
 

 

 

 

  
 

 

 

 

APPENDIX A  

APPENDIX A AIRPORT NOISE ZONE OVERLAID ON COUNTY TAX 
MAP 

These are reduced scale versions of the Airport Noise Zone.  The official, certified BWI Marshall Airport 

Noise Zone consists of the 65, 70, and 75 Ldn contours overprinted on county tax maps as indicated 

below: 

(a) Airport Noise Zone Map (1 sheet, plotted at 1 inch = 2,000 feet); 

(b) Tax Map Index (1 sheet, plotted at 1 inch = 2,000 feet); 

(c) Anne Arundel County Tax Maps 3, 4, 8, 9, and 15 (1 tax map per sheet each; 5 sheets total 

plotted at 1 inch = 600 feet); and 

(d) Howard County Tax Maps 38, and 44 (1 sheet each; 2 sheets total plotted at 1 inch = 600 

feet). 

Each sheet has a certification by the Maryland Aviation Administration Executive Director that the Noise 

Zone is incorporated by reference at COMAR 11.03.01.01-B(5) effective December 22, 2014.  

The numbers along the borders are Maryland State Plane coordinates, units of meters, referenced to the 

North American Datum (NAD) of 1983 (FIPS code 1900).  

The Airport Noise Zone depicts the location the runways and dimensions used in any of the three years.  

The red line depicts the airport property; only the main parcel is shown. 

Full size, certified copies of the BWI Marshall Airport Noise Zone are available for viewing during 

business hours, Monday through Friday, at the MAA offices at 991 Corporate Boulevard in Linthicum, 

Maryland and the following libraries: 

Anne Arundel County 

 Linthicum Branch 

 Severn Community Branch 

 Brooklyn Park Branch 

 Riviera Beach Branch 

 Glen Burnie Regional Branch 

 Severna Park Branch 

Howard County  

 East Columbia Branch 

 Central Branch  

 Elkridge Branch 

 Miller Branch 

 Savage Branch 

Baltimore County 

 Arbutus Branch 
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The Noise Abatement Plan (NAP) fulfills Maryland state requirements under the provisions of 
Sections 5-805, 5-806 and 5-819 of the Transportation Article, Annotated Code of Maryland.  These 
sections require airport operators to develop a noise abatement plan, in conjunction with an airport 
noise zone, to reduce or eliminate the impacted land use area.  In general, those are residential areas, 
schools, hospitals, rest homes, homes for the aged, nursing homes, libraries and churches within the 
ANZ subject to 65 Ldn or greater.1 

The Baltimore/Washington International Thurgood Marshall Airport (BWI Marshall) NAP, 
developed by the Maryland Aviation Administration (MAA), includes the federal Noise 
Compatibility Program prepared under Title 14 of the Code of Federal Regulation Part 150 (14 CFR 
Part 150, or Part 150).  Part 150 requires U.S. airports to develop a noise compatibility program to 
secure federal funding for noise mitigation programs and to gain federal approval to implement 
certain noise abatement procedures.  Part 150 has two components, the Noise Exposure Maps (NEM) 
and the Noise Compatibility Program (NCP).  In many areas the NAP and the NCP overlap, though 
there are some differences due to the different state and federal requirements.     

The BWI Marshall NAP includes measures to monitor and reduce impacted land use to the extent 
feasible, while maintaining efficient airport operations.  In developing and monitoring the NAP, 
MAA works closely with the BWI Neighbors Committee which consists of representatives from 
eleven communities neighboring the Airport.   

The BWI Marshall NAP is divided into two areas dealing with noise abatement elements and land 
use elements. 

A. Noise Abatement Elements 

Noise abatement at BWI Marshall includes a wide variety of strategies that are intended to reduce 
noise impacts for communities around the Airport.  Operational procedures such as arrival and 
departure flight procedures and a preferential runway use system are intended to direct aircraft 
operations over less populated areas, where and when possible.  The Federal Aviation 
Administration (FAA) Air Traffic Control Tower at BWI Marshall has primary responsibility for 
implementation of flight procedures and the preferential runway use system.  Ground noise is 
controlled by MAA to reduce noise sources from airfield ramps and during maintenance operations, 
especially at night when ambient noise levels are lower in nearby communities.  MAA coordinated a 
program to encourage greater use of quieter Stage 3 commercial jet aircraft and to reduce nighttime 
aircraft operations at BWI Marshall, when possible.  MAA also has established an effective noise 
monitoring program using fixed and portable monitors, and a noise "Hotline" for complaints is 
available 24-hours a day.   

Described below are the aircraft noise abatement procedures that have been implemented by MAA 
through issuance of BWI Marshall Tenant Directives.  

1.  Aircraft Noise Abatement Departure Procedures 

a. Distance Measuring Equipment (DME) departures for jet aircraft will commence departure 
turns using DME distances from the following runways (unless otherwise directed by the BWI 
Tower): 

 Runway 15R - two mile DME when turning left and one mile DME when turning right. 

                                                                                                          —                                                      
1 Portions of Title 14 of  the Code of Federal Regulations are also known as the Federal Aviation Regulations 
(FAR) 
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 Runway 28 - three mile DME for all turns. 

 Runway 10 - two mile DME for all turns. 

 Runway 4/22 was permanently closed / decommissioned as a runway effective August 6, 
2014.  Previously the NAP stated “Runway 22 - two mile DME for all turns.”   

b. Jet aircraft departures from Runway 33L will begin turns immediately upon becoming safely 
airborne, but not below 300 feet above ground during VFR conditions and not below 400 feet 
during IFR conditions. 

c. Runway 4/22 was permanently closed / decommissioned as a runway effective 
August 6, 2014.  Previously the NAP stated “Runway 04 will be used only when excessive 
cross winds or emergency conditions exist.  Jets departing Runway 04 will maintain runway 
heading until one mile from end of runway.”   

d. All aircraft departing Runway 33R to the north or east will maintain runway heading until one 
mile from end of runway. 

e. Multi-engine aircraft departing Runway 15L are encouraged to maintain runway heading for 
one half mile before turning. 

2.  Aircraft Noise Abatement Arrival Procedures 

a. As a voluntary measure, all jet aircraft conducting VFR approaches will turn onto final 
approach a minimum of four miles from the end of the runway, when weather and air traffic 
permit. 

b. All turbojet aircraft conducting visual approaches are expected to maintain 3,000 feet or above 
until 10 DME from the BWI VOR and, to the maximum extent possible, should remain at or 
above the Instrument Landing System (ILS) or Visual Approach Slope Indicator (VASI), 
consistent with safe flight procedures. 

c. When air traffic and weather permit, and when cleared by the BWI Tower, the Interstate 
Visual Runway 33L procedure is to be used by turbojet aircraft arriving via the Nottingham 
VOR for VFR approaches to Runway 33L.  (This procedure provides aircraft a visual 
approach over I-97 and Route 3.) 

3.  Preferential Runway Use System 

a. West operations, which concentrate turbojet departures on Runway 28, are preferred for noise 
abatement. 

b. Runway 10/28 is the preferred runway for noise abatement between the hours of 2300 and 
0500 local time. Traffic and weather permitting, aircraft should arrive on Runway 10 and 
depart Runway 28.  Runways 15R/33L and 15L/33R are available for use during the above 
hours, but are not preferred for noise abatement purposes.    

c. Runway 33R should not be assigned to departing aircraft from 2300 to 0500 local time.  
During these hours, Runway 15L should not be assigned to arriving aircraft except for unusual 
weather conditions, emergencies or mercy flights requiring its use. 

d. Practice landings and approaches by jet and turboprop aircraft are prohibited on all runways 
from 2300 to 0700 local time. 
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e. Noise Rule for Runway 15L/33R: Any aircraft producing a value of 87.0 EPNdB that is 
determined by averaging the take-off and sideline 14 CFR Part 36 certification measurements, 
is prohibited from operating on Runway 15L/33R, except for emergencies or mercy flights.  
Prohibited aircraft are permitted and encouraged to use the Airport’s Runway 10/28 and 
15R/33L. 

4.  Continued Restricted Use of Runway 4/22 

Runway 4/22 was permanently closed / decommissioned as a runway effective August 6, 2014.  
Previously the NAP stated “Runway 04/22 shall be closed to multi-engined aircraft from 2200 to 
0700 local time.  Except as noted below, Runway 04 shall be closed to jet aircraft departures and 
Runway 22 shall be closed to arriving jet aircraft.  Runway 04 jet aircraft arrivals are permitted from 
0700 to 2200 local time when a 2,500 foot or higher weather ceiling exists.  The above restrictions 
apply except for unusual weather conditions, emergencies or runway closures which preclude use of 
other runways.” 

5.  Control of Ground Based Noise Sources 

a. Powerback Restrictions:  All aircraft reverse thrust powerback operations at BWI Marshall 
must be approved in advance by the MAA and the FAA.  This procedure will be approved by 
the MAA for specified gates, and only if the procedure, through demonstration, is in 
compliance with a maximum noise level test.  All powerbacks are prohibited from 2200 to 
0700 local time.  Authorization to conduct powerback procedures will be terminated by the 
MAA should any environmental or safety hazards become evident.  (Tenant Directive 203.1) 

b. Engine Maintenance Runup Restrictions:  Run-ups are authorized from 0600 to 2200 local 
time only at approved airfield locations and under procedures prescribed by the MAA.  Prior 
permission must be obtained from the BWI Marshall Airport Operations Center for any 
runups conducted between 2200 to 0600 local time.  Permission during this time period shall 
be denied unless it can be shown that failure to conduct the runup will delay departure of a 
scheduled passenger flight.  (Tenant Directive 501.1) 

c. Tree Buffer Along East Airport Boundary:  The MAA planted 622 trees on the eastern 
boundary of BWI Marshall along Aviation Boulevard (formerly Hammonds Ferry Road).  
When mature, the buffer will provide some attenuation of ground noise sources as well as a 
visual barrier between Airport facilities and operations and the adjacent community. 

6.  Cooperative Airline/Airport Program 

During the phaseout of Stage 2 commercial aircraft, the MAA established a Cooperative 
Airline/Airport Program under which the MAA and airlines serving BWI Marshall voluntarily 
implemented actions to control and reduce total cumulative noise levels of the commercial jet fleet.  
Negotiations with the air carriers focused on reducing nighttime operations, when possible, and 
increasing the use of quieter Stage 3 aircraft during both day and night periods.  Since the phaseout 
was complete as of 2000, this program was concluded. 

7.  Continued Monitoring and Annual Review 

The MAA monitors, on a continual basis, Airport activities and noise abatement concerns expressed 
by the community.  The BWI Marshall Neighbors Committee meets with the MAA on a regular 
basis.  The Committee serves as a forum for discussion of noise related matters and review of 
progress towards achieving desired noise abatement goals.  The MAA uses methods described below 
to support these efforts. 
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a. Noise Hotline:  The MAA Office of Noise, Real Estate and Land Use Compatibility maintains 
a 24-hour noise "Hotline".  Residents may call (410) 859-7021 to identify a noise concern.  
During normal weekday business hours, a staff person will discuss concerns directly with 
citizens.  During non-business hours, an answering machine is programmed to record 
necessary information concerning a complaint and the calls are reviewed the following 
workday.  A member of the MAA staff investigates complaints and follows up with a response 
to the caller if necessary. 

b. Quarterly Report:  A report is prepared presenting noise related data for each quarter of the 
year.  The report includes monthly noise levels actually recorded by the Airport's remote 
monitoring sites and the fleet noise level computed from the number of takeoffs and landings 
by each air carrier.  The report also contains monthly information regarding noise complaints, 
BWI Marshall east/west operational modes and statistics related to the use of quieter, Stage 3 
aircraft.   

c. Computerized Monitoring System:  The BWI Marshall permanent noise monitoring system 
originally consisted of 23 fixed noise monitors located throughout nearby communities 
adjacent to aircraft flight paths.  The monitors provide real time data on aircraft noise levels in 
the communities.  In addition to the permanent noise monitoring system, the MAA has several 
portable monitors.  Sites for the permanent monitors were selected with community input and, 
over time, several monitors have been relocated to meet community concerns and needs.   

d. Annual Review:  A program evaluation was conducted annually by the MAA to review the 
effectiveness of noise abatement programs at BWI Marshall.  These reviews are now reported 
as part of the Quarterly Reports. 

B.  Land Use Elements 

The State of Maryland wisely recognized at an early date the importance of protecting Maryland 
residents and BWI Marshall, Maryland's major air carrier airport, from future incompatible land uses 
and established land use control measures.  These land use elements are discussed below. 

1.  Control of Incompatible Development 

a. Airport Noise Zone:  An Airport Noise Zone is established for BWI to control incompatible 
development in areas where levels of cumulative aircraft noise exposure are equal to or greater 
than the limits for cumulative noise exposure established by regulation.  Restrictions placed on 
land use development allowed within the ANZ are based on established limits for cumulative 
noise exposure.  Local government approval of development activities prior to construction is 
prohibited within the ANZ before an airport zoning permit or variance is obtained.  Anyone 
desiring to construct or modify a structure or establish land use within the ANZ is required to 
first obtain an airport zoning permit from the MAA.  According to State law, permits must be 
denied by the MAA if the proposed land use is incompatible with the established cumulative 
noise exposure limits. Additions and modifications to an existing residential structure are 
exempt from the noise zoning permit process, as long as the modification does not increase the 
number of dwelling units.  Permit applications can be obtained from the MAA, the Anne 
Arundel County Office of Inspections and Permits or the Howard County Office of License 
and Permits. 

b. Board of Airport Zoning Appeals (BAZA):  In the event an airport zoning permit is denied by 
the MAA, the applicant may appeal to the Board of Airport Zoning Appeals for a variance 
from the noise regulations.  The Board will consider any facts and circumstances relevant to 
the request for a variance, including testimony or evidence regarding possible impacts of 
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granting or denying the variance on the surrounding community.  In granting a variance to the 
regulations, the Board will require at a minimum: 1) compliance with all applicable minimum 
standards of noise attenuation adopted by the MAA; and 2) an avigation easement over the 
property.  The applicable regulations governing control of incompatible land use at BWI can 
be found in Sections 11.03.03, 11.03.05 and 11.03.06 of Title 11, Transportation, Code of 
Maryland Regulations. 

c. Noise Zone Notification in Real Estate Transactions:  A notification process by 
owners/Realtors is intended to inform prospective buyers and renters of a property's location 
within the ANZ.  The Maryland State Real Estate Commission has established an educational 
program with the Anne Arundel County and Howard County Boards of Realtors to provide 
notification as part of standard real estate transactions within the ANZ. 

2.  Noise Assistance Programs 

The MAA has established noise assistance programs for residents and schools located in the ANZ.  
The MAA Office of Noise, Real Estate and Land Use Compatibility administers programs to reduce 
the numbers of affected properties and the noise impacts for individuals, homes, and schools 
adversely affected by aircraft noise.  Questions about the programs and applications may be obtained 
by calling the MAA Office of Noise, Real Estate and Land Use Compatibility at 410-859-7375. 

a. Voluntary Residential Property Acquisition Program:2  In 1985, the MAA began a program to 
acquire residential properties with cumulative noise levels of 75 dB Ldn and greater.  
Participation in the program is voluntary.  The NAP was expanded in 1988 to acquire 
properties in communities that are exposed to cumulative noise levels of 70-75 dB Ldn, 
provided the area has been zoned by local government to transition from residential to a noise 
compatible use.  In 2008, this program was further expanded to cumulative noise levels of 65 
dB Ldn, as defined by the current FAA accepted Part 150 Noise Exposure Map contour.  Large 
residential properties where the owners have reasonable opportunity for non-residential resale 
without State or Federal assistance are excluded from the program.  Property owners are paid 
full market value for their property at its highest and best use, and provided relocation 
assistance in accordance with the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970.  This program is also subject to other federal laws, 
regulations and guidelines. 

b. Homeowners Assistance Program:  In 1988, the MAA began the Homeowners Assistance 
Program to offer financial assistance to homeowners residing in communities that are exposed 
to cumulative noise of 70-75 dB Ldn, and who are not eligible for the Voluntary Residential 
Property Acquisition Program. In 2008, this program was further expanded to cumulative 
noise levels of 65 dB Ldn, as defined by the current FAA accepted Part 150 Noise Exposure 
Map contour.    

State law requires that participants in the program grant the State an avigation easement.  The 
easement permits aircraft operations, noise and other effects of flight over and on a property 
and provides notification to future owners of cumulative aircraft noise levels.  Homeowners 
are also ineligible for participation in other assistance programs and the easement is binding 
upon future owners of the property.  Copies of the easement may be obtained from the MAA 

                                                                                                          —                                                      
2 Historically the Noise Abatement Plan called this program the “Voluntary Land Program” while the federal 
Noise Compatibility Program called this program the “Voluntary Residential Property Acquisition Program.” 
Since these are the same programs, MAA will refer to this as the “Voluntary Residential Property Acquisition 
Program” in the future. 
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Office of Noise, Real Estate and Land Use Compatibility.  This program is also subject to 
other federal laws, regulations and guidelines.  The Homeowners Assistance Program offers a 
choice to eligible homeowners of two options as described below: 

i. Resale Assurance Option:  Financial assistance is provided to eligible homeowners 
wishing to move from the ANZ.  The selected properties are appraised to determine their 
value as if they were located outside the ANZ.  The homeowner enters into a contract with 
the MAA, committing the MAA to: 1) pay the difference between the actual selling price 
of the property and its appraised value if it were outside the ANZ; and 2) pay certain 
closing costs on a replacement house.  Prospective purchasers must be advised of the 
property's location within the ANZ and their ineligibility for participation in noise 
assistance programs. 

ii. Soundproofing Option:  The MAA will assist eligible homeowners in making 
modifications to their houses, with a goal of reducing interior noise levels to an average of 
45 Ldn.  The type and extent of the improvements are dependent upon the noise reduction 
capabilities of the existing structure.  Fresh air ventilation and air conditioning are installed 
to allow windows to remain closed.  The homeowner enters into a contract with the MAA, 
committing the MAA to: 1) pay for the agreed upon noise reduction modifications; and 2) 
monitor the construction and assure its quality.   

c. School Soundproofing Program:  This program provides soundproofing for eligible schools to 
reduce undesirable interior noise levels.  Four schools in the ANZ have received 
soundproofing through this program at a cost of $9.3 million.  These schools are Corkran 
Middle School, Arthur Slade Regional School, Glen Burnie Park and Oakwood Elementary 
Schools. 

d. Ridgewood Mobile Home Park:  The MAA proposed relocation of the residents of the 
Ridgewood Mobile Home Park under the 1993 NAP.  The Park is located within the 65 Ldn 
contour of the prior ANZs, and is affected by departure and arrival paths for Runway 10/28.  
The Park is expected to remain within the ANZ in future years with implementation of BWI 
Marshall’s master plan and construction of a planned parallel runway 10R/28L.  Mobile 
homes have higher interior noise levels than single family homes in similar noise impacted 
areas.  The MAA investigated the feasibility of soundproofing mobile homes and concluded 
this could not be done effectively.  The MAA obtained federal funding for acquisition of 
easements and relocation of the park residents.   This project is complete. 
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APPENDIX C SUPPORTING NOISE MODELING DOCUMENTATION

C.1 HMMH memorandum “BWI Airport Noise Zone Update – Forecast Airport
Layout and Operational Assumptions” dated April 25, 2014.

This memorandum discusses the assumptions for the Airport Noise Zone 2014, 2019 and 2024
conditions. The 2014 and 2019 assumptions and inputs, and associated noise contours, are identical to the
concurrent Noise Exposure Map contours, although this memorandum provides additional clarity. The
2024 conditions are solely for the Airport Noise Zone. Several modeling assumptions are based on the
2011 Master Plan.
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HARRIS MILLER MILLER & HANSON INC.
77 South Bedford Street
Burlington, Massachusetts 01803
T 781.229.0707
F 781.229.7939
www.hmmh.com

TECHNIC AL M EM O RANDUM

To: Ms. Ellen Sample, Director, Office of Noise, Real Estate and Land Use
Compatibility – Maryland Aviation Administration

From: David A. Crandall

Date: April 25, 2014

Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operational
Assumptions

Reference: HMMH Project No.: 305160.012
MAA Contract: MAA-SV-12-002

1. INTRODUCTION

Maryland Aviation Administration (MAA) has retained Harris Miller Miller & Hanson (HMMH) to
prepare an update to its Airport Noise Zone (ANZ) and associated documentation for Baltimore-
Washington/Thurgood Marshall International Airport (BWI) in accordance with Code of Maryland
Regulations (COMAR) Title 11.03.03. This effort is referred to as the “BWI ANZ Update”. This
memorandum presents the noise modeling future airport layout and operational forecast assumptions
for review and comment.

MAA plans to certify the BWI ANZ Update in calendar year 2014. Therefore the base year of the
ANZ will be 2014, the 5-year forecast for the ANZ will be 2019 and the 10-year forecast for the ANZ
will be 2024.1

This memorandum has four attachments, listed below:

1. Attachment A is a narrative of the airport layout and associated runway use assumptions for
the BWI ANZ Update noise modeling assumptions. Attachment A has been prepared for
inclusion in the ANZ documentation.

2. Attachment B is the FAA Terminal Area Forecast (TAF) issued January 2013 for BWI. This
issue of the TAF includes historical data from 1990 to 2011 and forecast years 2012 through
2040. The BWI ANZ Update will present analysis of aircraft noise exposure for a base year
(2014), a year five year forecast (2019), and a ten year forecast (2024).

3. Attachment C presents BWI operation counts from FAA’s Air Traffic Activity Data System
(ATADS), from January 2012 through December 2013.

4. Attachment D presents the count of operations from the top ten airlines operating at BWI
during calendar year 2012.

2. AIRPORT LAYOUT AND ASSOCIATED RUNWAY USE

" The airport layout is expected to change between now and 2024. Attachment A presents a
narrative and associated tables of the existing airport layout and the anticipated changes,
including proposed runway use assumptions and references to the respective sources.
Attachment A has been prepared for inclusion into the Airport Noise Zone documentation.

1
The modeling assumptions for the base year (2014) and 5-year forecast (2019) will be the same as the on-going BWI Part 150

Noise Exposure Map Update being prepared in accordance with federal regulations. FAA concurred with the 2014 and 2019
forecast assumptions on February 25, 2014. Those assumptions are repeated in this memorandum.
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HARRIS MILLER MILLER & HANSON INC.

Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operational Assumptions
Date: April 25, 2014
Page 2

3. FORECAST ASSUMPTIONS

For the BWI ANZ Update, MAA proposes to use the January 2013 issue of the FAA’s Terminal Area
Forecast (Attachment B of this memorandum) for aircraft operational activity levels.2 The total
proposed modeled operations are presented in Table 1. The TAF reports aircraft operational activity
levels in one of four categories listed below.3

" Air Carrier – Operations by aircraft capable of holding 60 seats or more and are flying using a
three letter company designator.

" Air Taxi – Operations by aircraft less than 60 seats and are flying using a three letter company
designator or the prefix “Tango”.

" Military – all classes of military operations.

" General Aviation – Civil (non-military) aircraft operations not otherwise classified under air
carrier or air taxi.

For the 2014 ANZ, 263,530 annual operations would be modeled. For the 2019 ANZ, 292,253 annual
operations would be modeled. For the 2024 ANZ, 319,464 annual operations would be modeled.
Table 1 also presents, for reference, the 2012 actual airport operations, as reported by FAA’s Air
Traffic Activity Data System (ATADS).4 Operations have been declining, and operations for calendar
year 2013 are approximately three percent below the operations for calendar year 2012.5 ATADS data
for January 2012 through December 2013, inclusive, is presented as Attachment C.

Baseline operations will be developed using the last 12 months of available data (provided by MAA
[via its Airscene.com® system] and augmented with flight plan data purchased from a third-party
vendor) and scaled to the January 2013 issue of the TAF activity levels (refer to Table 1).6 Cape Air
(FAA designator KAP) and Colgan Air (CJC) are no longer operating at BWI and will be removed
from the 2014 (and future) operations (additional discussion provided later in this memorandum).7

2
January 2013 issue of the FAA’s TAF is also being used as the forecast for the Noise Exposure Map.

3
FAA Joint Order JO 7210.3X, Section 9-1-2. Categories of Operations, Published 2/9/2012. Latest version is available at

http://www.faa.gov/documentLibrary/media/Order/FAC.pdf The January 2013 issue of the TAF is based on historical
operations data
http://www.faa.gov/about/office_org/headquarters_offices/apl/aviation_forecasts/taf_reports/media/TAF_summary_report_FY20
12.pdf, pp. 3-5.

4
FAA’s Air Traffic Activity Data System (ATADS), https://aspm.faa.gov/opsnet/sys/Main.asp

5
The data used to support this statement is available from https://aspm.faa.gov/opsnet/sys/Main.asp by requesting a monthly

report.

6
Airscene.com is a registered trademark of ITT Exelis. Flight plan data, purchased from a third party-vendor, would be used to

provide the destination airports for departing aircraft, which is then used in an FAA approved methodology to estimate aircraft
weight (Airscene.com does not provide the destination airport for BWI departures).

7
FAA airline designators are published in FAA Order 7340.2, Chapter 3. The most current version is available at

http://www.faa.gov/air_traffic/publications/atpubs/CNT/index.htm
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HARRIS MILLER MILLER & HANSON INC.

Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operational Assumptions
Date: April 25, 2014
Page 3

Table 1 – Summary of FAA Terminal Area Forecast (TAF) Operations Activity Levels at
BWI and Proposed Modeled Operations for the 2014, 2019, and 2024 Airport Noise Zone

FAA
Operational

Category
1

2012 Operations
2 Proposed 2014 ANZ

Operations
Proposed 2019 ANZ

Operations
Proposed 2024 ANZ

Operations
5

2012
ATADS
(Actual)

2012 Avg.
Annual Day
Operations

2014
Forecast

Issued January
2013

2014 Avg.
Annual Day
Operations

2019
Forecast

Issued January
2013

2019 Avg.
Annual Day
Operations

2024
Forecast

Issued January
2013

2024 Avg.
Annual Day
Operations

Air Carrier 210,842 576.1 208,969 572.5 240,831 659.8 269,829 739.3

Air Taxi

and
Commuter

40,312 110.1 38,329 105.0 34,359 94.1 31,697 86.8

GA
(Itinerant +

local)
3

15,854 43.3 15,272 41.8 16,103 44.1 16,978 46.5

Military 998 2.7 960 2.6 960 2.6 960 2.6

Total
4

268,006 732.3 263,530 722.0 292,253 800.7 319,464 875.2

Notes:
1 Operational Categories used in ATADS and the TAF are those defined in FAA Order 7210.3X at Chapter 9, Section 9-1-2
(February 9, 2012). http://www.faa.gov/documentLibrary/media/Order/FAC.pdf
2 2012 actual operations are provided for reference. Average annual day operations were developed assuming 366 days since
2012 was a leap year.
3 General Aviation activity levels presented in “Itinerant” operations include Civil “Local” operations. ATADS reported 244
civilian local operations for 2012. The TAF forecasts 268 civilian local operations for 2014, 2019 and 2024.
4 Totals may not match exactly due to rounding.
5 2024 Average annual day operations were developed assuming 365 days. The TAF does not make adjustments for leap
years
Sources: FAA ATADS, FAA TAF issued January 2013

While most of this analysis was being prepared during calendar year 2013, FAA has since released
ATADS counts for calendar year 2013. Actual 2013 operations are very close to the TAF issued in
January 2013. Therefore, the use of the January 2013 issue of the TAF still appears to be valid.8

The detailed forecast for calendar year 2019 and 2024 relies on several general assumptions
concerning changes to the fleet within the BWI ANZ Update time frame. These changes would be
made relative to the 2014 fleet. We considered publicly available information from the top ten airlines
operating at BWI during calendar year 2012 as part of this effort- the top ten airlines represent
approximately eighty-four percent of calendar year 2012 operations.9 Additional information was
known for four other airlines and is discussed below.10 The remaining sixteen percent of operations
will be included in the modeling, although with broader assumptions.11

8
See Attachment B for the January 2013 issue of the TAF and Attachment C for the ATADS counts.

9
Counts of operations provided by MAA’s AirScene.com system. See Attachment D of this memorandum.

10
Colgan Airlines, Air Transport International, ABX Air and FedEx. HMMH and MAA staff had information readily available

regarding these operators. Combined, these four airlines represented less than one and a half percent of calendar year 2012
operations.

11
The remaining operations include a mix of regional airlines operating behalf of mainline airlines, contract operations operating

on behalf of Air Mobility Command (AMC) which has gates in Terminal E, fractional ownership aircraft, charters and general
aviation operations.
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We propose that the assumptions for 2019 and 2024 would be:

" All aircraft certified to 14 CFR Part 36 Stage 2 will be retired from the fleet by 2015, therefore
they will remain in the 2014 fleet but be replaced by Stage 3 or higher versions for the 2019
and 2024 fleets.12

" The day/night ratio and departure stage length ratio for aircraft will remain the same as the
2012 base-year for each aircraft type combination.

" Southwest Airlines (SWA) and AirTran (TRS)13

o These airlines will continue their merger and continue to operate in a similar manner
as in 2012

o Southwest will retire all of their 737-500s by 2019
o Southwest will retire thirty-nine percent of their 737-300 by 2019 and those 737-300s

will remain at constant operational levels through 202414

o Southwest’s growth will come from the Boeing 737-700s and 737-800s that are on
order

o Boeing 717-200s will be removed from the combined SWA/TRS fleet and will be
transferred to Delta Air Lines (DAL) before 2019.15 Every three Boeing 717-200
operations will be replaced with two 737-700 operations.16

12
14 CFR Part 36 describes noise certification of aircraft. Stage 2 aircraft are louder than Stage 3 aircraft of the same weight.

14 CFR Part 36 also defines Stage 4 (quieter than Stage 3) and may in the future define Stage 5. 14 CFR Stage 2 aircraft will
typically not be allowed to operate in continental United States after December 31, 2015 per the FAA Modernization and Reform
Act of 2012. Currently, aircraft certified to 14 CFR Stage 2 and weighing more than 75,000 lb have generally been prohibited
from operating the in the continental United States since 2000. In practice, the 2012 act affects the remaining aircraft weighing
less than 75,000 lb. FAA released a final rule, effective September 3, 2013, that adopts into operating rules the prohibitions from
the 2012 act.
Federal Register, July 2, 2013, pp. 39576 – 39583
http://www.gpo.gov/fdsys/pkg/FR-2013-07-02/pdf/2013-15843.pdf
Federal Register, September 20, 2013, pg. 57790
http://www.gpo.gov/fdsys/pkg/FR-2013-09-20/pdf/2013-22850.pdf

13
Aviation Week “Southwest Uses 737 Retirements to Decrease MRO Costs.” accessed 6/2/12;

http://www.aviationweek.com/Article/PrintArticle.aspx?id=/article-xml/awx_05_17_2012_p0-458413.xml (available only by
subscription)

Boeing “Customer Reports – Southwest Airlines.” accessed 9/5/13;
http://active.boeing.com/commercial/orders/index.cfm?content=customerselection.cfm&pageid=m15524
Air Transport World Online “Southwest to sublease all 88 AirTran 717s aircraft to Delta.” accessed 9/10/13;
http://atwonline.com/aircraft-amp-engines/southwest-sublease-all-88-airtran-717s-aircraft-delta

14
An exact retirement schedule for the 737-300 and 737-500 was not found. Southwest Airline’s 2012 Annual Report indicates

that the 737-300 and 737-500 are being retired (pp 10,12, 53, 61, 88). However, Southwest expects to retrofit 78 of its 737-
300s with Evolve interior in 2013 (pg 10). As of December 31, 2012, SWA had 128 737-300 (pg. 35). Therefore, it was
assumed that 78 (61% of 128) 737-300s would still be in service as Southwest recoups its investment in the Evolve interior and
the remaining 50 aircraft (39%) would be retired.
http://southwest.investorroom.com

15
This process of transferring Boeing 717-200s from SWA/TRS to DAL started in calendar year 2013 and is expected to be

completed by the end of 2015.

16
The two 737-700s replacing three 717-200 estimate is based on MAA staff observations of the routes that have changed to-

date.
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" Delta Air Lines (DAL)17

o Delta will retire all Boeing DC-9s and replace those operations with Boeing 717-200s
before 201918

o Delta will retire all Boeing 757-200s before 2019
o Delta’s growth will come from the Boeing 737-800s, 737-900s and Airbus A321s that

are on order
" United Airlines (UAL)19

o United will retire all Boeing 757-200s before 2019
o Growth, including replacement of 757-200 operations, will come from the Boeing

737-900s that are on order
" US Airways (AWE)20

o AWE and American Airlines (AAL) will continue their merger, and continue to
operate in a similar manner as in 2012. Ultimately, the combined companies will
retain the American Airlines brand name. These airlines have not announced
comprehensive fleet changes in time for this analysis. Therefore for this analysis,
their operations will be considered independently.

o US Airways will retire all Boeing 737-400s before 2019
o Growth will come from the Airbus A321 that are on order

" American Airlines (AAL)21 22

o American will retire approximately sixty percent of their Boeing MD-80 aircraft by
2019; we will assume that AAL MD-80 operations decrease by the same percent

o American will retire all of their Boeing MD-80 aircraft before 2024
o Growth, including replacement of MD-80 operations, will come from the Boeing 737-

800s that are on order

17
Air Transport World Online “Southwest to sublease all 88 AirTran 717s aircraft to Delta.” accessed 9/10/13;

http://atwonline.com/aircraft-amp-engines/southwest-sublease-all-88-airtran-717s-aircraft-delta
Delta Air Lines “Annual Report 10K SEC Filing 2013.” accessed 5/13/13;
http://www.sec.gov/edgar/searchedgar/companysearch.html
Delta Air Lines “Delta Continues Domestic Fleet Restructuring…” accessed 9/10/13;
http://news.delta.com/index.php?s=43&item=1809
Delta Air Lines “Delta Announces Order for 40 Airbus Aircraft” accessed 9/11/2013;
http://news.delta.com/index.php?s=43&item=2095

18
As noted previously, these aircraft are coming from SWA/TRS. Footnote 15 provides additional information

19
United Airlines “Annual Report 10K SEC Filing 2013.” accessed 5/14/13;

http://www.sec.gov/edgar/searchedgar/companysearch.html
United Airlines “United Announces Order For 150 Boeing Aircraft.” accessed 9/10/13
http://ir.unitedcontinentalholdings.com/phoenix.zhtml?c=83680&p=irol-newsArticle&ID=1714264

20
Bloomberg. “AMR, US Airways Affirm Plane Orders in Push to Refresh Fleet.” accessed 9/10/13/13;;

http://www.bloomberg.com/news/2013-02-14/amr-us-airways-affirm-plane-orders-in-push-to-refresh-fleets.html
Boeing “Customer Reports – US Airways.” accessed 9/5/13;

http://active.boeing.com/commercial/orders/index.cfm?content=customerselection.cfm&pageid=m15524 US Airways “Annual
Report 10K SEC Filing 2013.” accessed 5/15/13 http://www.sec.gov/edgar/searchedgar/companysearch.html
American Airlines “AMR Corporation And US Airways Group Come Together To Build The New American Airlines” accessed
4/24/2014
http://hub.aa.com/en/nr/amr-corporation-and-us-airways-group-come-together-to-build-the-new-american-airlines

21
DallasNews “American execs see massive aircraft order as a no-lose proposition.” accessed 9/10/13

http://www.dallasnews.com/business/airline-industry/20110720-american-airlines-confirms-deal-to-buy-460-aircraft-spin-off-
american-eagle.ece

22
See discussion for US Airways (AWE)
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" American Eagle/Envoy (EGF)23

o American Airlines, the major airline that oversees EGF service, will discontinue
service with all Embraer 135/140/145s operated by American Eagle and replace them
with Embraer 175s operated by Republic Airways (RPA) on order before 2019.

" jetBlue (JBU) or Jazz (JZA)24

o No fleet mix changes are expected for either of these airlines
" Cape Air (KAP) and Colgan Airlines (CJC)

o These two airlines operated at BWI for part of calendar year 2012, but are no longer
operating at BWI. For modeling purposes, the removal of these operations are
assumed as part of the overall decrease in operations between 2012 and 2014 observed
in Table 1, and will be removed from the 2014, 2019 and 2024 operations.
Additional information regarding each airline is discussed below.

o KAP provided passenger service to Lancaster, PA (FAA airport designator LNS) and
Hagerstown, MD (FAA airport designator HGR) under the US Department of
Transportation’s (DOT) Essential Air Service (EAS) program. The EAS contract that
KAP was operating from BWI was won by an airline that moved the service to Dulles
International Airport (FAA airport designator IAD), so there is no replacement for the
service at BWI. Service to these airports from BWI stopped approximately October
31, 2012. Therefore, KAP operations will be removed from the 2014, 2019 and 2024
operations.25

o CJC ended service on September 5, 2012 as part of Pinnacle Airlines Corp.'s
restructuring plan.26 CJC was operating flights on behalf of United Airlines. United
Airlines moved the flights to other carriers operated under the United Express brand
(Commutair, ExpressJet, Republic, Chautauqua, etc.). Analysis of MAA’s
AirScene.com system data indicates that CJC did not operate more than 90 flights per
month during any month in 2012 (compared to a total monthly average of over 22,000
flights at BWI per month). Therefore, the overall effect on BWI operations is
relatively minimal and CJC operations will be removed from the 2014, 2019 and 2024
operations.27

" Air Transport International (ATN)28

o DC-8 aircraft will be replaced with 757-200 for 2014 and 2019

23
American Eagle Airlines, Inc. To Change Its Name To Envoy accessed 3/24/2014

http://hub.aa.com/en/nr/pressrelease/american-eagle-airlines-inc-to-change-its-name-to-envoy
ch aviation GmbH “American Eagle to retire remaining ERJ-135s by end of 2013.” accessed 9/10/13
http://www.ch-aviation.ch/portal/news/14133-american-eagle-to-retire-remaining-erj-135s-by-end-of-2013
American Airlines “Large 76 Seat Regional Jets Will Join the American Fleet for the First Time in its History” accessed 9/10/13
http://hub.aa.com/en/nr/pressrelease/american-airlines-signs-new-agreement-to-begin-large-regional-jet-flying

24
We did not find any mention of new aircraft types or retirements for these airlines.

25 US DOT Essential Air Service reports are available at http://www.dot.gov/office-policy/aviation-policy/essential-air-service-
reports. The October 2012 report for Non-Alaska U.S. Carrier Subsidy Reports briefly discusses the change in service effective
in footnote 2. The November 2013 report does not show any EAS service to/from BWI. Accessed 12/4/2013.
http://articles.herald-mail.com/2012-10-28/news/34783737_1_cape-air-flights-international-thurgood-marshall-airport Accessed
12/12/2013.

26
http://www.colganair.com/ Pinnacle Airlines is now Endeavor Air, a wholly owned subsidiary of Delta Air Lines

http://www.flypinnacle.com/ Accessed 12/4/2013.

27
See Footnote 10 for additional discussion.

28
ch aviation GmbH “21DEC2012: Air Transport International to replace DC-8 combis by B757s” accessed 9/10/13,

http://www.ch-aviation.ch/portal/airline.php?cha=8C
MAA staff observations, as of spring 2014, indicate that ATN is operating all 757-200s.
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" ABX Air, Inc. (ABX)29

o 767-200 aircraft will be replaced with 767-300 aircraft by 2019
" FedEx (FDX)30

o DC-10/MD-11/MD-10 aircraft will be replaced with Boeing 767-300 aircraft by 2019
" For the operations not described by the airlines or operators (including general aviation

discussed specifically above:31

o Out of production aircraft will be held at current levels unless noted specifically above
for a given airline (for example B717, B727, B733, B734, B735, B757, A300, A310,
DC8, DC9, DC10, H25A, MD11, MD80, MD90 and PA32).

o Growth will come from in-production aircraft types (in other words, aircraft that are
currently being manufactured) in the same proportion that they appear in the baseline
data set, unless noted specifically above for a given airline.

29
Air Transport Services Group, Inc. ("ATSG") Annual Report 10K SEC Filing 2013 Accessed 4/3/2014

ATSG is the parent company of ABX. ATSG’sannual report indicates that the B762 come of lease around 2017 (pg. 22) and do
have some maintenance coming up (pg. 15). ATSG is receiving 767-300 (pg. 2, pg. 17)
http://atsginc.com/ir/10k2013.pdf

30
FedEx Annual Report 2013. pp. 22, 25 Accessed 4/4/2014

http://investors.fedex.com/phoenix.zhtml?c=73289&p=irol-reportsannual

31
See footnote 9 above for additional discussion.
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Attachment A

Note - The following runway data and discussion is proposed for
the 2014/2019/2024 Airport Noise Zone documentation.

1.1 Airport Physical Parameters

BWI has four runways which are designated 4/22, 10/28, 15R/33L, and 15L/33R. Each
pair of numbers corresponds to the name of each runway end. Aircraft can land and
takeoff in either direction on a given runway therefore, each runway end has a unique
name. The numbers are a shorthand notation that indicates the runway’s geographical
orientation: the compass heading of the runway, rounded to the nearest ten degrees, with
the trailing zero dropped. For example, the magnetic heading of Runway 28 is
approximately 284 degrees. The number is rounded to 280, and finally to 28 with the zero
dropped; hence, Runway 28. Simple geometry requires that the difference between the
designation of each end equals 18 (that is, 180 degrees); hence, Runway 10 is in the
opposite direction from Runway 28. There are two runways that are oriented in the same
direction, thus both having the 15/33 designation. In order to differentiate one from the other,
when facing 150 degrees from the North, the runway to the right is called 15R (for right)/33L,
and the other is called 15L (for left)/33R. In this case, 15R/33L is the western-most of the
two parallel runways.

Code of Maryland Regulations (COMAR) requires that the ANZ include noise contours for
conditions ten years in the future. This also requires an estimate of what the airfield will
look like in ten years. The most recently approved Airport Layout Plan (ALP) for BWI
proposes several changes to the runway layout/geometry which are scheduled for
completion by 2024. In addition, the ALP includes the proposed parallel Runway 10R/28L,
currently scheduled for 2026 or later. Although the proposed parallel Runway 10R/28L is
currently scheduled two years after the 10-year ANZ forecast, it is included in the 2024
contours for the purposes of this ANZ because 1) it is a major element that could affect
noise 2) it is scheduled reasonably close to the 10-year ANZ forecast period and 3) it has
been consistently included in past iterations of the ANZ.

Table 1 presents the Existing Airport and Runway layouts proposed for the 2014 contours.
In addition to the runways, there is a helicopter landing spot on the east side of the airport,
just east of Runway 15L/33R. The five year conditions (2019) include changes proposed
on the current Airport Layout Plan (ALP), specifically the decommissioning of Runway
4/22, along with changes to certain existing runways to meet the latest federal government
design standards. Table 2 presents the future airport layout proposed for the 2019
contours. Coordinates, elevations and thresholds that change from the existing layout are
highlighted in italics. Table 3 presents the future airport layout proposed for the 2024
contours.

Additional details regarding the current and the future runway layout are presented in the
following sections.
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1.1.1 Runway Lengths and Elevations

Runway 10/28 is 10,502 feet long and 150 feet wide1. Runway 10 has an elevation of 139.0
feet and Runway 28 has an elevation of 126.2 feet.

Runway 15L/33R is 5,000 feet long and 100 feet wide. Runway 15L has an elevation of
141.5 feet and Runway 33R has an elevation of 114.1 feet.

Runway 15R/33L is 9,501 feet long and 150 feet wide. Runway 15R has an elevation of 138.6
feet and Runway 33L has an elevation of 129.2 feet.

Runway 4/22 is 6,000 feet long and 150 feet wide. Runway 4 has an elevation of 146.0
feet and Runway 22 has an elevation of 137.7 feet.

1.1.2 Existing Runway Displaced Thresholds

A displaced arrival threshold is a runway threshold located at a point other than the physical
beginning or end of a runway. Under normal operating conditions, aircraft begin a takeoff
roll at the physical end of a runway. For landings, however, they typically will cross over the
end of a runway in flight, touching down some distance beyond the threshold. The altitude
at which aircraft cross over the threshold when landing is the “threshold crossing height”.

Runway 10/28 has displaced arrival thresholds to meet FAA Design Standards. The Runway
10 arrival threshold is displaced 550 feet. The arrival threshold for Runway 28 is displaced
500 feet. All aircraft arriving on Runway 10 or Runway 28 use the displaced arrival
thresholds for those runways. Aircraft departing on all runways, except Runway 28,
begin their takeoff roll at the physical end of the runway. Most aircraft departing on
Runway 28 begin their takeoff roll at the intersection with Taxiway C, approximately 500
feet west of the physical end of the runway. Aircraft which have a need (based on weight,
length of flight, or other conditions) for a full 10,502 feet of runway may begin their takeoff
roll at the physical end of Runway 28.

1.1.3 Future Runway Layout (2019)

The most recently approved ALP for BWI proposes several changes to the runway
layout/geometry which are scheduled for completion by 2019 and are included in the
development of the 2019 contours. These alterations are depicted on Sheets 3 and 5 of the
ALP approved in August 2012 and summarized in Table 2. These changes are briefly
described below:

 Runway 4/22: The runway would be decommissioned.

 Runway 10/28: The Runway 28 displaced arrival threshold is expected to
increase from 500 feet to 700 feet.

 Runway 15L/33R: No physical changes to this runway are proposed.

 Runway 15R/33L: The runway would shift 3 feet to the southwest. In addition, the
arrival threshold for Runway 15R would be displaced 300 feet and the arrival
threshold for Runway 33L would be displaced 500 feet.

1 The width of Runway 10/28 was previously 200 ft. The revised width of 150 feet was published by FAA effective
June 27, 2013. The change in runway width does not affect noise calculations.
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 Helicopter pad: The helicopter pad would move approximately 645 feet to the
southeast.

1.1.4 Future Runway Layout (2024)
The most recently approved ALP for BWI proposes several changes to the runway
layout/geometry which are scheduled for completion around 2024 and are included in the
development of the 2024 contours. These alterations are depicted on Sheets 3 and 5 of the
ALP approved in August 2012 and summarized in Table 3. These changes are briefly
described below:

 Runway 10/282: No physical changes to this runway are proposed.

 Runway 15L/33R: No physical changes to this runway are proposed.

 Runway 15R/33L: The runway length would be increased from 9,501 feet to 10,501 feet.

The lengthening would occur on the south east end of the runway pavement. This

project is schedule for the 2021-2025 timeframe and is included in the 2024 layout for

the purpose of this ANZ update.

 Helicopter pad: No physical changes to the helicopter pad are proposed relative to the

changed 2019 layout.

 Proposed Runway 10R/28L: Although this proposed runway is currently scheduled for

the 2026 timeframe, it is included in the 10-year forecast as a reasonable projection of

future usage for the purpose of this ANZ update. The Runway 10R end includes a

proposed 500-foot displaced arrival threshold.

1.1.5 Runway End Coordinates and Dimensions

The following three tables present the runway end coordinates, runway lengths and other
geometric data which would be used for modeling the predicted noise exposure in 2014, 2019,
and 2024 as part of the ANZ. Changes in 2019 data, compared to 2014 data, are in italics.
Changes in 2024 data, compared to 2019 are also in italics.

2 This runway will likely be renamed Runway 10L/28R, but is left as named, Runway 10/28, in this ANZ analysis
for consistency with the 2012 Airport Layout Plan and the existing (year 2014) and forecast (year 2019) scenarios.
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Table 1 – Runway Layout Data (2014)

Runway 4 22

Latitude (deg) 39.166878 39.180662

Longitude (deg) -76.671368 -76.659780

Elevation (ft) 146.0 137.7

Length (ft) 6,000 6,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 37 47

Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 500

Threshold Crossing Height (ft) 50 55

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.663540 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway 15R 33L

Latitude (deg) 39.185366 39.164208

Longitude (deg) -76.681984 -76.662387

Elevation (ft) 138.6 129.2

Length (ft) 9,501 9,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 50 55

Helicopter Pad

Latitude (deg) 39.186529

Longitude (deg) -76.660582

Elevation (ft) 132

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective March 7, 2013
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
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Table 2 – Runway Layout Data (2019)

Runway 4 22

Expected to be permanently closed /
decommissioned as a runway prior to

2019
Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 700

Threshold Crossing Height (ft) 50 50 (anticipated)

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.66354 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway 15R 33L

Latitude (deg) 39.185361 39.164203

Longitude (deg) -76.681993 -76.662393

Elevation (ft) 138.6 129.2

Length (ft) 9,501 9,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 300 500

Threshold Crossing Height (ft) 50 50 (anticipated)

Helicopter Pad

Latitude (deg) 39.185181

Longitude (deg) -76.659115

Elevation (ft) 129

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective March 7, 2013, unless otherwise noted as “(anticipated)”
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
Changes relative to the 2014 layout are in italics
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Table 3 – Runway
Layout Data

4 22

Expected to be permanently closed /
decommissioned as a runway prior to 2019

Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 700

Threshold Crossing Height (ft) 50 50 (anticipated)

Runway** 10R 28L

Latitude (deg) 39.167757 39.165944

Longitude (deg) -76.687725 -76.656068

Elevation (ft) 140.0 130.0

Length (ft) 9,000 9,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 500 0

Threshold Crossing Height (ft) 50 (anticipated) 50 (anticipated)

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.66354 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway** 15R 33L

Latitude (deg) 39.185361 39.161976

Longitude (deg) -76.681993 -76.660330

Elevation (ft) 138.6 129.2

Length (ft) 10,501 10,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 50 50 (anticipated)

Helicopter Pad

Latitude (deg) 39.185181

Longitude (deg) -76.659115

Elevation (ft) 129

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective March 7, 2013, unless otherwise noted as “(anticipated)”
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
Note: **As discussed in the text, this layout includes certain projects scheduled around the 2024 timeframe.
Changes relative to the 2019 layout are in italics
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1.2 Runway Use

[EDITORIAL NOTE 2/21/2014: – Much of this section is written past tense as if we have finished the
analysis- this is only to avoid a rewrite later. Some of the text below might just be for the project’s
admin record and may not be included in the public document.]

A major input to the noise modeling process is the average annual runway utilization, which is the
percentage use of each runway end. Runway utilization depends on several factors, including wind
conditions, runway length and heading, aircraft type and performance, flight purpose (origin/destination),
terrain, and noise abatement procedures. The runway-end utilization rates used in the computer modeling
process for the 2014 contours were developed directly from historical data from the BWI operations
database that contains a record of each flight detected by passive radar in the MAA’s AirScene.com
system. Each record in the database contains the date and time of the flight and the runway used. From
these records, overall runway usage tables for 2014, 2019, and 2024 were compiled by arrival or
departure, day or night, and aircraft type.

[EDITORIAL NOTE 2/21/2014:: Tables are to be provided when the analysis is complete; structure will
be similar to Table 8 through 34 in August 2007 ANZ documentation; subgroupings of air carrier and air
taxi used for reporting are to-be determined]

The modeled air carrier ([subgroupings TBD**]), air taxi ([subgroupings TBD**]), general aviation, and
military runway utilization rates that HMMH developed for this study are presented below in Tables X
through Y for 2014, Tables X through Y for 2019, and Tables X through Y for 2024.

The runway use for the 2024 layout, which includes the proposed parallel 10R/28L runway,
originates from 2011 BWI Master Plan Technical Report.3 For the purposes of the 2024 analysis,
model tracks and operations from the existing Runway 10/28 were copied (and moved) to the
proposed Runway 10R/28L. Then the operations of the two runways were adjusted to represent
2024 operations, as discussed below.

For year 2024, the proposed Runway 10R/28L is 9,000 ft. as defined by the current ALP, is shorter than
existing Runway 10/28 at 10,502 ft. We assume some aircraft would not depart the proposed Runway
10R/28L because of runway length and therefore would continue to use the existing Runway 10/28.
Integrated Noise Model v 7.0d (INM) performance algorithms will be used to determine the take-off roll
distance (i.e. the distance from start of takeoff to the point at which the wheels leave the ground) for each
modeled aircraft type and at various weights. All aircraft and weight combinations which have a take-off
roll distance greater 75% of the length of the proposed Runway 10R/28L (75% of 9,000 ft. = 6,750 ft.) are
assumed to remain on the existing Runway 10/28.

The 75% departure length limit was chosen as a reasonable estimate based on the required departure take-
off roll distance for the runway 10R/28L design aircraft. The ALP defines the Boeing 777-200 flying a
distance of 7,000 nautical miles (NM). The aircraft performance model used for the ANZ noise analysis
is INM. The 777-200 at 7,000 NM listed on the ALP as the design aircraft is represented in INM by INM
type 777200 (Boeing 777-200ER with GE90-90B engines) at stagelength nine. For the average annual

3 Landrum & Brown “BALTIMORE/WASHINGTON INTERNATIONAL THURGOOD MARSHALL AIRPORT
MASTER PLAN TECHNICAL REPORT” Final 2011. The specific runway used for this analysis came from a
Landrum & Brown analysis prepared to support the noise contour developed for the BWI Marshall 2011 Master
Plan/ALP. The relevant ALP contours are depicted in Exhibit 7.4-1, 2030 ALP Noise Exposure Contour (described
in Section 7.4, and specifically Section 7.4.1.2, of the Final Master Plan Technical Report) and in Appendix K
“ENVIRONMENTAL EVALUATION OF ALTERNATIVES”, (Sec. 2.6.2.2.3 Alternative 2c and Exhibit 2-5).
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meteorological conditions5 used for the ANZ noise modeling, the take-off roll distances for the 777200 at
stagelength 9 are 7,478 ft. and 7,720 ft. for Runway 10R and Runway 28L respectively (or 83% and 86%
of the 9,000 ft. runway length). To account for modeling variability and any additional operational safety,
the runway length limit was reduced by an additional ~10% to arrive at the 75% limit. Analysis of
operations to date indicates that even with the 75% /6,750 ft. limit, the number of aircraft/weight
operations that have a takeoff roll greater than 6,750 ft. in INM is about 1 per week.

During busy periods, it was assumed that both of the proposed runways could be used for departing
aircraft at the same time and flight tracks would not cross. For the purpose of this analysis, busy hours
are defined as those forecast to have twenty or more operations per hour in the 2024 conditions. These
hours are estimated to be6

 Monday through Friday, 6 AM and later until (and not including) 10 PM.

 Saturday, 6 AM and later until (and not including) 7 PM.

 Sunday, 7 AM and later until (and not including) 10 PM.

During these hours of operations, it is assumed that the existing Runway 28 would be used for aircraft
departing west and making right turns to the north and east while the proposed Runway 28L would be
used for aircraft departing and making left turns for destinations to the south, east and west. However, all
departures that need the extra runway length of the existing Runway 28 would continue to do so
regardless of destination. Similarly, for simultaneous departures on Runways 10 and 10R, we assume the
existing Runway 10 would be used for aircraft departing straight east and making left turns to the north
and west while the proposed Runway 10R would be used for aircraft making right turns for destinations
to the east, south and west with aircraft needing the extra runway length using existing Runway 10. All
departures that need the extra runway length of the existing Runway 10 would continue to do so
regardless of destination.

It should be noted that the purpose of the analysis described above is to prepare an estimation of average
annual runway use for the purpose of the ANZ and does not consider in detail all of the considerations
that aircraft operators use to select a particular runway for a particular flight. Ultimate authority to
operate an aircraft safely resides with the pilot.

5 Average annual meteorological conditions: Temperature 56.6, sea level pressure of 30.02 in-Hg.
6 Developed by looking at radar data and MAA’s review of the June 2014 airline schedule.
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Subject: BWI Airport Noise Zone Update - Forecast Airport Layout and Operation Assumptions

Date: April 25, 2014

Attachment C

Air Air General Total

Carrier Taxi Aviation Operations

Jan-12 BWI 16,142 3,426 1,119 50 20,737 0 0 0 20,737

Feb-12 BWI 15,732 3,470 1,055 69 20,326 52 0 52 20,378

Mar-12 BWI 17,913 3,606 1,181 102 22,802 30 0 30 22,832

Apr-12 BWI 18,040 3,249 1,344 71 22,704 10 0 10 22,714

May-12 BWI 18,841 3,544 1,430 133 23,948 0 0 0 23,948

Jun-12 BWI 19,118 3,391 1,466 74 24,049 80 0 80 24,129

Jul-12 BWI 19,549 3,428 1,312 75 24,364 0 0 0 24,364

Aug-12 BWI 18,797 3,549 1,338 78 23,762 22 0 22 23,784

Sep-12 BWI 16,613 3,393 1,373 90 21,469 0 0 0 21,469

Oct-12 BWI 16,853 3,530 1,376 70 21,829 12 0 12 21,841

Nov-12 BWI 16,776 2,972 1,374 81 21,203 12 0 12 21,215

Dec-12 BWI 16,468 2,754 1,242 105 20,569 26 0 26 20,595

Jan-13 BWI 15,766 2,931 1,124 69 19,890 0 0 0 19,890

Feb-13 BWI 14,534 2,770 1,119 101 18,524 6 0 6 18,530

Mar-13 BWI 17,394 2,972 1,282 123 21,771 0 0 0 21,771

Apr-13 BWI 17,938 2,845 1,349 125 22,257 0 0 0 22,257

May-13 BWI 18,830 2,985 1,590 132 23,537 0 0 0 23,537

Jun-13 BWI 18,584 2,956 1,362 103 23,005 26 0 26 23,031

Jul-13 BWI 19,103 3,042 1,359 132 23,636 4 0 4 23,640

Aug-13 BWI 18,555 3,038 1,238 132 22,963 22 0 22 22,985

Sep-13 BWI 16,306 2,995 1,449 129 20,879 30 0 30 20,909

Oct-13 BWI 17,510 3,034 1,403 118 22,065 164 0 164 22,229

Nov-13 BWI 15,988 2,751 1,308 120 20,167 370 0 370 20,537

Dec-13 BWI 16,405 2,494 1,154 59 20,112 345 0 345 20,457

417,755 75,125 31,347 2,341 526,568 1,211 0 1,211 527,779

Total: 417,755 75,125 31,347 2,341 526,568 1,211 0 1,211 527,779

Report created on Wed Jan 22 19:55:41 EST 2014

Sources: Air Traffic Activity System (ATADS)

Total Calendar Year 2012 and 2013 Operations

Air Air General Total

Carrier Taxi Aviation Operations 2013 compared to 2012

2012 210,842 40,312 15,610 998 267,762 244 0 244 268,006 Difference (8,233)

2013 206,913 34,813 15,737 1,343 258,806 967 0 967 259,773 Percent Difference -3.1%

ATADS : Airport Operations : Standard Report
From 01/2012 To 12/2013 | Facility=BWI

Itinerant Local

Total

Sub-Total for BWI

Date Facility Military Total Civil Military

Total

Itinerant Local

MilitaryCivilTotalMilitary
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Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operation Assumptions
Date: April 25, 2014
Attachment D
Page 1

Attachment D - Calendar Year 2012 Operation Counts for Top Ten Airlines at BWI

Airline
Designator

1

2012
3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
2

SWA 9,561 9,567 11,033 11,057 11,484 11,426 11,766 11,033 10,125 8,916 8,534 7,668 122,170

TRS 2,646 2,416 2,618 2,655 2,732 2,955 3,011 2,957 2,896 2,542 2,466 2,465 32,359

DAL 1,106 1,022 1,226 1,208 1,234 1,275 1,264 1,385 1,287 1,175 1,227 1,075 14,484

AWE 777 740 803 768 801 787 840 814 751 671 702 748 9,202

UAL 520 526 663 611 768 821 845 873 654 527 529 530 7,867

AAL 488 403 421 485 523 516 468 473 447 398 378 356 5,356

KAP 527 507 547 535 550 522 516 527 509 380 1 0 5,121

EGF 295 274 296 338 351 338 327 343 341 293 301 273 3,770

JBU 278 261 308 298 311 297 307 307 296 267 239 236 3,405

JZA 204 194 221 216 280 264 261 279 258 237 196 163 2,773

Total
2

16,402 15,910 18,136 18,171 19,034 19,201 19,605 18,991 17,564 15,406 14,573 13,514 206,507

Notes:
1 – FAA airline designators are published in FAA Order 7340.2, Chapter 3. The most current version is available at
http://www.faa.gov/air_traffic/publications/atpubs/CNT/index.htm
2 – Totals is for only the top ten airlines operating at BWI during calendar year 2012.
Source: Maryland Aviation Administration’s AirScene.com system; HMMH
3 – The operational counts for the 2012 top ten airlines include both Air Carrier and Air Taxi operations
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C.2 Non-Standard Noise Modeling Substitution Request and FAA Approval

This memorandum and associated FAA Approval was prepared for the concurrent Noise Exposure Map
update, and was used to support the ANZ update.

HMMH memorandum “BWI Part 150 Noise Exposure Map Update – INM Substitution Aircraft Request”
dated September 11, 2013. This memorandum describes the contractor’s recommended non-standard
modeling methodology and prepared in accordance to FAA July 2009 guidance.
http://www.faa.gov/airports/environmental/policy_guidance/media/nonstd_inm_modeling.pdf

The Federal Aviation Administration’s Office of Environment and Energy (AEE) approved the
recommendations in letter dated October 13, 2013.
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HARRIS MILLER MILLER & HANSON INC.
77 South Bedford Street
Burlington, MA 01803
T 781.229.0707

F 781.229.7939

www.hmmh.com

September 11, 2013

Ms. Ellen Sample
Maryland Aviation Administration
P.O. Box 8766
BWI Airport, MD 21240

Subject: Baltimore/Washington International Thurgood Marshall Airport
BWI Part 150 Noise Exposure Map Update – INM Substitution Aircraft Request

Reference: HMMH Project No. 305160.011
MAA-SV-12-002 Task 11

Dear Ms. Sample:

Harris Miller Miller & Hanson Inc. (HMMH) is assisting Maryland Aviation Administration (MAA)
with a 14 C.F.R. Part 150 Noise Exposure Map (NEM) Update for Baltimore/Washington
International Thurgood Marshall Airport (BWI). The study will address aircraft noise and land-use
compatibility projections based on Day-Night Average Sound Level contours developed using the
most current release of the Integrated Noise Model (INM); i.e., Version 7.0d. Consistent with
Federal Aviation Administration (FAA) policies and procedures, we submit this request for approval
of the identified aircraft types of interest, included in Attachment A. This letter supersedes our May
31, 2013 request which assumed the BWI NEM study would use INM Version 7.0c.

HMMH recommends that MAA submit this request to FAA. FAA should review and approve these
INM 7.0d substitutes for use in this NEM Update, or provide appropriate guidance. In accordance
with FAA policy, we expect that this request will be reviewed by the FAA’s Airport Planning and
Environmental Division (APP-400) and Office of Environment and Energy Noise Division (AEE-
100). We will be happy to respond to questions regarding this request from yourself or FAA.

Thank you for your assistance in this matter.

Sincerely yours,

HARRIS MILLER MILLER & HANSON INC.

David A. Crandall
Principal Consultant

Attachment A: INM Aircraft Substitution Requests and Suggestions
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HARRIS MILLER MILLER & HANSON INC.

NEM Update for Baltimore/Washington International Thurgood Marshall Airport
Request for INM 7.0d Aircraft Type Substitutions
September 11, 2013

Page A-1

ATTACHMENT A

INM AIRCRAFT SUBSTITUTION REQUESTS AND SUGGESTIONS

The aircraft types listed in Table 1 are included in the Noise Exposure Map (NEM) Update and
require a FAA approved substitution. In each case, we have identified a substitute for each aircraft
using the INM 7.0d database. The basis for our recommendations are discussed following Table 1.

This discussion refers, in some cases, to recent guidance FAA provided HMMH for noise studies
including:

" T. F. Green Airport (PVD) Airport Improvement Program Environmental Impact Statement
(EIS) Study with INM 7.0b, HMMH Project No. 300650, FAA approval issued January 3, 2011.

" Los Angeles International Airport (LAX) Part 161 Noise and Access Restriction Study with
INM 7.0b, HMMH Project No. 300700, FAA approval issued December 9, 2011.

" Watertown International Airport (ART) Environmental Assessment (EA) with INM 7.0c,
HMMH Project No. 305800, FAA approval issued January 14, 2013.

We can provide copies of the above documents upon request.

Table 1. Aircraft Types and Recommended INM Substitutions
# Group Aircraft Code Represented Aircraft Models Recommended INM

Substitution
1.1 Jet E50P Embraer EMB-500 Phenom 100 CNA5101

1.2 Jet E55P Embraer EMB-505 Phenom 300 CNA560E1

1.3 Jet H25C BAe/Raytheon Hawker 1000 LEAR351,2

1.4 Jet LJ40 Learjet 40 LEAR352

1.5 Jet DC86 Douglas DC-8-60 DC86HK3

1.6 Jet FA7X Dassault Falcon 7X F100622

1.7 Turbo Prop B350 Beech Super King Air 350 DO2282

1.8 Turbo Prop P46T Piper Malibu Meridian CNA2082

1.9 Turbo Prop TBM8 Socata TBM-850 CNA2082

1.10 Turbo Prop KODI Quest Kodiak CNA208
1.11 Piston Prop BE36 Beechcraft 36 Bonanza CNA2061

1.12 Piston Prop COL4 Lancair LC-41 Columbia 400 GASEPV1

- Piston Prop COL3 Lancair Columbia 300 GASEPV
1.13 Piston Prop DA40 Diamond 40 GASEPV2

Notes:

1 FAA approved type for ART EA
2 FAA approved type for LAX Part 161 Study
3 User-defined aircraft that FAA approved type for PVD EIS

1.1 Embraer EMB-500 Phenom 100 – E50P

We propose to model EMB-500 Phenom 100 operations with INM type CNA510 as most recently
approved for the ART EA, HMMH Job # 305800.
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NEM Update for Baltimore/Washington International Thurgood Marshall Airport
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1.2 Embraer EMB-505 Phenom 300 – E55P

We propose to model EMB-505 Phenom 300 operations with INM type CNA560E as most recently
approved for the ART EA, HMMH Job # 305800.

1.3 BAe/Raytheon Hawker-125-1000 – H25C

We propose to model H25C operations with INM type LEAR35 as most recently approved for the
ART EA, HMMH Job # 305800 and LAX Part 161, HMMH Job # 300700.

Table 2 compares the Hawker 125-1000 with the Hawker 800 and LEAR35 aircraft. Based on the
comparison, the LEAR35 appears to be a good match.

Table 2 Noise Certification Data from BAe-125-1000 and -800 and LEAR35

Manufacturer Type Designation
MTOW

(lb)
MLW

(lb)

Engine
Manufacturer /

Type
Designator

Noise Level (EPNdB)

Takeoff Sideline Approach

Raytheon Hawker 125-1000 31,000 25,000 PW305 81.8 85.9 91.6
Raytheon Hawker 125-800 27,400 23,350 TFE731-5R-1H 80.9 87.2 96.5

Learjet LEAR 35 A 18,000 14,300 TFE731-2-2B 83.6 87.4 91.3
Source: FAA AC 36-1H, at
http://www.faa.gov/about/office_org/headquarters_offices/AEP/noise_levels/media/uscert_appendix_01_030210.xls

1.4 Learjet 40 – LJ40

We propose to model LJ40 operations with INM type LEAR35 as most recently approved for the LAX
Part 161, HMMH Job # 300700.

The LJ40 is a derivative of the Learjet 45 (LJ45) with a shorter fuselage. The LJ40 and LJ45
engines are both versions of the Honeywell TFE731-20AR. In INM 7.0d, the LJ45 is mapped to the
substitution aircraft, LEAR35.

1.5 Douglas DC-8-60 with Stage 3 Hushkit – DC86

We propose to model DC86 operations with 14 CFR Part 36 Stage 3 hushkit with a user-defined
aircraft, DC86HK as most recently approved for the PVD EIS, HMMH Job # 300650

In the past the FAA has approved the use of a user defined aircraft comprised of the DC86QN
aircraft with the DC870 Noise-Power-Distance (NPD) curves + 4dB added to the curves. We
propose to use this same user defined aircraft for this project.

This user defined aircraft had been approved by FAA, and used for, the last BWI NEM update.1

1.6 Dassault Falcon 7X – FA7X

We propose to model FA7X operations with INM type F10062 as most recently approved for the
LAX Part 161, HMMH Job # 300700.

1 Maryland Aviation Administration, Baltimore/Washington International Thurgood Marshall Airport Part 150
Updated Noise Exposure Maps, December 2005. The documentation of DC86HK is in Appendix G.
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The Dassault Falcon 7X is a relatively new three-engine (two are fuselage mounted, one tail
mounted) corporate jet and does not have an FAA-approved INM substitution. The FA7X is powered
by three Pratt & Whitney Canada PW 307A engines and is heavier than previous three-engine
Dassault corporate aircraft that are powered by Allied Signal/Garrett TFE731 series engines (i.e.
Falcon 50 and Falcon 900). Certification from EASA indicates that the INM F10062 would be an
appropriate substitution. The Dassault Falcon 7X has a certified MTOW of 31,298 kg (69,000 lb.)
and a certified MLW of 28,304 kg (62,400 lb.). For comparison, the Fokker 100 has a MTOW of
43,090 kg and a MLW of 38,780 kg. Since the FA7X has three-engines and the Fokker 100 has two
engines (along with most other candidate INM 7.0b types), thrust to weight comparisons would not
be effective because three-engine and two-engine aircraft have different certification requirements
regarding available thrust for engine-out conditions. Table 3 presents a comparison of the Dassault
Falcon 7X and Fokker 100 certification data.

Table 3 Noise Certification Data from Dassault Falcon 7X and Fokker 100

Manufacturer
Type

Designation
MTOW

(lb)
MLW

(lb)

Engine
Manufacturer /
Type Designator

Effective Perceived Noise
Level (EPNdB)

Fly
Over

Lateral Approach

Dassault
Aviation

Falcon 7X 31,298 28,304 Pratt & Whitney
Canada PW 307 A

83.7 90.4 92.6

Fokker
Services

F28 Mark
0100

43,090 38,780 Rolls-Royce
Tay 620-15

83.4 89.3 93.1

Source: EASA file “TCDSN Jets (080711).xls”, as posted on
http://easa.europa.eu/ws_prod/c/c_tc_noise.php on November 12, 2008
Notes
Weights converted from EASA reported units of kg and rounded to tens of lb.

1.7 Beech Super King Air 350 – B350

We propose to model the B350 operations with INM type DO228 as most recently approved
for the LAX Part 161, HMMH Job # 300700.

1.8 Piper Malibu Meridian – P46T

We propose to model the P46T operations with INM type CNA208 as most recently
recommended/approved for the LAX Part 161, HMMH Job # 300700.

1.9 Socata TBM-850 – TBM8

We propose to model the TBM8 operations with INM type CNA208 as most recently
recommended/approved for the LAX Part 161, HMMH Job # 300700.

1.10 Quest Kodiak - KODI

We propose to model KODI operations with INM type CNA208

The Quest Kodiak is a relatively new single-engine utility turboprop designed for short field
operations. Table 4 compares the general characteristics of the Kodiak to the similar Cessna
Caravan (INM type CNA208). Both aircraft have constant speed (i.e. variable pitch) propellers,

Appendix C Supporting Noise Modeling Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgod Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. C-26



HARRIS MILLER MILLER & HANSON INC.

NEM Update for Baltimore/Washington International Thurgood Marshall Airport
Request for INM 7.0d Aircraft Type Substitutions
September 11, 2013

Page A-4

although the Kodiak has a four-blade propeller compared to the Caravan’s three-blade propeller.2

The take-off climb performance appears to be better for the Kodiak, implying that the Kodiak will be
higher and more distant to ground receptor off airfield. Therefore the CNA208 is probably slightly
conservative/louder than actual noise levels from the Kodiak.

Table 4 General Characteristics of the Quest Kodiak and the Cessna Caravan

Manufacturer
Type

Designation
MTOW

(lb)

Engine
Manufacturer /

Model
(Power)

Max Rate
of Climb at
Sea Level
(ft / min)

Max. Power
Loading

Max.
Wing

Loading
(lb / sq ft)

Quest Kodiak 7,255
Pratt & Whitney

PT6A-34
(750 hp)

1,371 9.67 lbs/hp 30.1

Cessna Caravan 208 8,750
Pratt & Whitney

PT6A-114
(675 shp)

925 - 975
12.96

lbs/shp
31.32

Source for Quest Kodiak:
http://questaircraft.com/the-kodiak/specifications-option/ as viewed May 30, 2013
Source for Cessna Caravan:
“Jane’s All the World’s Aircraft 2010-2011” Jane’s Information Group Inc., Alexandria, Virginia (ISBN-13
978 0 7106 29166), pp.752-753. Data for “B: Super Cargomaster” and “C: Grand Caravan” provide best
match for INM 7.0d CNA208 and are used above.

1.11 Beechcraft Bonanza 36 - BE36

We propose to model BE36 operations with INM type CNA206 as most recently approved for the
ART EA, HMMH Job # 305800.

The BE36 Beechcraft Bonanza is a single-engine propeller aircraft that is similar in weight and
engines with the Cessna 206 as shown in Table 5.

Table 5 Estimated Maximum A-weighted Sound Levels for Cessna 206, Beechcraft 36

Manufacturer
Type

Designation
MTOW

(lb)
MLW

(lb)

Engine
Manufacturer /
Type Designator

Noise Level
(Est Lmax dB)

Takeoff Approach
Cessna 206 3,300 3,300 IO-520-A 70.2 63.5
Beech A36 3,600 3,600 IO-520-BA 71.0 64.0

Source: FAA AC 36-3H, as posted on
http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documen
tID/22945, as viewed May 30, 2013

1.12 Lancair Columbia 400 – COL4, and Columbia 300 – COL3

We propose to model the COL4 and COL3 operations with INM type GASEPV. The COL4 was most
recently approved for the ART EA, HMMH Job # 305800.

2 Additional information such as rpm and blade diameter were not available for both types, so we could not
compare blade tip speeds.

Appendix C Supporting Noise Modeling Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgod Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. C-27



HARRIS MILLER MILLER & HANSON INC.

NEM Update for Baltimore/Washington International Thurgood Marshall Airport
Request for INM 7.0d Aircraft Type Substitutions
September 11, 2013

Page A-5

Both the COL4 and COL3 are single engine piston aircraft similar in weight to the GASEPV we seek
similar approval for COL3 to be substituted with INM type GASEPV.

1.13 Diamond 40 – DA40

We propose to model the DA40 operations with INM type GASEPV as most recently approved for
the LAX Part 161, HMMH Job # 300700.

The DA40 series are single engine piston aircraft with either a two or three-blade, constant-speed
variable pitch propeller that would probably be best modeled as GASEPV.3

3 Information on the options for the DA40 can be found on the Diamond Aircraft Industries Inc.’s website.
http://www.diamondaircraft.com/aircraft/da40_xls/specs.php
http://www.diamondaircraft.com/aircraft/da40_cs/specs.php
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APPENDIX D INM INPUT FILES

INM input files were submitted with the document in electronic format.
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APPENDIX E GENERAL ADDENDUMS TO CONTRACT OF SALE
FOR IMPROVED PROPERTIES FOR ANNE ARUNDEL AND
HOWARD COUNTY
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F.1 Neighbors Committee Meeting (April 23, 2013)
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F.1.1 Notification List
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F.1.2 Sign-in List
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F.1.3 Materials presented
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

and

Airport Noise Zone Updates

Neighbor’s Committee Meeting

April 23, 2012
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Comparison of Noise Exposure Map and

Airport Noise Zone

Part 150 Noise Exposure

Map (NEM):

 Enabled by Federal Aviation

Regulations Part 150, 1981

 Noise impact determined by

DNL Contours for two

scenarios:

 Base year

 5-year forecast

 Determines eligibility for

federal noise abatement funds

Airport Noise Zone (ANZ):

 Enabled by Maryland

Environmental Noise Act 1974

 Noise impact determined by

Ldn composite contours:

 Base year

 5-year forecast

 10-year forecast

 MAA Controls Land Use

Development in Airport Noise

Zone
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Part 150

What is Part 150?

 Part 150 is a process

 Voluntary FAA-defined process for

airport noise studies

 Two major components:

 A Noise Exposure Map

 Noise Compatibility Program

 FAA accepts the NEM and approves the NCP

 Accepted NEM provides access to FAA funding for

noise mitigation

 FAA accepted BWI NEM Update on April 3, 2006

 FAA approved BWI NCP Update on February 26, 2008
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Part 150

Elements of a Part 150 Noise Exposure Map

 Noise Exposure Maps (NEM’s)

 Noise impact is determined by two contours

– a base year and

– 5-year forecast contour

 Depicts DNL 65 dB, 70 dB and 75 dB day-night average

sound level (DNL) and greater (these levels are also used for

ANZ, though COMAR uses the abbreviation Ldn)

 Characterizes land use in the airport environs

 Determines eligibility for federal noise mitigation funds.

 MAA needs to submit NEM Update for continued FAA

funding.
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Part 150

BWI History

 1989: FAA accepted BWI’s first NEM

 1990: FAA approved BWI’s first NCP

 NEM updates accepted in 1995 and 2006

 2006 NEM maps available at

http://www.maacommunityrelations.com/content/anznoiseupd

ate/part150study.php

 NCP update approved in 2008
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NEM Accepted April 3, 2006

Basecase (2003) Noise Exposure Map
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NEM Accepted April 3, 2006

Forecast (2010) Noise Exposure Map
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Airport Noise Zone

 State Process defined by the Maryland Environmental

Noise Act of 1974

 Provides the State the ability to control land use around

BWI and MTN state airports

 Identifies Noise Abatement Plan

 Composite of three contours, base year with five and

ten year forecasts contours
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Airport Noise Zone

BWI History

 1976: First Airport Noise (ANZ) certified

 ANZ Updates 1982, 1988, 1993, 1998, 2007

 The 2007 Airport Noise Zone “ANZ” includes a 2005 base

year and 2012 and 2017 forecast contours

 The 2007 ANZ is available at

http://www.maacommunityrelations.com/content/anznoiseupd

ate/bwianz.php#
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Airport Noise Zone

 Contours define areas exposed to existing and future

aircraft noise levels

 Depicts 65, 70 and 75 day night average sound level

(Ldn, same DNL metric used in Part 150) and greater

 Area where the State regulates land use

 Airport Zoning Permit required

 Denied permits can be appealed to the Board of Airport

Zoning Appeals
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Airport Noise Zone

2007 Airport Noise Zone
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Contour Preparation

Data Requirements

 Operations

 Annual average daily operations

 Detailed breakdown by aircraft type

 Airport layout

 Average runway use

 Location and utilization of flight tracks

 We will use RealContoursTM, which allows us to model every

flight (radar) track
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Contour Preparation

Noise Model Input and Output
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FAA Part 150 NEM and State ANZ

Update Tasks

 Prepare

 Base year, (NEM and ANZ)

 5-year forecast, (NEM and ANZ)

 10-year forecast contours (ANZ only)

 Compile composite Airport Noise Zone (ANZ only)

 Conduct land use inventory

 Prepare draft documentation for public review

 Two separate documents

– one for NEM and one for ANZ

 Each prepared in accordance to the respective regulations
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FAA Part 150 NEM and State ANZ

Update Tasks

 Convene an Advisory Committee

 Public Notification

 Provide information on website

 Conduct

 NEM public work shop

 ANZ public hearing

 Prepare final documentation/incorporate comments

 NEM – Submit to FAA

 ANZ – Incorporate into Code of Maryland Regulations

(COMAR)
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Proposed Schedule and

Public Participation

Month Activity

April 2013 Start

April 23, 2013 Neighbor's Committee Meeting

June 2013 Draft noise contours for review

July 2013 Draft documentation for initial review

-One Draft Noise Exposure Map, documentation and maps

-One Draft Airport Noise Zone, documentation and maps

August 2013 -Advisory Committee Meeting

-Newsletters

September 2013 Public comment period

-NEM informational workshop

-ANZ public hearing

November 2013 Final NEM and ANZ Submittals
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Reuse Plan Status

April 2013
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Reuse Plan Status – April 2013
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Noise Update
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Ten Years Passenger Numbers and Operations

Calendar Year Total Number Passengers Total Number Operations

2002 19,012,529 304,921

2003 19,696,158 294,389

2004 20,341,507 300,963

2005 19,742,093 311,525

2006 20,696,967 305,630

2007 21,044,384 296,872

2008 20,488,881 277,662

2009 20,953,614 268,005

2010 21,936,461 276,457

2011 22,391,785 276,133

2012 22,679,887 268,006
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http://www.maacommunityrelations.com/index.php
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F.2 Neighbors Committee Meeting (March 18, 2014)
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F.2.1 Notification List
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F.2.2 Sign-in List
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F.2.3 Materials Presented
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Neighbor’s Committee Meeting

March 18, 2014
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Comparison of Noise Exposure Map and

Airport Noise Zone

Part 150 Noise Exposure

Map (NEM):

 Enabled by Federal Aviation

Regulations Part 150, 1981

 Noise impact determined by

DNL Contours for two

scenarios:

 Base year

 5-year forecast

 Determines eligibility for

federal noise abatement funds

Airport Noise Zone (ANZ):

 Enabled by Maryland

Environmental Noise Act 1974

 Noise impact determined by

Ldn composite contours:

 Base year

 5-year forecast

 10-year forecast

 MAA Controls Land Use

Development in Airport Noise

Zone
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Schedule

 Noise Exposure Map

(NEM):

 Advisory Committee Meeting -

May 2014

 Public Workshop - July 2014

 Submission to FAA - August 2014

 FAA review NEM’s (180 day

review)

 Publication of Acceptance in

Federal Register

 Airport Noise Zone

(ANZ):

 Advisory Committee Meeting -

May 2014

 Public Workshop - July 2014

 Publish Proposed Action in

Maryland Register- August 2014

 Public Hearing - August 2014

 Public Comment Period (30 days)

 Request Maryland Aviation

Commission Approval

 Publish ANZ Regulations in

COMAR by December 2014
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NEM Accepted April 3, 2006

Forecast (2010) Noise Exposure Map
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2007 Airport Noise Zone
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F.3 Community Advisory Committee Meeting (May 14, 2014)
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F.3.1.1 Notification and Correspondence with the Community Advisory Committee
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HARRIS MILLER MILLER & HANSON INC.
77 South Bedford Street
Burlington, Massachusetts 01803
T 781.229.0707
F 781.229.7939
www.hmmh.com

MEM O RANDUM
To: Community Advisory Committee for Updates to the

Baltimore/Washington International Thurgood Marshall Airport Noise
Zone and the Federal Aviation Regulation Part 150 Noise Exposure
Maps

Ms. Ellen Sample, Director, Office of Noise, Real Estate and Land
Use Compatibility – Maryland Aviation Administration

From: David A. Crandall

Date: May 7, 2014

Subject: Background Material for the May 14th, 2014 Community Advisory
Committee Meeting

Reference: HMMH Job No. 305160.011 / 305160.012

As discussed in a previous letter, the Maryland Aviation Administration (MAA) is in the process of

updating the Airport Noise Zone (ANZ) and Federal Aviation Regulation Part 150 Noise Exposure

Maps (NEM’s) for Baltimore/Washington International Thurgood Marshall Airport (BWI Marshall).

This memorandum presents background material for the Community Advisory Committee meeting

being held on May 14, 2014 from 6:00 p.m. until 8:00 p.m. in the Assembly Room, located at the MAA,

991 Corporate Boulevard in Linthicum, Maryland. Members of the MAA staff and the contractor team,

Harris Miller Miller & Hanson Inc. (HMMH) and Straughan Environmental, will make a presentation and

be available to answer questions.

Background – Noise Exposure Map

Federal Aviation Regulation (FAR) Part 150, “Airport Noise Compatibility Planning,” provides the

methodology and procedures to be used in preparing aircraft noise exposure maps and developing

airport land use compatibility programs. The Noise Exposure Map, as defined in Federal Regulations,

presents a basecase and forecast (typically 5 years). Conducting a Part 150 study qualifies airport

operators for Federal Aviation Administration (FAA) grant funds for homeowner assistance programs.

Upon approval of the Part 150 study for BWI Marshall by the FAA, funding will be available to the MAA

for programs such as soundproofing, resale assurance, or the purchase properties where aircraft

noise exceeds federal guidelines. The current official NEM was accepted by FAA April 6, 2006.

Included in that NEM are noise contours for 2003 and 2010 conditions; those two maps are available

on MAA’s website, http://www.maacommunityrelations.com/content/anznoiseupdate/part150study.php.

The FAA’s Noise Exposure Map checklist, which provides a summary of the NEM requirements, can

be found at

http://www.faa.gov/airports/environmental/airport_noise/part_150/checklists/media/noise_map_cklist_p

arti.pdf
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Background – Airport Noise Zone

The Maryland Environmental Noise Act of 1974 provides for the protection of citizens from the impact

of transportation related noise. The aviation portion of the Act requires the MAA to create an ANZ to

control incompatible land development around BWI Marshall and a Noise Abatement Plan (NAP) to

minimize the impact of aircraft noise on people living near the Airport. An ANZ and NAP were first

established for BWI Marshall in 1976; and were updated in 1982, 1988, 1993, and 1998. An updated

ANZ was certified on November 6, 2007.

The ANZ is determined by a composite of three noise contours: a base year contour, a five-year

forecast, and a ten-year forecast. The largest of the three contours in any area around the Airport

determines the Noise Zone, thereby offering protection within the largest of the existing or future noise

exposure contours. The MAA uses the ANZ to control incompatible land development around the

Airport.

The 2007 ANZ, which has 11 sheets (two overview sheets and nine close in) is available on MAA’s

website, http://www.maacommunityrelations.com/content/anznoiseupdate/bwianz.php.

Materials for review

The attached package includes several documents for your review ahead of the BWI NEM/ANZ

Community Advisory Committee meeting on May 14
th

.

" HMMH memorandum “BWI Part 150 Noise Exposure Map Update – Forecast Airport Layout

and Operation Assumptions” dated December 12, 2013

This memorandum describes the runway layout assumptions and aircraft operations

assumptions for the baseline noise contours for calendar year 2014, and the future noise

contours for calendar year 2019. The Federal Aviation Administration completed its review of

this memorandum in February. In summary, the 2014 runway layout is the current layout while

the 2019 runway layout includes some changes that are either in progress or are planned over

the next 5 years. The 2014 operations represent current operations while the 2019 operations

represent a forecasted increase in operations and changes in several aircraft types. The

memorandum provides details and lists the sources for the various assumptions.

" HMMH memorandum “BWI Airport Noise Zone Update – Forecast Airport Layout and

Operational Assumptions” dated April 25, 2014.

This memorandum discusses the assumptions for the Airport Noise Zone 2014, 2019 and 2024

conditions. The 2014 and 2019 assumptions and inputs, and associated noise contours, are

identical to the noise exposure map contours, although this memorandum provides additional

clarity. The 2024 conditions are solely for the Airport Noise Zone. Several modeling

assumptions are based on the 2011 Master Plan.

" Figure 1, “Comparison of Draft 2014 Annual Ldn with Draft 2019 Annual Ldn Contours“, presents

the draft 65 dB, 70 dB and 75 dB Day-Night Average Sound Level (abbreviated DNL or Ldn) for

calendar year 2014 and 2019 using the assumptions described in the memorandum listed

above. The Day-Night Average Sound Level is required for both Part 150 NEMs and for the

Airport Noise Zone. Federal regulations generally abbreviate Day-Night Average Sound Level
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as DNL while Maryland regulations use Ldn. However both abbreviations refer to the same

noise metric. The 65 dB DNL (or Ldn) contour is the lowest (quietest) level discussed in both

regulations.

The land use shown in Figure 1 is data from Anne Arundel County and Howard County

organized into the categories defined in Part 150 guidelines. The land within the 65 dB DNL

contour will be field verified after the May 14
th

meeting. Additional land use elements, such as

depicting schools, places of worship and historic sites will be added in the coming weeks.

" Figure 2, “Comparison of Draft 2014 NEM and Draft 2019 NEM contours with Current 2010

Noise Exposure Map (NEM) Contour” presents the draft 2014 NEM and draft 2019 NEM

contours compared to the current 2010 NEM. The 2014 NEM and 2019 NEM are still in

progress. As noted above, the land use base maps are not yet complete.

" Figure 3, “Comparison of Draft 2014 Annual Ldn and Draft 2019 Annual Ldn Contours with

Current 2007 Airport Noise Zone (ANZ) Contour”, presents the draft 2014 Annual Ldn and 2019

Annual Ldn contours compared to the current 2007 ANZ contours. In reality, the 2014 Ldn/2019

Annual Ldn contours are physically identical to the 2014 NEM and 2019 NEM contours, however

they are labeled differently to match the terminology found in the respective regulations. The

land use depicted is the same as Figure 1. The new ANZ will be the outer extent of the 2014

Annual Ldn, 2019 Annual Ldn and 2024 Annual Ldn contours overlaid on tax maps. The 2024

Annual Ldn contour is still being developed.

Figure 4 through Figure 7 present generalized depictions of the flight tracks and operations used in

the draft 2014 Ldn contours. Rather than presenting every individual track equally, these “flight

track density plots” use color gradations to depict the flight track geometry, dispersion, and the

relative frequency of overflights in areas of interest. The color ranges are assigned based on the

relative density of modeled aircraft operations included in the development of the draft 2014 Ldn

contours. Note that these figures, by themselves, do not indicate noise exposure and they have

not been adjusted for aircraft altitudes. The flight tracks have been organized into four distinct sets:

" Figure 4 presents the west flow departures tracks.

" Figure 5 presents the west flow arrivals tracks.

" Figure 6 presents the east flow departures tracks.

" Figure 7 presents the east flow arrivals tracks.
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TECHNIC AL ME M OR AND UM

To: Ms. Ellen Sample, Director, Office of Noise, Real Estate and Land Use
Compatibility – Maryland Aviation Administration

From: David A. Crandall

Date: December 12, 2013

Subject: BWI Part 150 Noise Exposure Map Update – Forecast Airport Layout and
Operation Assumptions

Reference: HMMH Project No.: 305160.011
MAA Contract: MAA-SV-12-002

1. INTRODUCTION

Maryland Aviation Administration (MAA) has retained Harris Miller Miller & Hanson (HMMH) to
prepare an update to its Noise Exposure Map (NEM) and associated documentation for Baltimore-
Washington/Thurgood Marshall International Airport (BWI) in accordance with regulations
promulgated by the Federal Aviation Administration and published at Title 14 of the Code of Federal
Regulations (CFR) Part 150. This effort is referred to as the “BWI NEM Update”. This memorandum
presents the noise modeling future airport layout and operational forecast assumptions for review and
comment.

MAA plans to submit the BWI NEM Update to FAA early in calendar year 2014. Therefore the base
year of the NEM will be 2014 and the forecast year for the NEM will be 2019.

This memorandum has four attachments, listed below:

1. Attachment A is a narrative of the airport layout assumptions for the BWI Part 150 noise
modeling assumptions. Attachment A has been prepared for inclusion in the Part 150
documentation.

2. Attachment B is the FAA Terminal Area Forecast (TAF) issued January 2013 for BWI. This
issue of the TAF includes historical data from 1990 to 2011 and forecast years 2012 through
2040. The BWI NEM Update will present analysis of aircraft noise exposure for a base year
(2014) and a year five year forecast (2019).

3. Attachment C presents BWI operation counts from FAA’s Air Traffic Activity Data System
(ATADS), from January 2012 through July 2013.

4. Attachment D presents the count of operations from the top ten airlines operating at BWI
during calendar year 2012.

2. AIRPORT LAYOUT

The airport layout is expected to change between now and 2019. Attachment A presents a narrative
and associated tables of the existing airport layout and the anticipated changes as presented in the 2012
Airport Layout Plan and discussions with MAA. Attachment A has been prepared for inclusion into
the Noise Exposure Map documentation.
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3. FORECAST ASSUMPTIONS

In its June 2008 document entitled “Review and Approval of Aviation Forecasts”,1 the FAA describes
its guidelines for comparing locally-prepared forecasts to the FAA’s TAF. For all classes of airports,
forecasts for total enplanements, based aircraft, and total 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 period.

For the BWI NEM Update, MAA proposes to use the January 2013 issue of the FAA’s Terminal Area
Forecast (Attachment B of this memorandum) for aircraft operational activity levels. The total
proposed modeled operations are presented in Table 1. The TAF reports aircraft operational activity
levels in one of four categories listed below.2

" Air Carrier – Operations by aircraft capable of holding 60 seats or more and are flying using a
three letter company designator.

" Air Taxi - Operations by aircraft less than 60 seats and are flying using a three letter company
designator or the prefix “Tango”.

" Military – all classes of military operations.

" General Aviation – Civil (non-military) aircraft operations not otherwise classified under air
carrier or air taxi.

For the 2014 NEM, 263,530 annual operations would be modeled. For the 2019 NEM, 292,253
annual operations would be modeled. Table 1 also presents, for reference, the 2012 actual airport
operations, as reported by FAA’s Air Traffic Activity Data System (ATADS).3 Operations have been
declining, and operations for the first 7 months of 2013 are approximately 4 percent below the
operations for the first 7 months of 2012.4 ATADS data for January 2012 through July 2013,
inclusive, is presented as Attachment C.

Baseline operations will be developed using the last 12 months of available data (provided by MAA
[via its Airscene.com® system] and augmented with flight plan data purchased from a third-party
vendor) and scaled to TAF 2013 activity levels (refer to Table 1).5 Cape Air (FAA designator KAP)
and Colgan Air (CJC) are no longer operating at BWI and will be removed from the 2014 operations
(additional discussion provided later in this memorandum).6

1
http://www.faa.gov/airports/planning_capacity/media/approval_local_forecasts_2008.pdf

2
FAA Joint Order JO 7210.3X, Section 9-1-2. Categories of Operations, Published 2/9/2012. Latest version is available at

http://www.faa.gov/documentLibrary/media/Order/FAC.pdf The 2012 TAF is based on historical operations data
http://www.faa.gov/about/office_org/headquarters_offices/apl/aviation_forecasts/taf_reports/media/TAF_summary_report_FY20
12.pdf, pp. 3-5.

3
FAA’s Air Traffic Activity Data System (ATADS), https://aspm.faa.gov/opsnet/sys/Main.asp

4
The data used to support this statement is available from https://aspm.faa.gov/opsnet/sys/Main.asp by requesting a monthly

report.

5
Airscene.com is a registered trademark of ITT Exelis. Flight plan data, purchased from a third party-vendor, would be used to

provide the destination airports for departing aircraft, which is then used in an FAA approved methodology to estimate aircraft
weight (Airscene.com does not provide the destination airport for BWI departures).

6
FAA airline designators are published in FAA Order 7340.2, Chapter 3. The most current version is available at

http://www.faa.gov/air_traffic/publications/atpubs/CNT/index.htm
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Table 1 – Summary of FAA Terminal Area Forecast (TAF) Operations Activity Levels at
BWI and Proposed Modeled Operations for the 2014 and 2019 Noise Exposure Map

FAA

Operation

al

Category
1

2012 Operations
2 Proposed 2014 NEM

Operations
Proposed 2019 NEM Operations

2012

ATADS

(Actual)

2012 Average

Annual Day

Operations

2014

Forecast –

Issued

January

2013

2014 Average

Annual Day

Operations

2019 Forecast –

Issued January

2013

2019 Average

Annual Day

Operations

Air Carrier 210,842 576.1 208,969 572.5 240,831 659.8

Air Taxi

and

Commuter

40,312 110.1 38,329 105.0 34,359 94.1

GA

(Itinerant +

local)
3

15,854 43.3 15,272 41.8 16,103 44.1

Military 998 2.7 960 2.6 960 2.6

Total
4

268,006 732.3 263,530 722.0 292,253 800.7

Notes:
1 Operational Categories used in ATADS and the TAF are those defined in FAA Order 7210.3X at Chapter 9, Section 9-1-2
(February 9, 2012). http://www.faa.gov/documentLibrary/media/Order/FAC.pdf
2 2012 actual operations are provided for reference. Average annual day operations were developed assuming 366 days since
2012 was a leap year.

3 General Aviation activity levels presented in “Itinerant” operations include Civil “Local” operations. ATADS reported 244

civilian local operations for 2012. The TAF forecasts 268 civilian local operations for both 2014 and 2019.

4 Totals may not match exactly due to rounding.

Sources: ATADS, TAF 2013

The detailed forecast for 2019 relies on several general assumptions concerning changes to the fleet
within the BWI NEM Update time frame. These changes would be made relative to the 2014 fleet.
We considered publicly available information from the top ten airlines operating at BWI during
calendar year 2012 as part of this effort – the top ten airlines represent approximately eighty-four
percent of calendar year 2012 operations.7 Additional information was known for two other airlines
and is discussed below.8 The remaining sixteen percent of operations will be included in the
modeling, although with broader assumptions.9

We propose that the assumptions for 2019 would be:

" All aircraft certified to 14 CFR Part 36 Stage 2 will be retired from the fleet by 2015, therefore
they will remain in the 2014 fleet but be replaced by Stage 3 or higher versions for the 2019
fleet.10

7
Counts of operations provided by MAA’s AirScene.com system. See Attachment D of this memorandum.

8
Colgan Airlines and Air Transport International. HMMH and MAA staff had information readily available regarding these

operators. Combined these two airlines represented less than one half of a percent of calendar year 2012 operations.

9
The remaining operations include a mix of regional airlines operating behalf of mainline airlines, contract operations operating

on behalf of Air Mobility Command (AMC) which has gates in Terminal E, fractional ownership aircraft, charters and general
aviation operations.

10
14 CFR Part 36 describes noise certification of aircraft. Stage 2 aircraft are louder than Stage 3 aircraft of the same weight.

14 CFR Part 36 also defines Stage 4 (quieter than Stage 3) and may in the future define Stage 5. 14 CFR Stage 2 aircraft will
typically not be allowed to operate in continental United States after December 31, 2015 per the FAA Modernization and Reform
Act of 2012. Currently, aircraft certified to 14 CFR Stage 2 and weighing more than 75,000 lb have generally been prohibited

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-99



HARRIS MILLER MILLER & HANSON INC.

Subject: BWI Part 150 Noise Exposure Map Update – Forecast Airport Layout and Operation
Assumptions
Date: December 12, 2013
Page 4

" The day/night ratio and departure stage length ratio for aircraft will remain the same as the
2012 base-year for each aircraft type combination.

" Southwest Airlines (SWA) and AirTran (TRS)11

o These airlines will continue their merger and continue to operate in a similar manner
as in 2012

o Southwest will retire their 737-500s and thirty-nine percent of their 737-30012

o Southwest’s growth will come from the Boeing 737-700s and 737-800s that are on
order.

o Boeing 717-200s will be removed from the combined SWA/TRS fleet and will be
transferred to Delta Air Lines (DAL). Every three Boeing 717-200 operations will be
replaced with two 737-700 operations.13

" Delta Air Lines (DAL)14

o Delta will retire all Boeing DC-9s and replace those operations with Boeing 717-200s
o Delta will retire all Boeing 757-200s
o Delta’s growth will come from the Boeing 737-800s, 737-900s and Airbus A321s that

are on order
" US Airways (AWE)15

from operating the in the continental United States since 2000. In practice, the 2012 act affects the remaining aircraft weighing
less than 75,000 lb. FAA released a final rule, effective September 3, 2013, that adopts into operating rules the prohibitions
from the 2012 act.
Federal Register, July 2, 2013, pp. 39576 – 39583
http://www.gpo.gov/fdsys/pkg/FR-2013-07-02/pdf/2013-15843.pdf
Federal Register, September 20, 2013, pg. 57790
http://www.gpo.gov/fdsys/pkg/FR-2013-09-20/pdf/2013-22850.pdf

11
Aviation Week “Southwest Uses 737 Retirements to Decrease MRO Costs.” accessed 6/2/12;

http://www.aviationweek.com/Article/PrintArticle.aspx?id=/article-xml/awx_05_17_2012_p0-458413.xml
(available only by subscription)
Boeing “Customer Reports– Southwest Airlines.” accessed 9/5/13;
http://active.boeing.com/commercial/orders/index.cfm?content=customerselection.cfm&pageid=m15524
Air Transport World Online “Southwest to sublease all 88 AirTran 717s aircraft to Delta.” accessed 9/10/13
http://atwonline.com/aircraft-amp-engines/southwest-sublease-all-88-airtran-717s-aircraft-delta

12
We have not found an exact retirement schedule for the 737-300 and 737-500. Southwest Airline’s 2012 Annual Report

indicates that the 737-300 and 737-500 are being retired (pp 10, 12, 53, 61, 88). However, Southwest expects to retrofit 78 of
its 737-300s with Evolve interior in 2013 (pg. 10). As of December 31, 2012, SWA had 128 737-300 (pg. 35). Therefore, we
assumed that 78 (61% of 128) 737-300s would still be in service as Southwest recoups its investment in the Evolve interior and
the remaining 50 aircraft (39%) would be retired.
http://southwest.investorroom.com

13
The two 737-700s replacing three 717-200 estimate is based on MAA staff observations of the routes that have changed to-

date.

14
Air Transport World Online “Southwest to sublease all 88 AirTran 717s aircraft to Delta.” accessed 9/10/13;

http://atwonline.com/aircraft-amp-engines/southwest-sublease-all-88-airtran-717s-aircraft-delta
Delta Air Lines “Annual Report 10K SEC Filing 2013.” accessed 5/13/13;
http://www.sec.gov/edgar/searchedgar/companysearch.html
Delta Air Lines “Delta Continues Domestic Fleet Restructuring…” accessed 9/10/13;
http://news.delta.com/index.php?s=43&item=1809

Delta Air Lines “Delta Announces Order for 40 Airbus Aircraft” accessed 9/11/2013;
http://news.delta.com/index.php?s=43&item=2095

15
Bloomberg. “AMR, US Airways Affirm Plane Orders in Push to Refresh Fleet.” accessed 9/10/13;

http://www.bloomberg.com/news/2013-02-14/amr-us-airways-affirm-plane-orders-in-push-to-refresh-fleets.html
Boeing “Customer Reports – US Airways.” accessed 9/5/13;
http://active.boeing.com/commercial/orders/index.cfm?content=customerselection.cfm&pageid=m15524
US Airways “Annual Report 10K SEC Filing 2013.” accessed 5/15/13
http://www.sec.gov/edgar/searchedgar/companysearch.html
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o US Airways will retire all Boeing 737-400s
o Growth will come from the Airbus A321 that are on order

" United Airlines (UAL)16

o United will retire all Boeing 757-200s
o Growth, including replacement of 757-200 operations, will come from the Boeing

737-900s that are on order
" American Airlines (AAL)17

o American will retire approximately sixty percent of their Boeing MD-80 aircraft by
2019; we will assume that AAL MD-80 operations decrease by the same percent

o Growth will come from the Boeing 737-800s that are on order
" American Eagle (EGF)18

o American Eagle will retire all Embraer 135/140/145s and replace them with Embraer
175s on order

" jetBlue (JBU) or Jazz (JZA)19

o No fleet mix changes are expected for either of these airlines
" Cape Air (KAP) and Colgan Airlines (CJC)

o These two airlines operated at BWI for part of calendar year 2012, but are no longer
operating at BWI. For modeling purposes, the removal of these operations are
assumed as part of the overall decrease in operations between 2012 and 2014 observed
in Table 1, and will be removed from both the 2014 and 2019 operations. Additional
information regarding each airline is discussed below.

o KAP provided passenger service to Lancaster, PA (FAA airport designator LNS) and
Hagerstown, MD (FAA airport designator HGR) under the US Department of
Transportation’s (DOT) Essential Air Service (EAS) program. The EAS contract that
KAP was operating from BWI was won by an airline that moved the service to Dulles
International Airport (FAA airport designator IAD), so there is no replacement for the
service at BWI. Service to these airports from BWI stopped approximately October
31, 2012. Therefore, KAP operations will be removed from the 2014 and 2019
operations.20

16
United Airlines “Annual Report 10K SEC Filing 2013.” accessed 5/14/13;

http://www.sec.gov/edgar/searchedgar/companysearch.html
United Airlines “United Announces Order For 150 Boeing Aircraft.” accessed 9/10/13
http://ir.unitedcontinentalholdings.com/phoenix.zhtml?c=83680&p=irol-newsArticle&ID=1714264

17
DallasNews “American execs see massive aircraft order as a no-lose proposition.” accessed 9/10/13

http://www.dallasnews.com/business/airline-industry/20110720-american-airlines-confirms-deal-to-buy-460-aircraft-spin-off-
american-eagle.ece

18
ch aviation GmbH “American Eagle to retire remaining ERJ-135s by end of 2013.” accessed 9/10/13

http://www.ch-aviation.ch/portal/news/14133-american-eagle-to-retire-remaining-erj-135s-by-end-of-2013
American Airlines “Large 76 Seat Regional Jets Will Join the American Fleet for the First Time in its History” accessed 9/10/13.
http://hub.aa.com/en/nr/pressrelease/american-airlines-signs-new-agreement-to-begin-large-regional-jet-flying Note- the new
Embraer 175s could be operated by another airline (Republic Airways).

19
We did not find any mention of new aircraft types or retirements for these airlines.

20
US DOT Essential Air Service reports are available at http://www.dot.gov/office-policy/aviation-policy/essential-air-service-

reports. The October 2012 report for Non-Alaska U.S. Carrier Subsidy Reports briefly discusses the change in service effective
in footnote 2. The November 2013 report does not show any EAS service to/from BWI. Accessed 12/4/2013.
http://articles.herald-mail.com/2012-10-28/news/34783737_1_cape-air-flights-international-thurgood-marshall-airport Accessed
12/12/2013.
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o CJC ended service on September 5, 2012 as part of Pinnacle Airlines Corp.'s
restructuring plan.21 CJC was operating flights on behalf of United Airlines. United
Airlines moved the flights to other carriers operated under the United Express brand
(Commutair, ExpressJet, Republic, Chautauqua, etc.). Analysis of MAA’s
AirScene.com system data indicates that CJC did not operate more than 90 flights per
month during any month in 2012 (compared to a total monthly average of over 22,000
flights at BWI per month). Therefore, the overall effect on BWI operations is
relatively minimal and CJC operations will be removed from the 2014 and 2019
operations.22

" Air Transport International (ATN)23

o DC-8 aircraft will be replaced with 757-200
" For the operations not described by the airlines or operators (including general aviation)

discussed specifically above:24

o Out of production aircraft will be held at current levels unless noted specifically above
for a given airline (for example B717, B727, B733, B734, B735, B757, A300, A310,
DC8, DC9, DC10, H25A, MD11, MD80, MD90 and PA32).

o Growth will come from in-production aircraft types (in other words, aircraft that are
currently being manufactured) in the same proportion that they appear in the baseline
data set, unless noted specifically above for a given airline.

21
http://www.colganair.com/ Pinnacle Airlines is now Endeavor Air, a wholly owned subsidiary of Delta Air Lines

http://www.flypinnacle.com/ Accessed 12/4/2013.

22
See Footnote 8 for additional discussion.

23
ch aviation GmbH “21DEC2012: Air Transport International to replace DC-8 combis by B757s” accessed 9/10/13,

http://www.ch-aviation.ch/portal/airline.php?cha=8C

24
See Footnote 9 for additional discussion.
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Attachment A

Note - The following runway data and discussion is proposed for
the 2014/2019 Noise Exposure Map documentation.

1.1 Airport Physical Parameters

BWI has four runways which are designated 4/22, 10/28, 15R/33L, and 15L/33R. Each
pair of numbers corresponds to the name of each runway end. Aircraft can land and
takeoff in either direction on a given runway therefore, each runway end has a unique
name. The numbers are a shorthand notation that indicates the runway’s geographical
orientation: the compass heading of the runway, rounded to the nearest ten degrees, with
the trailing zero dropped. For example, the magnetic heading of Runway 28 is
approximately 284 degrees. The number is rounded to 280, and finally to 28 with the zero
dropped; hence, Runway 28. Simple geometry requires that the difference between the
designation of each end equals 18 (that is, 180 degrees); hence, Runway 10 is in the
opposite direction from Runway 28. There are two runways that are oriented in the same
direction, thus both having the 15/33 designation. In order to differentiate one from the other,
when facing 150 degrees from the North, the runway to the right is called 15R (for right)/33L,
and the other is called 15L (for left)/33R. In this case, 15R/33L is the western-most of the
two parallel runways.

Table 1 presents the Existing Airport and Runway layouts proposed for the 2014 contours.
In addition to the runways, there is a helicopter landing spot on the east side of the airport,
just east of Runway 15L/33R. The five year conditions (2019) include changes proposed
on the current Airport Layout Plan, specifically the decommissioning of Runway 4/22, along
with changes to certain existing runways to meet the latest federal government design
standards. Table 2 presents the future airport layout proposed for the 2019 contours.
Coordinates, elevations and thresholds that change from the existing layout are
highlighted in italics. Additional details regarding the current and the future runway layout are
presented in the following sections.

1.1.1 Existing Runway Lengths and Elevations

Runway 10/28 is 10,502 feet long and 150 feet wide.1 Runway 10 has an elevation of 139.0
feet and Runway 28 has an elevation of 126.2 feet.

Runway 15L/33R is 5,000 feet long and 100 feet wide. Runway 15L has an elevation of
141.5 feet and Runway 33R has an elevation of 114.1 feet.

1 The width of Runway 10/28 was previously 200 ft. The revised width of 150 feet was published by FAA effective
June 27, 2013. The change in runway width does not affect noise calculations.
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Runway 15R/33L is 9,501 feet long and 150 feet wide. Runway 15R has an elevation of 138.6
feet and Runway 33L has an elevation of 129.2 feet.

Runway 4/22 is 6,000 feet long and 150 feet wide. Runway 4 has an elevation of 146.0
feet and Runway 22 has an elevation of 137.7 feet.

1.1.2 Existing Runway Displaced Thresholds

A displaced threshold is a runway threshold located at a point other than the physical
beginning or end of a runway. Under normal operating conditions, aircraft begin a takeoff
roll at the physical end of a runway. For landings, however, they typically will cross over the
end of a runway in flight, touching down some distance beyond the threshold. The altitude
at which aircraft cross over the threshold when landing is the “threshold crossing height”.

Runway 10/28 has displaced arrival thresholds that meet FAA Design Standards. The
Runway 10 arrival threshold is displaced 550 feet. The arrival threshold for Runway 28 is
displaced 500 feet. All aircraft arriving on Runway 10 or Runway 28 use the displaced
arrival thresholds for those runways. Aircraft departing on all runways, except Runway
28, begin their takeoff roll at the physical end of the runway. Most aircraft departing on
Runway 28 begin their takeoff roll at the intersection with Taxiway C, approximately 500
feet west of the physical end of the runway. Aircraft which have a need (based on weight,
length of flight, or other conditions) for a full 10,502 feet of runway may begin their takeoff
roll at the physical end of Runway 28.

1.1.3 Future Runway Layout

The most recently approved Airport Layout Plan (ALP) for BWI proposes several changes to
the runway layout/geometry which are scheduled for completion by 2019 are included in the
development of the 2019 contours. These alterations are depicted on Sheets 3 and 5 of the
ALP approved in August 2012 and summarized in Table 2. These changes are briefly
described below:

 Runway 4/22: The runway would be decommissioned.

 Runway 10/28: The Runway 28 displaced arrival threshold is expected to
increase from 500 feet to 700 feet.

 Runway 15L/33R: No physical changes to this runway are proposed.

 Runway 15R/33L: The runway would shift 3 feet to the southwest. In addition, the
arrival threshold for Runway 15R would be displaced 300 feet and the arrival
threshold for Runway 33L would be displaced 500 feet.
Helicopter pad: The helicopter pad would move approximately 645 feet to the
southeast.

1.1.4 Runway End Coordinates and Dimensions

The following two tables present the runway end coordinates, runway lengths and other
geometric data which would be used for modeling predicted noise exposure in 2014 and 2019
as part of the NEM. Changes in 2019 data, compared to 2014 data, are in italics.
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Table 1 – Runway Layout Data (2014)

Runway 4 22

Latitude (deg) 39.166878 39.180662

Longitude (deg) -76.671368 -76.659780

Elevation (ft) 146.0 137.7

Length (ft) 6,000 6,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 37 47

Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 500

Threshold Crossing Height (ft) 50 55

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.663540 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway 15R 33L

Latitude (deg) 39.185366 39.164208

Longitude (deg) -76.681984 -76.662387

Elevation (ft) 138.6 129.2

Length (ft) 9,501 9,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 50 55

Helicopter Pad

Latitude (deg) 39.186529

Longitude (deg) -76.660582

Elevation (ft) 132

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective August 22, 2013
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
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Table 2 – Runway Layout Data (2019)

Runway 4 22

Expected to be permanently closed /
decommissioned as a runway prior to

2019
Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 700

Threshold Crossing Height (ft) 50 50 (anticipated)

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.66354 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway 15R 33L

Latitude (deg) 39.185361 39.164203

Longitude (deg) -76.681993 -76.662393

Elevation (ft) 138.6 129.2

Length (ft) 9,501 9,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 300 500

Threshold Crossing Height (ft) 50 50 (anticipated)

Helicopter Pad

Latitude (deg) 39.185181

Longitude (deg) -76.659115

Elevation (ft) 129

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective August 22, 2013, unless otherwise noted as “(anticipated)”
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
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APO TERMINAL AREA FORECAST DETAIL REPORT
Forecast Issued January2013

BWI

AIRCRAFT OPERATIONS
Enplanements Itinerant Operations Local Operations

Fiscal
Year

Air
Carrier

Commuter Total
Air

Carrier
Air Taxi &
Commuter

GA Military Total Civil Military Total
Total
Ops

Total
Tracon

Ops

Based
Aircraft

REGION:AEA STATE:MD LOCID:BWI

CITY:BALTIMORE AIRPORT:BALTIMORE/WASHINGTON INTL THURGOOD MARSHAL
1990 4,498,900 529,300 5,028,200 157,829 88,120 54,670 1,880 302,499 826 140 966 303,465 520,100 107

1991 4,448,719 579,038 5,027,757 148,637 84,003 46,628 1,741 281,009 1,211 100 1,311 282,320 0 100

1992 4,131,980 591,872 4,723,852 128,648 85,862 42,986 2,542 260,038 4,844 962 5,806 265,844 0 97

1993 3,772,189 664,781 4,436,970 120,201 90,082 40,553 2,125 252,961 7,286 1,427 8,713 261,674 0 97

1994 5,501,668 618,316 6,119,984 156,024 78,384 37,376 2,744 274,528 9,834 2,030 11,864 286,392 0 97

1995 5,929,125 666,390 6,595,515 153,313 88,666 34,722 1,992 278,693 16,944 1,295 18,239 296,932 0 82

1996 5,828,667 707,217 6,535,884 150,509 87,782 22,141 1,393 261,825 7,959 372 8,331 270,156 267,990 84

1997 6,439,042 613,818 7,052,860 153,263 82,923 21,780 1,635 259,601 7,058 276 7,334 266,935 506,242 63

1998 6,759,369 510,313 7,269,682 160,932 78,385 24,246 2,598 266,161 11,185 264 11,449 277,610 523,365 63

1999 7,743,205 572,377 8,315,582 187,878 75,367 28,396 2,859 294,500 12,285 34 12,319 306,819 536,766 63

2000 8,847,339 598,567 9,445,906 206,603 66,843 21,581 2,058 297,085 12,431 19 12,450 309,535 538,098 63

2001 9,720,408 595,191 10,315,599 230,103 63,061 26,992 2,727 322,883 5,543 2 5,545 328,428 545,079 87

2002 8,942,833 506,348 9,449,181 210,349 66,037 29,728 3,478 309,592 689 0 689 310,281 520,891 100

2003 9,083,637 356,371 9,440,008 209,468 46,700 33,548 2,306 292,022 3,640 337 3,977 295,999 160,918 102

2004 9,805,532 355,738 10,161,270 215,257 50,909 34,976 1,092 302,234 5,327 189 5,516 307,750 0 96

2005 9,322,247 392,053 9,714,300 219,396 54,039 31,850 865 306,150 6,337 147 6,484 312,634 0 96

2006 9,599,106 570,886 10,169,992 209,248 57,858 32,288 793 300,187 4,932 88 5,020 305,207 0 99

2007 9,765,170 613,759 10,378,929 209,291 58,451 29,508 663 297,913 3,728 38 3,766 301,679 0 79

2008 9,733,554 609,204 10,342,758 207,083 48,575 23,856 787 280,301 5,433 40 5,473 285,774 0 96

2009 9,591,301 522,215 10,113,516 199,995 44,386 17,172 728 262,281 3,130 12 3,142 265,423 0 86

2010 10,143,381 467,948 10,611,329 207,276 43,045 18,912 774 270,007 5,300 0 5,300 275,307 0 75

2011 10,524,080 529,350 11,053,430 219,750 39,317 17,183 690 276,940 378 0 378 277,318 0 73

2012* 10,524,347 518,234 11,042,581 213,337 41,395 15,898 960 271,590 276 0 276 271,866 0 74
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APO TERMINAL AREA FORECAST DETAIL REPORT
Forecast Issued January2013

BWI

2013* 10,020,984 420,288 10,441,272 206,084 37,504 14,843 960 259,391 268 0 268 259,659 0 77

2014* 10,077,230 447,607 10,524,837 208,969 38,329 15,004 960 263,262 268 0 268 263,530 0 80

2015* 10,396,869 470,883 10,867,752 216,074 37,793 15,167 960 269,994 268 0 268 270,262 0 82

2016* 10,736,746 481,242 11,217,988 223,204 36,583 15,331 960 276,078 268 0 268 276,346 0 84

2017* 11,066,950 490,867 11,557,817 230,123 35,486 15,497 960 282,066 268 0 268 282,334 0 86

2018* 11,386,543 499,212 11,885,755 235,416 34,918 15,665 960 286,959 268 0 268 287,227 0 89

2019* 11,715,372 507,699 12,223,071 240,831 34,359 15,835 960 291,985 268 0 268 292,253 0 92

AIRCRAFT OPERATIONS
Enplanements Itinerant Operations Local Operations

Fiscal
Year

Air
Carrier

Commuter Total
Air

Carrier
Air Taxi &
Commuter

GA Military Total Civil Military Total
Total
Ops

Total
Tracon

Ops

Based
Aircraft

2020* 12,053,701 516,330 12,570,031 246,370 33,809 16,007 960 297,146 268 0 268 297,414 0 94

2021* 12,401,807 525,108 12,926,915 252,037 33,268 16,180 960 302,445 268 0 268 302,713 0 97

2022* 12,759,972 534,035 13,294,007 257,833 32,736 16,355 960 307,884 268 0 268 308,152 0 100

2023* 13,128,486 543,114 13,671,600 263,763 32,212 16,531 960 313,466 268 0 268 313,734 0 102

2024* 13,507,649 552,347 14,059,996 269,829 31,697 16,710 960 319,196 268 0 268 319,464 0 105

2025* 13,897,768 561,737 14,459,505 276,035 31,190 16,891 960 325,076 268 0 268 325,344 0 108

2026* 14,299,160 571,287 14,870,447 282,384 30,691 17,074 960 331,109 268 0 268 331,377 0 111

2027* 14,712,152 580,999 15,293,151 288,879 30,200 17,259 960 337,298 268 0 268 337,566 0 114

2028* 15,137,079 590,876 15,727,955 295,524 29,717 17,446 960 343,647 268 0 268 343,915 0 118

2029* 15,574,285 600,921 16,175,206 302,321 29,242 17,635 960 350,158 268 0 268 350,426 0 122

2030* 16,024,126 611,137 16,635,263 309,275 28,774 17,826 960 356,835 268 0 268 357,103 0 126

2031* 16,486,968 621,526 17,108,494 316,389 28,313 18,019 960 363,681 268 0 268 363,949 0 130

2032* 16,963,186 632,092 17,595,278 323,666 27,860 18,214 960 370,700 268 0 268 370,968 0 134

2033* 17,453,166 642,838 18,096,004 331,111 27,414 18,411 960 377,896 268 0 268 378,164 0 138

2034* 17,957,306 653,766 18,611,072 338,726 26,975 18,610 960 385,271 268 0 268 385,539 0 142

2035* 18,476,017 664,880 19,140,897 346,517 26,544 18,811 960 392,832 268 0 268 393,100 0 147

2036* 19,009,720 676,183 19,685,903 354,487 26,119 19,014 960 400,580 268 0 268 400,848 0 152
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2037* 19,558,847 687,678 20,246,525 362,640 25,701 19,220 960 408,521 268 0 268 408,789 0 157

2038* 20,123,845 699,369 20,823,214 370,981 25,290 19,428 960 416,659 268 0 268 416,927 0 162

2039* 20,705,172 711,258 21,416,430 379,513 24,885 19,639 960 424,997 268 0 268 425,265 0 167

2040* 21,303,302 723,349 22,026,651 388,242 24,486 19,851 960 433,539 268 0 268 433,807 0 172
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Air Air General Total

Carrier Taxi Aviation Operations

Jan-12 BWI 16,142 3,426 1,119 50 20,737 0 0 0 20,737 Comparison of January through July

Feb-12 BWI 15,732 3,470 1,055 69 20,326 52 0 52 20,378

Mar-12 BWI 17,913 3,606 1,181 102 22,802 30 0 30 22,832

Apr-12 BWI 18,040 3,249 1,344 71 22,704 10 0 10 22,714

May-12 BWI 18,841 3,544 1,430 133 23,948 0 0 0 23,948

Jun-12 BWI 19,118 3,391 1,466 74 24,049 80 0 80 24,129

Jul-12 BWI 19,549 3,428 1,312 75 24,364 0 0 0 24,364 Jan-Jul 2012 159,102

Aug-12 BWI 18,797 3,549 1,338 78 23,762 22 0 22 23,784

Sep-12 BWI 16,613 3,393 1,373 90 21,469 0 0 0 21,469

Oct-12 BWI 16,853 3,530 1,376 70 21,829 12 0 12 21,841

Nov-12 BWI 16,776 2,972 1,374 81 21,203 12 0 12 21,215

Dec-12 BWI 16,468 2,754 1,242 105 20,569 26 0 26 20,595

Jan-13 BWI 15,766 2,931 1,124 69 19,890 0 0 0 19,890

Feb-13 BWI 14,534 2,770 1,119 101 18,524 6 0 6 18,530

Mar-13 BWI 17,394 2,972 1,282 123 21,771 0 0 0 21,771

Apr-13 BWI 17,938 2,845 1,349 125 22,257 0 0 0 22,257

May-13 BWI 18,830 2,985 1,590 132 23,537 0 0 0 23,537

Jun-13 BWI 18,584 2,956 1,362 103 23,005 26 0 26 23,031

Jul-13 BWI 19,103 3,042 1,359 132 23,636 4 0 4 23,640 Jan-Jul 2013 152,656

332,991 60,813 24,795 1,783 420,382 280 0 280 420,662 Difference (6,446)
Total: 332,991 60,813 24,795 1,783 420,382 280 0 280 420,662 Percent Difference -4.1%

Report created on Fri Sep 6 16:17:48 EDT 2013

Sources: Air Traffic Activity System (ATADS)

Total Calender Year 2012 Operarations

Air Air General Total

Carrier Taxi Aviation Operations

210,842 40,312 15,610 998 267,762 244 0 244 268,006

Total

Itinerant Local

MilitaryCivilTotalMilitary

Total

Sub-Total for BWI

Date Facility Military Total Civil Military

ATADS : Airport Operations : Standard Report
From 01/2012 To 07/2013 | Facility=BWI

Itinerant Local
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Subject: BWI Part 150 Noise Exposure Map Update – Forecast Airport Layout and Operation Assumptions
Date: December 12, 2013
Attachment D
Page 1

Attachment D - Calendar year 2012 operation counts for top ten airlines at BWI

Airline
Designator

1

2012

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
2

SWA 9,561 9,567 11,033 11,057 11,484 11,426 11,766 11,033 10,125 8,916 8,534 7,668 122,170

TRS 2,646 2,416 2,618 2,655 2,732 2,955 3,011 2,957 2,896 2,542 2,466 2,465 32,359

DAL 1,106 1,022 1,226 1,208 1,234 1,275 1,264 1,385 1,287 1,175 1,227 1,075 14,484

AWE 777 740 803 768 801 787 840 814 751 671 702 748 9,202

UAL 520 526 663 611 768 821 845 873 654 527 529 530 7,867

AAL 488 403 421 485 523 516 468 473 447 398 378 356 5,356

KAP 527 507 547 535 550 522 516 527 509 380 1 0 5,121

EGF 295 274 296 338 351 338 327 343 341 293 301 273 3,770

JBU 278 261 308 298 311 297 307 307 296 267 239 236 3,405

JZA 204 194 221 216 280 264 261 279 258 237 196 163 2,773

Total
2

16,402 15,910 18,136 18,171 19,034 19,201 19,605 18,991 17,564 15,406 14,573 13,514 206,507

Notes:
1 – FAA airline designators are published in FAA Order 7340.2, Chapter 3. The most current version is available at
http://www.faa.gov/air_traffic/publications/atpubs/CNT/index.htm
2 – Totals is for only the top ten airlines operating at BWI during calendar year 2012.
Source: Maryland Aviation Administration’s AirScene.com system; HMMH
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HARRIS MILLER MILLER & HANSON INC.
77 South Bedford Street
Burlington, Massachusetts 01803
T 781.229.0707
F 781.229.7939
www.hmmh.com

TECHNIC AL ME M ORANDUM

To: Ms. Ellen Sample, Director, Office of Noise, Real Estate and Land Use
Compatibility – Maryland Aviation Administration

From: David A. Crandall

Date: April 25, 2014

Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operational
Assumptions

Reference: HMMH Project No.: 305160.012
MAA Contract: MAA-SV-12-002

1. INTRODUCTION

Maryland Aviation Administration (MAA) has retained Harris Miller Miller & Hanson (HMMH) to
prepare an update to its Airport Noise Zone (ANZ) and associated documentation for Baltimore-
Washington/Thurgood Marshall International Airport (BWI) in accordance with Code of Maryland
Regulations (COMAR) Title 11.03.03. This effort is referred to as the “BWI ANZ Update”. This
memorandum presents the noise modeling future airport layout and operational forecast assumptions
for review and comment.

MAA plans to certify the BWI ANZ Update in calendar year 2014. Therefore the base year of the
ANZ will be 2014, the 5-year forecast for the ANZ will be 2019 and the 10-year forecast for the ANZ
will be 2024.1

This memorandum has four attachments, listed below:

1. Attachment A is a narrative of the airport layout and associated runway use assumptions for
the BWI ANZ Update noise modeling assumptions. Attachment A has been prepared for
inclusion in the ANZ documentation.

2. Attachment B is the FAA Terminal Area Forecast (TAF) issued January 2013 for BWI. This
issue of the TAF includes historical data from 1990 to 2011 and forecast years 2012 through
2040. The BWI ANZ Update will present analysis of aircraft noise exposure for a base year
(2014), a year five year forecast (2019), and a ten year forecast (2024).

3. Attachment C presents BWI operation counts from FAA’s Air Traffic Activity Data System
(ATADS), from January 2012 through December 2013.

4. Attachment D presents the count of operations from the top ten airlines operating at BWI
during calendar year 2012.

2. AIRPORT LAYOUT AND ASSOCIATED RUNWAY USE

" The airport layout is expected to change between now and 2024. Attachment A presents a
narrative and associated tables of the existing airport layout and the anticipated changes,
including proposed runway use assumptions and references to the respective sources.
Attachment A has been prepared for inclusion into the Airport Noise Zone documentation.

1
The modeling assumptions for the base year (2014) and 5-year forecast (2019) will be the same as the on-going BWI Part 150

Noise Exposure Map Update being prepared in accordance with federal regulations. FAA concurred with the 2014 and 2019
forecast assumptions on February 25, 2014. Those assumptions are repeated in this memorandum.
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Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operational Assumptions
Date: April 25, 2014
Page 2

3. FORECAST ASSUMPTIONS

For the BWI ANZ Update, MAA proposes to use the January 2013 issue of the FAA’s Terminal Area
Forecast (Attachment B of this memorandum) for aircraft operational activity levels.2 The total
proposed modeled operations are presented in Table 1. The TAF reports aircraft operational activity
levels in one of four categories listed below.3

" Air Carrier – Operations by aircraft capable of holding 60 seats or more and are flying using a
three letter company designator.

" Air Taxi – Operations by aircraft less than 60 seats and are flying using a three letter company
designator or the prefix “Tango”.

" Military – all classes of military operations.

" General Aviation – Civil (non-military) aircraft operations not otherwise classified under air
carrier or air taxi.

For the 2014 ANZ, 263,530 annual operations would be modeled. For the 2019 ANZ, 292,253 annual
operations would be modeled. For the 2024 ANZ, 319,464 annual operations would be modeled.
Table 1 also presents, for reference, the 2012 actual airport operations, as reported by FAA’s Air
Traffic Activity Data System (ATADS).4 Operations have been declining, and operations for calendar
year 2013 are approximately three percent below the operations for calendar year 2012.5 ATADS data
for January 2012 through December 2013, inclusive, is presented as Attachment C.

Baseline operations will be developed using the last 12 months of available data (provided by MAA
[via its Airscene.com® system] and augmented with flight plan data purchased from a third-party
vendor) and scaled to the January 2013 issue of the TAF activity levels (refer to Table 1).6 Cape Air
(FAA designator KAP) and Colgan Air (CJC) are no longer operating at BWI and will be removed
from the 2014 (and future) operations (additional discussion provided later in this memorandum). 7

2
January 2013 issue of the FAA’s TAF is also being used as the forecast for the Noise Exposure Map.

3
FAA Joint Order JO 7210.3X, Section 9-1-2. Categories of Operations, Published 2/9/2012. Latest version is available at

http://www.faa.gov/documentLibrary/media/Order/FAC.pdf The January 2013 issue of the TAF is based on historical
operations data
http://www.faa.gov/about/office_org/headquarters_offices/apl/aviation_forecasts/taf_reports/media/TAF_summary_report_FY20
12.pdf, pp. 3-5.

4
FAA’s Air Traffic Activity Data System (ATADS), https://aspm.faa.gov/opsnet/sys/Main.asp

5
The data used to support this statement is available from https://aspm.faa.gov/opsnet/sys/Main.asp by requesting a monthly

report.

6
Airscene.com is a registered trademark of ITT Exelis. Flight plan data, purchased from a third party-vendor, would be used to

provide the destination airports for departing aircraft, which is then used in an FAA approved methodology to estimate aircraft
weight (Airscene.com does not provide the destination airport for BWI departures).

7
FAA airline designators are published in FAA Order 7340.2, Chapter 3. The most current version is available at

http://www.faa.gov/air_traffic/publications/atpubs/CNT/index.htm
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Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operational Assumptions
Date: April 25, 2014
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Table 1 – Summary of FAA Terminal Area Forecast (TAF) Operations Activity Levels at
BWI and Proposed Modeled Operations for the 2014, 2019, and 2024 Airport Noise Zone

FAA
Operational

Category
1

2012 Operations
2 Proposed 2014 ANZ

Operations
Proposed 2019 ANZ

Operations
Proposed 2024 ANZ

Operations
5

2012
ATADS
(Actual)

2012 Avg.
Annual Day
Operations

2014
Forecast

Issued January
2013

2014 Avg.
Annual Day
Operations

2019
Forecast

Issued January
2013

2019 Avg.
Annual Day
Operations

2024
Forecast

Issued January
2013

2024 Avg.
Annual Day
Operations

Air Carrier 210,842 576.1 208,969 572.5 240,831 659.8 269,829 739.3

Air Taxi

and
Commuter

40,312 110.1 38,329 105.0 34,359 94.1 31,697 86.8

GA
(Itinerant +

local)
3

15,854 43.3 15,272 41.8 16,103 44.1 16,978 46.5

Military 998 2.7 960 2.6 960 2.6 960 2.6

Total
4

268,006 732.3 263,530 722.0 292,253 800.7 319,464 875.2

Notes:
1 Operational Categories used in ATADS and the TAF are those defined in FAA Order 7210.3X at Chapter 9, Section 9-1-2
(February 9, 2012). http://www.faa.gov/documentLibrary/media/Order/FAC.pdf
2 2012 actual operations are provided for reference. Average annual day operations were developed assuming 366 days since
2012 was a leap year.
3 General Aviation activity levels presented in “Itinerant” operations include Civil “Local” operations. ATADS reported 244
civilian local operations for 2012. The TAF forecasts 268 civilian local operations for 2014, 2019 and 2024.
4 Totals may not match exactly due to rounding.
5 2024 Average annual day operations were developed assuming 365 days. The TAF does not make adjustments for leap
years
Sources: FAA ATADS, FAA TAF issued January 2013

While most of this analysis was being prepared during calendar year 2013, FAA has since released
ATADS counts for calendar year 2013. Actual 2013 operations are very close to the TAF issued in
January 2013. Therefore, the use of the January 2013 issue of the TAF still appears to be valid.8

The detailed forecast for calendar year 2019 and 2024 relies on several general assumptions
concerning changes to the fleet within the BWI ANZ Update time frame. These changes would be
made relative to the 2014 fleet. We considered publicly available information from the top ten airlines
operating at BWI during calendar year 2012 as part of this effort- the top ten airlines represent
approximately eighty-four percent of calendar year 2012 operations.9 Additional information was
known for four other airlines and is discussed below.10 The remaining sixteen percent of operations
will be included in the modeling, although with broader assumptions.11

8
See Attachment B for the January 2013 issue of the TAF and Attachment C for the ATADS counts.

9
Counts of operations provided by MAA’s AirScene.com system. See Attachment D of this memorandum.

10
Colgan Airlines, Air Transport International, ABX Air and FedEx. HMMH and MAA staff had information readily available

regarding these operators. Combined, these four airlines represented less than one and a half percent of calendar year 2012
operations.

11
The remaining operations include a mix of regional airlines operating behalf of mainline airlines, contract operations operating

on behalf of Air Mobility Command (AMC) which has gates in Terminal E, fractional ownership aircraft, charters and general
aviation operations.
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We propose that the assumptions for 2019 and 2024 would be:

" All aircraft certified to 14 CFR Part 36 Stage 2 will be retired from the fleet by 2015, therefore
they will remain in the 2014 fleet but be replaced by Stage 3 or higher versions for the 2019
and 2024 fleets.12

" The day/night ratio and departure stage length ratio for aircraft will remain the same as the
2012 base-year for each aircraft type combination.

" Southwest Airlines (SWA) and AirTran (TRS)13

o These airlines will continue their merger and continue to operate in a similar manner
as in 2012

o Southwest will retire all of their 737-500s by 2019
o Southwest will retire thirty-nine percent of their 737-300 by 2019 and those 737-300s

will remain at constant operational levels through 202414

o Southwest’s growth will come from the Boeing 737-700s and 737-800s that are on
order

o Boeing 717-200s will be removed from the combined SWA/TRS fleet and will be
transferred to Delta Air Lines (DAL) before 2019.15 Every three Boeing 717-200
operations will be replaced with two 737-700 operations.16

12
14 CFR Part 36 describes noise certification of aircraft. Stage 2 aircraft are louder than Stage 3 aircraft of the same weight.

14 CFR Part 36 also defines Stage 4 (quieter than Stage 3) and may in the future define Stage 5. 14 CFR Stage 2 aircraft will
typically not be allowed to operate in continental United States after December 31, 2015 per the FAA Modernization and Reform
Act of 2012. Currently, aircraft certified to 14 CFR Stage 2 and weighing more than 75,000 lb have generally been prohibited
from operating the in the continental United States since 2000. In practice, the 2012 act affects the remaining aircraft weighing
less than 75,000 lb. FAA released a final rule, effective September 3, 2013, that adopts into operating rules the prohibitions from
the 2012 act.
Federal Register, July 2, 2013, pp. 39576 – 39583
http://www.gpo.gov/fdsys/pkg/FR-2013-07-02/pdf/2013-15843.pdf
Federal Register, September 20, 2013, pg. 57790
http://www.gpo.gov/fdsys/pkg/FR-2013-09-20/pdf/2013-22850.pdf

13
Aviation Week “Southwest Uses 737 Retirements to Decrease MRO Costs.” accessed 6/2/12;

http://www.aviationweek.com/Article/PrintArticle.aspx?id=/article-xml/awx_05_17_2012_p0-458413.xml (available only by
subscription)

Boeing “Customer Reports – Southwest Airlines.” accessed 9/5/13;
http://active.boeing.com/commercial/orders/index.cfm?content=customerselection.cfm&pageid=m15524
Air Transport World Online “Southwest to sublease all 88 AirTran 717s aircraft to Delta.” accessed 9/10/13;
http://atwonline.com/aircraft-amp-engines/southwest-sublease-all-88-airtran-717s-aircraft-delta

14
An exact retirement schedule for the 737-300 and 737-500 was not found. Southwest Airline’s 2012 Annual Report indicates

that the 737-300 and 737-500 are being retired (pp 10,12, 53, 61, 88). However, Southwest expects to retrofit 78 of its 737-
300s with Evolve interior in 2013 (pg 10). As of December 31, 2012, SWA had 128 737-300 (pg. 35). Therefore, it was
assumed that 78 (61% of 128) 737-300s would still be in service as Southwest recoups its investment in the Evolve interior and
the remaining 50 aircraft (39%) would be retired.
http://southwest.investorroom.com

15
This process of transferring Boeing 717-200s from SWA/TRS to DAL started in calendar year 2013 and is expected to be

completed by the end of 2015.

16
The two 737-700s replacing three 717-200 estimate is based on MAA staff observations of the routes that have changed to-

date.

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-115



HARRIS MILLER MILLER & HANSON INC.

Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operational Assumptions
Date: April 25, 2014
Page 5

" Delta Air Lines (DAL)17

o Delta will retire all Boeing DC-9s and replace those operations with Boeing 717-200s
before 201918

o Delta will retire all Boeing 757-200s before 2019
o Delta’s growth will come from the Boeing 737-800s, 737-900s and Airbus A321s that

are on order
" United Airlines (UAL)19

o United will retire all Boeing 757-200s before 2019
o Growth, including replacement of 757-200 operations, will come from the Boeing

737-900s that are on order
" US Airways (AWE)20

o AWE and American Airlines (AAL) will continue their merger, and continue to
operate in a similar manner as in 2012. Ultimately, the combined companies will
retain the American Airlines brand name. These airlines have not announced
comprehensive fleet changes in time for this analysis. Therefore for this analysis,
their operations will be considered independently.

o US Airways will retire all Boeing 737-400s before 2019
o Growth will come from the Airbus A321 that are on order

" American Airlines (AAL)21 22

o American will retire approximately sixty percent of their Boeing MD-80 aircraft by
2019; we will assume that AAL MD-80 operations decrease by the same percent

o American will retire all of their Boeing MD-80 aircraft before 2024
o Growth, including replacement of MD-80 operations, will come from the Boeing 737-

800s that are on order

17
Air Transport World Online “Southwest to sublease all 88 AirTran 717s aircraft to Delta.” accessed 9/10/13;

http://atwonline.com/aircraft-amp-engines/southwest-sublease-all-88-airtran-717s-aircraft-delta
Delta Air Lines “Annual Report 10K SEC Filing 2013.” accessed 5/13/13;
http://www.sec.gov/edgar/searchedgar/companysearch.html
Delta Air Lines “Delta Continues Domestic Fleet Restructuring…” accessed 9/10/13;
http://news.delta.com/index.php?s=43&item=1809
Delta Air Lines “Delta Announces Order for 40 Airbus Aircraft” accessed 9/11/2013;
http://news.delta.com/index.php?s=43&item=2095

18
As noted previously, these aircraft are coming from SWA/TRS. Footnote 15 provides additional information

19
United Airlines “Annual Report 10K SEC Filing 2013.” accessed 5/14/13;

http://www.sec.gov/edgar/searchedgar/companysearch.html
United Airlines “United Announces Order For 150 Boeing Aircraft.” accessed 9/10/13
http://ir.unitedcontinentalholdings.com/phoenix.zhtml?c=83680&p=irol-newsArticle&ID=1714264

20
Bloomberg. “AMR, US Airways Affirm Plane Orders in Push to Refresh Fleet.” accessed 9/10/13/13;;

http://www.bloomberg.com/news/2013-02-14/amr-us-airways-affirm-plane-orders-in-push-to-refresh-fleets.html
Boeing “Customer Reports – US Airways.” accessed 9/5/13;

http://active.boeing.com/commercial/orders/index.cfm?content=customerselection.cfm&pageid=m15524 US Airways “Annual
Report 10K SEC Filing 2013.” accessed 5/15/13 http://www.sec.gov/edgar/searchedgar/companysearch.html
American Airlines “AMR Corporation And US Airways Group Come Together To Build The New American Airlines” accessed
4/24/2014
http://hub.aa.com/en/nr/amr-corporation-and-us-airways-group-come-together-to-build-the-new-american-airlines

21
DallasNews “American execs see massive aircraft order as a no-lose proposition.” accessed 9/10/13

http://www.dallasnews.com/business/airline-industry/20110720-american-airlines-confirms-deal-to-buy-460-aircraft-spin-off-
american-eagle.ece

22
See discussion for US Airways (AWE)
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" American Eagle/Envoy (EGF)23

o American Airlines, the major airline that oversees EGF service, will discontinue
service with all Embraer 135/140/145s operated by American Eagle and replace them
with Embraer 175s operated by Republic Airways (RPA) on order before 2019.

" jetBlue (JBU) or Jazz (JZA)24

o No fleet mix changes are expected for either of these airlines
" Cape Air (KAP) and Colgan Airlines (CJC)

o These two airlines operated at BWI for part of calendar year 2012, but are no longer
operating at BWI. For modeling purposes, the removal of these operations are
assumed as part of the overall decrease in operations between 2012 and 2014 observed
in Table 1, and will be removed from the 2014, 2019 and 2024 operations.
Additional information regarding each airline is discussed below.

o KAP provided passenger service to Lancaster, PA (FAA airport designator LNS) and
Hagerstown, MD (FAA airport designator HGR) under the US Department of
Transportation’s (DOT) Essential Air Service (EAS) program. The EAS contract that
KAP was operating from BWI was won by an airline that moved the service to Dulles
International Airport (FAA airport designator IAD), so there is no replacement for the
service at BWI. Service to these airports from BWI stopped approximately October
31, 2012. Therefore, KAP operations will be removed from the 2014, 2019 and 2024
operations.25

o CJC ended service on September 5, 2012 as part of Pinnacle Airlines Corp.'s
restructuring plan.26 CJC was operating flights on behalf of United Airlines. United
Airlines moved the flights to other carriers operated under the United Express brand
(Commutair, ExpressJet, Republic, Chautauqua, etc.). Analysis of MAA’s
AirScene.com system data indicates that CJC did not operate more than 90 flights per
month during any month in 2012 (compared to a total monthly average of over 22,000
flights at BWI per month). Therefore, the overall effect on BWI operations is
relatively minimal and CJC operations will be removed from the 2014, 2019 and 2024
operations.27

" Air Transport International (ATN)28

o DC-8 aircraft will be replaced with 757-200 for 2014 and 2019

23
American Eagle Airlines, Inc. To Change Its Name To Envoy accessed 3/24/2014

http://hub.aa.com/en/nr/pressrelease/american-eagle-airlines-inc-to-change-its-name-to-envoy
ch aviation GmbH “American Eagle to retire remaining ERJ-135s by end of 2013.” accessed 9/10/13
http://www.ch-aviation.ch/portal/news/14133-american-eagle-to-retire-remaining-erj-135s-by-end-of-2013
American Airlines “Large 76 Seat Regional Jets Will Join the American Fleet for the First Time in its History” accessed 9/10/13
http://hub.aa.com/en/nr/pressrelease/american-airlines-signs-new-agreement-to-begin-large-regional-jet-flying

24
We did not find any mention of new aircraft types or retirements for these airlines.

25 US DOT Essential Air Service reports are available at http://www.dot.gov/office-policy/aviation-policy/essential-air-service-
reports. The October 2012 report for Non-Alaska U.S. Carrier Subsidy Reports briefly discusses the change in service effective
in footnote 2. The November 2013 report does not show any EAS service to/from BWI. Accessed 12/4/2013.
http://articles.herald-mail.com/2012-10-28/news/34783737_1_cape-air-flights-international-thurgood-marshall-airport Accessed
12/12/2013.

26
http://www.colganair.com/ Pinnacle Airlines is now Endeavor Air, a wholly owned subsidiary of Delta Air Lines

http://www.flypinnacle.com/ Accessed 12/4/2013.

27
See Footnote 10 for additional discussion.

28
ch aviation GmbH “21DEC2012: Air Transport International to replace DC-8 combis by B757s” accessed 9/10/13,

http://www.ch-aviation.ch/portal/airline.php?cha=8C
MAA staff observations, as of spring 2014, indicate that ATN is operating all 757-200s.
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" ABX Air, Inc. (ABX)29

o 767-200 aircraft will be replaced with 767-300 aircraft by 2019
" FedEx (FDX)30

o DC-10/MD-11/MD-10 aircraft will be replaced with Boeing 767-300 aircraft by 2019
" For the operations not described by the airlines or operators (including general aviation

discussed specifically above:31

o Out of production aircraft will be held at current levels unless noted specifically above
for a given airline (for example B717, B727, B733, B734, B735, B757, A300, A310,
DC8, DC9, DC10, H25A, MD11, MD80, MD90 and PA32).

o Growth will come from in-production aircraft types (in other words, aircraft that are
currently being manufactured) in the same proportion that they appear in the baseline
data set, unless noted specifically above for a given airline.

29
Air Transport Services Group, Inc. ("ATSG") Annual Report 10K SEC Filing 2013 Accessed 4/3/2014

ATSG is the parent company of ABX. ATSG’sannual report indicates that the B762 come of lease around 2017 (pg. 22) and do
have some maintenance coming up (pg. 15). ATSG is receiving 767-300 (pg. 2, pg. 17)
http://atsginc.com/ir/10k2013.pdf

30
FedEx Annual Report 2013. pp. 22, 25 Accessed 4/4/2014

http://investors.fedex.com/phoenix.zhtml?c=73289&p=irol-reportsannual

31
See footnote 9 above for additional discussion.
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Attachment A

Note - The following runway data and discussion is proposed for
the 2014/2019/2024 Airport Noise Zone documentation.

1.1 Airport Physical Parameters

BWI has four runways which are designated 4/22, 10/28, 15R/33L, and 15L/33R. Each
pair of numbers corresponds to the name of each runway end. Aircraft can land and
takeoff in either direction on a given runway therefore, each runway end has a unique
name. The numbers are a shorthand notation that indicates the runway’s geographical
orientation: the compass heading of the runway, rounded to the nearest ten degrees, with
the trailing zero dropped. For example, the magnetic heading of Runway 28 is
approximately 284 degrees. The number is rounded to 280, and finally to 28 with the zero
dropped; hence, Runway 28. Simple geometry requires that the difference between the
designation of each end equals 18 (that is, 180 degrees); hence, Runway 10 is in the
opposite direction from Runway 28. There are two runways that are oriented in the same
direction, thus both having the 15/33 designation. In order to differentiate one from the other,
when facing 150 degrees from the North, the runway to the right is called 15R (for right)/33L,
and the other is called 15L (for left)/33R. In this case, 15R/33L is the western-most of the
two parallel runways.

Code of Maryland Regulations (COMAR) requires that the ANZ include noise contours for
conditions ten years in the future. This also requires an estimate of what the airfield will
look like in ten years. The most recently approved Airport Layout Plan (ALP) for BWI
proposes several changes to the runway layout/geometry which are scheduled for
completion by 2024. In addition, the ALP includes the proposed parallel Runway 10R/28L,
currently scheduled for 2026 or later. Although the proposed parallel Runway 10R/28L is
currently scheduled two years after the 10-year ANZ forecast, it is included in the 2024
contours for the purposes of this ANZ because 1) it is a major element that could affect
noise 2) it is scheduled reasonably close to the 10-year ANZ forecast period and 3) it has
been consistently included in past iterations of the ANZ.

Table 1 presents the Existing Airport and Runway layouts proposed for the 2014 contours.
In addition to the runways, there is a helicopter landing spot on the east side of the airport,
just east of Runway 15L/33R. The five year conditions (2019) include changes proposed
on the current Airport Layout Plan (ALP), specifically the decommissioning of Runway
4/22, along with changes to certain existing runways to meet the latest federal government
design standards. Table 2 presents the future airport layout proposed for the 2019
contours. Coordinates, elevations and thresholds that change from the existing layout are
highlighted in italics. Table 3 presents the future airport layout proposed for the 2024
contours.

Additional details regarding the current and the future runway layout are presented in the
following sections.
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1.1.1 Runway Lengths and Elevations

Runway 10/28 is 10,502 feet long and 150 feet wide1. Runway 10 has an elevation of 139.0
feet and Runway 28 has an elevation of 126.2 feet.

Runway 15L/33R is 5,000 feet long and 100 feet wide. Runway 15L has an elevation of
141.5 feet and Runway 33R has an elevation of 114.1 feet.

Runway 15R/33L is 9,501 feet long and 150 feet wide. Runway 15R has an elevation of 138.6
feet and Runway 33L has an elevation of 129.2 feet.

Runway 4/22 is 6,000 feet long and 150 feet wide. Runway 4 has an elevation of 146.0
feet and Runway 22 has an elevation of 137.7 feet.

1.1.2 Existing Runway Displaced Thresholds

A displaced arrival threshold is a runway threshold located at a point other than the physical
beginning or end of a runway. Under normal operating conditions, aircraft begin a takeoff
roll at the physical end of a runway. For landings, however, they typically will cross over the
end of a runway in flight, touching down some distance beyond the threshold. The altitude
at which aircraft cross over the threshold when landing is the “threshold crossing height”.

Runway 10/28 has displaced arrival thresholds to meet FAA Design Standards. The Runway
10 arrival threshold is displaced 550 feet. The arrival threshold for Runway 28 is displaced
500 feet. All aircraft arriving on Runway 10 or Runway 28 use the displaced arrival
thresholds for those runways. Aircraft departing on all runways, except Runway 28,
begin their takeoff roll at the physical end of the runway. Most aircraft departing on
Runway 28 begin their takeoff roll at the intersection with Taxiway C, approximately 500
feet west of the physical end of the runway. Aircraft which have a need (based on weight,
length of flight, or other conditions) for a full 10,502 feet of runway may begin their takeoff
roll at the physical end of Runway 28.

1.1.3 Future Runway Layout (2019)

The most recently approved ALP for BWI proposes several changes to the runway
layout/geometry which are scheduled for completion by 2019 and are included in the
development of the 2019 contours. These alterations are depicted on Sheets 3 and 5 of the
ALP approved in August 2012 and summarized in Table 2. These changes are briefly
described below:

 Runway 4/22: The runway would be decommissioned.

 Runway 10/28: The Runway 28 displaced arrival threshold is expected to
increase from 500 feet to 700 feet.

 Runway 15L/33R: No physical changes to this runway are proposed.

 Runway 15R/33L: The runway would shift 3 feet to the southwest. In addition, the
arrival threshold for Runway 15R would be displaced 300 feet and the arrival
threshold for Runway 33L would be displaced 500 feet.

1 The width of Runway 10/28 was previously 200 ft. The revised width of 150 feet was published by FAA effective
June 27, 2013. The change in runway width does not affect noise calculations.
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 Helicopter pad: The helicopter pad would move approximately 645 feet to the
southeast.

1.1.4 Future Runway Layout (2024)
The most recently approved ALP for BWI proposes several changes to the runway
layout/geometry which are scheduled for completion around 2024 and are included in the
development of the 2024 contours. These alterations are depicted on Sheets 3 and 5 of the
ALP approved in August 2012 and summarized in Table 3. These changes are briefly
described below:

 Runway 10/282: No physical changes to this runway are proposed.

 Runway 15L/33R: No physical changes to this runway are proposed.

 Runway 15R/33L: The runway length would be increased from 9,501 feet to 10,501 feet.

The lengthening would occur on the south east end of the runway pavement. This

project is schedule for the 2021-2025 timeframe and is included in the 2024 layout for

the purpose of this ANZ update.

 Helicopter pad: No physical changes to the helicopter pad are proposed relative to the

changed 2019 layout.

 Proposed Runway 10R/28L: Although this proposed runway is currently scheduled for

the 2026 timeframe, it is included in the 10-year forecast as a reasonable projection of

future usage for the purpose of this ANZ update. The Runway 10R end includes a

proposed 500-foot displaced arrival threshold.

1.1.5 Runway End Coordinates and Dimensions

The following three tables present the runway end coordinates, runway lengths and other
geometric data which would be used for modeling the predicted noise exposure in 2014, 2019,
and 2024 as part of the ANZ. Changes in 2019 data, compared to 2014 data, are in italics.
Changes in 2024 data, compared to 2019 are also in italics.

2 This runway will likely be renamed Runway 10L/28R, but is left as named, Runway 10/28, in this ANZ analysis
for consistency with the 2012 Airport Layout Plan and the existing (year 2014) and forecast (year 2019) scenarios.
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Table 1 – Runway Layout Data (2014)

Runway 4 22

Latitude (deg) 39.166878 39.180662

Longitude (deg) -76.671368 -76.659780

Elevation (ft) 146.0 137.7

Length (ft) 6,000 6,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 37 47

Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 500

Threshold Crossing Height (ft) 50 55

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.663540 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway 15R 33L

Latitude (deg) 39.185366 39.164208

Longitude (deg) -76.681984 -76.662387

Elevation (ft) 138.6 129.2

Length (ft) 9,501 9,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 50 55

Helicopter Pad

Latitude (deg) 39.186529

Longitude (deg) -76.660582

Elevation (ft) 132

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective March 7, 2013
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
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Table 2 – Runway Layout Data (2019)

Runway 4 22

Expected to be permanently closed /
decommissioned as a runway prior to

2019
Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 700

Threshold Crossing Height (ft) 50 50 (anticipated)

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.66354 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway 15R 33L

Latitude (deg) 39.185361 39.164203

Longitude (deg) -76.681993 -76.662393

Elevation (ft) 138.6 129.2

Length (ft) 9,501 9,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 300 500

Threshold Crossing Height (ft) 50 50 (anticipated)

Helicopter Pad

Latitude (deg) 39.185181

Longitude (deg) -76.659115

Elevation (ft) 129

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective March 7, 2013, unless otherwise noted as “(anticipated)”
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
Changes relative to the 2014 layout are in italics
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Table 3 – Runway
Layout Data

4 22

Expected to be permanently closed /
decommissioned as a runway prior to 2019

Runway 10 28

Latitude (deg) 39.174747 39.172632

Longitude (deg) -76.689618 -76.652676

Elevation (ft) 139.0 126.2

Length (ft) 10,502 10,502

Takeoff Threshold (ft) 0 500 (typical)

Approach Threshold (ft) 550 700

Threshold Crossing Height (ft) 50 50 (anticipated)

Runway** 10R 28L

Latitude (deg) 39.167757 39.165944

Longitude (deg) -76.687725 -76.656068

Elevation (ft) 140.0 130.0

Length (ft) 9,000 9,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 500 0

Threshold Crossing Height (ft) 50 (anticipated) 50 (anticipated)

Runway 15L 33R

Latitude (deg) 39.187373 39.176236

Longitude (deg) -76.66354 -76.653231

Elevation (ft) 141.5 114.1

Length (ft) 5,000 5,000

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 47 47

Runway** 15R 33L

Latitude (deg) 39.185361 39.161976

Longitude (deg) -76.681993 -76.660330

Elevation (ft) 138.6 129.2

Length (ft) 10,501 10,501

Takeoff Threshold (ft) 0 0

Approach Threshold (ft) 0 0

Threshold Crossing Height (ft) 50 50 (anticipated)

Helicopter Pad

Latitude (deg) 39.185181

Longitude (deg) -76.659115

Elevation (ft) 129

Sources: BWI 2012 Airport Layout Plan, Sheet 5
Threshold Crossing Height from FAA Form 5010 effective March 7, 2013, unless otherwise noted as “(anticipated)”
Helicopter pad information estimated from BWI 2012 Airport Layout Plan, Sheet 3
Note: **As discussed in the text, this layout includes certain projects scheduled around the 2024 timeframe.
Changes relative to the 2019 layout are in italics
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1.2 Runway Use

[EDITORIAL NOTE 2/21/2014: – Much of this section is written past tense as if we have finished the
analysis- this is only to avoid a rewrite later. Some of the text below might just be for the project’s
admin record and may not be included in the public document.]

A major input to the noise modeling process is the average annual runway utilization, which is the
percentage use of each runway end. Runway utilization depends on several factors, including wind
conditions, runway length and heading, aircraft type and performance, flight purpose (origin/destination),
terrain, and noise abatement procedures. The runway-end utilization rates used in the computer modeling
process for the 2014 contours were developed directly from historical data from the BWI operations
database that contains a record of each flight detected by passive radar in the MAA’s AirScene.com
system. Each record in the database contains the date and time of the flight and the runway used. From
these records, overall runway usage tables for 2014, 2019, and 2024 were compiled by arrival or
departure, day or night, and aircraft type.

[EDITORIAL NOTE 2/21/2014:: Tables are to be provided when the analysis is complete; structure will
be similar to Table 8 through 34 in August 2007 ANZ documentation; subgroupings of air carrier and air
taxi used for reporting are to-be determined]

The modeled air carrier ([subgroupings TBD**]), air taxi ([subgroupings TBD**]), general aviation, and
military runway utilization rates that HMMH developed for this study are presented below in Tables X
through Y for 2014, Tables X through Y for 2019, and Tables X through Y for 2024.

The runway use for the 2024 layout, which includes the proposed parallel 10R/28L runway,
originates from 2011 BWI Master Plan Technical Report.3 For the purposes of the 2024 analysis,
model tracks and operations from the existing Runway 10/28 were copied (and moved) to the
proposed Runway 10R/28L. Then the operations of the two runways were adjusted to represent
2024 operations, as discussed below.

For year 2024, the proposed Runway 10R/28L is 9,000 ft. as defined by the current ALP, is shorter than
existing Runway 10/28 at 10,502 ft. We assume some aircraft would not depart the proposed Runway
10R/28L because of runway length and therefore would continue to use the existing Runway 10/28.
Integrated Noise Model v 7.0d (INM) performance algorithms will be used to determine the take-off roll
distance (i.e. the distance from start of takeoff to the point at which the wheels leave the ground) for each
modeled aircraft type and at various weights. All aircraft and weight combinations which have a take-off
roll distance greater 75% of the length of the proposed Runway 10R/28L (75% of 9,000 ft. = 6,750 ft.) are
assumed to remain on the existing Runway 10/28.

The 75% departure length limit was chosen as a reasonable estimate based on the required departure take-
off roll distance for the runway 10R/28L design aircraft. The ALP defines the Boeing 777-200 flying a
distance of 7,000 nautical miles (NM). The aircraft performance model used for the ANZ noise analysis
is INM. The 777-200 at 7,000 NM listed on the ALP as the design aircraft is represented in INM by INM
type 777200 (Boeing 777-200ER with GE90-90B engines) at stagelength nine. For the average annual

3 Landrum & Brown “BALTIMORE/WASHINGTON INTERNATIONAL THURGOOD MARSHALL AIRPORT
MASTER PLAN TECHNICAL REPORT” Final 2011. The specific runway used for this analysis came from a
Landrum & Brown analysis prepared to support the noise contour developed for the BWI Marshall 2011 Master
Plan/ALP. The relevant ALP contours are depicted in Exhibit 7.4-1, 2030 ALP Noise Exposure Contour (described
in Section 7.4, and specifically Section 7.4.1.2, of the Final Master Plan Technical Report) and in Appendix K
“ENVIRONMENTAL EVALUATION OF ALTERNATIVES”, (Sec. 2.6.2.2.3 Alternative 2c and Exhibit 2-5).
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meteorological conditions5 used for the ANZ noise modeling, the take-off roll distances for the 777200 at
stagelength 9 are 7,478 ft. and 7,720 ft. for Runway 10R and Runway 28L respectively (or 83% and 86%
of the 9,000 ft. runway length). To account for modeling variability and any additional operational safety,
the runway length limit was reduced by an additional ~10% to arrive at the 75% limit. Analysis of
operations to date indicates that even with the 75% /6,750 ft. limit, the number of aircraft/weight
operations that have a takeoff roll greater than 6,750 ft. in INM is about 1 per week.

During busy periods, it was assumed that both of the proposed runways could be used for departing
aircraft at the same time and flight tracks would not cross. For the purpose of this analysis, busy hours
are defined as those forecast to have twenty or more operations per hour in the 2024 conditions. These
hours are estimated to be6

 Monday through Friday, 6 AM and later until (and not including) 10 PM.

 Saturday, 6 AM and later until (and not including) 7 PM.

 Sunday, 7 AM and later until (and not including) 10 PM.

During these hours of operations, it is assumed that the existing Runway 28 would be used for aircraft
departing west and making right turns to the north and east while the proposed Runway 28L would be
used for aircraft departing and making left turns for destinations to the south, east and west. However, all
departures that need the extra runway length of the existing Runway 28 would continue to do so
regardless of destination. Similarly, for simultaneous departures on Runways 10 and 10R, we assume the
existing Runway 10 would be used for aircraft departing straight east and making left turns to the north
and west while the proposed Runway 10R would be used for aircraft making right turns for destinations
to the east, south and west with aircraft needing the extra runway length using existing Runway 10. All
departures that need the extra runway length of the existing Runway 10 would continue to do so
regardless of destination.

It should be noted that the purpose of the analysis described above is to prepare an estimation of average
annual runway use for the purpose of the ANZ and does not consider in detail all of the considerations
that aircraft operators use to select a particular runway for a particular flight. Ultimate authority to
operate an aircraft safely resides with the pilot.

5 Average annual meteorological conditions: Temperature 56.6, sea level pressure of 30.02 in-Hg.
6 Developed by looking at radar data and MAA’s review of the June 2014 airline schedule.
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APO TERMINAL AREA FORECAST DETAIL REPORT
Forecast Issued January2013

BWI

AIRCRAFT OPERATIONS
Enplanements Itinerant Operations Local Operations

Fiscal
Year

Air
Carrier

Commuter Total
Air

Carrier
Air Taxi &
Commuter

GA Military Total Civil Military Total
Total
Ops

Total
Tracon

Ops

Based
Aircraft

REGION:AEA STATE:MD LOCID:BWI

CITY:BALTIMORE AIRPORT:BALTIMORE/WASHINGTON INTL THURGOOD MARSHAL
1990 4,498,900 529,300 5,028,200 157,829 88,120 54,670 1,880 302,499 826 140 966 303,465 520,100 107

1991 4,448,719 579,038 5,027,757 148,637 84,003 46,628 1,741 281,009 1,211 100 1,311 282,320 0 100

1992 4,131,980 591,872 4,723,852 128,648 85,862 42,986 2,542 260,038 4,844 962 5,806 265,844 0 97

1993 3,772,189 664,781 4,436,970 120,201 90,082 40,553 2,125 252,961 7,286 1,427 8,713 261,674 0 97

1994 5,501,668 618,316 6,119,984 156,024 78,384 37,376 2,744 274,528 9,834 2,030 11,864 286,392 0 97

1995 5,929,125 666,390 6,595,515 153,313 88,666 34,722 1,992 278,693 16,944 1,295 18,239 296,932 0 82

1996 5,828,667 707,217 6,535,884 150,509 87,782 22,141 1,393 261,825 7,959 372 8,331 270,156 267,990 84

1997 6,439,042 613,818 7,052,860 153,263 82,923 21,780 1,635 259,601 7,058 276 7,334 266,935 506,242 63

1998 6,759,369 510,313 7,269,682 160,932 78,385 24,246 2,598 266,161 11,185 264 11,449 277,610 523,365 63

1999 7,743,205 572,377 8,315,582 187,878 75,367 28,396 2,859 294,500 12,285 34 12,319 306,819 536,766 63

2000 8,847,339 598,567 9,445,906 206,603 66,843 21,581 2,058 297,085 12,431 19 12,450 309,535 538,098 63

2001 9,720,408 595,191 10,315,599 230,103 63,061 26,992 2,727 322,883 5,543 2 5,545 328,428 545,079 87

2002 8,942,833 506,348 9,449,181 210,349 66,037 29,728 3,478 309,592 689 0 689 310,281 520,891 100

2003 9,083,637 356,371 9,440,008 209,468 46,700 33,548 2,306 292,022 3,640 337 3,977 295,999 160,918 102

2004 9,805,532 355,738 10,161,270 215,257 50,909 34,976 1,092 302,234 5,327 189 5,516 307,750 0 96

2005 9,322,247 392,053 9,714,300 219,396 54,039 31,850 865 306,150 6,337 147 6,484 312,634 0 96

2006 9,599,106 570,886 10,169,992 209,248 57,858 32,288 793 300,187 4,932 88 5,020 305,207 0 99

2007 9,765,170 613,759 10,378,929 209,291 58,451 29,508 663 297,913 3,728 38 3,766 301,679 0 79

2008 9,733,554 609,204 10,342,758 207,083 48,575 23,856 787 280,301 5,433 40 5,473 285,774 0 96

2009 9,591,301 522,215 10,113,516 199,995 44,386 17,172 728 262,281 3,130 12 3,142 265,423 0 86

2010 10,143,381 467,948 10,611,329 207,276 43,045 18,912 774 270,007 5,300 0 5,300 275,307 0 75

2011 10,524,080 529,350 11,053,430 219,750 39,317 17,183 690 276,940 378 0 378 277,318 0 73

2012* 10,524,347 518,234 11,042,581 213,337 41,395 15,898 960 271,590 276 0 276 271,866 0 74
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APO TERMINAL AREA FORECAST DETAIL REPORT
Forecast Issued January2013

BWI

2013* 10,020,984 420,288 10,441,272 206,084 37,504 14,843 960 259,391 268 0 268 259,659 0 77

2014* 10,077,230 447,607 10,524,837 208,969 38,329 15,004 960 263,262 268 0 268 263,530 0 80

2015* 10,396,869 470,883 10,867,752 216,074 37,793 15,167 960 269,994 268 0 268 270,262 0 82

2016* 10,736,746 481,242 11,217,988 223,204 36,583 15,331 960 276,078 268 0 268 276,346 0 84

2017* 11,066,950 490,867 11,557,817 230,123 35,486 15,497 960 282,066 268 0 268 282,334 0 86

2018* 11,386,543 499,212 11,885,755 235,416 34,918 15,665 960 286,959 268 0 268 287,227 0 89

2019* 11,715,372 507,699 12,223,071 240,831 34,359 15,835 960 291,985 268 0 268 292,253 0 92

AIRCRAFT OPERATIONS
Enplanements Itinerant Operations Local Operations

Fiscal
Year

Air
Carrier

Commuter Total
Air

Carrier
Air Taxi &
Commuter

GA Military Total Civil Military Total
Total
Ops

Total
Tracon

Ops

Based
Aircraft

2020* 12,053,701 516,330 12,570,031 246,370 33,809 16,007 960 297,146 268 0 268 297,414 0 94

2021* 12,401,807 525,108 12,926,915 252,037 33,268 16,180 960 302,445 268 0 268 302,713 0 97

2022* 12,759,972 534,035 13,294,007 257,833 32,736 16,355 960 307,884 268 0 268 308,152 0 100

2023* 13,128,486 543,114 13,671,600 263,763 32,212 16,531 960 313,466 268 0 268 313,734 0 102

2024* 13,507,649 552,347 14,059,996 269,829 31,697 16,710 960 319,196 268 0 268 319,464 0 105

2025* 13,897,768 561,737 14,459,505 276,035 31,190 16,891 960 325,076 268 0 268 325,344 0 108

2026* 14,299,160 571,287 14,870,447 282,384 30,691 17,074 960 331,109 268 0 268 331,377 0 111

2027* 14,712,152 580,999 15,293,151 288,879 30,200 17,259 960 337,298 268 0 268 337,566 0 114

2028* 15,137,079 590,876 15,727,955 295,524 29,717 17,446 960 343,647 268 0 268 343,915 0 118

2029* 15,574,285 600,921 16,175,206 302,321 29,242 17,635 960 350,158 268 0 268 350,426 0 122

2030* 16,024,126 611,137 16,635,263 309,275 28,774 17,826 960 356,835 268 0 268 357,103 0 126

2031* 16,486,968 621,526 17,108,494 316,389 28,313 18,019 960 363,681 268 0 268 363,949 0 130

2032* 16,963,186 632,092 17,595,278 323,666 27,860 18,214 960 370,700 268 0 268 370,968 0 134

2033* 17,453,166 642,838 18,096,004 331,111 27,414 18,411 960 377,896 268 0 268 378,164 0 138

2034* 17,957,306 653,766 18,611,072 338,726 26,975 18,610 960 385,271 268 0 268 385,539 0 142

2035* 18,476,017 664,880 19,140,897 346,517 26,544 18,811 960 392,832 268 0 268 393,100 0 147

2036* 19,009,720 676,183 19,685,903 354,487 26,119 19,014 960 400,580 268 0 268 400,848 0 152
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2037* 19,558,847 687,678 20,246,525 362,640 25,701 19,220 960 408,521 268 0 268 408,789 0 157

2038* 20,123,845 699,369 20,823,214 370,981 25,290 19,428 960 416,659 268 0 268 416,927 0 162

2039* 20,705,172 711,258 21,416,430 379,513 24,885 19,639 960 424,997 268 0 268 425,265 0 167

2040* 21,303,302 723,349 22,026,651 388,242 24,486 19,851 960 433,539 268 0 268 433,807 0 172
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Subject: BWI Airport Noise Zone Update - Forecast Airport Layout and Operation Assumptions

Date: April 25, 2014

Attachment C

Air Air General Total

Carrier Taxi Aviation Operations

Jan-12 BWI 16,142 3,426 1,119 50 20,737 0 0 0 20,737

Feb-12 BWI 15,732 3,470 1,055 69 20,326 52 0 52 20,378

Mar-12 BWI 17,913 3,606 1,181 102 22,802 30 0 30 22,832

Apr-12 BWI 18,040 3,249 1,344 71 22,704 10 0 10 22,714

May-12 BWI 18,841 3,544 1,430 133 23,948 0 0 0 23,948

Jun-12 BWI 19,118 3,391 1,466 74 24,049 80 0 80 24,129

Jul-12 BWI 19,549 3,428 1,312 75 24,364 0 0 0 24,364

Aug-12 BWI 18,797 3,549 1,338 78 23,762 22 0 22 23,784

Sep-12 BWI 16,613 3,393 1,373 90 21,469 0 0 0 21,469

Oct-12 BWI 16,853 3,530 1,376 70 21,829 12 0 12 21,841

Nov-12 BWI 16,776 2,972 1,374 81 21,203 12 0 12 21,215

Dec-12 BWI 16,468 2,754 1,242 105 20,569 26 0 26 20,595

Jan-13 BWI 15,766 2,931 1,124 69 19,890 0 0 0 19,890

Feb-13 BWI 14,534 2,770 1,119 101 18,524 6 0 6 18,530

Mar-13 BWI 17,394 2,972 1,282 123 21,771 0 0 0 21,771

Apr-13 BWI 17,938 2,845 1,349 125 22,257 0 0 0 22,257

May-13 BWI 18,830 2,985 1,590 132 23,537 0 0 0 23,537

Jun-13 BWI 18,584 2,956 1,362 103 23,005 26 0 26 23,031

Jul-13 BWI 19,103 3,042 1,359 132 23,636 4 0 4 23,640

Aug-13 BWI 18,555 3,038 1,238 132 22,963 22 0 22 22,985

Sep-13 BWI 16,306 2,995 1,449 129 20,879 30 0 30 20,909

Oct-13 BWI 17,510 3,034 1,403 118 22,065 164 0 164 22,229

Nov-13 BWI 15,988 2,751 1,308 120 20,167 370 0 370 20,537

Dec-13 BWI 16,405 2,494 1,154 59 20,112 345 0 345 20,457

417,755 75,125 31,347 2,341 526,568 1,211 0 1,211 527,779

Total: 417,755 75,125 31,347 2,341 526,568 1,211 0 1,211 527,779

Report created on Wed Jan 22 19:55:41 EST 2014

Sources: Air Traffic Activity System (ATADS)

Total Calendar Year 2012 and 2013 Operations

Air Air General Total

Carrier Taxi Aviation Operations 2013 compared to 2012

2012 210,842 40,312 15,610 998 267,762 244 0 244 268,006 Difference (8,233)

2013 206,913 34,813 15,737 1,343 258,806 967 0 967 259,773 Percent Difference -3.1%

ATADS : Airport Operations : Standard Report
From 01/2012 To 12/2013 | Facility=BWI

Itinerant Local

Total

Sub-Total for BWI

Date Facility Military Total Civil Military

Total

Itinerant Local

MilitaryCivilTotalMilitary
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Subject: BWI Airport Noise Zone Update – Forecast Airport Layout and Operation Assumptions
Date: April 25, 2014
Attachment D
Page 1

Attachment D - Calendar Year 2012 Operation Counts for Top Ten Airlines at BWI

Airline
Designator

1

2012
3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
2

SWA 9,561 9,567 11,033 11,057 11,484 11,426 11,766 11,033 10,125 8,916 8,534 7,668 122,170

TRS 2,646 2,416 2,618 2,655 2,732 2,955 3,011 2,957 2,896 2,542 2,466 2,465 32,359

DAL 1,106 1,022 1,226 1,208 1,234 1,275 1,264 1,385 1,287 1,175 1,227 1,075 14,484

AWE 777 740 803 768 801 787 840 814 751 671 702 748 9,202

UAL 520 526 663 611 768 821 845 873 654 527 529 530 7,867

AAL 488 403 421 485 523 516 468 473 447 398 378 356 5,356

KAP 527 507 547 535 550 522 516 527 509 380 1 0 5,121

EGF 295 274 296 338 351 338 327 343 341 293 301 273 3,770

JBU 278 261 308 298 311 297 307 307 296 267 239 236 3,405

JZA 204 194 221 216 280 264 261 279 258 237 196 163 2,773

Total
2

16,402 15,910 18,136 18,171 19,034 19,201 19,605 18,991 17,564 15,406 14,573 13,514 206,507

Notes:
1 – FAA airline designators are published in FAA Order 7340.2, Chapter 3. The most current version is available at
http://www.faa.gov/air_traffic/publications/atpubs/CNT/index.htm
2 – Totals is for only the top ten airlines operating at BWI during calendar year 2012.
Source: Maryland Aviation Administration’s AirScene.com system; HMMH
3 – The operational counts for the 2012 top ten airlines include both Air Carrier and Air Taxi operations
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Existing Airport Runways

Pa
th:

 G
:\P

roj
ec

ts\
30

5X
XX

\30
51

60
_M

AA
_O

n-C
all

_S
erv

ice
s\T

as
k0

11
_B

W
I_N

EM
_U

pd
ate

\G
IS

\30
51

60
_0

11
_B

WI
_N

EM
_F

igu
reX

_2
01

4_
20

19
_N

EM
_D

RA
FT

_C
on

tou
rs_

MA
A.

mx
d

BWI Airport Property

Public Use
Commercial
Exempt Commercial
Manufacturing and Production
Recreational Open Space
Vacant / Undefined

Residential
Multi-Family Residential

Mobile Home
Mixed Use Residential
Undeveloped Residential

Transient Lodging

DRAFT

Draft 2014 Annual Ldn Contour

Roads

County Boundary

River or Stream

Water

Draft Land Use

Draft 2019 Annual Ldn Contour

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-132



")

")

")

")

")

")

")

")

")

")

10

28

33R

33L

15L
15R

04

22

£¤1

§̈¦695

§̈¦97

§̈¦195

§̈¦895

§̈¦95

!(2

!(32

!(295

!(100

A n n e  A r u n d e l  C o u n t yA n n e  A r u n d e l  C o u n t y

H o w a r d  C o u n t yH o w a r d  C o u n t y

!(70 !(70!(65!(65!(65 !(70

175    

103    

Wb
 An

d A
 Rd

  

3 B
us 

   

176    

Clark Rd  

Montgomery Rd  

Andover Rd  

For
est 

Ave  

Seve rn Rd  

Rid
ge 

Rd
  Hanover Rd  

Ro
cke

nba
ch Rd  

New
 Rid

ge 
Rd 

 

Ra
ce R

d  

Wellham Ave  

Montevideo Rd  

Hammonds Ln  

Queenstown Rd  Old Stage Rd  

Dis ney R
d  

Oh io A
ve 

 

Elibank Dr  

Stevenson Rd  

Har
mans

 Rd
  

Cooper Ave  

Shipley Rd  

W Maple Rd  

Gesna Dr  

W Furnace Branch Rd  

Orchard Rd  

Marshale e Dr  

Upton Rd  

Furnace Av e  

Qu
arte

rfield Rd  

Thompson Ave  

Tieman D r  

Hospital Dr  

Phi
rne

 Rd
 E

Olen Dr  

Ne
w C

ut R
d  

Wright Rd  

Loudon Av e  

Ferndale Rd  

Cedar Ave  

B S
t SW

Me
dor

a R
d  

Ca
rro

ll R
d  

Old Washington Rd  

Myers D r  

Oak M anor Dr  

A rundel M ills Blvd  

Hawthorne Rd  

Ho
llin

s F
err

y R
d S

Parkway Dr  

Hunt Club Rd  

Shetlands Ln  

26T
h St  

D S
t SW

5Th Ave SE

Ca
rria

ge 
Dr 

 

Se
llne

r R
d  

Brock B
ridge Rd  

Cherry Ln  

Parke West Dr  

Ridge Cha pel Rd  

Orchard Ave  

Baylor Rd  

Old
 Mi

ll R
d  

Ae
ro D

r  

Hilltop Rd  

Walton Ave  

Smiths Farm Rd  

Allen Rd  

Thelma Ave  

Elkridg e Landing Rd  

Winton Ave  

Athol Ave  

Bauman Ave  

Evergreen Rd  

Wigle
y A

ve  

Dorsey Run Rd  

Fox
we

ll R
d  

Kit Kat Rd  

Minnetonka Rd  

Ducketts Ln  

Amtrak Way  

Derby Farms Dr  

Fur
nac

e R
d  

S Hanove r Rd  

E Cedar Hill Ln  

Stewart Ave  

King Geo r ge Dr  

Maple Ave  
Dover Rd NE

As
hton Rd  

Asphalt Rd  

Ridgely Rd  

Marie Ave  

Ce
dar Dr  

6Th Ave NE

Bellanca Dr  Garden view Dr  

Sta
nda

rd D
r  

Winterson Rd  

Aster Dr  

Benton Ave  

Rosedale Ave  

Armistead St  

Jones Rd  

Lawton Ln  

Setter Dr  

Simms Ln  

Penrod Ct  

Wieker Rd  

Amberton Dr  

Wilson Rd  

Brookdale Dr  

Fair bourne Ct  

Bi ddle Rd  

Ha
mle

n R
d  

Melrose Ave  

Ma
x B

lob
s P

ark
 Rd

  

Claire D
r  

E Park Dr  

Fernglen Ave  

Cresswell Rd  

Mary Ln  

Old Stoney Run Rd  

Donald Ave  

Greenway St NW

Irene Dr  

Old
 Cl

ark
 Rd

  

Jennie Dr  

Ridgewood Rd  

Larch Rd  

Edgerly Rd  

Arundel Ave  

Ridgewick Rd  

Linden Ave  

Jay Ct  

Ste
wa

rt L
n  

Highland Dr  

1St St  

Oak Ave  

Shi
rley

 Rd
  

Clark Rd  

Severn

Harmans

Ferndale

Elkridge
Pumphrey

South Gate

Glen Burnie

Furnace Branch

Comparison of Draft 2014 NEM and
Draft 2019 NEM Contours with

Current 2010 Noise Exposure Map (NEM) Contour

0 4,000 8,0002,000 Feet 

Data Sources:  BWI Office of Facilities Planning, Noise Abatement Division;
Maryland State Highway Administration; Anne Arundel & Howard County; 
Maryland Department of Planning; Environmental System Research Group, Inc.

Existing Airport Runways

Pa
th:

 G
:\P

roj
ec

ts\
30

5X
XX

\30
51

60
_M

AA
_O

n-C
all

_S
erv

ice
s\T

as
k0

11
_B

W
I_N

EM
_U

pd
ate

\G
IS

\30
51

60
_0

11
_B

WI
_N

EM
_F

igu
reX

_2
01

4_
20

19
_N

EM
_D

RA
FT

_2
01

0_
AN

Z_
Ct

rs_
MA

A.
mx

d

BWI Airport Property

Public Use
Commercial
Exempt Commercial
Manufacturing and Production
Recreational Open Space
Vacant / Undefined

Residential
Multi-Family Residential

Mobile Home
Mixed Use Residential
Undeveloped Residential

Transient Lodging

DRAFT

Draft 2014 NEM Basecase DNL Contour

Roads

County Boundary

River or Stream

Water

Draft Land Use

Draft 2019 NEM Forecast DNL Contour
Forecast 2010 DNL Contour (Found in compliance by FAA on
April 3, 2006)

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-133



")

")

")

")

")

")

")

")

")

")

10

28

33R

33L

15L
15R

04

22

10R

28L

£¤1

§̈¦695

§̈¦97

§̈¦195

§̈¦895

§̈¦95

!(2

!(32

!(295

!(100

A n n e  A r u n d e l  C o u n t yA n n e  A r u n d e l  C o u n t y

H o w a r d  C o u n t yH o w a r d  C o u n t y

!(70 !(70!(65!(65
!(65 !(70

175    

103    

Wb
 An

d A
 Rd

  

3 B
us 

   

176    

Clark Rd  

Montgomery Rd  

Andover Rd  

For
est 

Ave  

Seve rn Rd  

Rid
ge 

Rd
  Hanover Rd  

Ro
cke

nba
ch Rd  

New
 Rid

ge 
Rd 

 

Ra
ce R

d  

Wellham Ave  

Montevideo Rd  

Hammonds Ln  

Queenstown Rd  Old Stage Rd  

Dis ney R
d  

Oh io A
ve 

 

Elibank Dr  

Stevenson Rd  

Har
mans

 Rd
  

Cooper Ave  

Shipley Rd  

W Maple Rd  

Gesna Dr  

W Furnace Branch Rd  

Orchard Rd  

Marshale e Dr  

Upton Rd  

Furnace Av e  

Qu
arte

rfield Rd  

Thompson Ave  

Tieman D r  

Hospital Dr  

Phi
rne

 Rd
 E

Olen Dr  

Ne
w C

ut R
d  

Wright Rd  

Loudon Av e  

Ferndale Rd  

Cedar Ave  

B S
t SW

Me
dor

a R
d  

Ca
rro

ll R
d  

Old Washington Rd  

Myers D r  

Oak M anor Dr  

A rundel M ills Blvd  

Hawthorne Rd  

Ho
llin

s F
err

y R
d S

Hunt Club Rd  

Shetlands Ln  

26T
h St  

D S
t SW

5Th Ave SE

Ca
rria

ge 
Dr 

 

Se
llne

r R
d  

Brock B
ridge Rd  

Cherry Ln  

Parke West Dr  

Ridge Cha pel Rd  

Orchard Ave  

Baylor Rd  

Old
 Mi

ll R
d  

Ae
ro D

r  

Hilltop Rd  

Walton Ave  

Smiths Farm Rd  

Allen Rd  

Thelma Ave  

Elkridg e Landing Rd  

Winton Ave  

Athol Ave  

Bauman Ave  

Evergreen Rd  

Wigle
y A

ve  

Dorsey Run Rd  

Fox
we

ll R
d  

Kit Kat Rd  

Minnetonka Rd  

Ducketts Ln  

Amtrak Way  

Derby Farms Dr  

Fur
nac

e R
d  

S Hanove r Rd  

E Cedar Hill Ln  

Stewart Ave  

King Geo r ge Dr  

Maple Ave  
Dover Rd NE

As
hton Rd  

Asphalt Rd  

Ridgely Rd  

Marie Ave  

Ce
dar Dr  

6Th Ave NE

Bellanca Dr  Garden view Dr  

Sta
nda

rd D
r  

Winterson Rd  

Aster Dr  

Benton Ave  

Rosedale Ave  

Armistead St  

Jones Rd  

Lawton Ln  

Setter Dr  

Simms Ln  

Penrod Ct  

Wieker Rd  

Amberton Dr  

Wilson Rd  

Brookdale Dr  

Fair bourne Ct  

Bi ddle Rd  

Ha
mle

n R
d  

Melrose Ave  

Ma
x B

lob
s P

ark
 Rd

  

Claire D
r  

E Park Dr  

Fernglen Ave  

Cresswell Rd  

Mary Ln  

Old Stoney Run Rd  

Donald Ave  

Greenway St NW

Irene Dr  

Old
 Cl

ark
 Rd

  

Jennie Dr  

Ridgewood Rd  

Larch Rd  

Edgerly Rd  

Ridgewick Rd  

Linden Ave  

Jay Ct  

Ste
wa

rt L
n  

Highland Dr  

1St St  

Oak Ave  

Shi
rley

 Rd
  

Clark Rd  

Severn

Harmans

Ferndale

Elkridge
Pumphrey

South Gate

Glen Burnie

Furnace Branch

Comparison of Draft 2014 Annual Ldn and
Draft 2019 Annual Ldn Contours with

Current 2007 Airport Noise Zone (ANZ) Contour

0 4,000 8,0002,000 Feet 

Future Airport Runways (As used for 2007 ANZ's contour 
2017 forecast year)

Data Sources:  BWI Office of Facilities Planning, Noise Abatement Division;
Maryland State Highway Administration; Anne Arundel & Howard County; 
Maryland Department of Planning; Environmental System Research Group, Inc.

Existing Airport Runways

Pa
th:

 G
:\P

roj
ec

ts\
30

5X
XX

\30
51

60
_M

AA
_O

n-C
all

_S
erv

ice
s\T

as
k0

11
_B

W
I_N

EM
_U

pd
ate

\G
IS

\30
51

60
_0

11
_B

WI
_N

EM
_F

igu
reX

_2
01

4_
20

19
_N

EM
_D

RA
FT

_2
00

7_
AN

Z_
Ct

rs_
MA

A.
mx

d

BWI Airport Property

Public Use
Commercial
Exempt Commercial
Manufacturing and Production
Recreational Open Space
Vacant / Undefined

Residential
Multi-Family Residential

Mobile Home
Mixed Use Residential
Undeveloped Residential

Transient Lodging

DRAFT

Draft 2014 Base Year Annual Ldn Contour

Roads

County Boundary

River or Stream

Water

Draft Land Use

Draft 2019 Future Year Annual Ldn Contour
2007 ANZ Contour (Incorporated into the Code of Maryland
Regulations on November 6, 2007)

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-134



")

")

")

")

")

")

")

")

")

")

10

28

33R

33L
15L15R

04

22

£¤1

§̈¦695

§̈¦97

§̈¦895

§̈¦95

§̈¦195

§̈¦895

§̈¦95

§̈¦895

!(2

!(32

!(295

!(100

A n n e  A r u n d e l  C o u n t yA n n e  A r u n d e l  C o u n t y

H o w a r d  C o u n t yH o w a r d  C o u n t y

B a l t i m o r e  C o u n t yB a l t i m o r e  C o u n t y

Severn

Harmans

Ferndale

Elkridge

Pumphrey

Linthicum

South Gate

Glen Burnie

Furnace Branch

Linthicum Heights

Flight Track Density Plot
West Flow Departure Tracks

0 6,000 12,0003,000 Feet 

Data Sources:  BWI Office of Facilities Planning, Noise Abatement Division;
Maryland State Highway Administration; Anne Arundel & Howard County; 
Maryland Department of Planning; Environmental System Research Group, Inc.

Existing Airport Runways

Pa
th:

 G
:\P

roj
ec

ts\
30

5X
XX

\30
51

60
_M

AA
_O

n-C
all

_S
erv

ice
s\T

as
k0

11
_B

W
I_N

EM
_U

pd
ate

\G
IS

\30
51

60
_0

11
_B

WI
_N

EM
_F

igu
reX

_F
lig

ht_
Tra

ck
_D

en
sit

y_
DE

P_
W

es
tflo

w.
mx

d

BWI Airport Property

DRAFT

Roads

County Boundary

River or Stream

Water

Low Medium High

Flight Track Density

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-135



")

")

")

")

")

")

")

")

")

")

10

28

33R

33L
15L15R

04

22

£¤1

§̈¦695

§̈¦97

§̈¦895

§̈¦95

§̈¦195

§̈¦895

§̈¦95

§̈¦895

!(2

!(32

!(295

!(100

A n n e  A r u n d e l  C o u n t yA n n e  A r u n d e l  C o u n t y

H o w a r d  C o u n t yH o w a r d  C o u n t y

B a l t i m o r e  C o u n t yB a l t i m o r e  C o u n t y

Severn

Harmans

Ferndale

Elkridge

Pumphrey

Linthicum

South Gate

Glen Burnie

Furnace Branch

Linthicum Heights

Flight Track Density Plot
West Flow Arrival Tracks

0 6,000 12,0003,000 Feet 

Data Sources:  BWI Office of Facilities Planning, Noise Abatement Division;
Maryland State Highway Administration; Anne Arundel & Howard County; 
Maryland Department of Planning; Environmental System Research Group, Inc.

Existing Airport Runways

Pa
th:

 G
:\P

roj
ec

ts\
30

5X
XX

\30
51

60
_M

AA
_O

n-C
all

_S
erv

ice
s\T

as
k0

11
_B

W
I_N

EM
_U

pd
ate

\G
IS

\30
51

60
_0

11
_B

WI
_N

EM
_F

igu
reX

_F
lig

ht_
Tra

ck
_D

en
sit

y_
AR

R_
W

es
tflo

w.
mx

d

BWI Airport Property

DRAFT

Roads

County Boundary

River or Stream

Water

Low Medium High

Flight Track Density

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-136



")

")

")

")

")

")

")

")

")

")

10

28

33R

33L
15L15R

04

22

£¤1

§̈¦695

§̈¦97

§̈¦895

§̈¦95

§̈¦195

§̈¦895

§̈¦95

§̈¦895

!(2

!(32

!(295

!(100

A n n e  A r u n d e l  C o u n t yA n n e  A r u n d e l  C o u n t y

H o w a r d  C o u n t yH o w a r d  C o u n t y

B a l t i m o r e  C o u n t yB a l t i m o r e  C o u n t y

Severn

Harmans

Ferndale

Elkridge

Pumphrey

Linthicum

South Gate

Glen Burnie

Furnace Branch

Linthicum Heights

Flight Track Density Plot
East Flow Departure Tracks

0 6,000 12,0003,000 Feet 

Data Sources:  BWI Office of Facilities Planning, Noise Abatement Division;
Maryland State Highway Administration; Anne Arundel & Howard County; 
Maryland Department of Planning; Environmental System Research Group, Inc.

Existing Airport Runways

Pa
th:

 G
:\P

roj
ec

ts\
30

5X
XX

\30
51

60
_M

AA
_O

n-C
all

_S
erv

ice
s\T

as
k0

11
_B

W
I_N

EM
_U

pd
ate

\G
IS

\30
51

60
_0

11
_B

WI
_N

EM
_F

igu
reX

_F
lig

ht_
Tra

ck
_D

en
sit

y_
DE

P_
Ea

stf
low

.m
xd

BWI Airport Property

DRAFT

Roads

County Boundary

River or Stream

Water

Low Medium High

Flight Track Density

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-137



")

")

")

")

")

")

")

")

")

")

10

28

33R

33L
15L15R

04

22

£¤1

§̈¦695

§̈¦97

§̈¦895

§̈¦95

§̈¦195

§̈¦895

§̈¦95

§̈¦895

!(2

!(32

!(295

!(100

A n n e  A r u n d e l  C o u n t yA n n e  A r u n d e l  C o u n t y

H o w a r d  C o u n t yH o w a r d  C o u n t y

B a l t i m o r e  C o u n t yB a l t i m o r e  C o u n t y

Severn

Harmans

Ferndale

Elkridge

Pumphrey

Linthicum

South Gate

Glen Burnie

Furnace Branch

Linthicum Heights

Flight Track Density Plot
East Flow Arrival Tracks

0 6,000 12,0003,000 Feet 

Data Sources:  BWI Office of Facilities Planning, Noise Abatement Division;
Maryland State Highway Administration; Anne Arundel & Howard County; 
Maryland Department of Planning; Environmental System Research Group, Inc.

Existing Airport Runways

Pa
th:

 G
:\P

roj
ec

ts\
30

5X
XX

\30
51

60
_M

AA
_O

n-C
all

_S
erv

ice
s\T

as
k0

11
_B

W
I_N

EM
_U

pd
ate

\G
IS

\30
51

60
_0

11
_B

WI
_N

EM
_F

igu
reX

_F
lig

ht_
Tra

ck
_D

en
sit

y_
AR

R_
Ea

stf
low

.m
xd

BWI Airport Property

DRAFT

Roads

County Boundary

River or Stream

Water

Low Medium High

Flight Track Density

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-138



F.3.1.2 Notification and Correspondence with the Elected Officials

Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-139



Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-140



Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-141



Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-142



Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-143



Appendix F Public Outreach Meetings and Supporting Documentation
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
  

Harris Miller Miller & Hanson Inc. F-144



HARRIS MILLER MILLER & HANSON INC.
77 South Bedford Street
Burlington, Massachusetts 01803
T 781.229.0707
F 781.229.7939
www.hmmh.com

MEM O RANDUM
To: General Distribution for Updates to the Baltimore/Washington

International Thurgood Marshall Airport Noise Zone and the Federal
Aviation Regulation Part 150 Noise Exposure Maps

Ms. Ellen Sample, Director, Office of Noise, Real Estate and Land
Use Compatibility – Maryland Aviation Administration

From: David A. Crandall

Date: May 8, 2014

Subject: Background Material for the May 14th, 2014 Community Advisory
Committee Meeting

Reference: HMMH Job No. 305160.011 / 305160.012

As discussed in a previous letter, the Maryland Aviation Administration (MAA) is in the process of

updating the Airport Noise Zone (ANZ) and Federal Aviation Regulation Part 150 Noise Exposure

Maps (NEM’s) for Baltimore/Washington International Thurgood Marshall Airport (BWI Marshall).

This memorandum presents background material for the Community Advisory Committee meeting

being held on May 14, 2014 from 6:00 p.m. until 8:00 p.m. in the Assembly Room, located at the MAA,

991 Corporate Boulevard in Linthicum, Maryland.

Background – Noise Exposure Map

Federal Aviation Regulation (FAR) Part 150, “Airport Noise Compatibility Planning,” provides the

methodology and procedures to be used in preparing aircraft noise exposure maps and developing

airport land use compatibility programs. The Noise Exposure Map, as defined in Federal Regulations,

presents a basecase and forecast (typically 5 years). Conducting a Part 150 study qualifies airport

operators for Federal Aviation Administration (FAA) grant funds for homeowner assistance programs.

Upon approval of the Part 150 study for BWI Marshall by the FAA, funding will be available to the MAA

for programs such as soundproofing, resale assurance, or the purchase properties where aircraft

noise exceeds federal guidelines. The current official NEM was accepted by FAA April 6, 2006.

Included in that NEM are noise contours for 2003 and 2010 conditions; those two maps are available

on MAA’s website, http://www.maacommunityrelations.com/content/anznoiseupdate/part150study.php.

The FAA’s Noise Exposure Map checklist, which provides a summary of the NEM requirements, can

be found at

http://www.faa.gov/airports/environmental/airport_noise/part_150/checklists/media/noise_map_cklist_p

arti.pdf

Background – Airport Noise Zone

The Maryland Environmental Noise Act of 1974 provides for the protection of citizens from the impact

of transportation related noise. The aviation portion of the Act requires the MAA to create an ANZ to

control incompatible land development around BWI Marshall and a Noise Abatement Plan (NAP) to

minimize the impact of aircraft noise on people living near the Airport. An ANZ and NAP were first
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HARRIS MILLER MILLER & HANSON INC.

BWI Airport Noise Zone and Noise Exposure Map Updates

Background Material for the May 14th, 2014 Community Advisory Committee Meeting
May 8, 2014

Page 2

established for BWI Marshall in 1976; and were updated in 1982, 1988, 1993, and 1998. An updated

ANZ was certified on November 6, 2007.

The ANZ is determined by a composite of three noise contours: a base year contour, a five-year

forecast, and a ten-year forecast. The largest of the three contours in any area around the Airport

determines the Noise Zone, thereby offering protection within the largest of the existing or future noise

exposure contours. The MAA uses the ANZ to control incompatible land development around the

Airport.

The 2007 ANZ, which has 11 sheets (two overview sheets and nine close in) is available on MAA’s

website, http://www.maacommunityrelations.com/content/anznoiseupdate/bwianz.php.

Materials

The attached package includes the following documents for your review.

" Figure 1, “Comparison of Draft 2014 Annual Ldn with Draft 2019 Annual Ldn Contours“, presents

the draft 65 dB, 70 dB and 75 dB Day-Night Average Sound Level (abbreviated DNL or Ldn) for

calendar year 2014 and 2019 using the assumptions described in the memorandum listed

above. The Day-Night Average Sound Level is required for both Part 150 NEMs and for the

Airport Noise Zone. Federal regulations generally abbreviate Day-Night Average Sound Level

as DNL while Maryland regulations use Ldn. However both abbreviations refer to the same

noise metric. The 65 dB DNL (or Ldn) contour is the lowest (quietest) level discussed in both

regulations.

The land use shown in Figure 1 is data from Anne Arundel County and Howard County

organized into the categories defined in Part 150 guidelines. The land within the 65 dB DNL

contour will be field verified after the May 14
th

meeting. Additional land use elements, such as

depicting schools, places of worship and historic sites will be added in the coming weeks.

" Figure 2, “Comparison of Draft 2014 NEM and Draft 2019 NEM contours with Current 2010

Noise Exposure Map (NEM) Contour” presents the draft 2014 NEM and draft 2019 NEM

contours compared to the current 2010 NEM. The 2014 NEM and 2019 NEM are still in

progress. As noted above, the land use base maps are not yet complete.

" Figure 3, “Comparison of Draft 2014 Annual Ldn and Draft 2019 Annual Ldn Contours with

Current 2007 Airport Noise Zone (ANZ) Contour”, presents the draft 2014 Annual Ldn and 2019

Annual Ldn contours compared to the current 2007 ANZ contours. In reality, the 2014 Ldn/2019

Annual Ldn contours are physically identical to the 2014 NEM and 2019 NEM contours, however

they are labeled differently to match the terminology found in the respective regulations. The

land use depicted is the same as Figure 1. The new ANZ will be the outer extent of the 2014

Annual Ldn, 2019 Annual Ldn and 2024 Annual Ldn contours overlaid on tax maps. The 2024

Annual Ldn contour is still being developed.

Figure 4 through Figure 7 present generalized depictions of the flight tracks and operations used in

the draft 2014 Ldn contours. Rather than presenting every individual track equally, these “flight

track density plots” use color gradations to depict the flight track geometry, dispersion, and the
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BWI Airport Noise Zone and Noise Exposure Map Updates

Background Material for the May 14th, 2014 Community Advisory Committee Meeting
May 8, 2014

Page 3

relative frequency of overflights in areas of interest. The color ranges are assigned based on the

relative density of modeled aircraft operations included in the development of the draft 2014 Ldn

contours. Note that these figures, by themselves, do not indicate noise exposure and they have

not been adjusted for aircraft altitudes. The flight tracks have been organized into four distinct sets:

" Figure 4 presents the west flow departures tracks.

" Figure 5 presents the west flow arrivals tracks.

" Figure 6 presents the east flow departures tracks.

" Figure 7 presents the east flow arrivals tracks.
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F.3.3 Meeting Minutes and Materials Presented
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1

Advisory Committee Meeting for the Updates to the
Baltimore/Washington International

Thurgood Marshall Airport (BWI Marshall)
Noise Zone and Federal Aviation Regulation Part 150 Noise Exposure

Maps

May 14, 2014, 6:00pm
991 Corporate Boulevard Assembly Rooms A/B

Meeting Minutes

 Sign In sheet provided by Straughan Environmental and set up in lobby. Sara Berman & A.J.

Durham attended for SES

 Introductions from David Crandall & Ellen Sample

 MS PowerPoint presentation & handout materials presented by HMMH. David Crandall

presented.

 Ellen Sample gave a brief overview and asked everyone present to introduce themselves.

The following are a list of questions, comments, or issues that were discussed during the presentation:

1. Slides 3-4: NEM is a federally recognized document and helps to provide or determines eligibility

for grants used for abatement services.

ANZ is a State recognized and certified document. Both are similar with operations and flight

tracking but the recognized differently in study timeline.

2. Slides 7-8: Several changes are needed to update the Advisory Committee mailing list. This will

be done [updated on Thursday May 15th] and emailed to Office – cc to David Crandall.

3. Slide 9: What is Part 150 a Voluntary Federal Program? Nancy Brown

i. Airports choose to conduct 14 CFR Part 150 because they are then eligible to

receive federal funding for sound mitigation for residential structures.

ii. 250 airports nationwide have this certification

iii. Response from Ellen Sample

4. Slide 12: Who’s the owner of the Noise Rule for 15L/33R? Stephen Smith

a. Comes from the Record of Decision for the runway itself.

b. Incorporated by the FAA and addressed in the 2007-08 NCP

5. Slide 15: Straughan will conduct a windshield survey to confirm land use within the 150

guidance (David Crandall).

6. Slide 17: How will the model address closures? Nancy Brown

a. The noise model inputs are adjusted for closure and maintenance.

i. The model will represent average annual conditions.
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ii. The data sources will be documented in the report (likely in a footnote) so

looking back people will understand that the runways were closed during

specific periods during the data collection.

7. Slide 18:

a. Can you explain how Runway 28 is being moved west? Linda Greene

i. The runway is being redone and physically being moved. Wayne Schuster

b. What is the shift in 15R/33L

i. It will be a 3‘shift. Wayne Schuster

c. The total number of flights in the model is on the high side given that airline efficiency

has gone to fewer and fuller flights. David Crandall

8. Slides 19-20: These present the draft 2014 and 20190 contours with the 2010 official NEM from

2005 (Accepted by FAA April 2006). The base map is the draft land use [discussed on slide 15].

Night traffic is averaged in as if the operations occurred 10 times, providing greater effect on the

noise contours.

There is a forecasted increase in operations between 2014 and 2019, thus an increase in the size

of the 2019 contours relative to the 2014 contours. Can you explain the change in the noise

contours between 2010 and 2019? The southeast side sees an expansion while the west side

sees reduction.

a. The change in the noise contours is due to the change in operations:

i. The noise contours changed due to the phase-out of certain plane models and

the addition of newer and quieter models. David Crandall

ii. Arrival noise is steady, but the noise associated with has increased (southeast

side) while departures has decreased due to the change in aircraft type (west

side). David Crandall

iii. The shift in the contours is also due to the change in departure climb practices.

Stephen Smith

b. Does this mean that there is a change in frequency in noise versus noise itself Ken

Glendening

i. The numbers were added and averaged together, Ken Glendenning

ii. It is not louder, but there is a greater frequency of noise events Stephen Smith

9. Slide 22: The Noise Land Inventory and Reuse Plan Update addresses the voluntary residential

acquisition properties, and selling of property MAA no longer needs. Property acquisition only

addresses currently residential properties that are zoned commercial property.

a. Once sold what becomes of the property? Can it become open space?

b. Have you been successful at selling properties? Karen Harrell

i. Not really, of the 13 sold 5 or 6 were sold at auction.

c. Of the properties sold, what are they used for?

i. One was bought by a parking company.

ii. One was bought by the neighboring property owner.

iii. Walmart appears to be increasing in popularity throughout the area Karen

Harrell.

iv. I like just open space. Ken Glendening

10. Slide 23: How do you calibrate the model for NEM? Brian Muldoon
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a. The data in the model are based on noise measurements that were taken during

controlled David Crandall

b. Is there public health information available? Brian Muldoon

i. There is a subdivision that has been fast tracked through his office located near

Coco Cola Drive/ 100 / 295 Interchange that clearly would be impacted by the

Airport Noise and Development. If not now- than surely in the future this will

be factored.

ii. DAC responded that this is outside of the NEM/ANZ process

11. Slide 24: Overall contours decrease in size, but may include a few more neighborhoods which

lead to a small population increase

12. Slide 25: Can MAA provide further information on population increases within the green

areas/zones in relation to the 2007 ANZ contours?

a. Does this mean that MAA controls what happens within the green area? Nancy Brown

b. If someone puts in a request to build the permit will be reviewed by MAA through this

opportunity MAA can reject the permit if they believe it is an issue.

c. MAA can deny a request for development within this area. It will then review a

proposed development to make sure all is done within the noise criteria and that they

cannot be sued at a later date due to noise. Ellen Sample

d. FAA controls type of building development including heights of building. They have a

privilege to deny. Wayne Schuster

13. Slide 28-30: This 2024 noise contour will assume the planned Runway 10R/28L.

a. Has the planned Runway 10R/28L runway been approved from an environmental

standpoint? Ed Huber

i. No it has not. It is in the long range planning, as there is a need to show plan if

operations grow, but given the steady number of flights there is not a need for

an additional runway. Wayne Schuster

ii. Runway 10R/28L appears on the approved ALP as a planned RWY – not in the

near future (10years) but will remain there to demonstrate our expectations for

growth and development. As noted on the approved ALP, footnote [14]. (NOTE:

During the meeting is footnote was incorrectly called footnote [11] and is

corrected in these meeting minutes as footnote [14].) “The FAA does not

support the future Runway 10R/28L as identified”.

An additional runway will most likely not be in use by 2024, as the models

overestimated current flight numbers. The previous numbers were too high.

b. Can we put a note into explain the change in the contours in relation to the Master

Plan? Ellen Sample

c. The development of the ANZ relates to the outer extent; preparation over tax maps is

an update.

d. Wayne Schuster made notes the some of the wordage pertaining to RWY 10/28 need to

be changed to ‘planned’ not ‘proposed’. David Crandall agreed. RWY 10/28 appears on

the Approved ALP master plan as a planned RWY – not in the near future (10 years) but

will remain there to demonstrate our expectations for growth and development.

Wayne also noted the studies produced in the past did not take in to consideration

technology and financial expense of fuel etc… however the airlines are flying less flights,
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with aircraft that have more capacity (and flying fuller to capacity). Older aircraft are

retiring and also the departure methodology has been upgraded.
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Community Advisory Committee Meeting

May 14, 2014

Updates to BWI Marshall Airport Noise Zone and

Federal Aviation Regulation Part 150 Noise

Exposure Maps
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Agenda

 Overview of both projects

 BWI Noise abatement goals and history

 Members of the Advisory Committee

 Noise Exposure Map (NEM) update

 Airport Noise Zone (ANZ) update

 Schedule
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Comparison of Noise Exposure Map and

Airport Noise Zone

Part 150 Noise Exposure

Map (NEM):

 Enabled by Federal Aviation

Regulations Part 150, 1981

 Noise impact determined by

Day-Night Average Sound

Level (DNL or Ldn)Contours for

two scenarios:

 Base year

 5-year forecast

 Determines eligibility for

federal noise abatement funds

Airport Noise Zone (ANZ):

 Enabled by Maryland

Environmental Noise Act 1974

 Noise impact determined by

Ldn composite contours:

 Base year

 5-year forecast

 10-year forecast

 Maryland Aviation

Administration (MAA) Controls

Land Use Development in

Airport Noise Zone
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Contour Preparation for the NEM and ANZ

 What is common? / What is different?

 Common Data Requirements

 Operations

 Average runway use

 Location and utilization of flight tracks

 Different Study Years

 NEM is two years, one base and one 5-year forecast

(2014/2019)

 ANZ is three years, one base, one 5-year forecast and one 10

year forecast (2014/2019/2024)
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

BWI Noise Abatement

Goals and History

 1976: First Airport Noise Zone (ANZ) certified

 ANZ Updates: 1982, 1988, 1993, 1998 and 2007

 1988 goal: noise levels at the end of 1993 would be no

greater than those in 1987; this goal was achieved

 1989 Maryland General Assembly goal: ANZ no greater

than 8,500 acres by the end of 1993. Also achieved.
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Community Advisory Committee

Roles

 Committee members are responsible for

 Representing the interests of their organizations

 Communicating progress with their constituents

 Sharing their constituents’ concerns and feedback
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Community Advisory Committee Members

(Invited)

Organization Representing Representative

Neighbors

Committee

The Greater Elkridge Community Association

Elmhurst Improvement Association

Glen Burnie Improvement Association

Harmans Civic Association

Linthicum-Shipley Improvement Association

Severn Improvement Association

Timber Ridge Improvement Association

Ferndale-Linthicum Area Community Council

Edward Huber

Eric Jordan

Nancy Brown

Rusty Bristow

Ken Glendenning

Melvin Kelly

Richard Hanna

Liz Wagner

Elected

Officials

Senate of Maryland Sen. James E.

DeGrange, Sr.

Federal

Aviation

Administration

BWI Tower

Potomac TRACON

Washington Airports District Office

Ed Donaldson

Steve Smith

Marcus Brundage
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Community Advisory Committee

(continued)

Organization Representing Representative

Aviation

Representatives

National Business Aviation Association

Aircraft Owners and Pilots Association

Southwest Airlines

Signature Flight Support

BWI Business Partnership

Jeff Gilley

Craig Fuller

Arthur Silver

Robert Grant

Gene Condon

Public Planning

Agencies

Howard County Office of Planning & Zoning

Anne Arundel County Off. of Planning &

Zoning

Brian Muldoon

Lynn Miller

Maryland

Aviation

Administration

Director, Noise, Real Estate and Planning

Assistant Attorney General

Director, Office of Planning and

Environmental Services

Chief Engineer, Facilities Development and

Engineering

Ellen Sample

Louisa Goldstein

Wayne Schuster

Paul Shank
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

What is Part 150?

 Code of Federal Regulations (14 CFR) Part 150, “Airport

Noise Compatibility Planning”

 Voluntary federal program

 Sets national standards for analysis

 Over 250 airports have participated

 Provides access to federal funding

 Funding primarily associated with Residential Sound

Insulation or Acquisition

 Two principal Part 150 elements

 Noise Exposure Map or NEM

 Noise Compatibility Program or NCP
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

What is Part 150?

 Noise Exposure Map (NEM)

 The NEM describes

– Airport layout and airport operation

– Land uses in the airport environs

– Noise/land use compatibility

– Aircraft noise exposure contour maps

- Base Year (year of submission)

- Forecast Year (5-year forecast)
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

What is Part 150?

 Noise Compatibility Planning (NCP)

 NCP includes proposed actions to minimize existing and

future noise/land use incompatibilities

– Noise abatement measures

– Noise mitigation or compensation measures

– Preventive land use measures

– Program management measures
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

Recent BWI Part 150 History

 Most recent Part 150 NEM study in 2005, FAA

acceptance April 2006: 2003 Base Case and 2010

Forecast

 NCP Update 2007 and FAA Record of Approval (ROA)

for NCP on February 26, 2008

 Extension of Voluntary Residential Property Acquisition &

Homeowners Assistance Program to include residences

between 65 dB and 70 dB DNL

 Updated Noise Rule for 15L/33R

 Added an operations and noise monitoring system to the BWI

NCP

 This project is only updating the NEM
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

2003 Base Case - FAA acceptance April 2006
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

2010 Forecast - FAA acceptance April 2006
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

Update - Land Use Inventory

 Sources

 Anne Arundel County

 Howard County

 State of Maryland

 Maryland Aviation Administration

 National Register of Historic Places

 Land use data organized to Part 150 guidelines

 Land use verification with windshield survey in coming

weeks.
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

Update – Contour Preparation Data

 Noise modeling done with FAA’s Integrated Noise

Model (INM)

 Runway layout

 Operations

 Annual average daily operations

 Detailed breakdown by aircraft type

 Average Runway Use

 Location and utilization of flight tracks

 We used RealContoursTM as a pre-processor to the INM

which allowed us to model every radar track
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

Update - Develop Base Year 2014 contours

 Runway Layout / Operations

 HMMH memorandum “BWI Part 150 Noise Exposure Map

Update – Forecast Airport Layout and Operation

Assumptions” dated December 12, 2013

– Runway layout: current airport layout

– Operations: 263,530 annual aircraft operations

 Modeled runway use and flight tracks represent

average annual conditions

 Without the recent maintenance closures of Runway 10/28

and Runway 15R/33L

 Density figures provided to CAC

 Maintenance run-up activity
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

Update - Develop Forecast Year 2019 contours

 Runway Layout/ Operations (December 12, 2013 memo)

 Runway layout changes

– Runway 4/22 would be decommissioned

– Runway 28 arrivals would land 200 feet further west

– Runway 15R/33L would shift

– helicopter pad would move

 Operations forecasted to grow and fleet mix changes

– 292,253 annual aircraft operations

 Modeled runway use

 Similar to 2014

 Maintenance run-up activity

 Assumed to grow with increase in operations
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Noise Exposure Map

DRAFT Contours: 2014 and 2019
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

DRAFT Contours: 2014 and 2019
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

Remaining Tasks

 Finalize 2019

 Prepare documentation

 Provide public draft document

 Public Workshop

 Incorporate comments

 Submit to FAA
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Noise Exposure Map

After FAA Acceptance

 NEM update needed for continued federal funding of

various activities

 Voluntary Residential Property Acquisition

 Homeowners Assistance Program

– Sound Insulation

 Noise and Operations Monitoring System Replacement

 Noise Land Inventory and Reuse Plan Update
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Airport Noise Zone

What is it?

 Composite of three DNL contours

 Base year, 5-year, 10-year

 Computed with INM

 Largest contour in any area determines the Noise Zone
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Airport Noise Zone

Historical Statistics

 Most recent update

completed in 2007

 Base Case 2005

 Forecasts for 2012 and

2017

 Incorporated into

COMAR on November

6, 2007

 Airport Noise Zone

Area has decreased

Year Acreage Population

1988 12,100 17,000

1993 7,500 5,800

1998 7,065 3,213

2007 5,172 3,429
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Airport Noise Zone

2007 Contours – incorp. in COMAR Nov. 2007
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Airport Noise Zone

Process

 Prepare base-year (2014), 5-year (2019), 10-year (2024)

 Assumptions in HMMH memorandum “BWI Airport Noise

Zone Update – Forecast Airport Layout and Operational

Assumptions” dated April 25, 2014.

 2014 Ldn contour is the same as the 2014 NEM DNL contour

 2019 Ldn contour is the same as the 2019 NEM DNL contour

 Compile composite ANZ

 Conduct land use inventory

 Evaluate Noise Abatement Plan

 Conduct public hearing

 Incorporate into COMAR
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Airport Noise Zone

DRAFT Contours: 2014 and 2019
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Airport Noise Zone

DRAFT Contours: 2014 and 2019
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Airport Noise Zone

Remaining Tasks

 Prepare 2024 Contour

 Develop ANZ

 Prepare over tax maps

 Prepare supporting documentation

 Public hearing
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Airport Noise Zone

2024 Assumptions

 Assumptions in HMMH memorandum “BWI Airport

Noise Zone Update – Forecast Airport Layout and

Operational Assumptions” dated April 25, 2014

 Runway layout changes

– Lengthen Runway 15R/33L

– Include Proposed Runway 10/28

 Operations forecasted to grow and fleet mix changes

– 319,464 annual aircraft operations

 Runway Use Assumptions from the 2011 Master Plan

 2011 Master Plan included a 2030 ALP contour

– Master Plan forecasted 512,440 annual operations for 2030

 2024 ANZ should be similar shape, but generally smaller
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Airport Noise Zone

2011 Master Plan, 2030 ALP Contour
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Noise Exposure Map and Airport Noise Zone UpdatesNoise Exposure Map and Airport Noise Zone Updates

Schedule

 Noise Exposure Map

(NEM):

 Public Workshop – July/August

2014

 Submission to FAA - September

2014

 FAA review NEM’s

 Publication of Acceptance in

Federal Register

 Airport Noise Zone

(ANZ):

 Public Workshop – July/August

2014

 Publish Proposed Action in

Maryland Register- August 2014

 Public Hearing - October 2014

 Public Comment Period (30 days)

 Request Maryland Aviation

Commission Approval

 Publish ANZ Regulations in

COMAR by December 2014
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Baltimore/Washington International
Thurgood Marshall Airport

2014 Airport Noise Zone Update and Noise
Abatement Plan - Executive Summary

Public Hearing will

Boulevard in Linthicum MD, available for review
during business hours).

around
BWI Marshall .

Noise

2019 and 2024. Forecast aircraft operation levels for
the three years are presented below.
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Estimated Residential Population within Day-Night Average Sound Level
(Ldn) Contours in the proposed 2014 BWI Marshall ANZ Update
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Please contact:

Division of Noise, Real Estate, and Land Use
Compatibility

http://www.maacommunityrelations.com/

04@<36> &$%(

Noise Abatement Elements

Aircraft Noise Abatement Departure Procedures " Noise abatement flight tracks, which specify turn locations, on all runways

Aircraft Noise Abatement Arrival Procedures " VFR noise abatement arrival procedures

Preferential Runway Use System " West operations are preferred for noise abatement

" Runway 10/28 is the preferred runway for noise abatement between the hours of

2300 and 0500 local time

" Limitation on use of Runway 33R from 2300 to 0500 local time

" Practice landings and approaches by jet and turboprop aircraft are prohibited on all

runways from 2300 to 0700 local time

" Noise Rule for Runway 15L/33R

Continued Restricted Use of Runway 4/22 " Runway 4/22 was permanently closed as a runway effective August 6, 2014

Control of Ground Based Noise Sources " Powerback Restrictions

" Engine Maintenance Runup Restrictions

" Tree Buffer Along East Airport Boundary

Continued Monitoring " Noise Hotline

" Quarterly Report

" Airport Noise and Operations Monitoring System

Land Use Elements

Control of Incompatible Development " Airport Noise Zone

" Board of Airport Zoning Appeals (BAZA)

" Noise Zone Notification in Real Estate Transactions

Noise Assistance Programs " Voluntary Residential Property Acquisition Program

" Homeowners Assistance Program

" School Soundproofing Program

Anne Arundel County Howard County

Linthicum Branch East Columbia Branch

Severn Community Branch

(formerly Provinces)

Central Branch

Brooklyn Park Branch Elkridge Branch

Riviera Beach Branch Miller Branch

Glen Burnie Branch

(formerly North County )

Savage Branch

Severna Park Branch

Baltimore County

Arbutus Branch
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G.1 Decision Paper (May 22, 2013)
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May 22, 2013 

 MARYLAND AVIATION ADMINISTRATION 
 Decision Paper 
 
 Airport Noise Zone and Noise Abatement Plan Update 
 Baltimore/Washington International Thurgood Marshall Airport (BWI-Marshall) 
 
1. SUBJECT/ISSUE 
 

 The Baltimore/Washington International Thurgood Marshall (BWI-Marshall) 
Airport Noise Zone (ANZ) and Noise Abatement Plan (NAP) are being updated this year, 
requiring the adoption of new COMAR regulations and approval by the Maryland 
Aviation Commission.  The Maryland Aviation Administration (MAA) develops and 
certifies the ANZ pursuant to the Annotated Code of Maryland, Transportation Article 
Sections 5-804, 5-805 and 5-819.  The MAA proposes to establish the updated ANZ and 
NAP for BWI-Marshall by amending Regulation .01-1 under COMAR 11.03.01, and 
Regulation .12 under COMAR 11.03.01. In accordance with Section 5-201 (b) (2), of the 
Annotated Code of Maryland, the Maryland Aviation Commission is charged with the 
review and approval of the Regulation.   

 
 The Maryland Environmental Noise Act of 1974 provided for the protection of citizens 

from the impact of transportation related noise.  The aviation portion of the Act requires 
the MAA to adopt an ANZ and NAP to control incompatible land development around 
BWI-Marshall and to reduce or eliminate impacted land uses around the Airport.  The 
ANZ is determined by a composite of three noise contours: a base year contour, a five 
year forecast contour and a ten-year forecast contour.  The largest of the three contours in 
any area around the Airport determines the Noise Zone.  For this ANZ update the base 
year will be 2013 and the forecast contours are 2018 and 2023.  The policy issues 
involved in this update are discussed below. 

 
2. DISCUSSION 
 
 This is the sixth update of the ANZ and NAP for BWI-Marshall since first established in 

1976.  The noise contours needed to update the ANZ are being prepared by our 
consultant, Harris Miller Miller and Hanson.  The update of the BWI-Marshall NAP 
includes a review of the Airport's noise abatement operational procedures, land use 
zoning process, and Homeowner Assistance Programs for noise impacted communities. 

 
 Review of Operational Noise Abatement Procedures 
 
 A review of all operational procedures was completed during the Federal Aviation 

Regulation Part 150 Update for BWI-Marshall approved in March 2008.  The 
determination at that time and still evident today is that the current procedures continue to 
be effective, with one proposed modification which was to the Noise Rule on Runway 
15L/33R.  
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 The Noise Rule and a list of prohibited aircraft were established using the Federal 
Aviation Administration’s (FAA’s) Integrated Noise Model (INM).  The Noise Rule was 
a condition of and incorporated in the Record of Decision for the Extension of Runway 
15L/33R dated July 14, 1989.  Once the Rule was implemented, it became apparent that 
many aircraft operators did not understand the use of the INM to determine noise levels 
as opposed to the certification data for their aircraft provided in FAA Advisory Circulars. 
Additionally, aircraft operators did not have ready access to the INM database to 
determine if their aircraft met the criteria for Runway 15L/33R and had to rely on a list 
published by the MAA.  This became increasingly difficult as new aircraft wanted to use 
BWI-Marshall.  Furthermore, our research has shown that the INM predicts higher noise 
levels than are recorded by our noise monitors in the field or provided in the certification 
information for many aircraft.  Thus the new method for identifying prohibited aircraft is 
based on FAA published sound levels for each aircraft type provided in FAA’s advisory 
circular (AC) 36-1H “Noise Levels for Certificated and Foreign Aircraft.” This available 
information makes it easier for pilots to understand and comply with the Rule.  

 
 Review of Land Use Zoning Control Process 
 

The current ANZ contains 5,172 acres (see attached).  The Board of Airport Zoning 
Appeals (BAZA) is charged with the review and approval of all requests to construct 
incompatible land uses within the ANZ.  Through the appeal process, BAZA requires an 
Applicant to insure that a home built within the ANZ with a BAZA variance receives 
adequate sound insulation.  The variance process requires all Applicants to provide an 
acoustical analysis to BAZA from a sound engineer which details how the structure will 
meet the interior noise level requirement of Ldn 45 dB.  Additionally, once construction 
is completed and prior to the issuance of the use and occupancy permit, the Applicant is 
required to perform a post construction test and report, demonstrating that the property 
meets the standard.  This report is forwarded to the MAA’s acoustical consultant for 
review.  Once the testing results are accepted by the MAA, a letter is forwarded to the 
local County jurisdiction indicating that the permit can be released.  All approved 
variances require the Applicant to execute an avigation easement which is recorded in the 
local land records office. 
  

 An additional issue related to the ANZ is the continuing comments MAA receives from 
residents stating that they were not adequately informed when buying a property of its 
location near a major airport or within an ANZ, or of the recorded avigation easement in 
the property chain of title.  The adopted ANZ is promulgated in the Maryland Register 
and in the Code of Maryland Regulations.  The adopted ANZ and all avigation easements 
received through the BAZA process, or as a result of participation in BWI-Marshall's 
Homeowner Assistance Program, are recorded in the local land records office.  The 
recording constitutes constructive notice to prospective buyers.  Recording of restrictions 
and easements assures that a uniform system affecting title to land is consistently applied 
to all property transactions. Additionally the General Addendum to Contracts of Sale for 
Improved Property in Howard and Anne Arundel Counties includes a statement which 
recommends that purchasers review an Airport Noise Zone map if the property is located 

Appendix G Maryland Airport Commission Materials
Airport Noise Zone Update Baltimore/Washington International Thurgood Marshall Airport

December 2014
 

Harris Miller Miller & Hanson Inc. G-4



   

 
May 22, 2013 

near an airport.   However, to promote further dissemination of this information, MAA 
will widely disseminate maps of the ANZ following this update to local libraries and to 
real estate offices near BWI-Marshall. 
 
Review of Noise Assistance Programs 

 
 Under our past Homeowner Assistance Programs, 1245 homes, four schools and the 

Ridgewood Mobile Home Park had been made eligible for Federal and State assistance.  
To date, the total expenditure on this program is approximately 80 million dollars.  The 
Homeowner Assistance Programs generally have focused on communities experiencing 
noise levels of 70 Ldn or greater so that initial efforts and resources would be 
concentrated on the most severely impacted areas.  It was also recognized that noise 
levels would be reduced in future years as the commercial jet fleet transitioned to all 
Stage 3 aircraft. 

 
 MAA is in the process of updating their Federal Aviation Regulation (FAR) Noise 

Exposure Map (NEM) contours which determines eligibility for the Homeowner 
Assistance Programs. Eligibility for the program has been expanded to include properties 
in the 65 to 70 Ldn noise contours. The NEM update process will identify properties 
located within the 65 Ldn contour which will be eligible for the program. Once the 
NEM’s are approved, improvements to eligible properties will be completed with 80 
percent federal funding with the balance funded by the State. 

  
3. CONCLUSION 
 
 The MAA proposes to proceed as outlined above as it completes the update of the ANZ 

and NAP for BWI-Marshall.  MAA will be discussing these issues with the ANZ 
Advisory Committee, the BWI-Marshall Neighbors Committee and the public.  A public 
hearing will be scheduled later this summer.  The Maryland Aviation Commission 
approval will be obtained before the adoption of regulations establishing the updated 
ANZ.  

 
4. RECOMMENDATION 
 
 Authorize the MAA to proceed with updating the ANZ and NAP as outlined above; to 

publish in the Maryland Register the proposed amendments to Regulations 01-1 under 
COMAR 11.03.01, and Regulation .12 under COMAR 11.03, and to hold a public 
hearing.   

 
 
 Approved __________  Disapproved __________  Date  May 22, 2013   
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 MARYLAND AVIATION ADMINISTRATION 
 Decision Paper 
 
 Airport Noise Zone and Noise Abatement Plan Update 
 Baltimore/Washington International Thurgood Marshall Airport (BWI Marshall) 

COMAR Final Action 
 
1. SUBJECT/ISSUE 
 

The BWI Marshall Airport Noise Zone (ANZ) and Noise Abatement Plan (NAP) are 
being updated requiring the adoption of new COMAR regulations and approval by the 
Maryland Aviation Commission (Commission).  The Maryland Aviation Administration 
(MAA) develops and certifies the ANZ pursuant to the Annotated Code of Maryland, 
Transportation Article Sections 5-804, 5-805 and 5-819.  The MAA proposes to establish 
the updated ANZ and NAP for BWI Marshall by amending Regulation .01-1 under 
COMAR 11.03.01, and Regulation .12 under COMAR 11.03.01. In accordance with 
Transportation Article §5-201 (b)(2), Annotated Code of Maryland, the Commission is 
charged with the review and approval of the Regulation.   
 

2. DISCUSSION 
 
 The Maryland Environmental Noise Act of 1974 provided for the protection of citizens 

from the impact of transportation related noise.  The aviation portion of the Act requires 
the MAA to adopt an ANZ and NAP to control incompatible land development around 
BWI Marshall and to reduce or eliminate impacted land uses around the Airport.  The 
ANZ is determined by a composite of three noise contours: a base year contour, a five 
year forecast contour and a ten-year forecast contour.  The largest of the three contours in 
any area around the Airport determines the Noise Zone.  For this ANZ update, the base 
year will be 2014 and the forecast contours are 2019 and 2024.   

 
A comparison of the current 2007 ANZ with the proposed 2014 ANZ shows that the 
contours are similar in shape, but vary in some locations due to a number of operational 
details: changes in fleet mix and differences in number of operations, slight changes in 
flight tracks modeled, changes in runway utilization, and updates that have been made by 
the Federal Aviation Administration (FAA) in the Integrated Noise Model (INM) and its 
databases.  MAA has adopted the FAA’s INM for the calculation of cumulative noise 
exposure as it is the industry standard and required for other federal documents. 

While in most places the proposed 2014 ANZ is smaller or comparable to the current 
2007 ANZ, the proposed ANZ contours do extend to a small region further to the west 
along the planned Runway 10R/28L centerline.  This change is due to the planned 
increased use of Runway 10R/28L and the updated length and position for the proposed 
2014 ANZ compared to the planned Runway 10R/28L that was used for the current 2007 
ANZ. 

The table below presents a comparison of acreage, population, and housing unit counts 
for the proposed 2014 ANZ and the current 2007 ANZ.  As shown, there is a decrease in 
total acreage within the proposed ANZ of 659 acres (approximately 13%), however there 
is a slight increase (approximately 5%) in housing units and people from the current 2007 
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ANZ to the proposed 2014 ANZ.  The overall extent over residential areas of the current 
2007 ANZ and proposed 2014 ANZ contours remain nearly unchanged, however small 
differences in the contours result in these changes in noise exposure.  

       Comparison of Noise Exposure for 2014 ANZ with current 2007 ANZ 

Airport Noise Zone Acreage 
Estimated 

Housing Units 
Estimated 
Population 

Current 2007 5,172 1,406 3,429 

Proposed 2014 4,513 1,481 3,591 

Changes -659 75 162 
 

On May 22, 2013 the proposed ANZ and NAP update projects were presented to the 
Commission.  The presentation included an overview of the operational Noise Abatement 
Procedures, land use zoning control process and the Homeowner Assistance Programs.  
Upon completion of the presentation, the Commission authorized the MAA to proceed 
with updating both the ANZ and NAP and to publish the proposed amendment to the 
Regulations in the Maryland Register.  Attachment 1 shows the proposed changes to 
COMAR published as the Notice of Proposed Action, in the Maryland Register, Volume 
41, Issue 20, October 3, 2014.  This will be the sixth update of the ANZ and NAP for 
BWI Marshall since first established in 1976. 

  
On October 21, 2014, a Public Workshop and Public Hearing were held.  Only five 
citizens attended the hearing.  Written comments were accepted October 3, 2014 through 
November 3, 2014.  Three written comments were received and are discussed below: 
  

• Comment regarding the impact of the one mile right turn off Runway 15R on the 
ANZ contour.  
Response:  The noise contours presented in the ANZ are based on actual flight 
track patterns, including those making a right turn on departure from Runway 15R 
and heading over the Elmhurst and Severn neighborhoods during east flow 
operations.  The modeled flight tracks shown on Figure 5 of the ANZ document 
reflect the tracks as they were used for modeling purposes.   
 

• Comment regarding the noise associated with the ongoing closure of Runway 
15Right/33left.   
Response:  Modeled noise conditions for the ANZ are directed to reflect current 
and projected airport operations during normal operating conditions.  Short term 
changes in operating patterns due to construction or runway maintenance activities 
are not included as part of existing or forecast noise modeling. 

 
• Comment regarding the noise contribution of helicopters to the ANZ contours. 

Response: Helicopter operations were included in the modeling for the ANZ 
contours however the levels of these operations are small compared to the fixed 
wing aircraft and their noise levels do not cause changes in the DNL 65 dB 
contour.  
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None of the comments received affect the results of the Airport Noise Zone.  A Public 
Workshop and Public Hearing Notice was published in four different local area 
newspapers and was delivered to 12 area public libraries along with the ANZ Maps and 
Executive Summary.  The full ANZ document and related maps and materials have been 
made available at the MAA offices at 991 Corporate Boulevard in Linthicum, Maryland 
and on the MAA Community Relations website.  Prior to the hearing, the Chief Executive 
Officers, Zoning Boards and Planning Directors of Anne Arundel, Howard and Baltimore 
Counties were given an opportunity to comment.  Additionally, a direct mail notice was 
sent out to our Advisory Committee, Neighbors Committee, community associations and 
interested parties on the MAA mailing list. No additional comments were received 
through November 3, 2014. 

 
3. CONCLUSION 
 

The proposed BWI Airport Noise Zone and Noise Abatement Plan should be adopted as 
proposed. 

 
4. RECOMMENDATION 
 

The Maryland Aviation Commission approve the proposed amendment to Regulation .01, 
.01-1 and .12 under COMAR 11.03.01 Baltimore/Washington International Thurgood 
Marshall Airport.  Maryland Aviation Commission approval is required before MAA can 
move forward with the Final Action. 

 
 
 Approved     Disapproved __________  Date  November 19, 2014  
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APPENDIX H  

APPENDIX H  OCTOBER 2014 DRAFT, PUBLIC HEARING AND 
PUBLIC COMMENT PERIOD NOTIFICATION AND RELATED 
MATERIALS 

This appendix presents material related to distribution and notification (of availability for review and 

comment) of the October 2014 draft Airport Noise Zone.  The distribution and notification process 

occurred in conjunction with the concurrent Noise Exposure Map update.  This appendix also 

includes materials associated with the October 21, 2014 Public Hearing. 
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H.2.2 Maryland Register Notice for the BWI Marshall Airport Noise Zone Update 
Public Hearing 
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C. In addition to the requirements specified in §B of this
regulation, an applicant for a license as a radiologist assistant shall
have:

(1) A current Maryland license as a radiographer;
(2) Completed a radiologist-directed clinical preceptorship as

a part of the educational program required by §B(6) of this
regulation;

(3) Current certification in advanced cardiac life support; and
(4) Current certification as a radiologist assistant by the

national certifying body as approved by the Board.
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