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Summary
Capitol Airspace conducted an obstruction evaluation and airspace analysis for the National Landing
Master Plan (National Landing) project in Arlington County, Virginia. The purpose for this analysis was to
identify obstacle clearance surfaces established by the Federal Aviation Administration (FAA) that could
limit structure heights within the defined study area (black outline, Figure 1).
The FAA requires that all structures exceeding 14 CFR Part 77.9 notification criteria be submitted to the
FAA so that an aeronautical study can be conducted. The FAA’s objective in conducting aeronautical
studies is to ensure that proposed structures do not affect the safety of air navigation or the efficient
utilization of navigable airspace by aircraft. The result of an aeronautical study is the issuance of a
determination of ‘hazard’ or ‘no hazard’ that can be used by the proponent to obtain necessary local
construction permits. It should be noted that the FAA has no control over land use in the United States
and cannot enforce the findings of its studies.
The lowest obstacle clearance surfaces overlying the National Landing Master Plan project range from 55
to 400 feet above mean sea level (AMSL) and are associated with Ronald Reagan Washington National
(DCA) visual glide slope indicators (VGSI) and instrument departure and approach procedures. Proposed
structures that exceed these surfaces could have an impact on VFR operations, instrument departure
procedure minimum climb gradients, and instrument approach procedure minimum altitudes. If the FAA
determines that these impacts would affect a significant volume of operations (one per day for VFR, one
per week for IFR), it could result in determinations of hazard.
This study did not consider electromagnetic interference on FAA communication or surveillance radar
systems. However, the National Landing project is located within enroute and terminal NAVAID protection
areas. If the FAA determines that proposed structures would have a significant physical and/or
electromagnetic effect on navigational facilities, it could result in determinations of hazard.

Capitol Airspace applies FAA defined rules and regulations applicable to obstacle evaluation, instrument procedures assessment and visual
flight rules (VFR) operations to the best of its ability and with the intent to provide the most accurate representation of limiting airspace surfaces
as possible. Capitol Airspace maintains datasets obtained from the FAA which are updated on a 28-day cycle. The results of this analysis are
based on the most recent data available as of the date of this report. Limiting airspace surfaces depicted in this report are subject to change
due to FAA rule changes and regular procedure amendments. Therefore, it is of the utmost importance to obtain FAA determinations of no
hazard prior to making substantial financial investments in this project.
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Methodology
Capitol Airspace studied the proposed project based on location information provided by JBG Smith. Using
this information, Capitol Airspace generated graphical overlays to determine proximity to airports (Figure
1), published instrument procedures, enroute airways, FAA minimum vectoring altitude charts, and
minimum instrument flight rules (IFR) altitude charts.
Capitol Airspace evaluated all 14 CFR Part 77 imaginary surfaces, published instrument approach and
departure procedures, visual flight rules operations, FAA minimum vectoring altitudes, minimum IFR
altitudes, and enroute operations. All formulas, headings, altitudes, bearings, and coordinates used during
this study were derived from the following documents and data sources:
•
•
•
•
•
•
•
•

14 CFR Part 77 Safe, Efficient Use, and Preservation of the Navigable Airspace
FAA Order 7400.2M Procedures for Handling Airspace Matters
FAA Order 8260.3E United States Standard for Terminal Instrument Procedures
FAA Order 8260.58B United States Standard for Performance Based Navigational (PBN)
Instrument Procedure Design
FAA Advisory Circular 150/5300-13A Airport Design
Technical Operations Evaluation Desk Guide for Obstruction Evaluation/Airport Airspace Analysis (1.5.1)
United States Government Flight Information Publication, US Terminal Procedures
National Airspace System Resource Aeronautical Data

Figure 1: Public-use (blue), private-use (red), and military (black) airports
in proximity to the National Landing project
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Study Findings
14 CFR Part 77.9 Notice Requirements

The FAA requires notice of proposed structures that exceed 200 feet AGL or imaginary surfaces associated
with runways at public-use airports, military airports, or any airport with an FAA-approved instrument
approach procedure. The size and slope of the notice surfaces are directly related to the length of the
longest runway at that airport. Proposed structures that exceed notice criteria must undergo aeronautical
study to ensure that they would not have an adverse effect on the safety and efficiency of air navigation.
The FAA additionally requires notice for structures within airport instrument approach areas (IAA)
incorporated by reference in FAA Order 7400.2.1
14 CFR Part 77.9 notice surfaces (purple outline, Figure 2) and instrument approach areas (IAA) (blue
outline, Figure 2) overlying the National Landing project:
Ronald Reagan Washington National (DCA)
77.9(b):
22 to 60 feet AMSL
IAA:
13 to 14 feet AMSL

Proposed structures that exceed these surfaces would require notice to the FAA.

Figure 2: 14 CFR Part 77.9 notice surfaces (purple outline) and
instrument approach areas (blue outline)

1

FAA Order 7400.2M Procedures for Handling Airspace Matters Figure 5-2-5 defines instrument approach areas for the basis of determining
14 CFR Part 77.9 notice requirements. These surfaces extend six nautical miles along the extended runway centerline and reach a maximum
width of two nautical miles.
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14 CFR Part 77.17(a)(2) Obstruction Standard and 77.19/21/23 Imaginary Surfaces

The FAA uses level and sloping imaginary surfaces to determine if a proposed structure is an obstruction
to air navigation. Structures that are identified as obstructions are then subject to a full aeronautical study
and increased scrutiny. However, exceeding a Part 77 imaginary surface does not automatically result in
the issuance of a determination of hazard. Proposed structures must have airspace impacts that
constitute a substantial adverse effect in order to warrant the issuance of determinations of hazard.
14 CFR Part 77.17(a)(2) obstruction standards (dashed blue outline, Figure 3) and imaginary surfaces (solid
blue outline, Figure 3) overlying the National Landing Master Plan project:
Ronald Reagan Washington National (DCA)
77.17(a)(2): 214 to 267 feet AMSL
77.19:
48 to 164 feet AMSL

Proposed structures and temporary construction equipment that exceed these surfaces will be identified
as obstructions. Additionally, proposed structures higher than 499 feet AGL will exceed 77.17(a)(1) – a
height of 499 feet AGL at the site of the object – and will be identified as obstruction regardless of location.
However, heights in excess of these surfaces are feasible provided proposed structures do not exceed
FAA obstacle clearance surfaces.

Figure 3: Ronald Reagan Washington National (DCA) 77.17(a)(2) obstruction standard (dashed blue) and
77.19 imaginary surfaces (solid blue)
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Visual Flight Rules (VFR) Traffic Pattern Airspace

VFR traffic pattern airspace is used by pilots operating during visual meteorological conditions (VMC). The
airspace dimensions are based upon the category of aircraft which, in turn, is based upon the approach
speed of the aircraft. 14 CFR Part 77.17(a)(2) and 77.19 (as applied to a visual runway) imaginary surfaces
establish the obstacle clearance surface heights within VFR traffic pattern airspace.
Ronald Reagan Washington National (DCA) VFR traffic pattern airspace overlies the National Landing
project (Figure 4). However, due to the air carrier nature of operations at the airport, the FAA has not
historically considered impact on VFR traffic pattern airspace. As a result, this segment of airspace should
not limit structure heights within the defined study area.

Figure 4: Ronald Reagan Washington National (DCA) VFR traffic pattern airspace
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Charted VFR Helicopter Routes

The FAA publishes VFR helicopter routes to enhance helicopter access into, egress from, and operation
within high density traffic areas. These routes usually follow landmarks such as rivers and highways and
are charted with reference to visual landmarks along with recommended altitudes.
Proposed structures within 250 feet of route centerlines could have an impact on enroute helicopter
operations. If the FAA determines that this impact would affect a significant volume of VFR helicopter
operations, it could result in determinations of hazard.
Charted VFR helicopter Route 6 and Route 7 (blue, Figure 5) overlie the National Landing project. The
Route 6 charted altitude is 200 feet AMSL or lower and could limit development in the northern section
of the study area. The Route 7 charted altitude is 1,000 feet AMSL; the obstacle clearance surface is 700
feet AMSL and is in excess of other, lower surfaces.

Figure 5: Baltimore-Washington Helicopter Route Chart and the National Landing project
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Visual Glide Slope Indicators

Visual Glide Slope Indicators (VGSI) provide a visual aid to aircraft approaching to land. Different light
combinations indicate an approaching aircraft’s position relative to the published visual glide path angle.
Proposed structures that exceed the VGSI obstacle clearance surface (OCS) would require an increase to
the visual glidepath angle and/or threshold crossing height. However, these changes are often not
feasible, and the only resolution is to remove the VGSI from service which would likely result in
determinations of hazard.
Proposed structures outside of the obstacle clearance surface that only exceed the light signal clearance
surface (LSCS) may still be approved. In these cases, a Flight Inspection is required to identify the lateral
limits of the VGSI visible light beam to determine if “baffling” is necessary. The costs associated with the
Flight Inspection and potential subsequent baffling would be the responsibility of the wind project.
Ronald Reagan Washington National (DCA)
Runway 15 Precision Approach Path Indicator (PAPI)
The OCS (blue outline, Figure 6) and LSCS (purple outline, Figure 6) range from 77 to 124 feet AMSL
where they overlie the study area and are some of the lowest height constraints overlying the
northeastern section of the study area.

Figure 6: Ronald Reagan Washington National (DCA) Airport Runway 15 PAPI
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One Engine Inoperative Procedures

The FAA requires that airlines develop one engine inoperative (OEI) procedures that allow for the
clearance of all terrain and obstacles should an aircraft lose an engine during departure. Aircraft
performance calculations based on the loss of one engine ensure that aircraft meet these clearance
requirements. The introduction of new obstacles to existing OEI procedures can impact aircraft loading
by decreasing the number of passengers or amount of fuel and cargo an aircraft can carry. While this
impact is not currently considered by the FAA during aeronautical study, it could result in airline
objections.
OEI procedures vary by airline, aircraft type, and runway end, and are proprietary airline information.
Since these procedures are not publicly available, Capitol Airspace applied the “straight” OEI obstacle
accountability areas (OAA) (Figure 7) defined in FAA Advisory Circular 120-91 Airport Obstacle Analysis to
determine the likelihood of proposed structures impacting Ronald Reagan Washington National (DCA) OEI
operations.
The Runway 33 straight out OEI OAA (blue, Figure 7) overlies a small northeastern section of the study
area. If a structure becomes the controlling obstacle for Ronald Reagan Washington National (DCA) OEI
procedures, it could impact aircraft loading and may result in objections from airlines operating at Ronald
Reagan Washington National (DCA).

Figure 7: Ronald Reagan Washington National (DCA) straight-out OEI OAA
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Instrument Departures

In order to ensure that aircraft departing during marginal weather conditions do not fly into terrain or
obstacles, the FAA publishes instrument departure procedures that provide obstacle clearance to pilots
as they transition between the terminal and enroute environments. These procedures contain specific
routing and minimum climb gradients to ensure clearance from terrain and obstacles.
Proposed structures that exceed instrument departure procedure obstacle clearance surfaces would
require an increase to instrument departure procedure minimum climb gradients. If the FAA determines
that this impact would affect as few as one operation per week, it could be used as the basis for
determinations of hazard.
Ronald Reagan Washington National (DCA)
Runway 33 Obstacle Departure Procedure
The Runway 33 initial climb area (ICA) (blue outline, Figure 8) overlies the northeastern section of
the National Landing project. Proposed structures within the ICA that require a minimum climb
gradient termination altitude of 200 feet or less above the departure end of the runway would
meet “low, close-in” criteria. Low, close-in obstacles do not impact published minimum climb
gradients and only require notation on published departure procedures. Since there is no impact
on the published minimum climb gradient, the FAA has not historically considered the notation of
low, close-in obstacles to constitute a substantial adverse effect. As a result of this practice, Capitol
Airspace does not consider the 40:1 (run:rise) obstacle clearance surface height where obstacles
would meet “low, close-in” criteria.
Considering the application of low, close-in criteria, the Runway 33 departure procedure obstacle
clearance surface is 165 feet AMSL and is one of the lowest height constraints overlying the
northern section of the study area.
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Figure 8: Ronald Reagan Washington National (DCA) Runway 33
obstacle departure procedure obstacle clearance surfaces
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Instrument Approaches

Pilots operating during periods of reduced visibility and low cloud ceilings rely on terrestrial and satellite
based navigational aids (NAVAIDS) in order to navigate from one point to another and to locate runways.
The FAA publishes instrument approach procedures that provide course guidance to on-board avionics
that aid the pilot in locating the runway. Capitol Airspace assessed 10 published instrument approach
procedures at Ronald Reagan Washington National (DCA):
Ronald Reagan Washington National (DCA)
ILS or Localizer Approach to Runway 01
ILS Approach to Runway 01 (SA CAT I)
ILS Approach to Runway 01 (Cat II)
RNAV (RNP) Approach to Runway 01
RNAV (RNP) Approach to Runway 19
RNAV (GPS) Approach to Runway 15
RNAV (GPS) Approach to Runway 33
LDA Y Approach to Runway 19
LDA Z Approach to Runway 19
Copter ILS or LOC/DME Approach to Runway 01

Proposed structures that exceed instrument approach procedure obstacle clearance surfaces would
require an increase to their minimum altitudes. Increases to these altitudes, especially critical decision
altitudes (DA) and minimum descent altitudes (MDA), can directly impact the efficiency of instrument
approach procedures. If the FAA determines this impact would affect as few as one operation per week,
it could be used as the basis for determinations of hazard.
Ronald Reagan Washington National (DCA)
ILS or Localizer Approach to Runway 01
The ILS missed approach segment obstacle clearance surfaces (blue outline, Figure 9) range from
188 to 439 feet AMSL and are some of lowest height constraints overlying the eastern section of
the study area.
The Localizer missed approach segment obstacle clearance surface ranges from 281 to 469 feet
AMSL and is one of lowest height constraints overlying the southern section of the study area.
RNAV (GPS) Approach to Runway 15
The LPV missed approach segment obstacle clearance surfaces (purple outline, Figure 10) range
from 200 to 441 feet AMSL and are some of lowest height constraints overlying the northern
section of the study area.
The LPV final segment obstacle clearance surfaces (blue outline, Figure 10) range from 55 to 280
feet AMSL and are the lowest height constraints overlying the northern section of the study area.
RNAV (GPS) Approach to Runway 33
The LPV missed approach segment obstacle clearance surfaces range from 248 to 433 feet AMSL
and are some of lowest height constraints overlying the central and western sections of the study
area.
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Figure 9: Ronald Reagan Washington National (DCA) ILS Approach to Runway 01

Figure 10: Ronald Reagan Washington National (DCA) RNAV (GPS) Approach to Runway 15 with
LPV final and missed approach segments
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Enroute Airways

Enroute airways provide pilots a means of navigation when flying from airport to airport and are defined
by radials between VHF omni-directional ranges (VORs). The FAA publishes minimum altitudes for airways
to ensure clearance from obstacles and terrain. The FAA requires that each airway have a minimum
obstacle clearance of 1,000 feet in non-mountainous areas and normally 2,000 feet in mountainous areas.
Proposed structures that exceed enroute airway obstacle clearance surfaces would require an increase to
their minimum obstruction clearance altitudes (MOCA) and/or minimum enroute altitudes (MEA). If the
FAA determines that this impact would affect as few as one operation per week, it could be used as the
basis for determinations of hazard.
Low altitude enroute airway obstacle clearance surfaces (e.g., Figure 11) are in excess of other, lower
surfaces and should not result in the lowest height constraint overlying the National Landing project.

Figure 11: Low altitude enroute chart L-29 with V8 obstacle evaluation areas (purple)
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Minimum Vectoring/IFR Altitudes

The FAA publishes minimum vectoring altitude (MVA) and minimum instrument flight rules (IFR) altitude
charts that define sectors with the lowest altitudes at which air traffic controllers can issue radar vectors
to aircraft based on obstacle clearance. The FAA requires that sectors have a minimum obstacle clearance
of 1,000 feet in non-mountainous areas and normally 2,000 feet in mountainous areas.
Proposed structures that exceed MVA/minimum IFR altitude sector obstacle clearance surfaces would
require an increase to the altitudes usable by air traffic control for vectoring aircraft. If the FAA determines
that this impact would affect as few as one operation per week, it could result in determinations of hazard.
MVA/MIA obstacle clearance surfaces (e.g., Figure 12) are in excess of other, lower surfaces and should
not result in the lowest height constraint overlying the National Landing project.

Figure 12: Potomac Consolidated (PCT) TRACON FUSION 3 MVA sectors (blue) with
Sector DCA-A obstacle evaluation area (hatched blue)
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Terminal and Enroute Navigational Aids

The FAA has established protection areas in order to identify proposed structures that may have a physical
and/or electromagnetic effect on navigational aids (NAVAIDs). The protection area dimensions vary based
on the proposed structure type as well as the NAVAID type. Proposed structures located within these
areas may interfere with NAVAID services and will require further review by FAA Technical Operations. If
further review determines that proposed structures would have a significant physical and/or
electromagnetic effect on NAVAIDs, it could result in determinations of hazard.
Ronald Reagan Washington National (DCA)
Localizers (I-ASO & I-DCA)
The I-ASO localizer (purple, Figure 13) and I-DCA localizer (blue, Figure 13) protection areas overlie
the National Landing project. If line of sight exists between navigational aids and proposed
structures in these areas, FAA Technical Operations will perform further review, regardless of
structure height.

Figure 13: I-ASO localizer (purple outline), I-DCA localizer (blue outline), and
I-VWH localizer (green outline) protection areas
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Washington (DCA) VOR/DME
The 1.2° screening surface overlies the National Landing project (Figure 14). The height of this
surface ranges from 69 to 195 feet AMSL where it overlies the study area.

Figure 14: Washington (DCA) VOR/DME screening surface
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Conclusion
Proposed structures that exceed Ronald Reagan Washington National (DCA) 14 CFR Part 77.17(a)(2)
obstruction standard or 77.19 imaginary surfaces (Figure 3) will be identified as obstructions. However,
exceeding these surfaces does not automatically result in the issuance of a determinations of hazard.
Proposed structures must have airspace impacts that constitute a substantial adverse effect in order to
warrant the issuance of determinations of hazard.
The lowest obstacle clearance surfaces overlying the National Landing Master Plan project range from 55
to 400 feet AMSL (Figure 15) and are associated with the Ronald Reagan Washington National (DCA) VGSI,
instrument departure procedures, and instrument approach procedures. Proposed structures that exceed
these surfaces could have an impact on VFR operations, instrument departure procedure minimum climb
gradients, and instrument approach procedure minimum altitudes. If the FAA determines that these
impacts would affect a significant volume of operations (one per day for VFR, one per week for IFR), it
could result in determinations of hazard.
Charted VFR Helicopter Routes (Figure 5) overlie the National Landing project. These routes could limit
buildable heights within 250 feet of the route’s centerlines. If the FAA determines that a significant volume
of VFR helicopter operations use these routes, it could result in determinations of hazard.
Proposed structures that exceed terminal and enroute navaid protection areas (Figure 13 & Figure 14) will
require further review by FAA Technical Operations. If further review determines that proposed structures
would have a substantial adverse effect on navigational aids, it could result in determinations of hazard
regardless of the lack of impact on the physical airspace surfaces described in this report.
Cranes and other construction equipment that exceed the height or the footprint of the proposed
structures must also be filed with the FAA and receive favorable determinations. If temporary equipment
required to construct the National Landing Master Plan project exceeds FAA obstacle clearance surfaces,
it may not receive favorable temporary determinations due to the impact on Ronald Reagan Washington
National (DCA).
If you have any questions regarding the findings of this study, please contact James Scott or Nick Lee at
(703) 256-2485.
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