the relocated RPZ of Runway 15R

Acquisition of RPZ property interests within
the approaches of Runways 10 and 15L

Future perimeter road
ARFF roadway improvements

Terminal and concourse expansion/
improvements

Concourse E outbound baggage system
improvements

Central utility plant expansion
Air traffic control tower
Rail station

660 ©® PO O P 00O OO0 O
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Why do forecasts?*

* Any planning effort involves a Passenger Originations
forecast, either explicit or

. . . 16,000,000
implicit. (If you plan for
current conditions, you are 14,000,000
forecasting that the future will 2 12,000,000 _—
be the same as the present) S
T 10,000,000
* Therefore, you should make a B
conscientious effort to make O 8,000,000 \/"’ a
Q
the fprecast as accurate as 2 6,000,000
possible and incorporate all 2
available relevant information. e 4,000,000 -
=== Passenger Originations
* Also, FAA-approved forecasts 2,000,000
are reqUired for airport maSter = 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
plans and NEPA studies. > S

* pat Kennon-Manager, Aviation Economics, HNTB Corporation Year




Main types of forecasts

- Master Plan AR Vimeapol-

¥ + + QEZZTameaI é\lrpo:]t (MSI;) "
)’. N E P A &1 ong Term Comprehensive Plan Update
- Specialized e

July 26, 2010
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Elements of Master Plan Forecast

Annua | din d pea k pe g Od 4% W& Minneapolis - St. Paul

+ International Airport (MSP)

20-year horizon typical
Includes passengers and
all aircraft operations
Future Critical Aircraft(s)
For comprehensive
assessment of future
airport facility | 3
requirements (airfield, o
terminal, landside, other) '

2030 Long Term Comprehensive Plan Update

Y¥v Y¥¥
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Elements of NEPA Forecast

»- Average annual day

"~ 1- and 5-year horizons
typical

- Includes aircraft
operations and fleet mix

- For environmental
assessment (noise and
air quality)

g meisneE Humphrey
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Specialized Forecasts

- Facility forecasts
(airfield/terminal,
landside, etc.)

»- Design Day Flight
Schedules (simulations
and detailed planning)
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General Forecast Factors

Percent Change in Real GDP by State, 2019:Q1-2019:Q2

- Economic

(income/employment,

population)

Cost (air fares/fuel)

Competition (Other

airports/trains/automobile

S)

- Constraints (Airport
facilities/airline
capacity/Policy)

¥ ¥
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General Forecast Approaches

)~ Statistical (regression or
trend)

- Share analysis (constant
or changing share of
national forecast)

- Use Terminal Area
Forecast (TAF)

iF FAA AEROSPACE
FORECAST ~-
2039 |

Fiscal Years 2019

DY Airport Planning & NEPA Workshop | December 4-6, 2019 | Arlington, VA




Critical Aircraft

= Most demanding aircraft or
aircraft group
»- Determined on the basis of

“Regular Use”
e Regular use is at least 500
annual Operations

"~ Future Critical Aircraft
determined in FAA approved

forecast
* AC “highly likely” or
“expected” on regular basis
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Can Have Multiple Critical Aircraft

- Aircraft Approach
Category (AAC)

»- Airplane Design Group
(ADG)

»- Runway Length

- Taxiway Design Group
(TDG)

- Engineering Material
Arresting System (EMAS)




Typical Aviation Forecast Elements

»- Operations

- Enplanements

- Based aircraft

- Fleet mix

- Peak hour activity
- Critical aircraft




What Types of Data Needs To Be Collected

=~ Socioeconomic
»- Demographic
- Geographic

»- Aviation-related

- Operations, enplanements, based aircraft
- Previous forecasts
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Types of Forecasting Methods

2~ Regression
e Correlation between two variables

* The Airport Sponsor needs to be able to adequately forecast the independent
variable

2> Trend

* Projects historic trends into future
* Need at least 5 years of historic data

= Share

* Examines airport’s share vs. larger aggregate
* Need at least 5 years of historic data
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FAA Role in Forecast Development

Master Plan Advisory Circular

= FAA Reviews the Entire Master Plan for

205.

Sound Planning techniques but only “‘

approves 2/3 elements. These elements

include:

e Forecast of Aviation Demand Including Critical
Aircraft |
 Airport Layout Plan

w2 Airport Planning & NEPA Workshop | December 4-6, 2019 | Arling

150/5070-6B

MASTER PLAN REVIEWS BY THE FAA

The recommendations contained in an airpert master plan represent the views, policies
and development plans of the airport sponsor and do not necessarily represent the views
of the FAA. Acceptance of the master plan by the FAA does not constitute a
commitment on the part of the United States to participate in any development depicted
in the plan, nor does it indicate that the proposed development is environmentally
acceptable in accordance with appropriate public law. The FAA reviews all elements of
the master plan to ensure that sound plamning techniques have been applied. However,
the FAA only approves the following elements of airport master plans:

1) Forecasts af Demand — The master plan forecast should be reviewed to ensure that
the uaderlying assumptions and forecast methodologies are appropriate. Paragraph
704.h of this gnidance should be used to determine consistency of the master plan
forecast levels and the Terminal Area Forecast (TAF). Inconsistencies between the
master plan forecast and TAF must be resolved, and the forecast approved, before
proceeding with subsequent planning work.

2) Airport Layout Plan — All airport development at Federally-obligated airports must
be done in accordance with an FAA- and sp pproved ALP. Furth .
proposed development must be shown on an approved ALP to be eligible for Awrport
Improvement Program (AIP) funding. FAA approval of the ALP indicates that the
existing facilities and proposed development depicted on the ALP conforms to the
FAA airport design standards in effect at the time of the approval or that an approved
modification to standard has been issued. Such approval also indicates that the FAA
finds the proposed development to be safe and efficient.




FAA Role in Critical Aircraft Identification

What is the critical aircraft?

2 Most demanding aircraft
type that makes regular
use

»- Regular use is 500 annual
operations




FAA Role in Critical Aircraft Identification

Where do | Go to Verify the Data /

Existing Critical Aircraft
ASPM .faa.gov

- Basedaircraft.com

- Airport Records

Future Critical Aircraft

- Operator Letters

- Linkage to Forecast Data

Data Sources?

Federal Aviation
Administration

FAA Operations & Performance Data
FAA Operations and Performance Data provides access to historical traffic counts, forecasts of aviation activity, and delay statistics.

Datab: A &

¥
« Aviation System Performance Metrics (ASPM)
+ Operational Network (OPSNET)
« Traffic Flow Management System Counts (TFMSC)
« Airline Service Quality Performance (ASQP)
« Terminal Area Forecast (TAF)

Reporting Systems
« Business Jet Reports

« System Descriptions

The general public may access several sections of ASPM.faa.gov without logging in.
+ ASPM: ASPM: Airport Analysis, City Pair Analysis and Taxi Time data will be available within 60 days after the end of the month; i.e., August data will be available no later than Nove
» ATADS: Data previously available in ATADS is now available in OPSNET.
+ OPSNET: Operations and Delay data for each month will be available on the 20th of the next month; i.e., August data will be available on September 20.
+ CountOps: CountOps has the same access and availability schedule as OPSNET.
+ TFMSC: TFMSC: Airport and Distributed OPSNET data for each month will be available within 31 days after the end of the month; i.e., September data will be available no later than
» ASQP: Operations by Airport data will be available within 60 days after the end of the month; i.e., August data will be available no later than Movember 1.

A username and password is required to access ASPM.faa.gov reports that contain preliminary data and individual flight information. All module
a login from FAA.

ASPM Support Helpdesk email: nasdi-support-at-volanno.com (substitute @ for -at-)
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FAA Role in Critical Aircraft Identification

What is the critical aircraft?

"~ May be a single aircraft or
composite / family

- For small airports, usually a

pusiness aircraft

»- For large airports, usually
an air carrier
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Consistency With the FAA Terminal Area Forecast

- Within10% of the TAF for the g e

Note, when the term “forecast” is used in the guidance below, it means the
airport sponsor’s or locally generated forecast. The TAF is the FAA's Terminal
Area Forecast and is not referred to as the *forecast” in this guidance.

L)
Other Forecast Guidance
-—
The following should be reviewed for guidance on preparing and reviewing

aviation forecasts.

AC 150/5070-7, "The Airport System Planning Process,” para. 506
AC 150/5070-6B, “Airport Master Plans,” Chapler 7

FAA Order 5090.3, "Field Formulation of the NPIAS,"

FAA Order 5100.38C, "AIP Handbook,” Chapter 4

APQ Report "Forecasting Aviation Activity by Airport”

ACRP Synthesis 2 Report “Airport Aviation Activity Forecasting”

Forecast Review and Approval

L) (]
O Airport District Offices (ADO) or Regional Airports Divisions (RO) are responsible
for forecast approvals. When reviewing a sponsor’'s forecast, FAA must ensure
that the forecast is based on reasonable planning assumptions, uses current

data, and is developed using appropriate forecast methods. Additional
discussion on assumptions, data and methodologies can be found in the APO
report “Forecasting Aviation Activity by Airport.” After a thorough review of the
forecast, FAA then determines if the forecast is consistent with the TAF.

[
-— For all classes of airports, forecasts for total enplanements, based aircraft, and
‘fotal operations are considered consistent with the TAF if they meet the following
criterion:

» Forecasts differ by less than 10 percent in the 5-year forecast period, and
15 percent in the 10-year forecast period

If the forecast is not consistent with the TAF, differences must be resolved if the
forecast is to be used in FAA decision-making. This may involve revisions to the
airport sponsor's submitted forecasts, adjustments to the TAF, or both. FAA
decision-making includes key environmental issues (e.g. purpose and need, air
quality, noise, land use), noise compatibility planning (14 CFR Part 150),
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Forecast Chapter Development Strategies

"~ Forecasts Exceed Guidelines of
Consistency with FAA Terminal Area
Forecasts

»- Projects Contained in Master Plan are
expected to require an EIS and/or
BCA




Forecast Chapter Development Strategies

Exhibit 3.7-4: i of Aircraft Oy i Forecast

Annual Alrcraft Operations.
in thousnds)

2037 Range {High - Low)
45 145,290 Oparations

- Does the Forecast “story” make sense? e
e Justification I
* Scenarios & Range = ————
e Baseline
* Data

* Risk It We Get it Wrong

LOW BASE HIGH LOW BASE HIGH LOW BASE HIGH

ame ms 2m2 nzs mm 2 e E
Calendar Year

q
JduddcExs

Air Carrier Aireraft

Aircraft - Average Seating Configuration

Historical | 2016 | 6085112 | 6085112 | 6085112 133,829 133,829 133,829 6,228,941 | 6228941 | 6,228 541
Estimate | 2017 | 6,798,141 | 6,798,141 | 6,798,141 169,400 169,400 169,400 | 6,967,541 | 6,967,541 | 6.967.541
2019 | 7,556,000 | 7,588,000 | 7682000 234,000 261,100 261,100 7,790,000 | 7.859.100 | 7.843.100
Forecast 2021 | 7,877,000 | 8,086,000 | 8,308,000 283,800 307.800 307,800 8,260,800 | 8,393,800 | B,615.800
2024 | 8,644,000 | 8,869,000 | 9,338,000 321,400 342 200 357,200 8,965,400 | 9,211,200 | 9,695 200
2037 | 11,836,000 | 12,816,000 | 15,060,000 | 466,200 512,600 645,200 12,302,200 | 13,328,600 | 15,705,200
RANGE AVERAGE ANNUAL GROWTH RATE
2016-2024 4.5% 4.8% 5.5% 11.6% 12.5% 13.1% 4.7% 5.0% 5.7%
2024-2037 24% 2.9% 37% 2.8% 32% 4.7% 2.5% 2.8% 3.8%
2016-2037 3.2% 3.6% 4.4% 6.1% 6.6% 7.8% 3.3% 3.7% 4.5%
Sources: Weeds & Posle, The Complete Econornic and Demographic Data Seurce 2017. U.S. D at A ger Origin-Dn Survey. Landrum &

Brown, 2017.




Forecast — Lessons Learned

> Keep it simple
Y TAF

* Challenge it early, but prepare to embrace it

* Develop independent forecasts where necessary
— Aircraft Fleet Mix
— Passenger Enplanements (Carrier specific, O&D/Connecting)

"~ Don’t forget to refresh
e Forecasts age as studies and EAs progress
* Validation of prior analyses may be required during the EA
* When unattended, sponsor risks NEPA delays or significant rework
"~ Consistent application
* Apply approved forecasts to other efforts where possible (i.e. EA, Part 150)
e Summarize any differences (horizons, changes)
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BW!I Forecast

FAA 2014
MAA TAF % DIff.

Enplanements

Base Yr. 11,546,009| 10,885,382 6.1%

Base Yr. + 5 Yrs. 12,903,000 12,511,492 3.1%

Base Yr. + 10 Yrs. | 14,268,000 13,883,710 2.8%

Base Yr. + 15 Yrs. | 15,726,000 15,302,927 2.8%
Commercial Operations

Base Yr. 218,214 223,309 -2.3%

Base Yr. + 5 Yrs. 243,060 254,324 -4.4%

Base Yr. + 10 Yrs. 261,250 279,896 -6.7%

Base Yr. + 15 Yrs. 280,720 307,376 -8.7%
Total Operations

Base Yr. 242,848 242,867 0.0%

Base Yr. + 5 Yrs. 271,430 274,625 -1.2%

Base Yr. + 10 Yrs. 291,090 300,973 -3.3%

Base Yr. + 15 Yrs. 311,870 329,263 -5.3%
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BW!I Forecast

500,000 50
Master Plan Forecast Long-Term Activity Projection MAP
45

450,000 MAP
400,000

35

MAP
350,000 32
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300,000 26

Annual Operations

B GA/Military Operations
B Air Taxi Operations

® Cargo Operations
® International Operations

B Domestic Operations

23 MAP
MAP

250,000
200,000
150,000
100,000
50,000
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2015
2016
2020
2025
2030
2036
2045
2055
2063

Estimated Year




BWI Forecast & Airfield Requirements

N w w
o o o

(minutes per operation)
o o

Average Daily Delay-Main Runways
o

0

YEAR PASSENGERS TOTAL
(M) OPERTIONS
2030 32 311,870
2045 40 378,500
s Existing Airfield
2063 50 464,100
Closely-Spaced Parallel Runways

“ Widely-Spaced Parallel Runways

396,000

Operations

370,000
Opera

492,000
Operations

4 460,000
Operations

10-Minute Delay -
Growth Capped

6-Minute Delay -

— 370,000 Operations
e

300,000 320,000 340,000 360,000 380,000 400,000 420,000 440,000 460,000 480,000 500,000
Annual Operations




BWI Forecast & Terminal Requirements

PASSENGER OPERATIONS
PLANNING LEVEL OPERATIONS PARKING POSITIONS PER GATE
Domestic
Master Plan 2030 254,600 71 3,586
40 MAP 306,000 85
50 MAP 372,700 104

International

Master Plan 2030 19,200 11 1,745
40 MAP 28,500 16
50 MAP 40,200 23

Total Remotes

Master Plan 2030 273,800 15 18,253
40 MAP 334,500 18
50 MAP 412,900 23
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Alternatives

1989 1990 1991 1992 1993 1994 1995 1996

=~ Alternatives not chosen N [
can be just as important “Bepn Compreheniv
as the chosen

Conmi(mity/ﬁconomic Studies

alternative 1 1

MSP Reuse MSP LTCP
Study Update

MSP LTCP

»- MSP Dual Track Airport
Study is an example

FOUM 34,
o >
& 48 4 %
“'+i 45
2 =
2 ‘ METROPOLITAN COUNCIL
D) * £
'v,,+ o
Iy.'(\l‘s

igure
Dual Track Planning Process and Schedule
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Alternatives

)_).

My opinion: From a
nolitical standpoint,
MSP was never going to
see significant
improvement until the
option of a new airport
was thoroughly studied

Dual Track Airport Planning Process

Report to the Legislature - Summary

~Alrecaft

I'mme’

1. | Tmm]nnl Parking ﬁ ngpgn
B Aifceaft Mainterange Propérties 16 be}«mmren
P ‘ Airfargdo




What Is An Alternative Analysis?

- Presents ways to address facility requirements
- Evaluates strengths & weakness
- Selects a recommended alternative




What Is An Alternative Analysis?

- |dentify elements
- Evaluate & refine
- Merge
- Analyze

- Develop recommended

s goss to ALP
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Alternative Analysis Chapter Development
Strategies

") Meet facility requirements

- Considers short- and long-term objectives
- Addresses stakeholders

»- Environmental

= Fiscal
= Prioritizes needs
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Alternatives Analysis:

»- Master Planning
* Comprehensive and can be conceptual only
* Apply and screen environmental resources
* Integrates the long-term plan
* Preserves opportunity/flexibility on ALP

- Project Planning
e Detailed analysis (including environmental)
e Each iteration should become more robust and defensible
e Paves the way for ALP and follow-on NEPA
* Not design, but...
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Alternatives Analysis:

BWI Marshall Airport
= 3,200+ Acres

e Tl > Limited developability
, €% A = Planned parallel 10-28

.....

,,,,,,,,
A




BW/I ARFF Training Relocation Analysis

Airport Rescue and Fire Fighting (ARFF)
Training Facility Relocation Analysis

MAA-AE-11-005
Task 033

Prepared for:

i Marvland Aviation Administration

=

\Q

I~ P
,,f"fr\
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BWI ARFF Training Relocation Analysis (2013)

"t oFA
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Site Comparison

Negatives

= Less accessible to landside

=~ Greater disturbance
e 3X’s more tree removal

= Costlier
« ByS3M

Positives

- Proximal to airfield
" Land Use compatibility
" Highest and best use




BWI ARFF Training Center
2017 Project Definition Document (PDD)

=~ More thorough/reliable analysis
Site/facility plans (15% - 30%)

MAA Regional Aircraft Rescue and
Firefighting (ARFF) Training Facility
Program Definition Document

e Environmental
e Utilities

FBwl

BALTIMORE/WASHINGTON
NTERNATIONAL
) Y.

Costs
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BWI ARFF Training Center
2017 Prolect Defmltlon Document (PDD)

% Sources: \‘E - G TN ;_v‘-f\ %25 NN ~
ale  Anne Arundel County Wellhead Protection Plan gl = S '.’S-J\ W\

E (W778800) Groundwater Observation j~
« Environmental Assessment For Proposed

Improvements at BWI Marshall Airport (2016-2020)

Environmental Analysis
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—Th 1878 | fiing
- \ ‘:} S adwaters
& 5 - Well defined site/facility requirements

. More reliable environmental

- Benefits from pre-design
. Drainage
. Utilities
*  Traffic Analysis
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BWI ARFF Training Center
2017 Project Definition Document (PDD)

Drainage Plan
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BWI ARFF Training Center
2017 Project Definition Document (PDD)

Utilities Plan
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BWI ARFF Training Center
2017 Project Definition Document (PDD)

Detailed Building Plans Reliable Airspace Analysis
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BWI ARFF Training Center
2017 Project Definition Document (PDD)

MAA Regional Aircraft Rescue and
hé%RE/WASHINGION

BﬁL NATIONAL Firefighting (ARFF) Training Facility
/ o

T
: Uos

/// /4
t/

AR SR

" Many benefits
* Strengthens NEPA
*  Minimizes risk
* Lessdelay to NEPA
* Jump starts design
* Better cost estimates
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