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 Executive Summary 
 

Following the introduction of jet service at Ronald Reagan Washington National Airport 
(DCA) in the 1960s, aircraft noise has been a growing concern for residents.  In 2015, the Federal 
Aviation Administration (FAA) introduced several changes in airspace and flight procedures as 
part of the Next Generation Air Transportation System (NextGen) program and the DCA 
Metroplex Project which further exacerbated this ongoing issue. Changes included the deployment 
of performance-based navigation flight procedures using advanced satellite navigation 
technologies which increased precision and predictability of aircraft flight paths, concentrating 
them mostly along the Potomac River.  While use of the Potomac River Corridor has been the 
community-preferred approach to flight procedure design, as is typical in airport noise abatement, 
these changes resulted in benefits for some, and increased impacts for others.   

 
Efforts by the DCA Community Working Group (CWG) working with the FAA have been 

largely unsuccessful in identifying solutions acceptable to the entire region.  ABCx2 was hired to 
work with the CWG, and in particular, the North of Airport Committee, to identify and develop 
noise abatement strategies to bring relief to communities north of DCA. 

 
An extensive baseline assessment was conducted to help the ABCx2 team, local decision-

makers, and the general public better understand the history and complexities of the DCA airspace, 
flight procedures and procedure design, and airport operations.  The findings of this baseline 
assessment are summarized in this report and will serve as a starting point for identifying potential 
strategies for noise mitigation, including modifications to existing flight procedures.  

 
In an effort to identify solutions acceptable to as many residents as possible, the ABCx2 

team, through extensive public engagement, first sought to identify a community-based design 
philosophy based on input from those who will benefit and/or be impacted by any changes 
proposed.   

 
It must be understood that demand for service at DCA has been growing and will likely 

continue.  Congressional interventions have increased the operational capacity at DCA through 
revisions of the Perimeter Rule and DCA Slot Program, allowing more daily operations and service 
to/from as far as the west coast.  Reducing flight operations is outside the scope of this project.  
The focus will be on designing flight procedures and identifying other operational strategies that 
reduce impacts for as many residents and communities as possible, understanding, as long as there 
is an airport, there will be aircraft noise.  The ABCx2 team will endeavor to find an optimal 
solution that will be acceptable to as many communities, and people, as possible. 
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Introduction 
 
 Aircraft noise has been a growing concern for communities in proximity to Ronald Reagan 
Washington National Airport (DCA) and those located below arrival and departure corridors.  
Operations at DCA have been increasing, and with Congressional-led regulatory changes, 
including expansions in the DCA Slot Rule allowing more daily flights, and changes in the 
Perimeter Rule, community impacts are growing. 
 
 The introduction of the DCA Metroplex Project, and other NextGen initiatives, have 
resulted in changes in approach and departure procedures to and from the Airport.  This has 
resulted in aircraft being able to follow the Potomac River more closely, which has resulted in 
benefits in some areas of the region, and increased noise in others. 
 

Discussions within the North of Airport Committee (part of the DCA Community Working 
Group) led to a collaboration between Arlington and Montgomery Counties to initiate a study 
focused on flight operations and noise impacts for communities north of DCA.  In March of 2020, 
ABCx2 was hired to assist with two primary tasks: 

 
1. Analyze and visualize existing aircraft noise and operations data to enable 

understanding by the public at-large and to inform efforts by regulators and 
policymakers to reduce noise impacts; and 

2. Identify, evaluate and propose important mitigation actions to reduce aviation noise 
impacts on residents of Arlington, Montgomery and other communities north of DCA. 

 
This project was broken down into 4 components which include: 
 

• Component I: Analysis of DCA Noise and Operational Data - History and Existing 
Conditions 

• Component II: Identification and Evaluation of Alternatives to Reduce Aircraft Noise 
• Component III: Community Engagement; and  
• Component IV: Advocacy and Implementation Assistance 

 
This Baseline Assessment Summary Report provides the main deliverable for Component I 

and will help the project team understand the current conditions and provide historical context.  
This in turn will help drive Component II which includes identification and evaluation of strategies 
to reduce aircraft noise and community impacts for residents north of DCA. 
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Airport Location and Governance 
 

Reagan Washington National Airport is located in Arlington County, Virginia, situated on 
the west bank of the Potomac River, south of the National Mall in Washington, D.C.  The Airport 
is bordered by the Potomac River on the north, east, and south. 

 

 
Figure 1- Regional Map. (Source: Bing Maps) 

 
History and Background  

 
DCA opened in 1941 and was operated by the Federal Aviation Administration (FAA) 

until 1987 when operational control of both DCA and Washington Dulles International Airport 
(IAD) was transferred to the Metropolitan Washington Airport Authority (MWAA).  

 
The Airport has been addressing community aircraft noise impacts for decades.  One of the 

first noise monitoring systems in the U.S. was deployed at DCA and IAD.  This system is used to 
monitor aircraft noise exposure in communities surrounding the two airports and to test the 
effectiveness of new noise abatement procedures.  DCA was also one of the first airports in the 
U.S. to conduct a FAR Part 150 study in an effort to reduce community noise impacts. 

 
In 1985 the FAA issued Title 14 of the Code of Federal Regulations, Part 150 “Noise 

Compatibility Planning”.  CFR Part 150 includes two main elements:  First, the airport develops 
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Noise Exposure Maps (NEMs) which show the existing (baseline conditions) and future (usually 
5 years into the future) aircraft noise exposure levels and identify “non-compatible” areas.  CFR 
Part 150 includes definitions of compatible and non-compatible land-uses.  For the purposes of 
FAR Part 150, aircraft noise exposure of DNL 65 dBA or higher is deemed non-compatible with 
noise-sensitive land-uses including residential development.  The last CFR Part 150 study at DCA 
was 12 years ago, in 2008, prior to the implementation of PBN procedures.1 

 
 The second element of a Part 150 study includes development of Noise Compatibility 
Program (NCP) which consists of specific measures to reduce the non-compatible land-uses 
identified in the NEMs. Recommendations approved by the FAA may be eligible for federal 
funding. 
 

In the 1960s aircraft noise escalated as a community issue with the introduction of jet 
service at DCA.  This led to the concept of leveraging the river corridors and moving aircraft away 
from the dense residential areas which surround DCA.  Use of the Potomac River corridor as the 
preferred area for flight paths to and from DCA has remained the main tool for minimizing 
community noise impacts.  Aircraft navigation technologies have also evolved, improving the 
flexibility in flight procedure design (including curved flight paths), and enabling better precision 
along the river. 

 
 The DCA noise abatement program has also evolved over time.  Early efforts included 
discouraging the use of older, noisier aircraft such as the Boeing B-727 and McDonnell Douglas 
MD-80, which have since been phased out and no longer operate at DCA.  Staff have also worked 
with the FAA and airlines to establish special operational procedures and profiles to reduce 
community noise exposure.  While a variety of strategies and approaches to noise abatement have 
been deployed, the most effective strategy, helping the most people, remains the use of the 
Potomac River corridor, shifting flight paths to the river corridor and away from the dense 
residential areas inland. 
 

The shift of aircraft operations toward the Potomac River was met with mixed results from 
communities around the region and along the Potomac.  As is often the case when addressing 
aircraft noise, changes in flight procedures and flight paths provided benefit to some, but for others, 
particularly those living close to the river, aircraft noise exposure may have increased.  

 
 At the request of the communities impacted by DCA aircraft noise, the FAA conducted 

two tests of dispersing jet departures in an effort to reduce the impacts of concentrating flights 
over the river corridor.  These tests were conducted in 1976 and again in 1984.  Public response to 
both tests confirmed the communities’ preference to overfly the river to the extent possible.  These 

 
1 https://www.federalregister.gov/documents/2008/01/22/08-209/faa-approval-of-noise-compatibility-program-14-cfr-part-150-ronald-
reagan-washington-national 

https://www.federalregister.gov/documents/2008/01/22/08-209/faa-approval-of-noise-compatibility-program-14-cfr-part-150-ronald-reagan-washington-national
https://www.federalregister.gov/documents/2008/01/22/08-209/faa-approval-of-noise-compatibility-program-14-cfr-part-150-ronald-reagan-washington-national
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findings were consistent during both FAR Part 150 studies during which the Study Advisory 
Committees for both projects recommended maximizing use of the Potomac River corridor to the 
extent possible. 

 
 In June 2000, the U.S. General Accounting Office (now called the Government 

Accountability Office) conducted a study on improving airlines’ compliance with DCA noise 
abatement procedures.  Within the report, the following is cited: 

 
“A continuing concern of communities located near commercial airports is the amount of noise 
generated by aircraft during takeoffs and landings.  At Ronald Reagan Washington National 
Airport (Reagan National), the takeoff and landing paths generally follow the Potomac River 
north and south of the airport.  In the early 1980s, residents of Maryland, Virginia, and 
Washington, D.C., who live along the river urged the Federal Aviation Administration 
(FAA) to change Reagan National’s arrival and departure routes.  After testing various 
alternative departure routes and receiving negative public reaction, FAA restored the 
original flight paths.” (Source: “REAGAN NATIONAL AIRPORT - Limited Opportunities to 
Improve Airlines’ Compliance with Noise Abatement Procedures,” U.S. General Accounting Office, 
2000). 
 

The timeline below summarizes the highlights of major efforts and flight procedure 
changes aimed at reducing aircraft noise impacts for communities surrounding DCA. 

 
Summary of Major Efforts and Flight Procedure Changes 
 
 1941 NATIONAL DEPARTURE Established. 

 1967 Community recommends flight paths shifted to the Potomac River Corridor. 

 1976 Community recommends FAA test “dispersing” flights.  Ultimately, dispersal was 
rejected based on community feedback. 

 1984 Community recommends FAA test “dispersing” flights.  FAA Conducts the 
“Scatter Plan Test”.  Ultimately the community rejects dispersal.  

 1989 Part 150 Study Advisory Committee recommends using advanced aircraft 
navigation to improve tracking (concentration of operations) over the Potomac River. 

 2004 Part 150 Study Advisory Committee recommends using advanced aircraft 
navigation to improve tracking (concentration of operations) over the Potomac River. 

 2011 Initial LAZIR RNAV SID published.  The LAZIR RNAV SID resulted in aircraft 
flying too close to the P-56A Prohibited Airspace surrounding the White House and Capitol 
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Area.  Over the next four years, revisions to the procedure were required culminating in 
the LAZIR5 RNAV SID.  

 2014 MWAA requested US AIRWAYS modify their arrivals to RWY 19 to avoid the 
Palisades community and to fly over the River following the published River Visual RWY 
19.  MWAA also asked FAA to remove the ground track over McLean, VA that was part 
of the original River Visual RWY 19 so aircraft using this procedure stay over the river. 

 2015 DC Metroplex Project implements advanced aircraft navigation in the form of 
RNAV and RNP to improve precision of aircraft operating within the Potomac River 
corridor. Procedures were modified to improve precision over the Potomac River; however, 
some flight segments were moved closer to and in some cases, over residential areas Later 
in 2015, the CWG is established. Their first task was to modify the LAZIR Departure to 
increase “time-over-water,” decreasing time over land.  

DCA Nighttime Noise Rule 
 
 The DCA Nighttime Noise Rule allows the Airport Authority to impose financial penalties 
(fines) against airlines operating non-compliant aircraft during nighttime and early-morning hours.   
The intent of the noise rule is to discourage arrivals and departures of noisier aircraft after 10:00 
PM and before 7:00 AM.  Aircraft limits are based on noise certification levels which are defined 
in FAA Advisory Circular 36-3H, “Estimated Airplane Noise Levels in A-Weighed Decibels.”  
Historically, the Nighttime Noise Rule was effective in limiting the nighttime noise exposure 
associated with aircraft operations.  The DCA Nighttime Noise Rule is not a curfew.  When the 
restriction was implemented in the early 1980s, most aircraft exceeded the noise limits and were 
therefore not permitted to operate at DCA overnight.  Through regulations and innovation, aircraft 
today are significantly less noisy than those operating in the 1980s and most aircraft operating 
today meet the DCA Noise Rule noise limits allowing them to operate at DCA without penalty. 

 
DCA High Density Slot Rule 
 
 The High-Density Rule (or Slot Rule) was established in 1969 as a measure to manage 
congestion at five high density airports, including DCA.  Under this rule, a “slot” is a reservation 
time for an arrival or departure.  A “slot pair” represents an arrival and departure.  The intent of 
this regulation was to manage congestion based on the airport and airfield operational capacity.  
Under this rule, DCA was limited to 60 slots per hour, which was divided up three aircraft operator 
categories.     
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Table 1 – Maximum Hourly Operations Allowed Under High Density Slot Rule (circa 1969) 

 
Despite strong opposition from MWAA and multiple members of Congress representing 

the districts most impacted by DCA operations, Congress enacted exemptions to DC slot rule, 
increasing the maximum daily operations permitted at DCA.  The year and daily exemptions added 
are described in Table 2.  

  

 
Table 2 – DCA Slot Rule Exemptions 

 
DCA Perimeter Rule 
 
 DCA also has a “Perimeter Rule” which limits the non-stop service to and from the airport.  
The Perimeter Rule was established in 1966 around the same time jet service began.  At the time 
of inception, the Perimeter Rule limited non-stop service to and from DCA to 650 miles.  This was 
expanded by Congress to 1,250 miles in the 1980s.  DCA was originally intended to serve as a 
regional or “short-haul” airport and Dulles was to serve as the region’s airport for long-haul 
service.  The FAA Reauthorization bills that increased the Slot Exemptions increasing the 
maximum hourly operations at DCA also included exemptions to the DCA Perimeter Rule.  Today, 
DCA offers non-stop service to markets including Austin, Denver, Las Vegas, Los Angeles, 
Phoenix, Salt Lake City, San Francisco, San Juan, Seattle and Portland, Oregon. 
  

 
Table 3 - Slot and Perimeter Rule Exemptions  

Operator Category Operations per Hour

Air Carriers 37

Commmuter / Regional 11

Other 12

Total 60

Year Daily Exemptions Added

2000 24

2003 22

2012 8

Total 54

Year Outside the Perimter Inside the Perimter Daily Slots Added

2000 12 12 24
2003 12 10 22
2012 8 - 8
Total 32 22 54
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Noise Complaints 
 
 In spite of the Airport’s efforts to reduce community noise impacts, the number of 
complaints has increased over the study period.  Noise complaint submissions from 2013 through 
2019 were analyzed. As shown in Complaint growth was somewhat flat up to 2015 then complaint 
growth began to grow exponentially.    
 

 
Figure 2 - Annual Noise Complaints (Source: MWAA) 
  

Reviews of MWAA documentation, complaint reports, and community input suggests two 
primary drivers behind the increase in noise complaints.  First, an increase in operations between 
10:00 PM and 7:00 AM.  The second, and likely the more significant driver, is changes in DCA 
airspace and flight procedures between 2015 and today.  Many of these changes were part of the 
FAA’s Next Generation Air Transportation System program (NextGen) which includes 
implementation of advanced navigation technologies which improve the precision and 
predictability of aircraft operations, but which also concentrate noise over some communities.   

 
When analyzing noise complaint data, it is important to consider both the number of 

submissions and the number of callers (or complainants).  The number of complainants followed 
a similar trend between 2013 and 2017, rising quickly between 2015 and 2017.  By 2018 the 
number of people submitting complaints began to decline but remained above pre-2015 levels. 

2013 2014 2015 2016 2017 2018 2019
Complaints 299 1,286 8,670 36,653 75,819 76,505 185,280
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Figure 3 - Total Callers (Data source: MWAA) 
 
Annual Operations 
  

Annual operations were analyzed between 2010 and 2019.  Total operations at DCA 
remained flat across the study period.  DCA saw a total of 270,260 operations in 2010 and ended 
2019 at 292,682 operations, representing a growth of approximately 8%. Peak operations 
occurred in 2016 reaching almost 300,000 operations. 
 

 
Figure 4 - Annual Operations (Data source: MWAA)  

2013 2014 2015 2016 2017 2018 2019
Callers 77 149 330 836 1,838 885 591

0

500

1,000

1,500

2,000

Total Callers

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Total Operations 270,260 284,799 287,866 295,436 286,967 296,250 299,899 298,125 297,535 292,682

240,000

260,000

280,000

300,000

320,000

TOTAL ANNUAL OPERATIONS 
(2010-2019)

Total Operations



Page 13 of 43 
 

Operations by Hour 
 
 Hourly operations were analyzed using data provided by MWAA.  Operations were 
broken down by hour for the years 2015-2018 and showed minimal fluctuation across the period 
analyzed.  Figure 5 (below) provides a comparison of operations by hour between 2015-2018.  
 

 
Figure 5 - Operations by Hour (Data source: MWAA) 
 

 The hourly operations data behind the graphic in Figure 5 is provided in Table 4 below to 
enable a more detailed review of the data. While the hourly operations were fairly consistent over 
the study period, there was a small increase in operations in the 12:00 AM-1:00 AM period. 
 

 
Table 4 - Average Operations by Hour (Data source: MWAA)  

Average Hourly Operations 2015 2016 2017 2018

12AM 3.8 4.1 4.1 5.2
1AM 0.9 1.1 0.9 1.4
2AM 0.3 0.3 0.2 0.4
3AM 0.1 0.1 0.1 0.1
4AM 0 0 0 0
5AM 2.7 3 2.8 2.2
6AM 26.5 26 27.2 28.1
7AM 42.2 44.4 45.4 43.2
8AM 45.7 44.9 44.4 46.8
9AM 48.9 49.2 47.8 45.5

10AM 52.1 53.3 54 53.5
11AM 44.7 42.9 42.6 43.5
12PM 46.7 49.2 50.1 48.7
1PM 45.1 47.3 47 47.5
2PM 50.7 48.6 49.7 51
3PM 51.7 51.1 53 53.4
4PM 49.5 51.1 50.8 48.2
5PM 49.1 48.7 49.7 50
6PM 48.1 49.3 50.8 50
7PM 43.6 43.8 45.2 46.5
8PM 48.7 48 49.3 47.3
9PM 35.7 35 36.2 35.4

10PM 36.9 36.2 35.5 34.7
11PM 16.2 15.8 15.1 16.3
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  Operations during late night and early morning hours can be more impactful, especially for 
communities close to the airport where aircraft altitudes are lowest (during final approach and initial 
take-off climb).  Because of this, operations between 10:00 PM and 7:00 AM were subjected to a 
secondary analysis.  Hourly operational counts for DCA were obtained through MWAA’s website.  
At the time, 2015-2018 data was available and served as the basis for this analysis. Figure 5 provides 
average operations by hour, for each year in the sample period.  The graph is relatively flat however, 
there is a slight decline in the late-night hours and a slight upward trend in the early-morning hours.  
Although operational levels during the study period are flat, a review of historical operations data 
indicated a significant increase in operations during these hours between 2010 and 2013 after which 
they began to flatten. 

 

 
 
Figure 6 - Nighttime and Early Morning Operations (Data source: MWAA) 
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Airport Layout 
 

DCA has three runways:  RWY 4-22 which is 5,000 feet long, RWY 15-33 which is 5,204 
feet long, and RWY 1-19 which is the longest runway at 7,169 feet long. 

 

 
Figure 7 - Airfield Layout. 
(Adapted from DCA FAR Part 150 Study, 2004) 

  
Runway Use 
 
 RWY 1-19 is the primary runway at DCA and accounts for approximately 90% of total 
annual operations.  This is the longest runway at DCA and is most closely aligned with the Potomac 
River enabling the maximum of flight over the river corridor.  RWY 15-33 typically accounts for 
5-10% of annual operations and is primarily used by regional jets and turboprop aircraft.  Runway 
use percentages were consistent over the study period (2014-2019). 
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Figure 8 - Runway Use – Arrivals 
 

 
Figure 9 - Runway Use - Departures 
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Fleet Mix 
 

The aircraft fleet mix at DCA is made up primarily of regional jets and narrow-body jets.  
The “Regional Jet” category was dominated by Embraer ERJ-145, ERJ-170, ERJ-175, and ERJ-
190 aircraft.  The narrow-body (mainline) carrier category included Boeing B737-700 and B737-
800 aircraft and Airbus A320s and A321s.  General aviation and turboprop aircraft made up less 
than 5% of annual operations.  Figure 10 illustrates the volume of operations within each category 
of aircraft.  The increased use of newer, quieter aircraft and the airlines’ phasing out of older, 
noisier aircraft has resulted in less total noise exposure (based on DNL), even though annual 
operations have increased. 

 

 
Figure 10 - Top 10 Aircraft Categories (Source: MWAA) 
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DCA Air Traffic Control Overview  
 

Arrivals 
 

The localizer type directional aid (LDA) RWY 19 Approach (now the LDA Y RWY 19) 
and the River Visual Approach have been in service the longest at DCA. 

 
Air traffic controllers work to remain as efficient as possible while maintaining the highest 

safety margins possible. To do so, controllers attempt to make each aircraft “look the same,” 
meaning they assume what the minimum level of capabilities of aircraft are even while routinely 
choosing the types of approaches that all aircraft are capable of flying.  Through this method, 
controllers achieve levels of operational consistency and an expectation of how each aircraft is 
going to perform.   

 
Although controllers are able to create an environment of safety and efficiency, the 

introduction of new technology may be disruptive causing controllers to proceed through a 
learning curve and integrate the new technology into operations.  Specific to DCA, is the series of 
implementations of area navigation (RNAV) procedures which has placed air traffic control (ATC) 
and DCA operations in a state of flux since the early 2000s. 

 
The advent of RNAV brought new capabilities, as well as new complexities to the DCA 

operation.  RNAV gave ATC the opportunity to place aircraft on ground tracks that were 
previously unavailable with the conventional ground based navigational technologies.  Along with 
the added advantage of improving safety and efficiency for air traffic management, the 
communities surrounding the airport saw the potential for improving aircraft precision over less 
noise sensitive areas.  The migration of ATC procedures toward the river corridor began with 
arrivals to RWY 19 and departures from RWY 1. 

 
The existing conventional instrument flight procedures (IFP) started to give way to new 

RNAV procedures that attempted to move aircraft from over communities to over the river.  
Multiple Part 150 studies suggested that placing aircraft over the river was the optimal solution to 
the aircraft noise problem impacting the communities surrounding the DCA airport.  This resulted 
in the first of several iterations of the RNAV (required navigation performance (RNP)) RWY 19 
approaches and the LAZIR RNAV standard instrument departure (SID). 

 
Each subsequent approach and each subsequent departure attempted to address one issue 

or another.  While the implementation of RNAV continued, ATC still had to provide the most safe 
and efficient operation possible, thus the high usage of the LDA-Z RWY 19 approach. 
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The LDA-Z provided an upgrade to the LDA-Y from the standpoint of approach 
minimums.  Specifically, LDA-Z, provided access to DCA in a south flow during poor weather 
conditions (lower ceilings and/or lower visibility).  In these situations, aircraft are required to be 
placed on an instrument approach and ATC would assign the LDA-Z approach, as opposed to a 
visual approach. 

 
During the implementation of RNAV, ATC was continuously charged with making all 

aircraft “look the same,” however not all aircraft can fly the RNAV (RNP) type approaches.  
During the original implementation of the RNAV (RNP) approach, the two main issues were the 
nonalignment with the LDA-Z approach and only about 25% of the aircraft, at that time, were 
capable of flying it. 

 
Following the initial implementation of RNAV, several versions of the RNAV (RNP) 

approach were developed eventually settling mostly over the river.  However, to connect to the 
standard terminal arrival routes (STARs) at a common point, the FERGI waypoint was moved to 
a common location whereby both the RNAV (RNP) approach and the LDA Z approach could start 
at the same point. 

 
Moving the FERGI waypoint to a common location (used by multiple arrival procedures) 

provided ATC with an opportunity to blend the RNP approach with the LDA-Z approach, which 
improved efficiency allowing aircraft on both approaches to follow a similar path.  With this, ATC 
was able to sequence virtually all aircraft to a common point, either via direct connection to a 
STAR, or by radar vectors, allowing for the most efficient arrival operation possible.  Although 
ATC was able to sequence almost all aircraft to the common point, one challenge remained - 
determining which aircraft can fly which type of approach.  This complication arises when the 
airspace becomes busy.  Under certain weather conditions, when controllers cannot assign the 
RIVER VISUAL approach, controllers routinely assign the LDA Z approach, knowing that not all 
aircraft are capable of flying the RNP approach. 

 
For more than a decade many challenges persisted, mainly consisting of how to direct 

aircraft over the river corridor, while maintaining the safety and efficiency of the ATC operation, 
and how to get aircraft off of the LDA-Z approach, by which several communities are adversely 
impacted. 

 
A potential single solution to the issues mentioned was the RNAV (GPS) RWY 19 

Approach proposal.  From an ATC perspective, the RNAV (GPS) RWY 19 Approach solves the 
concern of issuing several different types of approaches to aircraft based upon their capabilities.  
Since the RNP approach and the GPS approach will follow very similar ground tracks, ATC can 
either assign an RNAV (GPS) approach to all aircraft, or generically assign an RNAV approach, 
without specifying which type, the RNP or the GPS.  This would allow pilots to fly the RNAV 
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approach of their choice because they follow similar ground tracks.  The RNAV (GPS) RWY 19 
Approach proposal would potentially resolve many issues for ATC and allow controllers to use 
highly efficient procedures, both from the standpoint of sequencing to the final approach course, 
and from the lower approach minimum these approaches provide. 

 
From the community perspective, the RNAV (GPS) RWY 19 approach is viewed 

differently close-in to the airport than it is at the beginning of the procedure. Closer to the airport, 
the RNAV (GPS) approach allows the aircraft to follow the river corridor more closely than the 
LDA-Z approach. At the beginning of the procedure, most specifically for those living under the 
FERGI-DARIC flight segment, the pending replacement of the RIVER VISUAL procedure with 
RNAV (GPS) is viewed by many as negative due to an anticipated increase in flight path 
concentration. However, the RNAV (GPS) approach provides an opportunity to deploy the 
Terminal Arrival Area (TAA) concept further away from the airport.  (The TAA Concept is 
described in detail in Appendix 1.) 

 
Therefore, in Component 2 of this study, ABCx2 will review and model the RNAV (GPS) 

RWY 19 Approach to determine the optimum track over the ground, based upon the design 
philosophy as determined by community input, and at the direction of the CWG.  Once the notional 
design is finalized and approved by the NOA and CWG, the FAA will be able to proceed with 
review and implementation, thereby increasing the efficiency of the overall operation and 
mitigating noise associated with the DCA operation as much as possible. 
 
Departures 
 

The RWY 1 departure operation has many of the same concerns as the arrival operation.  
Recently, incursions into the Prohibited Airspace (P-56A) have been the focus of discussions and 
have resulted in the implementation of the HOLTB RNAV SID test. 

 
Historically, aircraft were routinely assigned the NATIONAL departure.  This is a 

conventional departure procedure that is dependent both on ground-based NAVAIDs and radar 
vectors.  Aircraft departing RWY 1 at DCA would make an immediate turn to the northwest and 
intercept the DCA Very High Frequency Omni Range (VOR)/Distance Measuring Equipment 
(DME) 328-Radial, which generally proceeded northwest along the river corridor.  Due to the 
inherent inaccuracies of these types of procedures, the ground tracks of aircraft varied much more 
widely along the path than aircraft flying RNAV procedures.  This provided some dispersion of 
the noise over the communities being overflown and provided some protection from aircraft 
inadvertently penetrating P-56A.  However, according to documents reviewed by ABCx2 from 
several Part-150s and other operational and environmental documentation, there was a call for 
aircraft to fly more accurately over the river corridor for both noise abatement purposes and to 
provide a greater degree of protection from aircraft inadvertently penetrating P-56A. 
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 Due to these considerations, the LAZIR SID was developed.  Documentation of the LAZIR 
SID implementation process suggests, that communities had agreed to reduce aircraft overflying 
larger portions of the population by adopting a philosophy of designing the LAZIR SID for the 
“greater good.”  This resulted in a SID design that addressed the concerns of communities further 
away from the airport but had an adverse effect on some communities closer to the airport.  When 
the LAZIR SID, and several other SIDs following the initial path of the LAZIR were implemented, 
there was an outcry from the adversely affected communities.  This, in addition to continuing 
penetrations of P-56A led to the development of the HOLTB RNAV SID test. 
 
 The HOLTB RNAV SID has been developed and tested to reduce the potential for P-56A 
penetrations and also as a flyability testbed for the airlines.  The idea was to monitor the SID to 
ensure that aircraft were remaining sufficiently far away from P-56A, while at the same time being 
able to navigate on the SID without any instrumentation failure or flyability problems.  This SID 
was specifically implemented because it was a very low use route that would have minimal impact 
to the ATC system should it fail.  This philosophy, while protecting the ATC system from adverse 
impact and proving flyability, has not provided much in the way of noise data to evaluate the 
impact on communities.  At this point, since the vast majority of aircraft are still flying the “old” 
SIDs, there has not been an opportunity to determine the change in noise experienced by 
communities due to the new design. 
 
Impacts of the HOLTB and Beyond 
 
 The HOLTB, as well as all other RNAV SIDs off of RWY 1, are scheduled to be replaced 
December 31, 2020. This may be delayed due to COVID-19 or other factors.  Not until all of the 
new SIDs are implemented will ABCx2 have a full understanding of the impacts of the change 
(positive or negative) to the affected communities. 
 

ABCx2 and Vianair intend to model the existing and proposed (12/31/2020) SIDs to 
establish a baseline for noise exposure.  After the final Design Philosophy is developed by the 
CWG, ABCx2 and Vianair will begin working to design an optimal ground track for RNAV SIDs 
departing RWY 1 at DCA to minimize noise impacts to the extent possible.  ABCx2 is targeting 
February 2021 to present initial notional designs to the public for review and feedback.  No final 
recommendation for implementation of any of the notional designs will be put forth to the FAA 
until the communities have had an opportunity to provide feedback on the notional designs and 
the CWG has approved the recommendations. 
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DCA Airspace and Flight Procedures  
 

The sections below are intended to provide a general understanding of the approaches and 
departure flight procedures used at DCA.  Because the scope of this project is limited to 
communities north of the airport, only approaches from the north (south-flow) and departures to 
the north (north-flow) are included. 

 
When discussing Instrument Flight Procedures (IFP) it is important to understand the 

evolution of criteria and technology associated with their design.  The ultimate purpose of an IFP 
is to provide pilots guidance to or from the airport environment. 

 
The sections below describe approach and departure procedures based on the pre-

Metroplex (2015) and post-Metroplex timeframes.  The intent is to leave the reader with an 
understanding of the existing flight procedures, along with a brief history describing how 
procedures have evolved historically.  Worth noting, many of the airspace and flight procedure 
changes described were driven by industry/agency efforts to respond to community concerns over 
noise exposure. 

 
Pre-Metroplex Flight Procedures  
 

The two RWY 19 approaches in longest service at DCA are the LDA RWY 19 Approach, 
now the LDA Y RWY 19, and the River Visual Approach.  These SIDs were not part of the 
Metroplex. NATIONAL & LAZIR were in effect before Metroplex and remained basically 
unchanged until January 2020 when the HOLTB was implemented. 
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RIVER VISUAL APPROACH RWY 19 
 

The RIVER VISUAL RWY 19 approach procedure was developed prior to the widespread 
incorporation of PBN technology used in flight procedures today.  Originally, initial guidance was 
provided via the DCA VOR/DME 328Runtil the pilot could visually locate and follow the river, 
using visual landmarks to the airport, and down to the runway.  When flying a visual approach 
procedure, the pilot is responsible for managing altitude during the descent and identifying and 
avoiding all obstacles, including the prohibited airspace (P-56A).  Visual approaches are only 
available when weather conditions allow.  

 
In Figure 11 below, the two older versions of the River Visual Approach are depicted with 

a dashed line using the DCA VOR/DME 328R and the solid line using visual references.  Neither 
of these routes are currently used and have been replaced by the route depicted in Figure 17 on 
Page 29.  Aircraft now transition over FERGI to the vicinity of DARIC and follow the river. 
 

 
Figure 11 - River Visual Approach RWY 19 
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LDA-Y APPROACH RWY 19 
 

The LDA (Localizer Type Directional Aid) Y RWY 19 procedure generally follows the 
same initial flight path of the as the original RIVER VISUAL, tracking on a course of 149 degrees 
toward the airport, along the Potomac River Corridor.  The LDA-Y procedure utilizes the I-ASO 
Localizer (ground based navigational aid) which provides guidance to the airport.  The flight path 
remains over, or slightly west of, the Potomac River, however, this path has approximately a 40-
degree offset to RWY 19.  While providing greater precision during bad weather (i.e., low ceilings) 
the arrival path being offset from RWY 19 required pilots to visually locate the airport prior to 
reaching 3.5 nautical miles out, to allow the aircraft time to safely maneuver and align with the 
runway prior to landing.  This procedure is unusable in IMC weather conditions (i.e., low visibility 
(less than 3 statute miles) and low ceilings (less than approximately 1100’ MSL)).  

 

 
Figure 12 - LDA Y RWY 19 Approach 
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LDA-Z APPROACH RWY 19 
 
The LDA-Z RWY 19 procedure was developed to provide precision lateral guidance to the 

runway during lower visibility (1 NM) and ceilings (800’ MSL). This procedure uses an off-airport 
LDA/DME (ground-based navigation aid) to provide lateral guidance resulting in a flight path that 
is generally along, and at times slightly east of, the river. While the flight path, like the LDA-Y, is 
still approximately 40 degrees offset from the runway, it ensures a path clear of the prohibited 
airspace (P-56A) and intersects RWY 19 centerline at a point that allows sufficient opportunity to 
maneuver to align with the runway and land safely.  This procedure also provides lower approach 
minimums than the LDA-Y RWY 19 meaning it can be used during poorer weather conditions and 
is the only viable conventional procedure for RWY 19 arrivals during instrument weather 
conditions. 

 

 
Figure 13 - LDA Z RWY 19 Approach 
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RNAV RNP APPROACH RWY 19 
 
The RNAV RNP RWY 19 approach represents one of the major evolutions of instrument 

procedure designs incorporating curved flight paths.  Although experimentation and testing of 
Microwave Landing Systems (MLS) in the early-mid 1980s explored the possibilities of offset 
parallel or curved paths, due to a number of logistical issues and minimum cost efficiency, they 
were not deemed feasible.  

 
The advent of satellite-based procedures such as RNAV, RNAV (RNP) and RNAV (GPS) 

enabled the development of curved flight paths without major capital investments in ground-based 
or airborne equipment.  The RNAV RNP RWY 19 in use immediately prior to implementation of 
the current procedures was one of several designs attempting to utilize curved segments to create 
precision guidance to maximize flight paths over the river.  It was essentially an overlay of the old 
DCA VOR/DME 328R degree RIVER VISUAL procedure depicted in Figure 11. As with any 
emerging technology, due to rapidly changing technology on the flight deck, fleet mix and aircraft 
performance, sometimes successive revisions are necessary to refine procedures to maximize 
efficiency, to take full advantage of aircraft capability balanced against ATC operational and 
community noise concerns. 

 

 
 
 

  

Figure 14 - RNAV RNP RWY 19 
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NATIONAL DEPARTURE (SID) 
 

The NATIONAL SID is a Vector SID, meaning either ATC issues headings, or instructions 
are included on the procedure plate, for the aircraft to follow after takeoff.  These may be followed 
by additional turns or instructions to join an airway, a radial of a NAVAID, or to proceed direct to 
a NAVAID.  In the case of the NATIONAL SID, pilots are issued instructions to make a “Climbing 
left turn as soon as practical to intercept DCA VOR/DME R-328…” 
 

Given the pre-RNAV/GPS technology, this was the most accurate method of ensuring 
aircraft did not enter the Prohibited Airspace (P-56A and P-56-B) over Washington, DC.  Aircraft 
performance, weather conditions, pilot response timing and other issues could easily lead to 
aircraft spilling into the Prohibited Area which may result in significant penalties for the airline 
companies and personally for the crew. 

 
There have been no significant changes in the NATIONAL DEPARTURE affecting its 

path, but usage has dropped off significantly with the use of the RNAV departures. 
 

 
 
 

  

Figure 15 - NATIONAL Departure 
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LAZIR RNAV DEPARTURE (SID) 

 
As mentioned previously, the advent of RNAV/GPS navigation technologies allowed 

aircraft to fly a more defined path and do so with greater accuracy than available using ground-
based navigation.  

 
The LAZIR RNAV DEPARTURE, predates the DC Metroplex initiative and provided a 

predictable path that routed aircraft to the northwest clear of the DC Prohibited Airspace and 
generally along the river.  The path proceeded east of Rosslyn then over the Georgetown Reservoir 
to just west of the river and from there generally following the path of the NATIONAL SID. 

 

 
  Figure 16 - LAZIR Departure 
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Post Metroplex 
 
RIVER VISUAL RWY 19 
 

The RIVER VISUAL was revised to utilize RNAV Waypoints, common to the RNAV 
RNP RWY 19 procedure, instead of the DCA 328R (navigational aid used for conventional 
approaches).  The goals of this revision were to utilize a common waypoint (FERGI) as an initial 
approach fix that was already coupled to several STARs, and to track the Potomac River more 
closely.  This revision shifted the initial segment of the approach, 4 to 6 nautical miles northwest 
of the previous version.  While the intent of this revision may have been in keeping with the FAA 
& Metropolitan Washington Airports Authority’s (MWAA) stated intent to “maximize time over 
water” by using RNAV/PBN to define flight tracks and deploy advanced flight deck technology 
to precisely fly a defined path more accurately.  This condition is only true between DARIC and 
the airport. The initial segment of the approach between FERGI and DARIC is inland from the 
river over residential areas in Montgomery County. 

 

 
Figure 17 - River Visual Approach RWY 19 (Revised) 
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LDA-Y RWY 19 
 

There was virtually no change in the LDA Y approach post Metroplex. Due to the 40-
degree offset of the inbound course and the RWY 19 centerline and the resultant high minimums, 
this procedure provides limited benefit to DCA operations, so its usage has dropped significantly. 

 

 
Figure 18 - LDA Y RWY 19 Approach (Revised) 
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LDA-Z RWY 19 
 

As with the LDA-Y procedure, there were virtually no change to the primary flight path of 
the LDA Z procedure. The only notable change being the relocation of the FERGI waypoint 
approximately 1 nautical mile inland to the northwest.  As a matter of reference, the FERGI 
waypoint is common to several RNAV Standard Terminal Arrival Routes (STARs) serving DCA 
and ties the STARs to the final approach procedures providing a significant ATC operational 
benefit. 

 

 
Figure 17 - LDA Z RWY 19 Approach (Revised) 
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RNAV RNP RWY 19 
 

The RNAV RNP RWY 19 procedure represents the most significant change within the 
scope of the study.  The procedure moved the intended flight path east, from a track over the Naval 
Surface Warfare Center and just west of the CIA facility, approximately 1 nautical mile to a track 
from the relocated FERGI WP to the DARIC WP.  Then the procedure proceeds generally along 
the river to the SETOC waypoint where the balance of the procedure remains unchanged.  Again, 
as with the RIVER VISUAL, it seems that this revision was intended to “maximize time over 
water,” but the ground track is only over water (the river) south of the DARIC WP. 

 

 
Figure 20 - RNAV RNP RWY 19 (Revised) 
  

RNAV RNP RWY 19 
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HOLTB DEPARTURE 
 

Repeated occurrences of aircraft entering the P-56A prohibited airspace led to the 
development of the HOLTB RNAV SID, which was implemented in early 2020.  In an attempt to 
reduce incursions into this prohibited airspace, the HOLTB RNAV SID created the REVGE WP, 
shifting the initial segment of the SID approximately 800 feet west of the of the previous LAZIR 
SID, and further away from P-56A.  Other than this change, the HOLTB SID follows an almost 
identical path of the LAZIR SID. 

 

 
Figure 21 - HOLTB Departure 

  

HOLTB RNAV SID 
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Noise Exposure Data 
 
 MWAA operates and maintains 15 noise monitor terminals (NMTs) located in proximity 
to DCA flight paths.  These NMTs enable airport staff to monitor aircraft noise levels, to observe 
trends in aircraft noise exposure, and to analyze the impacts of changes in flight procedures.  This 
data is reported on a monthly basis. 
  

This analysis included analyses of data from eight monitors located within the study area 
north of DCA.  The noise monitors included in this analysis are shown in the map below.  The 
noise monitors for DCA are depicted with black circles and numbered.  The noise monitors 
included in this study are denoted with blue circles with white numbers.   
 

 
Figure 18 - DCA NMT Locations 
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The NMTs are also listed in the table below, ordered based on the jurisdiction in which 

they are located. 
 

 
Table 5 - Noise Monitor Locations (Data source: MWAA) 

 
 Noise monitor data for 2014 and 2019 was reviewed. A review of the available data 
revealed a change in software and how noise data was processed, beginning in 2015.  A software 
upgrade was applied, enabling more reliable characterization of noise events, and identifying them 
as aircraft-related or community-related.  Based on this, it was determined that a comparison of 
2014 data to data collected in 2015 and beyond would on not be valid.  Therefore, the noise analysis 
focused on NMT data from 2015 through 2019. 
 
Day-Night Level 
 

In addition to improving the characterization of noise events, the advanced processing 
enabled calculation of multiple metrics of interest including: Day-Night Level (DNL), Equivalent 
Continuous Sound Level (Leq), and the Number of Aircraft Events.   

 
 The Day-Night Average Sound Level (DNL) metric is the standard noise metric required 
by the FAA for measuring noise exposure around airports.  The FAA defines DNL as “the metric 
used to reflect a person's cumulative exposure to sound over a 24-hour period, expressed as the 
noise level for the average day of the year on the basis of annual aircraft operations.”  A 10-decibel 
penalty is applied to each take-off or landing occurring after 10:00 PM and before 7:00 AM to 
reflect the increased impact of aircraft noise during nighttime and early morning hours.   
 
Equivalent Continuous Sound Level 
 

Equivalent Continuous Sound Level or Leq is defined as, “the level of continuous sound 
over a given time period that would deliver the same amount of energy as the actual, varying sound 
exposure.” In other words, the sound exposure over a specified time period is averaged. While 

Noise Monitor City Jurisdiction
5 Arlington Arlington
7 Arlington Arlington

20 Arlington Arlington
4 Washington DC
6 Washington DC
3 McLean Fairfax
2 Cabin John Montgomery

22 Potomac Montgomery
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some question the validity of both DNL and Leq as a metric for analyzing community impact and 
predicting annoyance, for this study, both metrics were used to compare noise exposure levels 
during the study period. 

 
 The final metric analyzed was the “Number of Aircraft Events” which simply counts the 
number of noise events captured by the noise monitor that are attributed to aircraft operations.  
 
 All three of these metrics were analyzed for the 8 monitors identified for study.  Noise data 
from 2015 through 2019 was analyzed and compared for each monitor location.  An analysis of 
the DNL levels at each monitor was conducted including both month-to-month fluctuations as well 
as changes year-over-year.  To simplify the presentation of this data, monthly DNL levels were 
compiled and averaged to come up with the annual (averaged) DNL value.  The results of the 
annual comparison are summarized in Figure 23.  While there is some fluctuation in DNL annually, 
the lines remained flat.  NMTs 3 and 7 indicate a slight decrease in DNL when comparing 2015 
and 2019, while the remaining; NMTs 2, 4, 5, 6, 20, and 22, indicate slight increases in DNL 
(below 1.5 db increase) when comparing these two years.   
 

As previously noted, DNL is the metric required by the FAA and DNL 65 is the level 
considered “significant” or the level at which noise-sensitive land-uses would be considered non-
compatible.  FAA requires noise modeling to be used for airport noise analyses (i.e., Part 150 
studies).  Noise monitor data can be used to supplement this data.  In the case of DCA, the noise 
monitor data, noise exposure levels at all of the monitors analyzed reported aircraft noise exposure 
levels below DNL 65. 

 

  
Figure 193 - Annual Aircraft DNL (Data source: MWAA) 
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The Leq metric is similar to DNL but does not include the 10-decibel penalty for operations 

during nighttime and early morning hours.  As expected, the Leq curves are consistent with the 
DNL curves, both of which are fairly flat. The Leq values are lower based on the omission of the 
10-decibel penalty included in DNL. 

 

 
Figure 24 - Annual Aircraft Leq (Data source: MWAA) 
 

While DNL and Leq metrics measure noise exposure, the number of events metric 
correlates more directly with what people experience.  The number-of-events metric quantifies the 
number of noise events picked up by the NMTs and those attributed to aircraft operations.   

 
Number-of-Events 
 

The Number-of-Events metric quantifies the number of noise events that that noise 
monitoring system characterized as “aircraft-related.”  When reviewing noise event data, it is 
important to note that not all monitors will receive the same noise exposure in terms of acoustic 
energy or number of aircraft noise events.  The number of events registered at each NMT will vary 
based on a number of factors including the distance the NMT is from the airport (which affects the 
altitude and sound level of aircraft overflights at each monitor), operational flow (aircraft landing 
and taking off to the north or south), total operations, arrival and departure procedures flown 
(which will impact flight path), and other factors. 
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 Figure 25 summarizes the number-of-aircraft-noise-events captured at each of the study 
NMTs, for 2015 through 2019.  While total operations remained fairly flat, the data below shows 
a clear trend upward, and while flat in some sections, the overall trend seems to suggest an increase 
in noise events over the study period.  
 

 
Figure 25 - Annual Aircraft Noise Events (Data source: MWAA)  
 

Table 6 below highlights the differences between annual aircraft noise events for 2015 and 
2019.  A comparison of 2015 and 2019 data shows an increase in noise events at all NMTs with a 
range of 2% at NMT 3 to an increase of 36% at NMT 20.  The average increase is 15% across all 
eight of the NMTs.  It is important to note the number of events does not incorporate noise level 
measurements, so an increase in the number-of-events may or may not correlate with an increase 
in total noise exposure.  For example, there could be an increase in 50 decibel events and a 
reduction in noisier 70 decibel events.  While the number-of-aircraft-events is easier to correlate 
(directly) to what residents hear, unlike DNL and Leq, it does not account for the level of the noise 
events.  Based on the fleet mix assessment and the consistency in the fleet between 2015 and 2019, 
the assumption can be made that the increase in the number-of-events is likely due to an increase 
in overflights and changes in flight paths when comparing the two sample periods.  
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Table 6 - Annual Aircraft Noise Events (Data source: MWAA) 
 

Conclusion 
 
 The review of historical and existing conditions establishes the foundation from which the 
next phase of this project will begin.  Component 2 will focus on identifying strategies for reducing 
community noise impacts moving forward.  
 
 Aircraft noise remains a growing concern for communities north of DCA in spite of efforts 
by MWAA and the FAA to address these issues.  A review of this history and the community 
responses (both positive and negative) will help drive ABCx2’s approach to identifying noise 
abatement strategies leveraging extensive community input. 
 
 Noise abatement strategies to be explored will include changes in airspace, flight procedure 
modification and design, and airport operational procedures and practices.  
 
 
 
 
 
 
 
 
  

NMT Jurisdiction 2015 2019 Operations Percentage
2 Montgomery County 111,717 133,156 21,439 16%
3 Fairfax 39,618 40,590 972 2%
4 Washington DC 128,122 142,735 14,613 10%
5 Arlington County 127,121 142,962 15,841 11%
6 Washington DC 120,505 140,123 19,618 14%
7 Arlington County 128,939 144,412 15,473 11%

20 Arlington County 34,292 53,460 19,168 36%
22 Montgomery County 64,778 83,312 18,534 22%

Difference
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Definition of Key Terms 
 
Approach Minimums – The minimum altitude that a pilot may descend the aircraft to, based upon 
existing weather conditions and visibility, to remain clear of terrain and obstructions, to a point 
where the pilot can take over visually and land. 
 
Community Working Group (CWG) 
 
Conventional Procedure - An instrument flight procedure that requires ground based navigational 
aids (NAVAID) to provide course guidance for an instrument approach to an airport. 
 
DCA – The three-letter identifier for either the Ronald Reagan Washington National Airport or 
the ground based navigational aid associated with the airport – the DCA VOR/DME. 
 
Distance Measuring Equipment (DME) –– A NAVAID used to determine distance in NM from 
the station. 
 
DNL (Day-Night Level, DNL) - The noise exposure level averaged over a 24-hour period. Noise 
events between 10 P.M. and 6:59 A.M. incur a 10-decibel penalty to account for the increased 
community impact of noise events during nighttime and early-morning hour. 
 
Global Positioning System (GPS) – A space based navigational aid. 
 
I-ASO – The identifier for a localizer used for course guidance to the airport.  (See definition of 
localizer). 
 
Instrument Meteorological Conditions (IMC) – Weather conditions in which the ceiling is 
reported to be less than 1000 feet above ground level and/or the visibility is less than three (3) 
statute miles. 
 
Localizer Type Directional Aid (LDA) – A localizer normally located off-airport or on airport 
that is not directly aligned with the runway. 
 
Equivalent Continuous Sound Level (Leq) - The level of sound exposure resulting from the 
accumulation of sound levels over a specified period of time.  Leq24 for example would quantify 
the sound exposure level over a 24-hour period. 
 
Localizer – A ground based directional aid that provides precision lateral guidance to an airport 
or runway. 
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Microwave Landing System (MLS) – A largely experimental instrument landing system that was 
deployed to a few airports for testing in the 1980s. 
 
Mean Sea Level (MSL) – Commonly used when referencing aircraft altitudes above the level of 
the oceans. 
 
Navigational Aid (NAVAID) – A ground based navigational aid used to provide aircraft course 
guidance to/from the station and/or distance measuring equipment used to determine the slant 
range distance from a station. 
 
Nautical Mile (NM) - Nautical miles are used in aviation lieu of statute miles.  One nautical mile 
is equivalent to 1.15 statute miles. 
 
Prohibited Area 56 (P-56-A and P-56-B) – The airspace that surrounds the White House, Capital 
Building, and other government office buildings in which flight by aircraft is prohibited.  
 
Performance Based Navigation (PBN) – A very precise navigational criteria or standard by 
which instrument flight procedures are designed allowing the use of RNAV and/or GPS to fly very 
accurate arrival and departure routes. 
 
RADIAL – A specific electronic course defined in one of 360-degrees from a NAVAID such as a 
VOR or TACAN that aircraft may use to navigate to/from a station expressed as a number followed 
by the letter “R” – i.e., 328R 
 
Area Navigation (RNAV) - One of several kinds of systems (including GPS) used by aircraft to 
navigate point to point without having to fly directly to/from a NAVAID. 
 
Required Navigation Performance (RNP) – A very precise version of RNAV that is normally 
used for instrument approach procedures but that may also be used in other instrument flight 
procedures. 
 
Runway (RWY) 
 
Standard Instrument Departure (SID) 
 
Standard Terminal Arrival Route (STAR) 
 
Tactical Air Navigation (TACAN) – A NAVAID used by military aircraft. 
 



Page 42 of 43 
 

Very High Frequency Omni Range (VOR) – A NAVAID that produces 360-degrees of 
electronic radials for aircraft to navigate to/from a station. 
 
Waypoint (WP) – A point in space that aircraft can navigate to using RNAV. 
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Appendix 1 
 

ABCx2 Recommendations for Component 2 
Identification and Evaluation of Alternatives to Reduce Aircraft Noise 
Procedure Design 
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ABCx2 Recommendations for Component 2 

Identification and Evaluation of Alternatives to Reduce Aircraft Noise 
Procedure Design 

 
Primary Goal – Equitable Distribution of Noise Based Upon the Center of Population (See 
Appendix 1 for Strategies) 
 

1. Advanced RNP (A-RNP) – Definition: 
 

Advanced Required Navigational Performance (A-RNP) is a new performance and 
functional requirement that will allow aircraft to conduct Standard Instrument Departures 
(SID) Standard Terminal Arrival Routes (STAR) and A-RNP Approaches within the 
National Airspace System.  The new functionality allows aircraft and aircrews the ability 
to perform certain maneuvers, such as Radius to Fix (RF) turns, without the advanced 
onboard monitoring required for RNP-AR procedures.  (RNP-AR is Required Navigational 
Performance with Special Authorization Required.) 
 

a. A-RNP and RNP-AR SIDs – Study the possibility of implementing both A-RNP 
and RNP-AR SIDs departing Runway 1 at DCA to determine if it is possible to 
apply criteria that will allow aircraft to follow the river more closely on departure 
while providing adequate separation from P-56 and making necessary adjustments 
for the Primary Goal. 

 
b. A-RNP Approach to 19 – Study the possibility of implementation an A-RNP 

overlay of the RNAV (RNP) RWY 19 RNP-AR approach.  In the process, the 
existing approach would be evaluated to determine if any adjustments can be made 
for the Primary Goal.  Additionally, an A-RNP overlay would allow for a greater 
aircraft participation rate on the preferred approach path. 

 
2. Evaluate RNAV-1 SIDs – Conduct a full evaluation of the existing SIDs and proposed 

modifications to determine if noise impact can be reduced to communities in accordance 
with the Primary Goal. 

 
3. Evaluate RNAV/GPS RWY 19 Approach – Conduct a full evaluation of the existing 

approach and proposed modifications to determine the best possible path to achieve the 
Primary Goal. 

 
4. Evaluate P-56 Incursions Pre/Post 2015 – Determine what FAA and USSS deem as an 

acceptable distance from P-56 for procedure design and ensure all of the above-mentioned 
procedures comply with that standard. 
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5. TAA Concept – The following discussion is from a Q&A session between Montgomery 

County and ABCx2 in October 2019.  Following the discussion, we will recommend next 
steps towards the coordination and implementation of the TAA Concept. 

 
Terminal Arrival Area Concept Discussion from October 2019: 
 
Scenario 3 
 
Back to the Future 
 

1. What new technological capabilities would be needed to recreate the dispersion that existed 
pre-metroplex? (Please feel free to speculate.) – This will be addressed in the TAA 
discussion below. 

 
2. Are there any technological innovations on the horizon that would allow the FAA to 

recreate dispersion?  If so, do you have any idea of the timeframe in which such solutions 
might become available? – This will be addressed in the TAA discussion below. 

 
Scenario 3 – Back to The Future –   Terminal Arrival Areas, or TAAs, were in use at many airports 
several years ago.  The beauty of a TAA is that the TERPS requirements were done over a large 
area to ensure terrain and obstruction avoidance and aircraft could be cleared for an approach much 
further from the airport without as much phraseology or restrictions.  However, the same reasons 
that brought them into existence is also the reason fell out of favor. Calculating the terrain and 
obstruction evaluation over such a large area was cumbersome and time consuming and the FAA 
felt that it reduced their productivity in the Flight Procedures Division.  Specifically, it took too 
much time for a Flight Procedures Specialist to TERPS out a single approach.  They needed more 
approaches churned out per cycle, because of this TAAs fell by the wayside.   
 
The good news is that the TAA concept can still be utilized without implementing/publishing a 
TAA!  The TAA concept and several of the ideas mentioned above, specifically the multiple initial 
approach fix concept, may be used by PCT controllers to better disperse arrivals over a wider area.  
This would reduce the high concentration of aircraft noise over affected communities 
 
One factor in calculating the disturbance experienced by a community due to airport noise is the 
volume of traffic or Number of Events experienced in an hour.  To the benefit of the Montgomery 
County, DCA is near capacity so there isn’t much room to put more numbers of aircraft over the 
community.  
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Currently, DCA is not authorized to conduct Reduced Separation on Final Operations on Runway 
19.  This means that the arrival capacity at DCA is at or near its maximum capacity. (See Attached 
AAR Model and Capacity Profile) Assuming minimum separation on final is 3NM and adjusting 
for some small aircraft following large aircraft (which requires 4NM), the best AAR DCA could 
most likely achieve is around 40 arrivals per hour.  However, since DCA is, for all intents and 
purposes, a one runway operation, departures must be factored in.  In order for an aircraft to depart 
between each arrival, the minimum spacing between arrivals at the landing threshold is usually 
around 4NM.  Using the attached charts and estimating an average ground speed of 130 knots a 
normal arrival rate could be calculated to be around 32-36 operations per hour on a good weather 
(VMC) day. 
 
Given the above information, the next step is to determine how best to get aircraft to the airport in 
a more environmentally friendly way.  Initially, to do so some assumptions (educated guess) about 
the airspace and aircraft need to be made 
 
Assumptions: 

1. Metroplex Airspace is designed to be safe and efficient.  Noise mitigation is a tertiary 
objective.  Although there are noise and environmental concerns that must be addressed 
during a Metroplex Project, safety and efficiency rank number one and two among the 
concerns of the FAA and the airlines.  Therefore, it is safe to assume that the airspace and 
procedures published during the Metroplex Project were the safest and most efficient that 
the FAA could come up with given current rules, regulations and technology. 

 
2. Newer aircraft are quieter, for example the newer A321 and B737-900 are much quieter 

than the older B727 and DC9 aircraft.  This is both good and bad for communities.  The 
benefit is that the aircraft are quieter.  However, even though some communities have the 
same amount or more overflights as they have had in the past, the NEPA calculations of 
noise impact have been reduced by the quieter aircraft and sound insulation, and other 
mitigations are not required because the 65DNL noise contours are shrinking due to the 
quieter aircraft.  Many communities find this very frustrating because they are still being 
overflown by just as many aircraft while there is seemingly nothing that can be done about 
it.  This leaves communities with alternative procedures as the best way to mitigate and/or 
disperse noise. 
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3. Newer aircraft are slicker, meaning that they are much more aerodynamically efficient and 

produce much less drag than older airframes.  While this helps to contribute to making 
aircraft quieter and producing less wake turbulence, it also means that energy management 
becomes a problem.  Energy management is when an aircraft is descending, it is in a high 
energy state, clean configuration and high velocity.  In these newer aircraft, pilots generally 
have a choice of slowing the aircraft down or descending at a moderate or higher rate.  But 
they can’t do both.  However, both are required to configure the airplane for approach and 
landing.  Therefore, there must be enough distance in the flight path to allow the aircraft to 
descend and then slow or vice versa. 

 
Given the above assumptions, what options do we have to mitigate noise and what are the pros 
and cons of each mitigation? 
 

1. The FAA has discussed the possibility of using multiple Initial Approach Fixes (legs) (aka 
“bat wings”) to provide some dispersion of noise and a high quality of energy management.  
Of great concern to the FAA is the number of missed approaches/go-arounds experienced 
at DCA due to the nature of the approach to runway 19. Virtually all approaches to runway 
19 require a sharp turn at low altitude on short final to execute a landing.  This is obviously 
due to the proximity of the airport to prohibited airspace.  Having multiple legs with fixed 
flight path distance to the runway assists both controllers and pilots in planning the descent 
and speed reduction necessary no manage aircraft energy in such a manner as to reduce the 
possibility of missed approaches/go-arounds.  This is why the FAA and the airlines favor 
this option. 

 
2. The TAA Concept – This option could only be used when aircraft are in a proper 

configuration to be able to manage energy for descent to DARIC so as to cross DERIC at 
2600 feet.  This will allow pilots to manage their aircraft energy to reduce the possibility 
for a missed approach/go-around.  The good thing about the TAA Concept is that it allows 
controllers to sequence aircraft over a much broader area thereby disbursing noise instead 
of concentrating it over the same ground track airplane after airplane.  The downside of 
this concept is that the controllers do not have the same number of visual indicators to 
ensure that pilots are in the best position to execute the approach and manage aircraft 
energy.  Most of this can be mitigated by controller training, but there will still be times 
and traffic situations where it may be desirable to use the multiple leg concept or even the 
straight in final over FERGI.  Ultimately, traffic volume, complexity and weather will 
dictate which option the controller chooses.  Having said that, the TAA Concept gives 
controllers an option to mitigate noise that they have not used in the past due to concerns 
regarding aircraft flying lower than 3000 feet for several miles before reaching DARIC. 
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Implementing the TAA Concept is a matter of training.  This capability exists today with 
the existing RNAV approach to runway 19.  However, there would obviously be a tradeoff 
between altitude and noise dispersion.  The Round Table must be fully aware that aircraft 
could be cleared for approach and travel several miles at 2600 feet while transitioning to 
DARIC.  The TAA Concept would be used to enable a wider dispersion of noise in 
exchange for the lower altitude necessary to ensure that aircraft are properly configured for 
the approach and are in a position to properly manage their aircraft energy. 
 
The benefits of the TAA Concept can be further advanced with the proposed redesign of 
the procedure.  The placement of New-DARIC should be such that it meets the following 
specifications: 
Approach Design Criteria: 
a. New-DARIC should be no lower than 2600 feet MSL 
b. New-DARIC should be located along the existing LDA-Z final approach course 
c. New-DARIC must meet the criteria to remain an Intermediate Fix (IF) 

 
Metrics – How is the effectiveness of the TAA Concept measured?  Metrics must be established 
to measure the reduction of flights over FERGI.  These must be quantifiable using reliable data to 
show the difference in overflights along the path between FERGI and New-DARIC so that the 
efficacy of the procedure can be evaluated objectively.  Unfortunately, people are really good at 
identifying when there is a problem, but not so good at identifying when there is an absence of a 
problem.  In other words, the sight or sound of an annoyance may be reported, while the absence 
of it may not.   Therefore, data will be used to show the percentage of reduction of overflights 
along the FERGI to New-DARIC flight path. 
 
Setting Expectations – The TAA Concept will reduce overflights between FERGI and New-
DARIC, not eliminate them.  There will always be weather and traffic conditions in which aircraft 
must be vectored further out to the northwest and subsequently transition along the flight path from 
FERGIE to New-DARIC.  However, we are also confident, that if you give a controller a new tool, 
they will find a way to use it!   This gives ABCx2 hope that, as controllers and pilots get used to 
the new approach options available to them,  they will begin to realize the potential it has to 
increase efficiency and the dispersion of noise thereby arriving at a win-win solution for the DCA 
airspace and the communities that live under it. 
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6. TAA Concept - Next Steps: 

 
a. The first step is to reestablish communications with Potomac TRACON.  This is 

the key element to the potential implementation of this concept. 
 

b. Once communication is reestablished, we will work towards the implementation of 
a 180-day test of the concept.  This will require agreement and full participation 
from the NATCA Local. 

 
c. Once the procedures are agreed to, controller training must be conducted.  This will 

normally take 30-60 days to accomplish. 
 

d. Once the TAA Concept is implemented, ABCx2 will evaluate the track data to 
determine the effectiveness of the procedure. 

 
e. After the first 90-days of the test, the parties should meet to discuss the 

effectiveness of the test and any issues encountered. 
 

NOTE- If at any time a safety issue is encountered, we can expect the FAA to suspend the 
test until a determination is made that the test can resume safely, or if not, terminate the 
test. 

 
f. If the parties determine that the TAA Concept is viable, steps will be taken to 

implement the ATC procedure on a permanent basis. 
 

g. Once it is determined that the procedure will continue, modification of the RNAV 
(GPS) RWY 19 and other related approaches can proceed without disruption to the 
TAA concept. 

 
h. Follow Up – The use of the TAA Concept should continue to be evaluated and if 

possible, improved upon over time.  Continually encouraging the use of the TAA 
Concept should remain a high priority. 
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Appendix 1 – Strategies for Equitable Distribution of Noise 

 
 
There are multiple approaches we can use when designing the flight procedures depending on the 
desired ground track and how the community wants noise exposure and/or overflight activity 
distributed.  Four potential options are described below. 
 
Base ground track on total population exposed.   
Design procedures to equalize noise exposure based on total population along the route, between 
a specific start and end altitude.  For arrivals, the portion of the track could be measured from 
8,000 feet to the runway TDZ.  For departures, the portion of the track could be from runway 
threshold to 8,000 feet.  
Noise exposure would be modelled based on population centroids.  In the example below, the 
dots would represent specific noise exposure levels based on a single event. You would then 
count the total population exposed (on each side of the river), and work to design the procedure 
so both sides are roughly equal in terms of total population exposed to the specified exposure 
level (i.e. DNL 55/60/65 dBA). 
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Parallel Centroid Comparison 
While the total population approach looks at the population over the entire procedure (or 
procedure segment), another approach would be comparing noise at specific points along the 
track.  Along the route, specific centroids would be compared on either side of the river and the 
design would strive to ensure equal noise levels on both sides. 
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Center track based on compatible/non-compatible land-uses 
One of the most common approaches is designing the procedure so the ground track is 
equidistant between the boundaries of compatible land uses.  Because zoning along the shoreline 
can vary, some communities prefer to center the ground track between non-compatible areas 
rather than the shoreline itself.  So if there is residential development on the shore in one county 
and industrial on the other, the ground track would be designed closer to the side with the 
industrial (non-noise-sensitive) zoning, and further from the noise sensitive zoning on the other 
side.  
 

 
 
 
Center track based on shoreline 
Another common approach is to design the flight procedure, so the ground track is centered 
between the shorelines (i.e. east and west), over the middle of the river.  This approach does not 
vary based on land-use so if one side of the river has noise-sensitive development and the other 
has compatible development, the track is still designed to be equidistant to both shorelines. 
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