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This Initial Environmental Review (IER) should provide some basic information about
the proposed project to better assist in preparing for the environmental analysis
phase. Although it requests information in several categories, not all the data may be
available initially. However, it does represent information, in accordance with FAA
Order 1050.1F, “Environmental Impacts: Policies and Procedures,” which ultimately will
be needed for preparation of the environmental document.

I.

Project Description
A. Attach copy of the most recent Project Status Report.
Attachment 1: Proposed RNAV (GPS) IFR Approach to Boston Logan Airport Runway
4L, briefing charts, prepared by U.S. DOT Volpe Center for Federal Aviation
Administration (FAA), presented at Outreach Meeting at the Mass. State Transportation
Building, May 18, 2015.
Attachment 2: FAA, Eastern Flight Procedures Office, Non-Rule Airspace Study, May
22, 2012.
Attachment 3: FAA, Flight Standards Service (AFS), Prototype Approach Plate,
October 27, 2015.
Attachment 4: FAA Modernization and Reform Act of 2012 (Public Law 112–95).
Section 213, Acceleration of NextGen Technologies.

1

GPS-based RNAV approach guidance fall under the general category of Performance-Based Navigation (PBN),
and are based on FAA Order 8260.58, United States Standard for Performance Based Navigation (PBN) Instrument
Procedure Design, September 21, 2012. Modern air carrier aircraft are equipped with, and their flight crews are
trained for, RNAV GPS IAPs.
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Attachment 5: FAA, NextGen Priorities Joint Implementation Plan – Executive Report
to Congress, October 2014.
Attachment 6: FAA, New England Region, Minutes and Participants, Outreach Meeting
May 18, 2015. Briefings are available at:
http://www.bostonoverflight.com/phase3_documents.aspx
Attachment 7: Letter from U.S. Representative Capuano (representing the Mass. 7th
District) to FAA Administrator Huerta, and copied to: 9-ane-bos-nav-4L@faa.gov,
June 2, 2015
Attachment 8: Reply letter from FAA Administrator Huerta to U.S. Representative
Capuano, August 20, 2015
Attachment 9: Every comment received from nine (9) elected/appointed officials at the
email address: 9-ane-bos-nav-4L@faa.gov, and FAA responses.
Attachment 10: Every comment (one hundred eight [108]) received from the public at
the email address: 9-ane-bos-nav-4L@faa.gov,
Attachment 11: A petition that was available at the internet site Change.Org:
https://www.change.org/p/mr-allan-goldsher-faa-senior-advisor-faa-no-more-flight-pathsover-our-communities-and-reduce-the-number-of-planes-sent-over-us-now
The version submitted to 9-ane-bos-nav-4L@faa.gov includes comments, and was signed
by 626 persons.
Attachment 12: FAA responses to all comments received from the public before July 1,
2015, and the internet petition.
Attachment 13: Map showing locations of reservoirs and water supply systems, and the
Area of Potential Effects (APE) for the Proposed Action.
Attachment 14: US Geodetic Survey topographical map showing: locations of: (a)
representative current Visual arrivals to Logan Runway 4L; (b) FAA’s proposed Runway 4L RNAV GPS IAP (corridor for flights cleared for it); (c) JetBlue’s proposed
Runway 4L RNAV Visual Flight Procedure (RVFP) for approaches (corridor for flights
cleared for it); and (d) annotations concerning the fraction of arrivals that will be cleared
for the two procedures and those that will continue to use the current Visual arrival
procedure.
During the pre-decisional project phase, portions of these materials have been briefed to
and/or discussed with FAA, Massport and FAA labor representatives, and have been
updated based on their responses. Organizations include:


FAA functional groups/offices:
o Wake Turbulence Research Office (Headquarters)
o New England Region Administrator’s Office
o Boston Logan Air Traffic Control Tower (BOS ATCT)
o Boston Consolidated Terminal Radar Approach Control (A90 TRACON)
o New England Region Airports Office
o Flight Standards (Headquarters and District Office)
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o Eastern Service Area, Operations Support: Environment
o Eastern Service Area, Airspace Evaluations Program


Massachusetts Port Authority (Massport):
o Planning Office
o Noise Abatement Office



The National Air Traffic Control Association (NATCA):
o National Office (Wake Program Article 48 Representative)
o ATCT Facility Representative
o TRACON Facility Representative.

B. Has airspace modeling been conducted using SDAT, TAAM, TARGETS, or
other airspace/air traffic design tool?

 Yes

Model: FAA Procedure Design Software

 No

A Non-Rule Airspace Study (Attachment 2) was performed by the FAA Eastern Service
Area (ESA) and a prototype approach plate has been generated (Attachment 3) by the
FAA Flight Standards Service. The proposed procedure has been accepted by the FAA
Instrument Flight Procedures (IFP) office. Its current status is “At Flight Check” (Figure
1), as shown by the IFP Gateway internet site:
https://www.faa.gov/air_traffic/flight_info/aeronav/procedures/.

Figure 1 Proposed RNAV (GPS) IAP Status on FAA IFP Gateway (12/29/2015)

If yes, provide a summary of the output from the modeling.


See Attachment 1 – Project briefing)
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See Attachment 3 – Prototype approach plate



See Attachment 14 – Map of area overflown, with procedure tracks and
associated corridors, and tracks for representative current Visual arrivals to
Runway 4L



Also see Section I.D (Proposed Project Description) starting on page 12.

C. Describe the present (no action alternative) procedure in full detail. Provide
the necessary chart(s) depicting the current procedure. Describe the typical fleet
mix, quantifying (if possible) the number of aircraft on the route and depict their
altitude(s) along the route.
Logan Airport — Boston Logan International Airport is the busiest airport in New
England and among the nation’s busiest. In 2013, Logan ranked 19th among U.S. airports
when measured by passenger enplanements and ranked 18th in number of aircraft
operations.2 Logan’s annual passenger count (arriving and departing) exceeds 30 million.
Logan Airport is an economic engine for the metropolitan Boston area (population: 5.8
million) and the entire New England region (population: 14 million). Logan accounts for
approximately $9 billion in annual economic activity. It directly provides over 11
thousand jobs, and impacts approximately 90 thousand jobs.
Logan is one of the Core 30 airports designated by the FAA to have an overall
significance to the national air transportation system.3 It is the only Core 30 airport in
New England. Due to their importance, the Core 30 airports are the initial implementation sites for many Next Generation Air Transportation System (NextGen) projects.
Boston Logan is also the only New England airport whose real-time departure and arrival
status is provided on the FAA’s Command Center website.4
Runway Instrument Approach Guidance — Although it receives approximately 10%
of Logan’s arrivals, Runway 4 Left (4L) lacks any instrument approach guidance system
or associated procedure. This is unusual for a frequently-used arrival runway at a major
airport. A report5 prepared by the MITRE Corporation for the FAA in 1997, when only
the Instrument Landing System (ILS) was available as a source of both lateral and
vertical guidance, estimated that 95.2% of approach operations by air carrier aircraft had
lateral and vertical guidance. Undoubtedly, the percentage is higher today, with GPS
available as an alternative source of lateral/vertical guidance. Generally, at busy airports
that service passenger carriers, all runways that are regularly used for arrivals have both
ILS and GPS guidance.
The current near-universality of approach guidance at major airports was not always the
case. Lack of an approach guidance system for a runway occurred for a variety of
reasons, but at older, smaller airports such as Logan was often based on real estate
constraints. However, during the past few years, several major airports with real estate
Terminal Area Forecast Summary: Fiscal Years 2014 – 2040, Federal Aviation Administration.
The Core 30 airports account for 71% of all U.S. passenger enplanements.
4
http://www.fly.faa.gov/flyfaa/usmap.jsp
5
Howard Bregman, et al, Safety Benefits of Precision vs. Non-Precision Approaches, MITRE Corp., 1997.
Available online at: http://www.bluecoat.org/reports/MITRE_1997_PAvsNPA.pdf
2
3
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constraints — including LaGuardia Airport (LGA), John F. Kennedy International
Airport (JFK) and Newark Liberty International Airport (EWR) — have implemented a
GPS-based Instrument Approach Procedure (IAP) to a runway that could not satisfy
ILS’s real estate requirements.
The International Civil Aviation Organization6 (ICAO) strongly supports use of satellite
navigation systems, terming them the Global Navigation Satellite System (GNSS), as
other nations have deployed satellite systems as well. ICAO recommends that GNSSbased lateral and vertical guidance be provided to all runways having instrument
approaches — including those with ILS already installed, as any ILS will be unavailable
at times.7 The FAA follows this practice, and has implemented GPS-based RNAV
approaches to over 3,500 runways nationwide (Table 3, page 14). All five runway ends at
Logan that have ILS installed also have a GPS-based RNAV IAP.
At Boston Logan, there is residential housing at the location where the localizer antenna
for an ILS serving Runway 4L would be placed — see Section VI.A (page 80). There is
also a history of opposition to perceived airport improvements. As a result, Logan
Runway 4L is one of a few runways in the U.S. which land over 500,000 passengers
annually without an approach instrument guidance system. However, the situation at
Logan does not preclude establishing an RNAV GPS IAP to Runway 4L, as RNAV GPS
IAPs do not require equipment or real estate on or near the airport.
Logan Northeast Flow Configuration — Because Boston Logan Runway 4L lacks an
instrument approach guidance system, when the airport is configured for a northeast flow
(Figure 2), which occurs approximately 35% of the time, approaches to Runway 4L from
the south are only conducted when the cloud ceiling is at least 3,000 feet (and preferably
4,000 feet) and the visibility is at least 5 statute miles — the operationally usable Visual
Meteorological Conditions (VMC) for this configuration.8 When the ceiling is 1,000 feet
or higher, but less than 3,000 feet, a few approaches to Runway 4L are conducted using
two other procedures that are discussed below.
No-Action Alternative — The No-Action Alternative is that the current procedures for
use of Runway 4L will continue. When the airport is configured for a northeast flow:
a) If operationally usable VMC prevails — Runway 4L will continue to be utilized as
the secondary arrival runway, with Runway 4 Right (4R) remaining as the primary
arrival runway. Runway 4L will continue to be generally assigned to smaller /
lighter aircraft. Arrivals will continue to utilize controller vectors followed by pilot
visual operation, and to be steered by the pilot throughout an approach operation.
The maximum Airport Arrival Rate (AAR) of 61 aircraft per hour, 32 on Runway
4R and 29 on Runway 4L, will not change.

6

ICAO is a specialized agency of the United Nations. It codifies the principles and techniques of international air
navigation and fosters the planning and development of international air transport to ensure safe and orderly growth.
7
ICAO’s 37th General Assembly (2010) adopted Resolution A37-11.
8
Other operationally usable ceiling and visibility limits may apply to other airport configurations and at different
airports. For Class B airspace, including the region surrounding Boston Logan, the regulatory definition of VMC is
visibility at least 3 statute miles and that the aircraft be clear of clouds (Federal Aviation Regulations, Part 91.155).
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b) If operationally usable VMC does not prevail — Runway 4L will remain largely
unavailable (exceptions are described below). The current AAR, 32 aircraft per
hour, all on Runway 4R, will not change. Arrival delays similar to those which
occur today will continue to occur.

Figure 2 Logan Airport Configuration for Northeast Flow during VMC
The predominant Runway 4L VMC arrival procedure is illustrated in Figure 3 (arrivals
are shown in red and departures in blue). Flight ASQ4694, an Embraer E145 regional jet
intending to land on Runway 4L has been vectored by the controller into a position west
of the ILS localizer straight-in course for Runway 4R that is being followed by flights
SWA1739, AAL2141 and VRD352. The controller will instruct the ASQ4694 pilot to
promptly report when he/she: (1) Can visually locate traffic closer to the airport on
approach to Runway 4R and (2) Has Runway 4L is in sight. When both conditions are
met, the controller will issue a clearance to execute a visual approach to Runway 4L. It
then becomes the pilot’s responsibility to maintain separation from other aircraft while
safely completing an approach/landing on Runway 4L. To do so, the pilot will manually
steer the aircraft throughout the approach.
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Figure 3 Flight Path for a VMC Arrival to Runway 4L (ASQ4694)
Radar tracks for 4,375 arrivals to Runway 4L for April-May-June, 2013 are shown in
Figure 4. Figure 5 shows the ground tracks for the same flights in a “location frequency”
format – i.e., based on the frequency of overflights of ground locations (informally
termed a “heat map”). Vertical profiles for the same set of flights are shown in Figure 6.

Figure 4 Tracks for 4,375 Arrivals to Runway 4L during April-June 2013
-7-

BOS RWY 4L RNAV GPS IAP IER

March 23, 2016

Most aircraft that land on Runway 4L follow the procedure described immediately above.
Aircraft arriving from the south/southwest begin to form a well-defined path that is
aligned with the runway near the Neponset River separating Milton and Boston. Other
aircraft, particularly those arriving from the northwest, join this path over the Boston
neighborhoods of Mattapan, Dorchester and South Boston.
Two other procedures, observable in Figure 4 and Figure 5, are used less often.




Some aircraft arriving from the south follow the ILS straight-in approach to
Runway 4R beginning about 15 nautical miles from the airport. With clearance
from ATC, and when the airport and other traffic are visible, they execute a
“sidestep” maneuver and land on Runway 4L.
When the cloud ceiling has decreased below the operationally usable level of
3,000 to 4,000 feet, some maneuverable (generally propeller) aircraft arriving
from the northwest follow the ILS approach to Runway 15R. When an aircraft is
below the cloud ceiling, it executes a circling approach and lands on Runway 4L.

With a Runway 4L RNAV GPS IAP available, it’s expected that these alternative
procedures would be used even less frequently than they are today.
The most significant characteristic observed in the vertical profiles in Figure 6 is the
relatively large spread in aircraft altitudes. This generally occurs with visual vertical
guidance. With the proposed Runway 4L RNAV GPS IAP, the vertical spread will be
significantly smaller (test data indicate approximately one-half), and will be concentrated
near the middle of the spread seen in Figure 6 — see Section II.A (starting on page 41),
especially Figure 20. Also evident in Figure 6 are level flight segments at 3,000 feet and
4,000 feet. Level flight consumes more fuel and generates more emissions than the
continuous descent trajectory that an RNAV (GPS) IAP provides.
Separate from the FAA Proposed Action, JetBlue Airlines has proposed an RNAV Visual
Flight Procedure (RVFP), pursuant to FAA Order 8260.559, for approaches to Runway
4L. If approved, the RVFP would be placed on file at the FAA. Other air carriers could
apply to the FAA for approval to use it.

9

FAA Order 8260.55, Special Area Navigation Visual Flight Procedures, dated March 8, 2010.
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Figure 5 Location Frequency of 4,375 Arrivals to Runway 4L during April-May-June 2013
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Figure 6 Altitudes for All Arrivals to Runway 4L during April-May-June 2013
If the proposed Runway 4L RNAV GPS IAP is adopted, its use would largely occur
when reduced ceiling and/or visibility conditions prevail. The current VMC procedure
described above (combination of controller vectors and pilot visual operation) is
considered to be safe and effective when conditions permit its use, and it would continue
to be used during operationally usable VMC. For aircraft equipped with advanced
navigation capabilities, the pilot executing a visual approach could use the Runway 4L
RNAV GPS IAP guidance information on an advisory basis (i.e., without notify the
controller) during the final segment of the operation.10
The RVFP proposed by JetBlue involves flight trajectories similar to those of the current
vector-visual procedure. If approved, it could also be utilized during VMC — either on
advisory basis or upon being cleared for the procedure.
Current Runway 4L/4R Usage — Table 1 and Figure 7 portray arrival statistics to
Runways 4L and 4R during 2013. Data are from the Airport Surface Detection
Equipment, Model X (ASDE-X) system at Logan. Under operationally usable VMC —
which reflects the inherent demand for arrival services — the actual number of arrivals
on 4L were 58.1% of those on Runway 4R (15,135 / 26,030). Pertinent here is that
Boston TRACON has a requirement to favor Runway 4R (a primary arrival runway) over
Runway 4L (a secondary arrival runway) at all times of day/night until the Runway 4R
final arrival stream extends to 10 nautical miles. Thus:
a) In combination, Runways 4L and 4R have sufficient capacity to meet peak levels
of arrival demand (there are no arrival delays when both runways are available);
and

10

Pilots cleared for a Visual approach may utilize instrument guidance, if available, on an advisory basis, but remain
responsible for separation from other aircraft and obstacles.
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b) Without Runway 4L being available (except for small propeller aircraft arriving
from the northwest) during Instrument Meteorological Conditions (IMC), there is
insufficient capacity to meet the demand for arrival capacity. The result is that
delays occur.
Table 1 Statistics for 2013 Arrivals on Runways 4L and 4R
Runway
Wx

4L

4R

Total

% 4L

% 4R

VMC
15,135
26,030
41,165
37%
63%
IMC
1,792*
15,922
17,714
10%
90%
Total
16,927
41,952
58,879
29%
71%
% VMC
89%
62%
70%
26%
44%
% IMC
11%
38%
30%
3%
27%
* Circling approaches utilizing the Runway 15R ILS when cloud ceiling
is between approximately 1,000 feet and 3,500 feet.

Figure 7 Numbers of Arrivals on Runways 4L and 4R during 2013
At the onset of IMC, the current practice is to cease approach/landing operations to Runway 4L from the south and southwest using the controller-vector/pilot-visual procedure
described above. Most aircraft that would land on 4L using the current procedure are then
added to the queue of those that will land on Runway 4R. A significant consequence is
that aircraft with Boston Logan as their destination experience delays — primarily in the
form of ground holds before departure and some in the form of flight patterns that are
longer than would be otherwise necessary. Since more aircraft must land on Runway 4R
during IMC, the time when traffic is busiest is extended, sometimes beyond midnight.
Subsequent undesired effects include:





Additional fuel burned;
Additional greenhouse gas emissions (such as CO2) as well as other emissions
Increased noise later in the evening, when noise is most annoying to the public;
Passenger time lost;
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Airline schedules disrupted; and
Controllers’ workday extended.

Fleet Mix — The mix of aircraft landing on Runway 4L today is similar to that landing
on Runway 4R, except that it does not include widebody aircraft. It includes aircraft from
single piston-engine propeller aircraft up to and including turbojets weighing approximately 270,000 pounds (e.g., B757s). Arrival aircraft on Runway 4L during 2013 are
detailed in Table 2 (only aircraft making up 1.0% or more of the total are displayed).
Approximately 48% of Runway 4L arrivals during 2013 were jet aircraft. Three aircraft
types accounted for 47.9% of the arrivals.
Table 2 Fleet Mix of Arrivals on Logan Airport Runway 4L During 2013
ICAO
Code
C402
E190
A320
CRJ2
A319
E170
B738
DH8D
SF34
B737
B752
E145
DH8A
B712
CRJ7
PC12
CRJ9
C56X

Aircraft Manufacturer and Model
Cessna 402
Embraer 190
Airbus A320
Canadair Regional Jet 200
Airbus A319
Embraer 170
Boeing 737-800
Bombardier Q400
Saab SF340A/B
Boeing 737-700
Boeing 757-200
Embraer 145
Bombardier Q100
Boeing 717-200
Canadair Regional Jet 700
Pilatus PC-12
Canadair Regional Jet 900
Cessna Citation Excel (Model 560XL)

Number of
Landings
4,301
2,251
1,553
1,005
663
641
589
501
485
420
408
351
305
223
222
181
172
162

Percent of
Landings
25.4%
13.3%
9.2%
5.9%
3.9%
3.8%
3.5%
3.0%
2.9%
2.5%
2.4%
2.1%
1.8%
1.3%
1.3%
1.1%
1.0%
1.0%

D. Describe the proposed project, providing the necessary chart(s) depicting
changes. Describe changes to the fleet mix, numbers of aircraft on the new
route, and their altitude(s), if any.
RNAV (GPS) IAP — The proposed project is the implementation of a publically
available (published) area navigation (RNAV) Global Positioning System (GPS) IAP to
Boston Logan Runway 4L.11 RNAV (GPS) IAPs are one of several types of Performance
Based Navigation (PBN) procedures which are a key element of the FAA’s Next
Generation Air Transportation System (NextGen) program.

11

A runway end having an RNAV (GPS) IAP usually has multiple procedure types listed on a single approach plate
— i.e., some or all of the following: Localizer Performance with Vertical guidance (LPV), Lateral Navigation
(LNAV), Lateral Navigation/Vertical Navigation (LNAV/VNAV), Localizer Performance (LP). All types provide
lateral guidance; only LPV and LNAV/VNAV also provide vertical guidance and are proposed for Runway 4L.
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The proposed RNAV (GPS) IAP will provide lateral and vertical guidance, enabling
continuous descent to the runway and use of the aircraft autopilot, if desired. The RNAV
(GPS) IAP guidance will be available and utilized in three distinguishable situations
(termed ‘use cases’):






Use Case: IMC — During IMC, typically an aircraft will be cleared by ATC for
use of the RNAV (GPS) IAP12 beginning at the Initial Approach Fix (IAF)
AAALL or the Intermediate Fix (IF) LVRON (see Figure 12, page 21). Because
of the proximity of Runway 4R and the roles of each runway (Runway 4R is
primary, Runway 4L is secondary), utilization of this case is expected to be
limited to approximately 2,500 operations per year when arrival traffic is heaviest.
Today, all of these aircraft would land on Runway 4L at a later time.
Use Case: VMC/Visual — During VMC, an aircraft which are cleared for a
Visual approach10 can utilize any available guidance on an advisory basis (i.e.,
without controller involvement) to improve safety and reduce fuel consumption.
Pilots will fly the same ground tracks that they do today, but have guidance
available (particularly vertical) during the final straight-in flight segment. This
case is expected to be utilized 2,500 to 4,000 times annually.
Use Case: VMC/IAP — During VMC, an aircraft may be cleared by ATC for
use of the RNAV (GPS) IAP10 beginning at the Initial Approach Fix (IAF)
AAALL or the Intermediate Fix (IF) LVRON. This is expected to be the least
utilized of the three cases – utilized, roughly, a few hundred times annually.
Generally, use will be by aircraft approaching from the south that today utilize the
Runway 4R ILS and execute a sidestep maneuver when the airport is in sight.

Currently, Runway 4L does not have any approach procedure that authorizes use of an
instrument guidance system during low ceiling/visibility conditions. RNAV (GPS)
procedures are the most cost-effective option to address this deficiency.13 RNAV (GPS)
approach procedures are widely used in the U.S. Over the past decade, the FAA has
implemented RNAV (GPS) IAPs for over 6,000 runways at over 2,700 airports (Table 3).
This includes RNAV (GPS) IAPs for six runway ends at Logan Airport, one of which
does not have an ILS — see Figure 18 (page 45).

12

When an aircraft is cleared for an instrument approach, ATC retains responsibility for safe separation from other
aircraft, regardless of weather conditions. When an aircraft is cleared for a Visual approach under VMC, the pilot is
responsible for safe separation from other aircraft; the pilot may use guidance signal that he/she considers to be safe
and appropriate.
13
Largely due to factors associated with the airport equipment required — especially the need for dedicated land at
specific locations and the cost of purchasing, installing and maintaining safety-critical equipment — U.S. ILS
installations were limited to less than 2,000 nationwide. Priority was given to arrival runways at airports serving air
carriers. The low cost and absence of the need for real estate has enabled RNAV (GPS) to provide equivalent service
to 3,628 runway ends (1,929 that also have ILS and 1,699 that do not), and lateral-only guidance to more than 2,400
additional runway ends.
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Table 3 Numbers of RNAV (GPS) IAP Procedure Types Approved by FAA*
As of March 3, 2016
RNAV (GPS) IAP
Procedure Type
LPV Type‡ (ILS Runways)

At Part 139
Airports†

At Non-Part
139 Airports

Total Number of
Procedure Type

1,348

581

1,929

48

1,651

1,699

LNAV/VNAV Type‡

1,392

2,110

3,502

LNAV Type

1,773

4,272

6,045

83

521

604

4,644

9,135

13,779

LPV Type‡ (non-ILS Runways)

LP Type
TOTALS

* http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/
techops/navservices/gnss/approaches/
† Generally, “Part 139” Airports — i.e., certified by the FAA in accordance Title 14, Part 139
of the Code of Federal Regulations — serve scheduled air carriers.
‡ Provides lateral and vertical guidance, and is proposed for Logan Runway 4L.

In Table 3, consider the Part 139 (air carrier) airports and the LPV procedure type (ILS
equivalent). The number of LPV approaches implemented on non-ILS runways (48) is
2.8% of the total number (1,396) of LPV / Part 139 installations. A study referenced
earlier5 found that, in circa 1997 (before the advent of GPS approaches), 4.8% of air
carrier approaches were done without vertical guidance. Given the wide deployment of
GPS during the past 15 years, it appears that Logan Runway 4L is among the last 1% or
2% of runways that service air carriers without providing any form of vertical instrument
guidance.
Ground Track and Vertical Path — Figure 8 depicts the proposed RNAV (GPS) IAP
course to Runway 4L (with waypoints) over its full 15.4-NM length. The procedure’s
minimum altitudes at waypoints are denoted by an underscore. For context, tracks for
JetBlue Airlines flights (Airbus A320 and Embraer E190 jets) during April-May of 2013
using the current arrival procedure are also shown. The tracks for the proposed RNAV
(GPS) IAP are within the “footprint” of the tracks for current jet arrivals to Runway 4L.
For the proposed IAPs, lateral guidance will be provided by GPS satellites. Depending
upon the aircraft’s equipage, vertical guidance will be provided by either GPS satellites
(LPV procedure type) or the aircraft’s VNAV system (LNAV/VNAV procedure type).
VNAV is an advanced aircraft capability requiring a barometric altimeter system, a Flight
Management System (FMS) computer, specialized software, and flight director (and
autopilot in most cases). Functionally, both GPS and baro-VNAV guidance sources
provide steering and thrust information needed to follow a pre-defined vertical path.
Virtually all modern aircraft with “glass cockpits” (computer type displays rather than
individual instrument gauges) have these capabilities.
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Figure 8 Proposed RNAV (GPS) IAP Course (Red) and JetBlue Visual
Arrivals (Blue) to Runway 4L during April-May 2013
Figure 9 shows the vertical path of the proposed procedure, along with vertical paths
currently flown using visual guidance. Runway 4L has a Precision Approach Path
Indicator (PAPI) light/prism device located beside the runway with a 3.00 degree glide
slope angle. The PAPI’s purpose is to provide visual vertical guidance during VMC.
However, depending upon the prevailing visibility and the aircraft distance from the
centerline extended, it may not be seen beyond 4.3 nautical miles (5 statute miles) from
the airport. Almost half of the visual approaches seen in Figure 9 are below the
3.1 degree glide path angle that will be followed by aircraft utilizing either the RNAV
(GPS) IAP or the RVFP — and some may be lower than the 3.0 degree PAPI glide path.
Also, several of the flights have level segments. Level flight consumes more fuel and
generates more noise than continuous descent does.
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Figure 9 Proposed RNAV (GPS) IAP Vertical Path and Vertical Paths for
JetBlue Flights Using Visual Guidance during April-May 2013.
Because the centerlines of Runways 4R and 4L are separated by 1,500 feet, use of the
proposed Runway 4L RNAV GPS IAP (or the RVFP) for Runway 4L must take account
of the way the arrivals to Runway 4R are controlled. That is, Runway 4L arrivals cannot
be managed independently of Runway 4R arrivals. Moreover, the designation of Runway
4R as the primary arrival runway for the VMC Northeast flow airport configuration,
whereas Runway 4L is the secondary arrival runway, must also be taken into account.
Under all conditions, arrivals to Runway 4R follow the ILS course that is aligned with the
runway centerline. Arrivals to Runway 4L must be separated from arrivals to Runway 4R
in accordance with a complex set of air traffic rules.14
Expected Usage of Proposed Action during IMC — Under IMC, only the FAA’s
proposed Runway 4L RNAV GPS IAP will be available to conduct approaches to
Runway 4L. When visibility and ceiling conditions are deteriorating (“marginal VMC”),
controllers may cease use of Visual approaches more quickly than they would if the IAP
were not available.
Under IFR, aircraft approaching Runways 4R and 4L must be separated either longitudinally or, if both are in level flight, vertically (Figure 10).10 Approaches to closelyspaced parallel runways cannot be conducted independently. Rather, aircraft at the same
altitude (within 1,000 feet) must take account of the separation distance to the preceding
aircraft on both runways.

14

FAA Order JO 7110.65W, Air Traffic Control, December 10, 2015.
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1,700 feet

3,000 feet

4,000 feet

1,700 feet

3,000 feet

4,000 feet

Figure 10 Proposed Runway 4L RNAV (Red) and Current Runway 4R ILS (Blue)
Instrument Approach Procedures
When two aircraft employ instrument approach guidance, each approaching one of a
specific runway pair for which wake mitigation measures have been approved, including
Logan Runways 4R and 4L, reduced longitudinal separation standards apply. 15 It is
expected that use of reduced minimum longitudinal separations will enable the Logan
AAR under IMC to be increased from the current 32 per hour (for Runway 4R used
exclusively) to 36 per hour (with both runways used). The same increase in AAR was
achieved at San Francisco International Airport (SFO) when wake mitigation procedure
was implemented.
Expected Usage of Proposed Action during VMC — Figure 11 depicts paths for both
the proposed Runway 4L RNAV GPS IAP and JetBlue’s proposed Runway 4L RVFP, as
well as tracks for the representative arrivals to Runway 4L utilizing the controllervector/pilot-visual procedure. Both proposed RNAV procedure would be available under
VMC. Figure 11 utilizes ASDE-X data collected during 2013. Attachment 14 presents
similar information collected from the Logan airport radar system (ASR-9/Mode S)
during 2015. The airport radar system has greater measurement range than the ASDE-X.
Attachment 14 shows conclusively that both the FAA’s proposed Runway 4L RNAV
GPS IAP and JetBlue’s proposed Runway 4L RVFP would only involve overflying areas
that are currently overflown by Visual approaches.

15

FAA Order JO 7110.308A, Simultaneous Dependent Approaches to Closely Spaced Parallel Runways, June 1,
2015.
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Figure 11 Proposed Runway 4L RNAV (GPS) IAP (Red) and RVFP
(Green), and Representative 2013 Flight Tracks (Blue)
Should both of the proposed Runway 4L RNAV procedures be approved, during VMC it
is expected that 80% to 90% of aircraft will be cleared for Visual approaches (as today).
Most arrivals to Runway 4L will have ground tracks similar to those flown currently (see
Figure 4 and Figure 5). This conclusion was reached after consultation with Air Traffic
Controllers who managed traffic during the six-month test of JetBlue’s proposed RVFP.
Depending upon the track flown, when an aircraft on Visual approach is near one of the
Runway 4L RNAV procedures’ Final Approach Fixes (FAMRR, WITTR or MTAPN),
the pilot is expected to elect to use the RNAV procedure guidance on an advisory basis
(i.e., without involvement of ATC), to obtain the safety and environmental benefits
provided by vertical guidance during the final phase of the approach.
Under VMC, a limited number of aircraft may be cleared to LVRON or HOCCY.
Issuance of these clearances will depend upon several factors — e.g., controller workload
and nearby traffic.
Flight Director / Autopilot Utilization — When approaching Runway 4L today without
instrument guidance, the aircraft must be steered manually (“hand flown”) using visual
guidance. However, if an approach instrument guidance system (e.g., ILS or RNAV),
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were available, the pilot could utilize displays on the aircraft depict the path to be flown.
Then the pilot does not need to navigate based on visual information from airport, but has
more precise guidance information displayed in the cockpit.
Even with instrument guidance available, there remains the task of steering the aircraft so
that it follows the path defined by the guidance system in the presence of unanticipated
disturbances (e.g., wind gusts). This can be, and in aircraft without advanced avionics
must be, done by the human pilot.
The path defined by an approach guidance system can be followed more accurately if the
aircraft has (in addition to instrument guidance) a Flight Director (FD).16 An FD is a
specialized computer that calculates the roll, pitch and yaw angle commands that enable
the aircraft to closely follow the path defined by the instrument guidance system. The
pilot enters the procedure to be flown into the FD, and the GPS receiver and altimeter
provide real-time position information. The FD then displays steering cues for achieving
the desired trajectory. The FAA’s proposed RNAV (GPS) IAP requires the use of a
Flight Director.
By regulation, aircraft with more than 20 seats must have both an FD and an autopilot
installed. Modern business jets generally have both an FD and autopilot as well. When
engaged, the autopilot steers the aircraft in accordance with the FD’s commands and pilot
performs a monitoring (rather than steering) function.17 The result is that: (1) the desired
trajectory is followed more closely than it would be without an FD/autopilot; and (2) the
pilot’s workload is decreased, thereby increasing safety. Much of the benefit of having an
instrument guidance system available is that it enables the use of an autopilot.
VMC Safety Improvement — The Proposed Action will have a substantial safety
benefit, as detailed in Section II.A (Project Purpose and Need, starting on page 41).
During VMC, some aircraft will utilize RNAV (GPS) guidance information, including
coupling the RNAV (GPS) guidance signal to the autopilot to improve safety and reduce
pilot workload. Safety benefits are inherently statistical — reducing accident risk from a
rare event to an even rarer event — and may not be immediately meaningful to all
parties. However, in the long run, they are the most important benefit.
IMC Delay Reduction — The Proposed Action’s most readily perceived benefit will
occur when visibility is less than 5 statute miles or the cloud ceiling is less than 3,000 to
4,000 feet. For these conditions, Runway 4L cannot now be used for arrivals. With the
proposed RNAV (GPS) IAP available, approach/landing operations would be conducted
to Runway 4L as well as to Runway 4R during less-than operationally usable VMC. The
benefits will include:


Aircraft and passenger delays reduced (Section II.A, starting on page 41, and
Section II.B.1, starting on page 56)

16

https://www.faa.gov/regulations_policies/handbooks_manuals/aviation/advanced_avionics_handbook/
media/aah_ch04.pdf
17
When the autopilot is used to fly the proposed RWY 4L RNAV GPS IAP, it must be disengaged at or before
reaching the decision height (specified on the procedure approach plate). The pilot manually controls the aircraft
thereafter. Automatic landing (“autoland”) is not authorized for the proposed RWY 4L RNAV GPS IAP.
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Periods of heavy arrival traffic during IMC (when Runway 4R is operating close
to its capacity and Ground Delay Programs (GDPs) and Ground Stop (GS)
programs are often operative) would be reduced (Section II.A, page 41).

Environmental Impacts — The Proposed Action’s noise exposure impact will be
negligible (Section I.D.7, starting on page 26). Aircraft fuel consumption and emissions
will be reduced (Section II.B.2, starting on page 62).
Increased Resiliency — The Proposed Action will increase the airport’s resilience in
unusual, adverse circumstances — e.g., Runway 4R closed for repairs, or being cleared
snow, or by the presence of a disabled aircraft.
Procedure Description — For planning purposes, an Air Traffic Procedures specialist
has designed RNAV (GPS) approaches to Runway 4L for LPV and LNAV/VNAV
procedure types (Figure 12). The procedures types have the following characteristics:
 Course Azimuth: offset to the west of runway centerline by 2 degrees
 Glide Path Angle: 3.1 degrees
 Threshold Crossing Height: 50 feet
 LPV: Decision Altitude, 318 feet; RVR, 50 (5,000 feet)
 LNAV/VNAV: Decision Altitude, 658 feet; Visibility, 2½ statute miles —
provided aircraft climb capability is at least 443 feet per nautical mile
 LNAV/VNAV: Decision Altitude, 766 feet; Visibility, 2½ statute miles — when
aircraft climb capability is less than 443 feet per nautical mile
The RNAV (GPS) procedure is not available to approach category E aircraft (i.e., certain
military aircraft). 18
Arrival Rates — The maximum VMC AAR for KBOS in a northeast flow configuration
would remain at 61 arrivals per hour (32 on Runway 4R, and 29 on Runway 4L) for ideal
visual conditions with no runway or taxiway closures. Under IMC, the AAR for KBOS in
a northeast flow configuration would increase from the current level of 32 per hour using
Runway 4R exclusively, to 36 per hour using both runways. The expected decrease in
arrival delays is discussed in Section II.B.1 (page 56).
No Change in Number of Airport Operations — No changes are anticipated in the
number of Logan Airport arrivals or departures as a result of the Proposed Action.
Airlines are not regulated, and generally have the ability to establish fight frequencies.
Airlines’ primary concern when planning flight activities is economic. Only when an
airport is “slot controlled” do improvements to the airport or surrounding airspace come
into consideration. Boston Logan is not one of the four U.S. airports that are slot
controlled by the FAA.19 When economic and other factors are favorable, airlines can add
flights to/from Logan today, and will continue to have this flexibility with or without the
Proposed Action.

18

Aircraft approach categories are based on landing speed (Code of Federal Regulations, Title 14, Part 91.3).
LaGuardia Airport (LGA), John F. Kennedy International Airport (JFK), Newark Liberty International Airport
(EWR) and Ronald Reagan Washington National Airport (DCA).
19
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Figure 12 Prototype Approach Plate for Proposed RNAV (GPS) Instrument
Arrival Procedure to Runway 4L
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No Changes in Number or Type of Aircraft Using Runways 4L/4R — No changes are
expected in the total number of arrivals (or departures) utilizing Runways 4L and 4R in
combination as a result of the Proposed Action. Due to the standard operating procedure
of the Boston TRACON — to favor arrivals to Runway 4R over Runway 4L — the
number of aircraft landing Runway 4L will not change during VMC. An estimated 435
aircraft would use the Runway 4L RNAV GPS IAP annually under VMC, beginning at
the Initial Approach Fix AAALL. The use of the IAP would largely be as an alternative
the current practice of using guidance from the Runway 4R ILS and executing a sidestep
to land on Runway 4L. An estimated 2,500 aircraft would use the IAP during VMC on an
advisory basis when between MTAPN and the runway. These aircraft would be cleared
for the same controller-vector/pilot-visual procedure as today.
During IMC, the number of Runway 4L landing operations will increase slightly because
of the availability of the proposed IAP. The number of aircraft landing on Runway 4R
will decrease by the same amount. In 2013, there were 16,927 arrivals on Runway 4L and
41,952 arrivals on Runway 4R, for a combined total of 58,879 (Table 1, page 11). It is
projected that, if the RNAV (GPS) IAP had been available, the number of aircraft arrivals
to Runway 4L would have increased by 2,469 to 19,396 and the number of arrivals to
Runway 4R would have decreased by 2,469 to 39,483. The combined total would not
have changed. The annual number of arrival aircraft that would be shifted from Runway
4R to Runway 4L is comparable to the year-to-year fluctuations in the number of arrivals
due to variations in the weather and other operational conditions.
The fleet of aircraft arriving on Runway shown in Table 2 (page 12) will not change as a
result of implementing the proposed RNAV (GPS) IAP.
Ground Track Changes — When an aircraft is shifted from the ILS approach to
Runway 4R to the RNAV approach to Runway 4L, the ground track would shift westward by an average of approximately one-half of a statute mile (Figure 10). The Runway
4L and 4R centerlines are separated by 1,500 feet, and the separation of the ground tracks
for IMC arrivals to the two runways increases by approximately 200 feet per nautical
mile distance from the airport. Thus at 15 nautical miles from the airport (approximately
the location of the Initial Approach Fix, AAALL, near the Stoughton/Sharon border), the
distance between the tracks will be approximately 4,500 feet.
Fewer Late-Night Arrivals — Shifting flights from Runway 4R to Runway 4L during
IMC would enable these flights, as well as other flights “behind them in line” but not
shifted to Runway 4L, to have reduced delays. Notably, for 2013, the arrival times of
approximately 255 flights would have been shifted from after 10 p.m. to before 10 p.m.
(A small number of flights would still arrive after 10 p.m.) The Day-Night sound Level
(DNL) calculation in the Integrated Noise Model (INM) weights an operation after
10:00 p.m. as ten operations before 10:00 p.m. Thus, in the INM, shifting 255 operations
to before 10:00 p.m. is equivalent to a reduction of 9 x 255 = 2,295 annual daytime
operations.
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1. Will there be actions affecting changes in aircraft flights between the hours of
10 p.m. – 7 a.m. local?

 Yes  No
The Proposed Action, in comparison to the No-Action Alternative, is expected to
reduce the number of arrivals to the airport during the hours of 10 p.m. – 7 a.m. local
time. The Proposed Action will enable approaches currently not permitted under lowvisibility conditions to Runway 4L during IMC earlier in the day, when traffic is
heavier. Because the total number of aircraft arriving is not anticipated to change, an
increase in runway usage early in the day will lead to a decrease in runway usage
during the evening.
Figure 24 (page 52) illustrates this expected benefit of the Proposed Action for a day
(June 27, 2013) when IMC prevailed. The blue curve shows the actual arrivals per
hour for Runway 4R; Runway 4L was not in use due to the weather conditions. At
11:00 a.m. (11:00 hours), when Runway 4R was being used to capacity, a nationwide
Ground Delay Program (GDP) was initiated to limit the number arriving aircraft to a
rate that Logan Airport could handle without prolonged in-flight holding. The GDP
remained in place until 11:00 p.m. (23:00 hours) in the evening (see Figure 24).
During the day, significant delays built-up, with the result that reasonably heavy
arrival traffic persisted to 1:00 a.m. the following day.
The reddish-brown curve in Figure 24 depicts the hypothetical arrivals, for the same
day, to Runways 4L and 4R combined, assuming that Runway 4L was used as a result
of the Runway 4L RNAV GPS IAP procedure being implemented. If Runway 4L
were available, the same number of aircraft could have landed by 10:00 p.m. (22:00
hours) using both runways as actually landed by 1:00 a.m. the following day using
Runway 4R only. Arrival delays would be reduced substantially (see Section II.B.1,
page 56).
2. Is a preferential runway use program presently in effect for the affected
airport(s), formal or informal?

 Yes  No
A formal runway use (assignment) program is not in place. However, there are related
restrictions, guidelines and testing. There is ongoing Runway Use Plan testing and
analysis as part of the Boston Logan Airport Noise Study (BLANS) Phase 3. The first
test was conducted during November 12, 2014 - May 10, 2015; it addressed the
feasibility of using a different morning configuration than was used during the
previous evening. The second test was conducted during May 11, 2015 - November
10, 2015; it addressed the feasibility of changing runway configurations after the
morning departure push and again before the evening peak period. Test results are
now being evaluated. More tests may be performed.
When the airport is configured for a northeast flow, Boston TRACON has a
requirement to favor Runway 4R over 4L at all times until the Runway 4R final
arrival stream extends beyond 10 miles (which involves 3 or 4 airplanes). After
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10 p.m., there is generally (i.e., except for days involving prolonged periods of IMC)
not enough traffic to warrant having simultaneous streams of approaches to Runways
4R and 4L, so it is generally not done — but is not prohibited.
Additionally, Massport has published runway use guidance: Between midnight and
6 a.m. local time, Runway 33L is the preferential runway for arrival and Runway 15R
is the preferential runway for departures (published in the FAA Airport/Facility
Directory). Other Massport restrictions on runway use include no jet departures from
Runway 4L and no jet arrivals to Runway 22R. Additionally, Runway 14/32 can only
be accessed from the southeast end; landings from the northwest on Runway 14 are
not permitted, nor are takeoffs from Runway 32 toward the northwest. Use of
Runway 32 for arrivals and Runway 14 for departures must meet wind speed and
direction criteria.
Will airport preferential runway configuration use change as a result of the
proposed project?

 Yes  No
3. Is the proposed project primarily designed for Visual Flight Rules (VFR),
Instrument Flight Rules (IFR) operations, or both?

 VFR  IFR  Both
Proposed Action is an IAP.
If this specifically involves a charted visual approach (CVA) procedure,
provide a detailed local map indicating the route of the CVA, along with a
discussion of the rationale for how the route was chosen.
N/A
4. Will there be a change in takeoff power requirements?

 Yes  No
Proposed Action is an IAP. Takeoffs are not involved.
If so, what types of aircraft are involved, i.e., general aviation propeller-driven
versus large air carrier jets?
N/A
5. Will all changes occur above 3,000 feet above ground level (AGL)?

 Yes  No
What is the lowest altitude change on newly proposed routes or on existing
routes that will receive an increase in operations?
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Proposed Action is an IAP to Runway 4L, and will involve route changes for aircraft
between 5,000 feet MSL and field level (however, almost all above 1,500 feet). When
Runways 4R and 4L are considered in combination, there will be no increase in the
number of arrivals or types of aircraft that fly these approaches.
The proposed arrival procedure to Runway 4L (as defined on an approach plate
similar to Figure 12) will begin at an altitude of approximately 5,000 feet (at 15 NM
from the Runway 4L threshold) and end at the applicable decision altitude (from
where visual guidance is employed). The preponderance of aircraft utilizing the
proposed IAP will be aircraft (estimated to be 2,469 annually) that currently land on
Runway 4R under IMC.
In Figure 12, the decision altitude (DA, when the runway must be visible to the pilot)
for an RNAV LPV procedure type is 318 feet above Mean Sea Level (MSL); the DA
for an LNAV/VNAV procedure type is 658 feet or 766 feet MSL, depending upon the
aircraft climbing capabilities. Selection of the procedure type will depend upon
aircraft equipage. Both procedure types will enable approach/landing operations to be
conducted at lower cloud ceilings than the current visual procedure described in
Section I.C (page 4).
It is projected that: (a) During VMC, the number of arrivals to Runway 4L will be
unchanged; and (b) During IMC, approximately 2,469 flights annually that currently
land on Runway 4R will instead land on Runway 4L earlier in an operational day. An
estimated 255 flights per year whose arrival times current are after 10 p.m. will land
before 10 p.m. For important measures of aircraft annoyance (including the INM)
which “count” an operation after 10 p.m. as ten operations before 10 p.m., the
Proposed Action will effectively eliminate 2,295 annual arrivals.
6. Will there be actions involving civil jet aircraft (heavier than 75,000 pounds
gross weight) arrival procedures between 3,000-7,000 feet AGL or departures
between 3,000-10,000 feet AGL? Attach a copy of the completed Air Traffic
Noise Screening (ATNS) Model report.
Arrival procedures of civil jet aircraft heavier than 75,000 pounds gross weight will
be affected between 3,000-7,000 feet AGL. The proposed procedure does not involve
departures. Under the proposed procedure, it is estimated, using 2013 ASDE-X data,
that:




During IMC, 2,469 aircraft that would currently land on Runway 4R during
less than operationally usable VMC will land on Runway 4L instead, earlier
during an operational day. Of these, 1,481 aircraft will be non-jets (weight
less than 10,000 pounds) and 988 will be civil jet aircraft.
During VMC, 435 (of 16,927) aircraft will be cleared to use the proposed
procedure. These will be aircraft arriving from the south that currently follow
the Runway 4L ILS approach, but execute a sidestep maneuver when the
airport is in sight.
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The total count of arrivals to Runways 4R and 4L combined is not projected to
change based on the Proposed Action. During VMC, over 97% of the arrivals to
Runway 4L will not be cleared to use the proposed IAP.
A noise analysis was performed using the INM, and is addressed in Section I.D.7.
7. If noise analysis was already performed using the FAA’s Integrated Noise
Model (INM) or Noise Integrated Routing System (NIRS), provide a summary
of the results.
Rationale — In terms of flight path changes, the FAA’s Proposed Action involves:
changes for less than 5% of the arrivals to closely-spaced parallel Runways 4L and
4R (shown below). No construction is involved; no areas are overflown that are not
currently overflown; there will not be additional flight operations to the runways
combined, nor to the airport; no new aircraft types will be introduced; and there will
not be a change in airport configuration criteria.
In situations such as this, that are sure to result in small (and likely negligible)
impacts, if a quantitative noise analysis is performed, the simpler Air Traffic Noise
Screening Model (ATNS) is often used. However, in this circumstance, a more
thorough analysis using the INM was performed for the following reasons:







Changes in flight paths would take place below 3,000 feet MSL
A request was received from JetBlue Airlines to approve an RVFP to the same
runway, raising concern over cumulative impact
Recent (2013) implementation of an RNAV Standard Instrument Departures
(SID) involve overflights of areas that are close to those overflown by
Runway 4L approaches, further raising the issue of cumulative impact
There is a high degree of public interest
Public officials requested that an environmental analysis be performed.

To address further the high degree of public interest, the level of disclosure in this
IER is greater than usual.
INM Methodology — Noise analysis was performed using the INM version 7.0d, the
analysis tool required by FAA Order 1050.1E for an Environmental Assessment (EA)
or Environmental Impact Statement (EIS).20,21,22. This INM analysis built on noise

20

FAA Order 1050.1E, including Change 1: Environmental Impacts: Policies and Procedures; March 20, 2006, was
in force when this project began in May 2012.
21
FAA Order 1050.1F, Environmental Impact: Policies and Procedures, superseded Order 1050.1E effective July
16, 2015. Federal Register, Notice, July 24, 2015, Citation 80 FR 44207. Order 1050.1F’s applicability and scope
are defined in paragraph 1-9 of that Order.
22
Order 1050.1F requires use of Aviation Environmental Design Tool (AEDT) Version 2b via the associated Desk
Reference. However, “the use of AEDT 2b is not required for projects whose analysis began before the effective
date of this policy”. Federal Register, Policy Statement, May 15, 2015, Citation 80 FR 27853.
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analysis performed for the Boston Logan Runway 33L RNAV SID23. However, an
updated BLANS baseline was used. The updated baseline accounts for the Runway
33L SID and changes to Runway 27 departure routes.
The INM is compliant with the National Environmental Policy Act (NEPA) and
implementing regulations issued by the Council on Environmental Quality (CEQ).24
The noise analysis followed FAA guidance. Coordination with the FAA Office of
Environment & Energy (AEE) was undertaken regarding use of the INM.
As required by FAA Order 1050.1E and 1050.1F, the INM employs the average daynight sound level (DNL) as the primary metric for noise exposure. DNL is the timeaverage of all A-weighted aircraft-generated sound for a 24-hour period, with a 10 dB
upward adjustment to the levels for operations during the 10 p.m. - 7 a.m. period.
This accounts for increased human sensitivity to noise during that period, when
ambient noise is generally reduced.
DNL was initially proposed by the Environmental Protection Agency (EPA) in 1974
as the best metric to describe the effects of noise on humans.25 It was adopted by the
FAA in 1981. Subsequently, in 1992 the Federal Interagency Committee on Noise
(FICON) concluded that “there are no new descriptors or metrics of sufficient
scientific standing to substitute for the present DNL cumulative noise exposure
metric.”26 DNL has been adopted by other federal agencies to quantify human
annoyance to environmental noise — including the EPA, the Federal Transit
Administration and the Department of Housing and Urban Development.
Criteria for determining the impact of increases in aircraft noise due to a Proposed
Action are shown in Table 4, together with the sources from which these criteria are
derived. Exceedance of a threshold may trigger further investigation or mitigation.
Table 4 Criteria for Determining Impact of Increases in Aircraft Noise
Exposure with
Proposed Action
65 dB ≤ DNL
60 dB ≤ DNL < 65 dB
45 dB ≤ DNL < 60 dB

Minimum DNL Increase
with Proposed Action
1.5 dB(1)
3.0 dB(2)
5.0 dB(3)

Level of Impact
Exceeds Threshold of Significance
Reportable Noise Increase
Reportable Noise Increase

(1) FAA Order 1050.1F, Paragraph 4-3.3, Exhibit 4-1, and Appendix B, Paragraphs B-1.3, B-1.4 and B1.5; Title 14 CFR Part 150, Sec. 150.21(2)(d); and FICON, Federal Agency Review of Selected Airport
23

Boston Logan International Airport, Runway 33L Area Navigation (RNAV) Standard, Instrument Departure
(SID), Environmental Assessment, FINAL; Federal Aviation Administration; May 2013; available at:
https://www.faa.gov/air_traffic/environmental_issues/ared_documentation/#Performance_Based_Navigation_PBN
24
Code of Federal Regulations, 40 CFR parts 1500-1508
25
EPA report Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an
Adequate Margin of Safety (EPA 550/9-47-004), 1974.
26
Federal Agency Review of Selected Airport Noise Analysis Issues, 1992. The Committee was composed of
representatives of the Departments of Transportation (Office of the Secretary and the FAA), Defense, Justice,
Veterans Affairs, Housing and Urban Development; the Environmental Protection Agency; and the Council on
Environmental Quality.
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Noise Issues, August 1992.
(2) FAA Order 1050.1F, Appendix B, Paragraph B-1.4; and FICON, Federal Agency Review of Selected
Airport Noise Issues, August 1992.
(3) FAA Order 1050.1F, Appendix B, Paragraph B-1.4.

BLANS 2015 Baseline vs. 2013 ASDE-X Data — The BLANS 2015 Baseline is a
database of aircraft arrivals and departures to/from Logan Airport. It includes the
number of arrivals and departures for a defined set of airport configurations (Table 5),
aircraft types, ground tracks, altitude profiles and noise generated. It is distinct from
the ASDE-X arrival data also used in this analysis (e.g., Table 1, page 11). However,
the differences are small. For example, the BLANS Baseline specifies 16,922 arrivals
to Runway 4L, whereas 16,927 arrivals are shown in Table 1. The mix of aircraft in
the BLANS Baseline is similar, but not identical, to that shown in Table 2. These
small discrepancies do not influence the conclusions drawn from this analysis.
Airport Configurations — The airport configurations employed in the INM analysis
are shown in Table 5. These configurations, including their frequency of usage, were
developed by Boston Logan Airport Noise Study (BLANS). The configurations are
identical to, and their frequencies of usage are almost identical to, those used for the
Environmental Assessment (EA) of the Logan Airport Runway 33L RNAV SID.27
The four configurations with grey shading were not changed from the BLANS 2015
Baseline, while configurations C1 and C2 were changed for this study. The FAA
Proposed Action (Runway 4L RNAV GPS IAP to Runway 4L) involves changes to
Configurations C1 and C2. The JetBlue Proposed Action (RVFP to Runway 4L) only
involves changes to the Configuration C1.
Table 5 BLANS 2015 Baseline for Logan Airport Configuration Usage
KBOS 2015 Runway Operating Configurations Utilization
(Annual Average Day, 6:00 am – Midnight)
Runway Configuration
Runway Usage
Percent
C1 – Visual
Arr 4L, 4R / Dep 09, 4L, 4R, 15R
29.5%
C2 – Instrument
Arr 4R / Dep 09, 4L, 4R, 15R
10.3%
C3/4 – Visual/Instrument
Arr 22L, 22R / Dep 22L, 22R, 15R
8.0%
C5 – Visual
Arr 33L, 32, 33R / Dep 27, 33L
6.5%
C6 – Visual
Arr 27, 22L / Dep 22L, 22R
29.0%
C7 - Visual
Arr 27, 32, 33L / Dep 27, 33L
16.7%
Total
———
100%
Source: Massport 2010 (2009 EDR; runway operating configuration log)

Study Area — The study area is defined as the geographic area potentially impacted
environmentally by a Proposed Action. According to FAA Order 1050.1F, the
altitude ceiling for environmental consideration regarding airspace actions is 10,000
feet AGL. The Study Area encompasses roughly a 20 nautical mile (NM) radius
around Logan Airport, generally corresponding to BOS Class B airspace and includes
27

Boston Logan International Airport Runway 33L Area Navigation (RNAV) Standard Instrument Departure (SID)
Environmental Assessment, FINAL, Appendix A, Noise Modeling Technical Report, May 2013
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altitudes up to 14,000 feet above mean sea level (MSL). The 1,500 square mile Study
Area and altitude ceiling are consistent with the study area used for the ongoing
BLANS.
Analysis Cases — Four cases were analyzed, as described in Table 6.
Table 6 INM Analysis Cases
Case #
1

Purpose

Description

No-Action Alternative

BLANS 2015 Baseline
RWY 4L RNAV GPS IAP to Runway 4L available during
IMC Impact: RWY 4L RNAV GPS IAP
2
IMC; estimated to shift 2,469* aircraft from Runway 4R
available during IMC
to 4L annually. (No RNAV available during IMC.)
Both RNAV approach procedures to Runway 4L are
VMC Impact: RWY 4L RVFP and
3
available during VMC; estimated to be used by 3,260
RNAV GPS IAP available during VMC
aircraft annually
Cumulative Impact of both RNAVs
Cumulative effect of proposed RWY 4L RNAV GPS IAP
4
for VMC and IMC
and RVFP — Case #2 + Case #3 combined
* Estimated from Logan Airport weather and traffic for 2013

Noise exposure predictions were made, for each Case described in Table 6, for 59,873
2010 census block centroids. (A census block is the smallest geographical unit that
the United States Census uses to collect data. A small number of centroids are
designated for locations of interest that do not have any residents — e.g., industrial
areas and runway ends.) The population of the study area is 3,318,888; thus, the
average census block has 55.4 persons.
The INM was also employed to predict noise exposure at 24,295 locations representing noise-sensitive facilities and historic resources. These include publicly owned
parks, recreation areas, wildlife and waterfowl refuges, and public or private historic
sites. These are commonly referred to as “Section 4(f) Sites” because the requirement
originated in Section 4(f) of the Department of Transportation Act of 1966.
The traditional method of analysis of INM calculations is to compare the predicted
DNL for each of the non-baseline cases to the DNL for the Baseline Case, at each of
the 84,168 locations. DNL levels less than 45 dB are not considered further.
The focus of comparisons when DNL is at least 45 dB is the most adverse changes
(largest DNL increases) in noise exposure. The most adverse changes are compared
to the thresholds in Table 4 and judgments made on that basis. Although not required,
the ranges of DNL changes for each community, and the associated population
changes, are reported herein, as well.
Case #1 (Baseline) Definition — The No-Action Alternative (Case #1) is the
BLANS 2015 Baseline. This baseline had been updated to incorporate all the RNAV
arrival and departure procures now implemented, including the Runway 27 and
Runway 33L RNAV SIDs. Results presented herein include the noise generated by all
departure and arrival operations.
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Case #2 (IMC Impact) Definition — For this INM analysis, Case #2 only involved
operational changes involving use of the FAA-proposed RNAV (GPS) IAP to
Runway 4L during IMC. As described in Section I.D, it was determined from analysis
of 2013 ASDE-X data that, had it been available, the Proposed Action would be have
been used during IMC by approximately 2,469 aircraft during the 319 hours28 that
Runway 4R was capacity stressed and IMC prevailed.
These operations were allocated to the three most-frequent arrival aircraft to Runway
4L: Cessna 402, 60% (1,481 aircraft); Embraer E190, 20% (494 aircraft); and Airbus
A320, 20% (494 aircraft). The rationale is that, during IMC, controllers will, to the
extent possible, assign propeller/piston-driven aircraft to Runway 4L (rather than
Runway 4R) for reasons of efficiency. (Higher traffic efficiency is achieved when
aircraft are segregated by size.) The Cessna 402 is the most frequent arrival aircraft to
Runway 4L and also serves as a surrogate for other small aircraft shifted to Runway
4L. The Embraer E190 and Airbus A320 are the second and third most frequent
arrival aircraft to Runway 4L, and serve as surrogates for large regional jets and fullsized jets, respectively, shifted to Runway 4L.
Case #3 (VMC Impact) Definition — In order for the INM analysis to reflect the
impact of other possible actions involving Runway 4L, INM analysis for VMC (Case
#3) included both the FAA’s proposed Runway 4L RNAV GPS IAP and the RNAV
Visual procedure proposed by JetBlue Airways — see Figure 11 (page 18). It was
estimated by the Boston Consolidated TRACON that 10% to 20% of arrivals on
Runway 4L during VMC would use the two RNAV procedures. Accordingly, tracks
for 3,260 annual arrivals (approximately 20% of the total) were shifted from the
current controller-vector/pilot-visual procedure to an RNAV procedure in accordance
with Table 7. These are the largest/heaviest aircraft that land on Runway 4L, so the
resulting DNL estimates are intended to over-bound the actual change in noise
exposure.
Table 7 INM Case #3: Annual Number of Aircraft Cleared for RNAVs during VMC
Aircraft
Embraer E190
Airbus A320
Airbus A319
Airbus A321
Boeing 737
Boeing 757
Bombardier Dash 8
Bombardier CRJ900
TOTAL

Day
670
432
564
100
663
336
64
112
2,941

28

Night
38
21
69
0
111
56
24
0
319

Total
708
453
633
100
774
392
88
112
3,260

This figure is consistent with the delay management programs initiated by air traffic controllers at Logan Tower
and Boston Consolidated TRACON. During 2013, controllers initiated GDPs for 249 hours and GSs for 45 hours, or
a total of 294 program hours.
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Aircraft were assumed to be cleared by controllers to Runway 4L RNAV procedures
as follows:




282 arrivals cleared to the RVFP at WITTR
2,543 arrivals cleared to the RVFP at HOCCY
435 arrivals cleared to the RNAV GPS IAP at AAALL.

As stated in Section I.C (page 4), it is expected that 80% to 90% of arrivals during
VMC will be cleared for the controller-vector/pilot-visual procedure that is currently
used (rather than being cleared for either RNAV procedure). These aircraft will,
however, have the Runway 4L RNAV GPS IAP and the Runway 4L RVFP available
as advisory guidance after joining the final leg of the approach that is aligned with the
runway (Figure 5, page 9). In fuel-consumption analysis addressed in Section II.B.2
(starting on page 62), it is assumed that 2,000 jet aircraft and 500 propeller aircraft
cleared for a Visual approach use the Runway 4L RNAV GPS IAP annually in this
way. Similarly, it is assumed that 4,000 jet aircraft and 1,000 propeller aircraft
annually use the RVFP for advisory guidance after aligning with the runway
centerline. However, although the aircraft will fly higher, smoother trajectories, no
credit is taken for the noise reduction that will occur with advisory guidance.
Case #4 (Cumulative Impact) Definition — Case #4 assesses the cumulative impact
of Case #2 and Case #3 when combined.
Aircraft RNAV Utilization Summary — Use of the two RNAV arrival procedures
as a function of meteorological conditions is shown in Table 8.
Table 8 Estimated Annual Aircraft Use of RNAV Approaches
RNAV Use Cleared*
Cleared*
Advisory†
Total
& Wx
IMC
VMC
VMC
Cleared*
RNAV
(Case #2) (Case #3)
(Case #3)
2,469
RNAV GPS IAP
435
2,904
2,500
RVFP
N/A
2,825
2,825
5,000
Total
2,469
3,260
5,729
7,500
* Ground track expected to be changed from current procedure
† Ground track not expected to be changed from current procedure

Total
Cleared +
Advisory
5,404
7,825
13,229

Because some aircraft are expected to be cleared for the Runway 4L RNAV GPS IAP
during VMC, there is not a one-to-one correspondence between the two proposed
RNAV procedures and the two weather conditions. However, for two reasons, the
effect of the Runway 4L RNAV GPS IAP can be well approximated by Case #2 and
the effect of the RVFP can be well approximated by Case #3.
First, use of the IAP during VMC will largely replace current use of the Runway 4R
ILS for sidestep operations, involving a westward shift of approximately 2,500 feet in
aircraft ground tracks. Except for this change (involving a small in number of aircraft
and a small distance in track changes) Case #2 is equivalent to the IAP and Case #3 to
the RVFP.
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Second, based on percentages:




The effect of the Runway 4L RNAV GPS IAP can be well approximated by
Case #2, as Case #2 consists of 85.0% of the Runway 4L RNAV GPS IAP
operations
The effect of the RVFP can be well approximated by Case #3, as 86.7% of the
Case #3 operations that are changed from the current controller-vector/pilotvisual procedure are aircraft cleared for the RVFP.

Anticipated Effects of Proposed Procedures — Because (a) less than 10% of the
annual arrivals on Runway 4L and 4R combined will have their trajectories changed,
and (b) the RNAV tracks do not overfly areas that are not currently overflown, the
overall impact of the RNAVs is expected to be small and possibly negligible.
The INM standard assumption is that, when aircraft are flying an approach below
3,000 feet, they utilize ILS guidance. While true for the vast majority of air carrier
approaches at major U.S. airports, it is not true for approaches to Logan Runway 4L.
While a non-standard profile could have been developed and used, that was not done
because reliable data for the associated noise emissions for each aircraft involved
were not available.
The FAA’s and JetBlue Proposed Actions both involve providing vertical guidance to
aircraft on approach to Runway 4L during VMC, whereas Runway 4L approaches
currently must be “hand flown” without the benefit instrument guidance. As a result,
the INM analyses herein do not take into account reductions in noise that would be
obtained by replacing “hand-flown” visual approaches with instrument-guided
approaches when the flight director and autopilot are utilized.
Table 9 summarizes the anticipated effects of the operational changes associated with
the two proposed RNAV procedures on the noise exposure of persons/places on the
ground. Some operational changes will not change the noise exposure on the ground,
but will move the time and/or location affected. Some operational changes will
reduce the noise exposure at the same location. Some will do all three.
Table 9 Anticipated Effects of Proposed RNAV Procedures
RNAV
Procedure
IAP
Cleared
IAP
Cleared
IAP
Cleared
IAP
Cleared

Trajectory Change

Noise Effect

Modeled
by INM

Ground tracks of 2,469 annual IMC arrivals
moved (Rwy 4R to Rwy 4L)
Altitudes of 2,469 annual IMC arrivals
increased by 0.1 degrees
Approx. 255 annual IMC arrivals shifted
from after 10 pm to before 10 pm

 Aircraft-generated noise unchanged
 Exposure ground locations moved



 Aircraft-generated noise unchanged
 Exposure on ground reduced










Trajectories of 435 annual IMC arrivals to
Rwy 4L shifted laterally and raised
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Trajectory Change

Noise Effect

IAP
Advisory

Trajectories of 2,500 annual VMC arrivals
to Rwy 4L increased in altitude and
smoothed

RVFP
Cleared

Trajectories of 2,825 annual VMC arrivals
to Rwy 4L shifted laterally and raised

RVFP
Cleared
RVFP
Advisory

Continuous descent paths 2,825 VMC
annual arrivals to Rwy 4L
Trajectories of 5,000 annual VMC arrivals
to Rwy 4L raised and smoothed

Modeled
by INM

 Aircraft-generated noise reduced
 Exposure on ground is decreased

X

 Aircraft-generated noise unchanged
 Exposure ground locations moved








and decreased
Aircraft-generated noise reduced
Exposure on ground reduced
Aircraft-generated noise reduced
Exposure on ground is decreased

X
X

Level of Precision — Computed DNL output changes of less than a tenth of a
decibel have little significance — e.g., they correspond to shifts in DNL contours that
are less than the wingspan of many aircraft. Thus, as is often done, DNL values are
reported herein to a tenth of a decibel. (Independently, a BLANS report determined
that DNL changes of less than 0.1 dB should be regarded as “no change”.29) For
example, a calculated change of 0.049 dB is reported as 0.0 dB, but a calculated
change of 0.050 dB is reported as 0.1 dB. This practice is consistent with the
precision of the smallest threshold for changes shown in Table 4 (1.5 dB).
INM Case #1 — Figure 13 shows predicted Baseline (Case #1) DNL levels of 45 dB
and greater in 5 dB increments for all Logan Airport arrivals/departures (Table 5).
The figure does not depict portions of the study area where the DNL is less than
45 dB. DNL levels are depicted at population centroids; consequently, there are gaps
where people do not reside — e.g., parks and bodies of water. Because the figure is
population oriented, it does not convey the fact that well over 50% of the surface area
exposed to DNL 45 dB or greater is the Atlantic Ocean.
As expected: (1) locations close to the airport are exposed to the highest noise levels;
and (2) noise “fingers” project outward from the airport along the centerline
extensions of each runway. Logan has well-used runways that point in several
directions, as suggested by the multiple “noise fingers”. Because the Boston area
coastline is irregular and involves several peninsulas, the centerline projection of
every runway (i.e., the charted arrival route, which must be used during IMC) passes
over populated areas within 10 nautical miles of the airport. There are no purely overwater arrival routes to Logan Airport.
Table 10 shows the Greater Boston area population exposure to aircraft noise in 5 dB
DNL ranges. Slightly more than two-thirds (67.5%) of the 3,318,888 persons residing
within the Study Area are not exposed to DNL levels of 45 dB or greater. An
estimated total of 2,974 persons (0.09%) are exposed to 65 dB DNL or greater; 65 dB
is the FAA’s threshold of significant exposure cited in Table 4.

29

BLANS Phase 2 Level 3 Screening Final Report, Dec. 2013, Section 2.2.
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Figure 13 INM Case #1 (Baseline): Predicted DNL Levels at Census Block Centroids
Table 10 Case #1 (Baseline) Population Exposure to Noise
DNL Range (dB)

Estimated
Population

Less than 45
45 to less than 50
50 to less than 55
55 to less than 60
60 to less than 65
65 to less than 70
70 to less than 75
Greater than or equal to 75
TOTALS

2,240,281
686,024
284,209
69,635
35,765
2,767
207
0
3,318,888

Percentage
of Total
67.5%
20.7%
8.6%
2.1%
1.1%
0.1%
0.0%
0.0%
100.0%

INM Case #2 (IMC Impact) — Figure 14 presents the INM-predicted DNL changes
for Case #2, the effect of the FAA’s Proposed Action during IMC. Two types of
information are shown on this graphic. The Baseline (Case #1) DNL values are
depicted as contour lines without “filled in” coloring, using the same DNL values (for
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45 dB, 50 dB, etc.) and color scheme used in Figure 13. Because Figure 14 is a
contour plot (in contrast to Figure 13, which is based on population centroids):
(a) some areas are depicted as having a larger DNL than is shown in Figure 13; and
(b) the extent of the noise exposure on the surface of the Atlantic Ocean is illustrated.
DNL differences (Case #2 minus Case #1) are shown in Figure 14 as filled in areas.
Locations with DNL decreases are shown with green shading, and those with
increases are shown with purple shading. For Case #2, the largest changes are
±0.1 dB, a negligible amount.

IMC
Impact
Case #2
Change from
Case #1

Figure 14 INM Case #2 (IMC Impact): Changes from Case #1 (No Action)
The DNL changes within the DNL ≥ 45 dB contour are detailed in Table 11. As a
percentage of the applicable threshold, the largest DNL increase is 3.3%, which
occurs for 60 ≤ DNL < 65. Approximately 97 thousand persons would experience a
DNL increase, and 520 thousand persons would experience a decrease (a 5.4-to-1
ratio). Considered in light of the threshold criteria of Table 4, the overall assessment
is that, during IMC, the FAA’s Proposed Action will have negligible impact on
the noise experienced on the ground.
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Table 11 INM Case #2 (IMC Impact): DNL and Population Changes
Threshold DNL
Increase with
Proposed
Action
65 dB ≤ DNL
1.5 dB
60 dB ≤ DNL < 65 dB
3.0 dB
45 dB ≤ DNL < 60 dB
5.0 dB
TOTALS
—
Exposure with
Proposed Action

Maximum
DNL
Increase
0.0 dB
0.1 dB
0.1 dB
—

Population Maximum
Population
Exposed to a
DNL
Exposed to a
DNL Increase Decrease DNL Decrease
187
4,185
92,571
96,943

—
—
0.1 dB
—

0
0
519,925
519,925

INM Case #3 (VMC Impact) — Figure 15 shows the INM predicted DNL changes
for Case #3, the impact of both the FAA’s and JetBlue’s Proposed Actions during
VMC. As for Case #2, two types of information are shown on the graphic. The
Baseline (Case #1) DNL values are depicted as contour lines without “filled in”
coloring, using the same DNL values (45 dB, 50 dB, etc.) and color scheme used in
Figure 13.

VMC Impact
Case #3
Change from
Case #1

Figure 15 INM Case #3 (VMC Impact): Changes from Case #1 (No Action)
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DNL changes (Case #3 minus Case #1) are shown as filled in areas in Figure 15.
Locations with DNL decreases are shown with green shading, and those with
increases are shown with purple shading. Within the area having DNL values of
45 dB or greater, locations with DNL decreases (green shading) are more prevalent
than those with increases (purple shading). However, all changes are considered to be
negligible.
There are two population centroids for which the INM predicts a 0.3 dB DNL
increase (see Table 12). One centroid has a population of 71 people, the other
centroid has 0 people. These centroids are located in Mattapan, adjacent to and south
of the small area having an increase of 0.2 dB, essentially on the 45 dB contour.
These centroids are too small to show graphically in Figure 15.
A summary of the changes for Case #3 is shown in Table 12. Approximately 36
thousand persons would experience a DNL increase of up to 0.3 dB, and 193
thousand persons would experience a decrease of up to 0.5 dB. As a percentage of the
applicable threshold, the largest DNL increase is 5.1%, which occurs for the 45 ≤
DNL < 60 range. When considered in light of the threshold criteria of Table 4, the
overall assessment is that during VMC, both Proposed Actions will have negligible
impact on the noise experienced on the ground.
Table 12 INM Case #3 (VMC Impact): DNL and Population Changes
Threshold DNL
Maximum Population* Maximum
Population
Increase with
DNL
Exposed to a
DNL
Exposed to a
Proposed
Increase DNL Increase Decrease DNL Decrease
Action
65 dB ≤ DNL
1.5 dB
—
0
—
0
60 dB ≤ DNL < 65 dB
3.0 dB
0.0 dB
546
0.1 dB
2,210
45 dB ≤ DNL < 60 dB
5.0 dB
0.3 dB
35,595
0.5 dB
191,202
TOTALS
—
—
36,141
—
193,412
*35,524 persons are exposed to DNL increases of 0.1 or 0.2 dB; 71 persons (in the 45 dB ≤ DNL < 60 dB
range) are exposed to a DNL increase of 0.3 dB.
Exposure with
Proposed Action

INM Case #4 (Cumulative Impact) — Figure 16 shows the INM-predicted DNL
changes for Case #4 relative to Case #1, for locations where the Baseline DNL is
45 dB or greater. Case #4 addresses the cumulative impact of both the FAA’s
proposed Runway 4L RNAV GPS IAP procedure and the JetBlue proposed RVFP
when both are used during both IMC and VMC. As for Cases #2 and #3, two types of
information are shown on the graphic. The Baseline (Case #1) DNL values are
depicted as contour lines without “filled in” coloring, using the same DNL values
(45 dB, 50 dB, etc.) and color scheme used in Figure 13.
DNL changes (Case #4 minus Case #1) are shown as filled in areas in Figure 16.
Locations with DNL decreases are shown with green shading, and locations with
increases are shown with purple shading. Locations with DNL decreases are more
prevalent than those with increases, and the range of decreases (up to 0.5 dB) is
greater than the range of increases (up to 0.3 dB). Locations with the maximum
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increases and decreases are too small to show on the figure. All changes are
negligible relative to the threshold in Table 4.

Cumulative
Impact
Case #4
Change from
Case #1

Figure 16 INM Case #4 (Cumulative Impact): Changes from Case #1 (No Action)
Table 13 is a summary of the changes in the population exposure for the three DNL
ranges defined in Table 4. In terms of these ranges, the cumulative effect of the two
Proposed Actions is to slightly reduce population exposure to noise.
Table 13 INM Case #4 (Cumulative Impact): Net Population Changes in DNL Ranges
DNL Range (dB)

Change in Population

Greater than or equal to 65
60 to less than 65
45 to less than 60
Less than 45

No Change
Decreased
Decreased
Increased

0
272
1,109
1,381

Table 14 is a summary of the changes in DNL and population exposure for centroids
having DNL levels within the three ranges defined in Table 4. (Table 14 does not
necessarily involve DNL change that result in transition between the ranges shown in
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Table 4, whereas Table 13 does.) As a percentage of the applicable threshold, the
largest DNL increase is 6.0%, which occurs for the 45 ≤ DNL < 60 range.
Approximately 48 thousand persons would experience a DNL increase, and
approximately 637 thousand persons would experience a DNL decrease (a 13-to-1
ratio). Considered in light of the threshold criteria of Table 4, the assessment is that
both actions combined will have a negligible but generally beneficial impact on
the noise exposure on the ground.
Table 14 INM Case #4 (Cumulative Impact): DNL and Population Changes
Threshold DNL
Maximum Population* Maximum
Population
Increase with
DNL
Exposed to a
DNL
Exposed to a
Proposed
Increase DNL Increase Decrease DNL Decrease
Action
65 dB ≤ DNL
1.5 dB
0.0 dB
187
—
0
60 dB ≤ DNL < 65 dB
3.0 dB
0.1 dB
2,013
0.1 dB
2,092
45 dB ≤ DNL < 60 dB
5.0 dB
0.3 dB
46,218
0.5 dB
635,211
TOTALS
—
—
48,418
—
637,303
*46,347 persons are exposed to DNL increases of 0.1 or 0.2 dB; 71 persons are exposed to a DNL
increase of 0.3 dB.
Exposure with
Proposed Action

As was true for Case #3, for Case #4 there are two population centroids that the INM
computes as having a 0.3 dB DNL increase (see Table 14). One centroid has a
population of 71 people, the other centroid has 0 people. These centroids are located
in Mattapan, adjacent to and south of the small area having a DNL increase of 0.2 dB,
essentially on the 45 dB contour. These centroids are too small to show graphically in
Figure 16.
The changes in population exposure to cumulative increases and decreases in DNL
shown in Table 14 are not the sums of the increases/decreases in Table 12 (page 36)
and Table 13 (page 37). This occurs because the two proposed RNAV procedures
impact common areas on the ground. (Only when two procedures do not affect
common areas on the ground can the population exposure increases/decreases due to
individual procedures be added.) The population experiencing a cumulative decrease,
while not equal to the sum of populations experiencing decreases for the two weather
conditions, is larger than that experiencing a decrease for either condition separately.
However, the population experiencing a cumulative increase in noise exposure is
numerically between that experiencing an increase for either weather condition
separately. Some of the increases caused by the RNAV GPS IAP under IMC are
cancelled by decreases due to using the RVFP under VMC.
As shown in Table 9 (page 32), the INM does not account for all of the benefits of the
higher and smoother continuous descent vertical paths that the RNAV Visual
procedure provides (also see Section II.A, beginning on page 41, especially Figure 20
and Table 18). Succinctly, INM calculations for Cases #3 and #4 may overstate
predicted noise increases.
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Summary of Maximum DNL Increases — Table 15 summarizes the maximum
DNL increases (i.e., at the most adversely impacted population centroids) for the two
weather conditions separately and cumulatively for both the FAA’s proposed RNAV
GPS IAP and JetBlue’s proposed RVFP. All increases are negligible relative to the
threshold value for the associated DNL range.
Table 15 Summary of Maximum DNL Increases for both Proposed Actions
Threshold DNL
Increase with
Proposed
Action
65 dB ≤ DNL
1.5 dB
60 dB ≤ DNL < 65 dB
3.0 dB
45 dB ≤ DNL < 60 dB
5.0 dB
Exposure with
Proposed Action

Case #2:
IMC
Impact

Case #3:
VMC
Impact

Case #4:
Cumulative
Impact

0.0 dB
0.1 dB
0.1 dB

—
0.0 dB
0.3 dB

0.0 dB
0.1 dB
0.3 dB

DNL Changes by Community —INM-predicted DNL changes for Cases #2, #3 and
#4 for individual communities is shown in Table 16. The table includes all ten
communities having at least one population centroid that would experience a DNL
change of 0.1 dB or greater (after rounding). Communities for which every
population centroid would experience a calculated DNL change (increase or decrease)
of less than 0.05 dB are not included.
Table 16 Ranges of DNL Changes at Census Block Centroids by Community
Community*

BLANS Baseline
(No Action
Alternative)

Case #2:
IMC Impact

Case #3:
VMC Impact

DNL Changes

Description

South Boston†

49.8 to 71.5 dB

–0.1 to +0.1 dB

–0.2 to 0 dB

–0.2 to +0.1 dB

Max. Dec. > Max. Inc.

Roxbury

46.0 to 51.9 dB

0 dB

–0.1 to 0 dB

–0.1 to 0 dB

Decreases Only

Dorchester

46.5 to 60.8 dB

–0.1 to +0.1 dB

–0.5 to +0.1 dB

–0.5 to +0.2 dB

Max. Dec. > Max. Inc.

Mattapan

45.0 to 48.8 dB

0 dB

–0.4 to +0.3 dB

–0.3 to +0.3 dB

Max. Dec. = Max. Inc.

Hyde Park

45.0 to 45.4 dB

0 dB

0 to +0.1 dB

0 dB

No Changes

Quincy

45.0 to 60.8 dB

–0.1 to 0 dB

–0.1 to +0.1 dB

–0.2 to 0 dB

Decreases Only

Braintree

45.1 to 45.5 dB

–0.1 to 0 dB

0 dB

–0.1 to 0 dB

Decreases Only

Milton

45.1 to 57.3 dB

–0.1 to +0.1 dB

–0.5 to 0 dB

–0.4 to +0.1 dB

Max. Dec. > Max. Inc.

Canton

45.1 to 47.2 dB

–0.1 to 0 dB

–0.1 to +0.1 dB

–0.1 to +0.1 dB

Max. Dec. = Max. Inc.

Randolph

45.0 to 48.9 dB

–0.1 to 0 dB

–0.1 to +0.1 dB

–0.2 to 0 dB

Decreases Only

Blue Hills Res.

45.0 to 53.1 dB

–0.1 to 0 dB

–0.5 to +0.1 dB

–0.5 to +0.1 dB

Max. Dec. > Max. Inc.

All Locations

45.0 to 71.5 dB

–0.1 to +0.1 dB

–0.5 to +0.3 dB

–0.5 to +0.3 dB

Max. Dec. > Max. Inc.

Case #4: Cumulative Impact

* Communities listed have at least one centroid with a DNL change of at least 0.1 dB for a proposed RNAV procedure.
† BLANS 2015 Baseline includes centroids with zero residents; for the BLANS Baseline, all South Boston residences are
exposed to DNL < 65 dB.

Cumulatively, five communities would not have any DNL increase. Seven
communities would experience a greater maximum DNL decrease than increase. Two
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communities would have equal maximum decreases and increases. No community
would experience a greater maximum DNL increase than decrease.
Table 16 also includes projected changes in DNL values at 306 locations in the Blue
Hills Reservation — a public recreation area of over 7,000 acres that includes
portions of Milton, Quincy, Braintree, Canton, Randolph, and Dedham. These
locations are not census block centroids; they are designated as Section 4(f) Sites24 in
the BLANS 2015 Baseline. Of these, 295 are designated as “State Reservation” and
11 are designated as “Local Resources – Open Space”. Separately and cumulatively
both proposed actions would result in a greater range of DNL decreases than
increases in the Blue Hills Reservation.
Detectability of Noise Changes — DNL is a temporal average of the noise exposure
to aircraft at a fixed location on the ground. In general, it is not valid to make
categorical statements about individual events based on an average derived from
those events. However, the DNL averages for the No-Actions Alternative and the
FAA’s and JetBlue’s Proposed Actions all involve the same aircraft (number and
model) flying almost the same courses, at almost the same altitudes. This enables
some qualified statements to be made about individual noise events.
Various values are cited for the smallest change in loudness that humans can detect
on a single-event basis. The most commonly cited value30 is 3 dB. The largest DNL
increase (at the most adversely affected locations) is 0.3 dB — i.e., 10% of the
commonly used 3 dB minimum level of a detectable change, on a decibel basis.
Based solely on the Proposed Action’s impacts during IMC, the largest DNL increase
is 0.1 dB. It is likely that most, if not all, of the noise changes attributable to the
Proposed Actions, would not be detected by a human listener on the ground.

II.

Purpose and Need
A. Describe the purpose and need for the proposed project. If detailed
background information is available, summarize here and provide a copy as an
attachment to this review.
The proposed project addresses several needs:


Increase safety of aircraft arriving on Runway 4L



Reduce arrival delays during IMC



Reduce number of aircraft arrivals after 10 p.m.



Conform to national policy to implement NextGen RNAV procedures.

Increase Safety — Logan Runway 4L does not have an instrument approach procedure.
It is accepted throughout the aviation industry that providing both lateral and vertical

30

NoiseQuest, Pennsylvania State Univ., http://www.noisequest.psu.edu/noisebasics-basics.html.
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guidance to a runway reduces the risk of an approach and landing accident. For example,
FAA Order 8260.5531 states:
“Flight operations quality assurance (FOQA) and Aviation Safety Action Program
(ASAP) reports indicate flight crews sometimes descend at excessive rates on
approach, resulting in unstabilized approaches (Table 17). Many of these reports
come from flight crews conducting visual approaches to runways not served by
vertically guided approach procedures.”
The Flight Safety Foundation (FSF)32 has studied aircraft accidents extensively, and has
issued reports that are considered authoritative. The FSF has a permanent task force
devoted to Approach and Landing Accident Reduction (ALAR).33 The task force
conducts studies, holds training sessions and provides training materials.34 A major
objective of the ALAR task force is to foster the establishment of instrument approach
procedures with lateral and vertical guidance on all runways having air carrier service.
Table 17 Stabilized Approach Criteria (Flight Safety Foundation)
Flights must be stabilized by 1,000 feet above airport elevation in IMC and 500 feet above
airport elevation in VMC.
 The aircraft is on the correct flight path;
 Only small changes in heading/pitch are necessary to maintain the correct flight
path;
 The airspeed is not more than VREF + 20 knots indicated speed and not less than
VREF;
 The aircraft is in the correct landing configuration;
 Sink rate is no greater than 1000 feet/minute; if an approach requires a sink rate
greater than 1000 feet/minute a special briefing should be conducted;
 Power setting is appropriate for the aircraft configuration and is not below the
minimum power for the approach as defined by the operating manual;
 All briefings and checklists have been conducted;
An approach that becomes unstabilized below 1,000 feet above airport elevation in IMC or
500 feet above airport elevation in VMC requires an immediate go-around.

In a seminal study35,36, the FSF analyzed 287 fatal Approach and Landing Accidents
(ALAs) worldwide involving jet and turboprop aircraft that occurred between 1980 and
31

FAA Order 8260.55, Special Area Navigation Visual Flight Procedures, March 8, 2010, establishes national
policy governing establishment of RNAV Visual procedures.
32
The Flight Safety Foundation (FSF), founded in 1947, is an independent, non-profit, international organization
that conducts research on and advocates for aviation safety.
33
The FSF ALAR Task Force is supported by industry organizations, including Airbus, Boeing and Honeywell.
34
Approach and Landing Accident Reduction (ALAR) Toolkit, Flight Safety Foundation.
35
Flight Safety Digest: “A Study of Fatal Approach-and-Landing Accidents Worldwide, 1980-1996”; Flight Safety
Foundation; Feb.-March 1998.
36
Flight Safety Digest: “Killers in Aviation: FSF Task Force Presents Facts About Approach-and-landing and
Controlled-flight-into-terrain Accidents”; Flight Safety Foundation; Nov.-Dec. 1998 and Jan.-Feb. 1999. Available
at: http://flightsafety.org/fsd/fsd_nov-feb99.pdf.
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1996. The FSF found that “nonprecision approaches [which have only lateral guidance]
are five times more hazardous than precision approaches [which have vertical as well as
lateral guidance]”. The FSF study did not address runways that do not have any landing
guidance, which are not common.
Approximately 10 years later, the FSF repeated the survey, with similar findings. 37 Using
data from the period 1995-2011, the FSF found that approximately 56 percent of
commercial jet airplane accidents occur during the approach and landing phases of flight
(Figure 1738), although the time involved (while traveling from the outer marker to
touchdown) is 4% of a typical flight. These accidents account for 44 percent of all air
carrier fatalities worldwide.

Figure 17 Worldwide Airline Major Accidents, 1995-2011 (FSF)
A study sponsored by the FAA determined that, based on analysis of Controlled Flight
Into Terrain (CFIT) accidents in the U.S. involving air carriers, the accident rate for
non-precision approaches is nine times higher than the accident rate for precision
approaches. 39,40 (Like the FSF study, the FAA study did not address runways that do not
have any landing guidance.) The FAA study supported the rationale for implementing the
Jim Burin, Flight Safety Foundation; “The CFIT and ALAR Challenge: Attacking the Killers in Aviation”;
presented at Regional Runway Safety Seminar, ICAO Asia and Pacific Region; Bali, Indonesia; May 2012. Available
at: http://www.icao.int/APAC/Meetings/2012_RRSS/W3%20ALAR%20-%20Bali%20%5BReadOnly%5D%20%5BCompatibility%20Mode%5D.pdf
38
Concerning the referenced figure, note that 127/(127+43+39) = 60.8%, as some less significant causal factors
have been omitted.
39
Howard Bregman, et al, Safety Benefits of Precision vs. Non-Precision Approaches, MITRE Corp., 1997.
Available online at: http://www.bluecoat.org/reports/MITRE_1997_PAvsNPA.pdf
40
The discrepancy between the FSF and FAA analysis of approach accident rates is partly due to use of different
geographical regions and time frames, but is likely also due to the lower overall U.S. accident rate, which
accentuates the role of ALAs.
37
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Wide Area Augmentation System (WAAS) to the GPS. WAAS is necessary for LPV
approaches, the RNAV (GPS) approach procedure that is comparable to ILS Category I.
A separate U.S. Government-industry study41 recommended that the U.S. “Implement
precision approach capability (glideslope guidance) for all runways without established
precision approach procedures (e.g., ILS, DGPS, etc.)”. Study participants included FAA,
NASA, Boeing, Airbus, Air Line Pilots Association (ALPA) and Airlines for America
(then known as Air Transport Association [ATA]).
Another example of the recognition of the safety benefits of approach guidance is ICAO
Resolution A37-11, which recommends that all member states [countries] implement
Performance Based Navigation (PBN) approach procedures with vertical guidance for all
instrument runway ends.42 The ICAO recommendation is stronger than those of the FAA
and FSF, as it explicitly recommends implementing PBN approaches and includes
those runways with an ILS already installed. This would virtually ensure that approach
guidance is available even when the ILS is out of service.
To address the safety-oriented recommendation of many aviation organizations that
lateral and vertical approach guidance should be available “almost always” to passenger
air carriers, the vast majority runways in the U.S. that have air carrier arrivals currently
have two systems that provide lateral/vertical approach guidance. For example, Table 3
on page 14 shows that, at Part 139 airports (generally, those with commercial air carrier
service), 96.2% (1,327/1,380) of RNAV (GPS) LPV procedure types have been
implemented on runways that have an ILS installed as well. The remaining 3.8% of
RNAV (GPS) LPV procedure types have been installed on Part 139 airport runways that
do not have an ILS. As mentioned in Section I.C (page 4), often those runways have real
estate limitations that preclude installation of an ILS.
Figure 18 depicts the average annual number of jet aircraft arrivals, by runway end, at
Logan during 2012-2014. Considering only jets and not including propeller aircraft, is
done for convenience, as the data are published monthly by Massport.43 However, it does
not account for approximately half the landings on Runway 4L. For jets and propeller
aircraft combined, Runway 4L receives approximately 10% of arrivals to Logan.
Logan has five runways that are long and wide enough to be used for jet arrivals. Two of
the ten possible arrival runway ends (9 and 14) cannot be used for arrivals of any aircraft
due to obstructions (buildings) “in front of” each end. A third runway end (22R) is
restricted to propeller aircraft arrivals due to noise limitations. (It is occasionally used to
land jets when safety considerations are involved.) The remaining seven runway ends are
regularly used for jet arrivals. Of these, only Runway 4L lacks any form of an Instrument
Approach Procedure (IAP). Logan Airport Runway 4L — which annually has 16,000-

41

Joint Safety Analysis Team (JSAT), Controlled Flight into Terrain (CFIT), November 1998.
2010 3 Logan Airport Runway 4L — which annually has 16,000-18,000 aircraft arrivals (Table 1, page 10) and
over 500,000 passenger arrivals — is one of the busiest arrival runways at a commercial U.S. airport without an
IAP. 7th ICAO General Assembly.
43
https://www.massport.com/environment/environmental-reporting/noise-abatement/runway-use/
42
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18,000 aircraft arrivals (Table 1, page 11) and over 500,000 passenger arrivals — is one
of the busiest arrival runways at a commercial U.S. airport without an IAP.

Figure 18 Logan Average Annual Jet Arrivals during 2012-2014 for 10 Runway Ends
As contextual information, it’s noted that — due to the highly variable nature of local
winds — Logan Airport makes more extensive use of multiple runway configurations
(including more frequently changing configurations) than most major U.S. airports.
An approach procedure with vertical guidance enhances safety on the ground as well as
for aircraft crew and passengers. Figure 19, prepared by the FSF, depicts locations where
aircraft struck the ground when a Controlled Flight Into Terrain (CFIT) accident occurred
during approach/landing. In most instances, the aircraft was aligned laterally with the
runway but descended prematurely, usually within 10 miles of the runway.
Where a runway lacks a publically-available approach procedure having vertical
guidance, or where the public procedure is generally unavailable during VMC, individual
airlines have developed special, non-public RNAV Visual approach procedures. In
accordance with FAA Order 8260.5531, JetBlue Airlines proposed an RNAV Visual
procedure for Logan Runway 4L. In coordination with the FAA, that procedure was
tested during the period March 1 to August 31, 2014.
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Figure 19 CFIT Approach and Landing Accident Locations (FSF)
RNAV Visual Flight Procedures (RVFPs) employ the same guidance as an RNAV (GPS)
IAP; however operations are only permitted in VMC. Because the same guidance system
was used, results from the JetBlue test can be used to predict flight characteristics for the
proposed RNAV (GPS) instrument procedure.
Figure 20 shows the vertical paths of JetBlue aircraft (Airbus A320s and Embraer E190s)
conducting approaches to Runway 4L. For the left-hand side of Figure 20, the approaches
were flown during March-April 2013 using visual guidance. For the right-hand side of
Figure 20, the approaches were flown during March-April 2014 using the RVFP.
2013 Without RNAV Visual Procedure

2014 With RNAV Visual Procedure

Figure 20 Vertical Flight Paths for JetBlue Aircraft Arriving on Runway 4L
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Comparing the two sides of Figure 20 reveals that, for aircraft further than approximately
2.5 nautical miles from the runway, RVFP guidance yielded:


Higher average altitudes



Reduction in the dispersion of the vertical path (by more than one-half).

Table 18 quantifies these statements using comparable data sets for JetBlue flights during
March-April 2013 (using visual guidance) March-April 2014 (using RVFP guidance).
Subsequently, a second data set with RVFP guidance (July-August 2014) was examined
to confirm the positive findings for the earlier set.
Table 18 Comparison of Vertical Flight Paths for Visual and RNAV Guidance
Guidance
Method

Data Collection
Period

Visual
RVFP
RVFP

Mar-Apr 2013
Mar-Apr 2014
Jul-Aug 2014

Mean Altitude
at 6 NM
Distance
2,045 feet
2,143 feet
2,157 feet

Altitude
Dispersion
(95%) at 6 NM
±671 feet
±313 feet
±332 feet

Mean
Descent
Angle
3.2 deg
3.3 deg
3.3 deg

Deviations
from Straight
Line
3%
1%
1%

Standard statistical linear regression analysis was employed for this analysis. Each data
set was fit to a straight line. Then the guidance methods were characterized by: (a) the
line parameters, and (b) the deviations of the measurements from that line. A location 6
nautical miles from Runway 4L was selected to illustrate differences between the
guidance methods. At that point, which is over the northern part of the Town of Milton, a
straight-in final approach course begins to form (Figure 5, page 9). As is often done,
altitude deviations were assumed to follow a Gaussian distribution44.
In Table 18: (a) the mean altitude at 6 nautical miles is the altitude of the regression line,
(b) the dispersion is twice the sample standard deviation of the measured altitudes from
regression line, and (c) the mean descent angle is the slope of the regression line.
Altitudes that differ from the mean altitude by up to twice the standard deviation are
stated as being within 95% of the mean (47.5% on either side), based on the assumed
Gaussian distribution.45 Thus aircraft are stated as being above the mean altitude minus
the dispersion with 97.5% probability.
For aircraft 6 nautical miles from Runway 4L:




The mean altitude for the March-April 2014 flights using RVFP guidance was 98
feet higher than the mean altitude for the March-April 2013 flights using visual
guidance (2,143 minus 2,045);
For the March-April 2013 flights using visual guidance, 97.5% of the flights
would be higher than 1,374 feet (2,045 minus 671);

The Gaussian (or Normal) statistical distribution is popularly known as the “bell curve”. It is often used to
characterize a large set of independently collected samples that can take on a continuum of values.
45
The same methodology is used for specifying RNAV deviations from a desired track.
44
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For the March-April 2014 flights using the RVFP, 97.5% of the flights would be
higher than 1,830 feet (2,143 minus 313).

Of the 98 feet higher mean altitude for RVFP guidance, approximately 60 feet can be
accounted for by the larger 3.1 degree RVFP glide path angle versus the 3.0 degree glide
path angle for visual guidance using the PAPI on the airport.
Overall, for these data, at 6 nautical miles from the runway, 97.5% of the aircraft would
be 456 feet (1,830 minus 1,374) or 21.8% higher with instrument guidance. Increasing
the altitude of aircraft that are well below the designed glide path results in decreased fuel
consumption (see Section II.B.2, starting on page 62) and decreased noise (see Section
I.D.7, starting on page 26). Perhaps less obvious is that decreasing the altitude of aircraft
that are well above the designed glide path increases safety, as aircraft above the glide
path must descend at a faster rate than otherwise in order to reach the runway.
To quantify the smoothness of approaches flown, the coefficient of determination (often
termed R-squared, or R2) was found for the three data sets. R2 values lie between 0 and 1;
values close to 1 indicate the data are well approximated by the straight-line model. For
these data sets, all R2 values were greater than 0.95. To exhibit differences in the degree
of closeness to a straight line: (a) R2 values were subtracted from unity (thus 0 would
correspond to a perfect linearity), and (b) the square-root of the result was taken (to
eliminate the over-emphasis on differences that squaring causes).
Results of these calculations are shown in the last column of Table 18, under the heading
Deviations from Straight Line. Flights with RNAV vertical guidance had smaller
deviations (approximately one-third those for visual guidance) from a straight-line path.
A straighter flight path indicates that less noise and emissions were created, because the
power was reduced as the aircraft is more smoothly descending by utilizing gravity more
effectively. As mentioned in Section I.D.7 (starting on page 26), the INM in effect
assumes ILS vertical guidance for all approaches and thus does not capture the noise
reduction achieved by replacing visual guidance with instrument guidance.
Reduce Delays — When Boston Logan Airport is configured for a Northeast flow and
operationally usable Visual Meteorological Conditions (VMC) prevail (cloud ceiling at
3,000 to 4,000 feet or greater and visibility at least 5 statute miles), the arrival capacity of
Runways 4L and 4R combined is 61 aircraft per hour — 32 per hour for Runway 4R and
29 per hour for Runway 4L. However, when either of these meteorological thresholds is
not met, instrument conditions prevail. The arrival capacity of Runways 4L and 4R
combined is then approximately 32 aircraft per hour, because Runway 4L cannot be used
except for circling approaches by small aircraft.46 Arrival delays then occur.
The need for approach guidance on Logan Runway 4L to reduce arrival delays has been a
concern for decades. For example, it was cited in a joint NASA-FAA funded report

46

During IMC, a few maneuverable, propeller-driven aircraft approaching from the northwest follow the ILS
guidance for Runway 15R. When below the cloud ceiling, they execute a circling approach to Runway 4L.
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published in 1998 — see Figure 21. 47 Many aspects of Logan’s operations have changed
since this report was released. However, the conclusion stated in the figure remains true
today: Poor weather significantly reduces arrival capacity.
If an IAP were available for Runway 4L, some (well less than half) of the VMC capacity
could be recovered. The two runways are too closely spaced to allow VMC-like
operations under IMC, so arrivals must be staggered. This requires increased longitudinal
separation between aircraft approaching the same runway. Figure 22 illustrates the
current traffic flow to Runways 4L and 4R under VMC and IMC as well as the projected
flow under IMC with the proposed RNAV (GPS) IAP in place. The proposed procedure
is projected to restore approximately 14% of the VMC capacity that is now lost during
IMC. (The depiction of 33% more IMC arrivals in Figure 22 is not quantitatively
accurate, as controllers do not expect to pair every arrival to Runway 4R with an arrival
to Runway 4L.)
The consequence of the current lack of arrival capacity during IMC is that delays build
up during prolonged periods of low ceilings/visibility. Ultimately, these delays extend the
time when the airport is operating near capacity — e.g., from approximately 8 p.m.
(20:00 in 24-hour time notation) under VMC to between 10 p.m. and 1 a.m. under IMC
(22:00 to 01:00). By restoring some of the arrival capacity that is now lost during IMC,
the proposed procedure will reduce delays during IMC — enabling passengers to arrive
earlier and flight operations to be reduced during the late evening/early morning.

47

Air Traffic and Operational Data on Selected U.S. Airports with Parallel Runways, prepared for National
Aeronautics and Space Administration (NASA) Langley Research Center and Federal Aviation Administration
(FAA), NASA/CR-1998-207675, May 1998.
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Figure 21 Excerpt from a 1998 NASA-FAA Report

Figure 22 Proposed Procedure Will Reduce Delays during IMC
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A Ground Delay Program (GDP) is often instituted when the demand for arrival “slots”
exceeds the airport’s (Logan’s) arrival capacity. During a GDP, departing aircraft,
generally from airports within a specified distance (e.g., 1,200 nautical miles or nationwide), are held on the ground until cleared for departure at a rate consistent with Logan’s
available capacity. Typically, GDPs have durations of several hours.
In addition to GDPs, Ground Stops (GSs) are instituted to enable airports to adjust to an
unexpected situation and implement a longer-term solution. During a GS, the affected
airport’s (Logan’s) acceptance rate is reduced significantly. GSs generally last
approximately an hour, and are often followed by a GDP.
GDPs and GSs are key indicators of the frequency and extent of weather-induced delays.
They set an approximate lower bound on the usage of Runway 4L during IMC. During
2013, Boston Logan had: (a) 44 GSs on 34 days, averaging 1 hour, 9 minutes; and (b) 37
days with GDPs (Figure 23) with total duration of 249 hours and average duration of 6.7
hours. Twenty GDPs exceeded 6 hours, and eleven exceeded 8 hours.48

Figure 23 Date and Duration of Logan Ground Delay Programs during 2013
A relatively small increase in IMC arrival capacity (considerably less than that of an
additional runway) would result in a significant reduction in delays when Boston Logan
is configured for a northeast flow. For example, a National GDP (impacting all ARTCCs)
was instituted on June 27, 2014, at approximately noon (12:00 in 24-hour time notation),
and remained in force until midnight (24:00). The blue line in Figure 24 shows the
arrivals to Runway 4R while the GDP was in place. There were significant delays that
day, evidenced by 47 arrivals occurring during the three hours between 10 p.m. (22:00)
and 1 a.m. (01:00) the following day. The brown line in Figure 24 depicts the effect that
an RNAV procedure could have had. By increasing the arrival rate during the afternoon

48

Data are from the FAA National Traffic Management Log (NTML).
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and early evening, late night arrivals could have been prevented. (The total number of
arrivals is the same for both curves.)

GDP Begun

GDP Ended

Figure 24 Actual and Hypothetical Arrivals to Runway 4R and 4L on June 27, 2013
Although this is a hypothetical example and involves assumptions, the assumptions are
reasonable. Most importantly, RNAV-capable aircraft would be available to take
advantage of the additional landing slots available earlier in the day. The most frequent
arrival aircraft on 4L (Cessna 402, Embraer E190 and Airbus A320) are all equipped for
RNAV (GPS) approaches.
A quantitative estimate of the annual delay reduction the proposed RNAV (GPS) will
provide, and the associated cost reductions, is provided in Section II.B.1 beginning on
page 56.
Reduce number of arrivals after 10 p.m. — Figure 25 shows the percentage of arrivals
on Runway 4R by hour-of-day during 2013. The VMC (blue) distribution is representative of the unconstrained demand for arrival slots. During VMC, there is sufficient
capacity to meet the demand, allowing the arrival traffic level to build steadily to a peak
between 4 p.m. and 5 p.m., and then steadily decline.
However, the pattern is very different during IMC. During the morning, as traffic builds,
the airport is able to keep up with growing demand. Then, in the early afternoon, demand
begins to exceed capacity and delays start to occur. As the demand is increased further,
delays become longer. During days that have several hours of IMC, flight delays extend
the time when the airport is capacity constrained — typically, from 8 p.m. during VMC
to between 10 p.m. and 1 a.m. during IMC.
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Evidence of major
arrival delays

Figure 25 Distribution of Runway 4R Arrivals by Hour of Day During 2013
Figure 26 presents an example of the arrival traffic to Runway 4R after 10:00 p.m. on a
Sunday when the cloud ceiling is low. There are nine aircraft in queue over southeastern
Massachusetts and Rhode Island. Two other aircraft are seeking to join the queue.

Figure 26 Runway 4R IMC Arrival Queue: Sun. Aug. 23, 2015, 10:13 p.m. ET
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Over a typical year, a few days per month have multiple hours of IMC when Runway 4R
is in use and Runway 4L is unavailable. For example, in 2013, there were 45 days with
instrument conditions for at least 3 hours, and 22 days with instrument conditions for at
least 6 hours. Partly as a consequence of such situations, Boston Logan Airport has
consistently had a higher than average percentage of delayed and diverted arrivals in
comparison to other Core 30 airports.
The Integrated Noise Model (INM) “counts” aircraft operations between 10 p.m. and
7 a.m. as ten daytime operations. This reflects the presumption that, as the ambient noise
of normal activity decreases during the time when most people sleep, noise from aircraft
is more annoying. Having Runway 4L available for arrivals during “INM day” under
IMC will allow some aircraft that are currently delayed to past 10 p.m. instead to land
before 10 p.m. It’s estimated that 255 arrivals per year would be shifted from “INM
night” to “INM day”.
Conformance with National Policy — Over a decade ago, Congress recognized the
magnitude of the challenge posed by modernizing the nation’s air traffic system, and
addressed it in Vision 100 - Century of Aviation Reauthorization Act (Public Law 108176, December 2003). Vision 100 established the Joint Planning and Development Office
(JPDO), composed of representatives from the Departments of Transportation (DOT),
Defense (DOD), Commerce (DOC) and Homeland Security (DHS) together with the
Federal Aviation Administration (FAA) and the National Aeronautics and Space
Administration (NASA). Ultimately, the modernized system became known as the Next
Generation Air Transportation System (NextGen). When the vision was sufficiently
formulated and the JPDO’s work was completed, the responsibility for implementing
NextGen was assigned to the FAA, the agency which operates the National Airspace
System (NAS).
A major element of NextGen is implementation of satellite-based navigation and
surveillance. The FAA has responded by developing and implementing PerformanceBased Navigation (PBN) operations, including RNAV approaches and departures at
many airports. The process is on-going, and additional RNAV (GPS) approach and
departure procedures are needed. Boston Logan Runway 4L is an example of a runway
that would benefit from having RNAV (GPS) approach procedures.
Congress emphasized the need for additional PBN operations in the FAA Modernization
and Reform Act of 2012 (Public Law 112–95). Section 213 (Acceleration of NextGen
Technologies, Attachment 4) of the Act directs the FAA to implement RNAV and RNP
procedures “to maximize the fuel efficiency and airspace capacity of NextGen
commercial operations at each of the 35 operational evolution partnership airports
identified by the Administration”. Boston Logan is one such airport. Implementation of
an RNAV (GPS) approach procedure on Runway 4L is consistent with the intent of the
FAA Modernization and Reform Act of 2012.
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Section 213 provides for two new types of Categorical Exclusions (CATEXs) in the
environmental review process. Subsequently, the FAA issued information on each new
type of CATEX.49,50
In early 2014, the House of Representatives Committee on Transportation and Infrastructure, Subcommittee on Aviation, requested that the FAA develop a plan to implement a number of high-priority NextGen capabilities. The FAA, in collaboration with the
NextGen Advisory Committee (NAC), determined what the FAA is able to accomplish
over the next one to three years and what industry commitments are necessary for those
activities to be successful. FAA committed to specific site implementation plans in order
to take full advantage of NextGen benefits. These agreements were documented in the
NextGen Priorities Joint Implementation Plan (Attachment 5) and are available on the
FAA’s website.51
One focus of the plan is Multiple Runway Operations (MRO) — enabling more frequent
simultaneous use of runways for which access is currently restricted for various reasons,
including wake turbulence mitigation, during IMC. New methods for wake mitigation
have been developed over the past decade, and the plan seeks to implement those
methods. Figure 27 depicts the current schedule (partial) for MRO projects at major
airports, including the RNAV (GPS) IAP at Logan Runway 4L. 52

Figure 27 FAA NextGen MRO Implementation Commitments (relevant part)

Federal Aviation Administration, “Guidance for Implementation of the Categorical Exclusion in Section 213(c)(1)
of the FAA Modernization Authorization and Reform Act of 2012”, December 6, 2012.
50
Federal Register, “Implementation of Legislative Categorical Exclusion for Environmental Review of
Performance Based Navigation Procedures”, FR Doc. 2015–18823, August 3, 2015.
51
http://www.faa.gov/nextgen/media/ng_priorities.pdf
52
https://www.faa.gov/nextgen/snapshots/priorities/?area=mro
49
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B. What operational/economic/environmental benefits will result if this project is
implemented?
Increased Safety — While the accident rate for U.S. commercial aviation is extremely
low, for approach/landing operations it is nine times lower when a vertical guidance
system is used (Section II.A, beginning on page 41). Thus, many large U.S. airports have,
during the past few years, installed RNAV (GPS) IAPs on runways used for arrivals that,
for physical or economic reasons, did not have an ILS installed. Logan Runway 4L is
similar to many situations where an RNAV (GPS) has been implemented.53
Reduced Noise and Emissions — Aircraft will fly at higher altitudes (due to both
following a steeper glide path angle and having less vertical dispersion) and fly smoother
continuous descent trajectories requiring lower power settings. As a result, noise and
emissions will be reduced. The INM does not capture some of these benefits.
Delay Reduction during IMC — Because it currently does not have an instrument
approach procedure, Runway 4L cannot be used during periods of low ceilings or
visibilities. While low ceilings/visibilities occur only approximately 15% of the time,
Logan is configured for a Northeast flow approximately 60% of time when these
conditions occur. Such conditions account for a large fraction of the flight delays at
Boston Logan.
By adding approach guidance capability during IMC, delays will be decreased. This will
result in passenger time saved, improved integrity of airline flight schedules, fewer
missed connections, jet fuel conserved, reduced emissions and reduced noise between
10 p.m. and 7 a.m. — see Sections II.A (page 41) and II.B.1 (page 56).
Shortened Periods of Peak Traffic Under IMC — By enabling Runway 4L to be
utilized during IMC, an RNAV (GPS) IAP will reduce the duration of busy traffic
periods under IMC, lessening the impact of flight operations on neighboring
communities.
Little Cost to the Public — A RNAV (GPS) procedure can be designed and implemented at little if any cost to the public or Boston Logan/Massport, since no ground
infrastructure or runway improvements are required.
1. If a delay reduction is anticipated, can the reduction be quantified?

 Yes  No  N/A
Background on Logan Delays — Delay reduction is anticipated and can be
quantified. Historical Logan delay statistics were obtained for the U.S. Department of
Transportation (DOT) Bureau of Transportation Statistics (BTS), which tracks airport
arrival and departure delays for major domestic passenger carriers at 29 large airports

53

The safety benefit of vertically guided approaches are so significant that many general aviation airports that could
not qualify for an ILS installation (due to its cost) have implemented RNAV (GPS) IAPs. Examples in Eastern/
Central Massachusetts include: Beverly Municipal Airport, Norwood Memorial Airport, Fitchburg Municipal
Airport, Mansfield Municipal Airport and Minute Man Air Field (Stow).
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(Table 1954). BTS defines delays as a departure or arrival that occurs 15 minutes or
more past the scheduled time.
Table 19 Logan Airport Delay and Cancellation Statistics (DOT BTS)

*Twelve-month period ending April 30, 2015

For the twelve-month period ending April 30, 2015, Logan’s on-time departure
percentage ranked 11th among the largest airports (better than most), and its on-time
arrival percentage ranked 23rd (worse than most). The rate of flight cancellations was
also higher than that of most of the largest airports. Logan has historically had higher
than average arrival delays.
While fluctuations have occurred, the percentages and average times of arrival delays
have been relatively stable over five-years. Approximately 22% of (25 thousand)
domestic major passenger carrier arrivals at Boston Logan are delayed annually. The
average arrival delay is approximately 57 minutes. The total annual arrival delay time
thus is approximately 25 thousand hours.
A significant fraction of Logan’s arrival delays occur during IMC when the airport is
configured for a northeast flow. A major factor in these delays is lack of arrival
runway capacity, as Runway 4L can only be used sparingly during IMC (e.g., using
circling approaches) due to the lack of an approach guidance system.
Analysis Methodology — An analysis was conducted that focused on delays that
occur during prolonged periods of IMC when the airport was configured for a
northeast flow. The analysis had four elements:
1) Using 2013 traffic and meteorological data, the days having prolonged periods
of IMC when the airport was configured for a northeast flow were found;
2) A mathematical model was used to estimate the delay reduction that an
Runway 4L RNAV GPS IAP could provide on one such day;
3) Results for the data analysis and mathematical model were combined to
estimate delay reduction benefits that a Runway 4L RNAV GPS IAP would
provide on an annual basis. A rough estimate of the reduction of arrival
cancellations is also made.

54

http://www.rita.dot.gov/bts/
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4) The costs savings associated with delay reduction was estimated.
Prolonged IMC Characterization — Most of the information used for Step 1 is
presented in Section II.A, starting on page 41. During 2013, Logan was in a northeast
flow during IMC for approximately 1,332 hours. Of those, approximately 319 hours
had more than 20 arrivals per hour on Runway 4R — i.e., Runway 4R was under
capacity pressure and Runway 4L was unavailable. During 294 of these 319 hours, a
GDP (Figure 23) or GS was in effect. Average duration of a GDP was 6.7 hours. On
14 days during 2013, Runway 4R was under IMC arrival pressure for at least 8 hours.
Single Day Delay Reduction — Figure 28 depicts the mathematical model used in
step 2 of the analysis.55 Scheduled arrivals — i.e., the demand for arrival slots — are
modeled based on the VMC arrival statistics shown in Figure 25. Beginning at
6:00 a.m., the rate of scheduled arrivals increases at essentially a constant rate until
the 4:00 to 5:00 p.m. hour. The scheduled arrival rate then decreases at essentially a
constant (faster) rate until the midnight to 1:00 a.m. hour. The total number of arrivals
modeled for the 19-hour period (6:00 a.m. to 1:00 a.m.) is 523, which is consistent
with the number of scheduled arrivals at Logan on a weekday.

Figure 28 Model for Runways 4R and 4L Capacity and Scheduled Arrival Rate
The increase in IMC arrival capacity that an IAP on Runway 4L will provide must be
estimated, as there is no experience on which to make a definitive statement.
(Material in Section I.D, “Expected Usage of Proposed Action under IMC” is relevant
here.) Controllers at the Boston Consolidated TRACON estimated that four additional
55

A deterministic delay model was used to represent the average demand (aircraft arrival rate) and average supply
(capacity of a runway). This model under-estimates delays, but provides a reasonable lower bound — i.e., actual
delays will be at least as large as the model predicts.
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arrivals per hour could be achieved under IMC using the Runway 4L RNAV GPS
IAP. This figure is consistent with the IMC arrival rate gained at San Francisco International Airport (SFO) for SFO’s closely-spaced parallel Runways 28L and 28R.
To understand the relationship between increases in IMC capacity and reduction in
delays, three Airport Arrival Rates (AARs) were considered:
 32 arrivals per hour, the current Runway 4R IMC AAR
 36 (32+4) arrivals per hour, the expected IMC AAR for Runways 4R and 4L
combined shortly after introduction of the proposed RNAV instrument procedure
 61 (32+29) arrivals per hour, the current VMC AAR for Runways 4R and 4L
combined.
Referring to Figure 28, the VMC AAR for Runways 4R and 4L combined exceeds
demand throughout the day and arrival delays do not occur. However, when only
Runway 4R is available under IMC, demand exceeds the 32 per hour AAR for the 8hour period from noon to 8:00 p.m. Consequently, arrival delays occur.
Figure 29 depicts the predicted delays corresponding to the arrival rate and AARs
shown in Figure 28. When only Runway 4R is available in IMC, delays begin as soon
as demand exceeds the 32 per hour AAR — at noon for this model. This is consistent
with data for the initiation of GDP and GS programs, which often begin in late
morning. The model predicts that without use of Runway 4L, the delays will not be
worked out until 1:00 a.m. of the following day. This is consistent with the IMC
arrival statistics shown in Figure 25, which depicts an elevated arrival rate during the
midnight to 1:00 a.m. hour. (The model did not include flight cancellations, which
generally occur during periods of significant delays.)

Figure 29 Model Results for Arrival Delays during One IMC Day (Northeast Flow)
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Figure 29 also depicts the delays predicted when the RNAV (GPS) IAP is implemented and Runway 4L is available. It is evident that an IMC AAR increase of only
four arrivals per hour can have a significant delay reduction benefit, as it is estimated
to (Table 20):
a) Defer the onset of delays by 1 hour, 10 minutes, 50 seconds
b) Return airport arrivals to “not delayed” status earlier by 1 hour, 38 minutes,
33 seconds
c) Reduce the duration of “delay status” by 2 hours, 49 minutes, 23 seconds
(24.1%)
d) Reduce the average aircraft delay by 48 minutes, 27 seconds (44.3%)
e) Reduce the maximum aircraft delay by 1 hour, 7 minutes, 30 seconds (39.1%)
f) Reduce the number of aircraft scheduled to arrive before 10 p.m. that actually
arrive on or after 10 p.m. by 39 (52.0%).
g) Eliminate a total of 288.3 hours of delays (44.3%)
Table 20 Model Predicted Delay Statistics for One IMC Day
Statistic*
Delays Start (hh:mm:ss)
Delays Stop (hh:mm:ss)
Delay Period Duration (hh:mm:ss)
Average AC Delay (hh:mm:ss)
Max. AC Delay (hh:mm:ss)
# Aircraft Delayed
Number of Arrivals Delayed Past 10 pm
Percent Aircraft Delayed
Total Delay

Runway 4R only Runways 4R & 4L
(32/hr AAR)
(36/hr AAR)
1:37:30 pm
2:48:20 pm
1:01:53 am
11:23:20 pm
11:24:23
8:35:00
1:49:22
1:00:55
2:52:30
1:45:00
357
309
75
36
68.3%
59.1%
650.7 hr
362.4 hr

Difference/
Benefit
1:10:50
1:38:33
2:49:23
0:48:27
1:07:30
48
39
9.2%
288.3 hr

*Only delays of 15 min or greater are included

Annual Delay Reduction — For Step 3, the annual amount of aircraft delay
reduction is estimated to be 3,500 hours (which would eliminate approximately 14%
of the annual arrival delays at Logan). This estimate for the total delay reduction is
based on (a) a 48.4 minute average per aircraft delay reduction, as shown in Table 20;
(b) a total of 4,938 aircraft experiencing a delay reduction; and (c) a conservative
reduction of their product to take account of unanticipated circumstances. Based on
ASDE-X data for 2013 (Section I.D), delay reductions would accrue to the 2,469
aircraft shifted from Runway 4R to 4L, and to all aircraft that would arrive on
Runway 4R earlier as a result of other aircraft being shifted to Runway 4L
(conservatively estimated to be one additional aircraft).
As a validity check, a total delay reduction of 3,500 hours is consistent with 288
hours of delay reduction for one IMC day and 12 days of prolonged IMC. (In 2013,
there were 14 days that Logan had 8 hours or more of IMC). This analysis does not
quantify the delay reduction that would be achieved during shorter periods of IMC, so
it understates the amount of delay reduction likely to be achieved.
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As a second check on the delay predictions, the mathematical model for delays used
herein (e.g., Figure 28) predicts that, during one IMC day, 178 arrivals would be
shifted to Runway 4L (half of the 357 aircraft predicted to be delayed, as shown in
Table 20). For 12 IMC days, the model thus predicts that a total of 2,136 aircraft
would be shifted from Runway 4R to Runway 4L during IMC. This inconsistency
with the ASDE-X data analysis (which predicts 2,469 aircraft shifted to Runway 4L
during IMC) is comparable to yearly traffic and weather fluctuations and is ignored in
the following analysis.
The largest inconsistency between the mathematical model and detailed analysis of
2013 ASDE-X data lies in the number of flights scheduled to arrive before 10 p.m.
which would actually arrive at or after 10 p.m. (In the INM, flights arriving at or after
10 p.m. “count” as ten flights.) The mathematical model predicts that, for one IMC
day, 39 fewer flights would be delayed past 10 p.m. For 12 IMC days in a year, this
results in an estimated 468 fewer arrivals after 10 p.m. However, analysis of 2013
Logan arrivals indicates that there would have been 255 fewer arrivals at/after
10 p.m. if the RNAV (GPS) IAP were available. Given the reasonably close
agreement between the model and data shown earlier, it is likely the largest source of
this difference is that the model does not account for flight cancellations. Thus,
implementation of the RNAV (GPS) IAP would likely result in 100 to 200 fewer
cancelled arrivals to Logan annually. No delay reduction or cost savings benefit is
taken for reduced cancellations.
Cost Savings — Airlines for America recommends a value of $81.18 per minute for
airlines direct operating cost (DOC)56 during delays. This value was used for jets;
25% of that number was used for smaller aircraft. Thus (Table 21), eliminating 3,500
hours of delays would result in airlines saving approximately $13 million in DOCs
annually.
Table 21 Estimated Annual Airline DOC Savings Due to Delay Reduction
Runway & AC Type
Rwy 4L, Small
Rwy 4L, Large Jet
Rwy 4R, Large Jet
Total

# Aircraft
1,481
988
2,469
4,938

Hours Saved
1,049.7
700.3
1,750.0
3,500

Dollar Savings
$ 1,278,220
$ 3,411,021
$ 8,523,900
$ 13,213,141

The average number of passengers per flight to/from Logan is 82.57 (This average
includes cargo flights and other flights without passengers, and thus is “on the low
side”.) This figure was used for the 2,450 hours of large jet aircraft delays reduced in
Table 21. Approximately 200,900 hours per year of passenger time could be saved by
implementing an RNAV instrument approach to Runway 4L.

56

Airlines for America, Per-Minute Cost of Delays to U.S. Airlines. Direct operating costs include: fuel, crew,
maintenance and ownership. http://airlines.org/data/per-minute-cost-of-delays-to-u-s-airlines/
57
Massport, Boston Logan International Airport, Environmental Data Report — 2012 Update
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Using U.S. DOT guidelines for estimating the valuation of passenger travel time, 58 a
total of approximately $8.5 million would be saved (Table 22). This figure is also
considered to be “on the low side” because it is based on the nationwide cost of living
in 2009 dollars (i.e., during the economic recession). It does not account for the
recovery of the economy during the past six years and the relatively high cost of
living in the Boston area.
Table 22 Estimated Annual Value of Passenger Time Saved
Travel
Purpose
Business
Personal
Totals

Fraction of Passenger
Passengers
Hours
40.4%
81,164
59.6%
119,736
100.0%
200,900

Hourly
Rate
$ 57.20
$ 31.90
—

Annual Value of
Time Saved
$ 4,642,581
$ 3,819,578
$ 8,462,159

Overall, the cost savings provided by implementing a RNAV instrument
approach on Runway 4L is conservatively estimated to be $21.7 million
annually. In addition to the “low side” assumptions identified above, the estimate
considers only direct cost to airlines and passenger time. Indirect costs or “ripple
effects” such as subsequent delayed and cancelled flights (costs to airlines) or postflight passenger visits to restaurants and entertainment venues that are foregone
(revenue lost by Boston area businesses) were not taken into account.
2. Can reduced fuel costs/natural energy consumption be quantified?

 Yes  No  N/A
If not quantifiable, describe the approximate anticipated benefits in lay terms.
Implementing an RNAV (GPS) IAP for Runway 4L will reduce fuel consumption for two
reasons:
 Reduced delays during IMC (Section II.B.1, page 56)
 More efficient continuous descent approaches.
Fuel savings estimates have been addressed in several studies.59,60,61
Reduced IMC Delays — Aircraft delays involve increased fuel/energy consumption,
both on the airport surface (gate holds and waits on the tarmac) and in-flight (holding

58

U.S. DOT , Revised Departmental Guidance on Valuation of Travel Time in Economic Analysis,
http://www.transportation.gov/sites/dot.gov/files/docs/vot_guidance_092811c_0.pdf, Polly Trottenberg,
September 28, 2011.
59
J. P. Clarke, N. T. Ho, R. Liling, J. A. Brown, K. R. Elmer, K. Tong, et al. (2004); “Continuous Descent
Approach: Design and Flight Test for Louisville International Airport”; Journal of Aircraft, 41 (5), 1054-1066.
60
Megan S. Ryerson, Mark Hansen and James Bonn (2011); “Fuel Consumption and Operational Performance”;
Ninth USA/Europe Air Traffic Management Research and Development Seminar (ATM2011).
61
M. Wells and J. Post (2008); “Projected benefits of continuous descent arrivals (CDA),” INFORMS 2008 Annual
Meeting, FAA Air Traffic Organization.
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patterns). Ryerson60 estimates that a Boeing 737 consumes 0.34 gallons per minute while
delayed on the ground (airborne delays are not considered herein).
The B737 is employed as a surrogate for all jet aircraft whose delays would be reduced
by a Runway 4L RNAV GPS IAP — i.e., both those shifted to Runway 4L during IMC
and those which “move up in line” for landing on Runway 4R. The B737 well represents
aircraft of comparable size (e.g., A320 and A319). The B737 model over-states the fuel
consumption of regional jets such as the E190 and E170, many of which would be shifted
to Runway 4L. However, the B737 model under-states the fuel consumption of larger
aircraft such as the B757, B767, B747 and A330, many of which would “move up in
line” on Runway 4R. Also, this analysis neglects reductions in delays for piston-engine
aircraft that would land on Runway 4L.
Using data from Table 21, the proposed RNAV (GPS) IAP would reduce an estimated
2,450 hours of jet aircraft annual delays. The resulting predicted savings in fuel
consumption and CO2 carbon emissions are detailed in Table 23.
Table 23 Annual Jet Fuel and CO2 Emissions Savings by IMC Delay Reductions
Delay Reduction
Delay Saving
Fuel Savings
CO2 Savings*
(hours)
(Minutes)
(gallons)
(pounds)
RNAV GPS IAP
2,450
147,000
49,794
1,050,653
* One gallon of jet fuel, when burned, creates approximately 21.1 pounds of CO2.
Procedure

Continuous Descent Approaches during VMC — The second factor involves a
smoother flight path during VMC for approaches flown with the Runway 4L RNAV GPS
IAP rather than without vertical guidance. Without vertical guidance (the situation for
Runway 4L today), a pilot guides the aircraft based on visual information and generally
makes a series of adjustments to the power setting, control surfaces and descent angle
which consume fuel (as well as increasing pilot workload) – see Figure 3062. With
vertical guidance the pilot can couple the guidance signal to the autopilot and perform a
monitoring role. Evidence of the smoother flight path associated with use of vertical
guidance is presented in Table 18 (page 47).
There are two ways in which the RNAV (GPS) IAP may be used during VMC:


Aircraft is cleared by ATC to use the IAP — It is estimated (Section I.D.7,
beginning on page 26) that 435 annual arrivals (all jets) will utilize the Runway
4L RNAV GPS IAP beginning at AAALL. The time to fly the full length of the
IAP is estimated to be 6 minutes



Aircraft is cleared by ATC for a Visual approach and utilizes IAP on an advisory
basis — It is estimated that 2,500 annual arrivals (2,000 jets) will utilize the
Runway 4L RNAV GPS IAP after being aligned with the runway beginning at or
near MTAPN. The average time to fly the final leg of the approach is estimated to
be 2 minutes.

62

FAA Faces Significant Obstacles in Advancing The Implementation and Use of Performance-Based Navigation
Procedures; DOT Office of Inspector General; Audit Report Number AV-2014-057; June 17, 2014.
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Figure 30 Comparison of “Step-Down” and Continuous Descent Approaches
Concerning the second item, when aircraft utilize the Runway 4L RNAV GPS IAP on an
advisory basis, there are noise reductions and fuel savings/emissions reductions. However, due to limitations of the INM (Table 9, page 32), credit is not taken for the noise
reduction. A fuel savings of 20% (relative to that for a stepped down approach) was
found by Clarke59. Here, a savings of 10% is used, because there tend to be fewer “steps”
at lower altitudes — see Figure 9 (page 16). The nominal fuel consumption rate during
approach is taken as 5.9 pounds/ minute (0.87 gallons/minute), a representative figure for
a B737. The predicted savings in fuel and CO2 emissions are detailed in Table 24.
Table 24 Annual Jet Fuel/Emissions Savings for VMC Continuous Descent Approaches
Clearance
RNAV GPS IAP
Visual
Both

Number of
Arrivals
435
2,000
2,435

Time on IAP
(Minutes)
2,610
4,000
6,610

Fuel Savings
(gallons)
2,268
3,476
5,744

CO2 Savings
(pounds)
47,855
73,344
121,199

Combined/Cumulative Effects — Upon combining the two operational benefits, the
proposed Runway 4L RNAV GPS IAP estimated annual savings are 55,538 gallons of jet
fuel and 1,171,851 pounds of CO2. The RVFP proposed by JetBlue also provides fuel
savings and emissions reductions. The cumulative impact of the two Proposed Actions is
addressed in Section VIII (page 85).

C. Is the proposed project the result of a user or community request or regulatory
mandate?
Community Request
Regulatory Mandate

 Yes  No
 Yes  No

FAA Modernization and Reform Act of 2012, Section 213 (Attachment 4).
NextGen Priorities Joint Implementation Plan Executive Report to Congress, FAA,
October 2014 (Attachment 5; also see Figure 27, page 55)
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If not, what necessitates this action?
In addition to the regulatory mandates cited immediately above, the Proposed Action is
prompted by the need to realize several benefits:
a) The safety benefits provided by vertically guided approaches — in the U.S.,
accident rate is reduced by a factor of nine.
b) The environmental benefits provided by vertically guided approaches — reduced
noise and emissions
c) Need to reduce delays and cancellations that occur at Boston Logan under IMC
when Runway 4L is unavailable due to the lack of a vertically-guided approach
d) The fact that satellite navigation — the Global Positioning System (GPS) and the
Wide Area Augmentation System (WAAS) — have made vertically guided
approaches available at no equipment or land costs.
While the safety of vertically-guided approaches is well established (Section II.A,
page 41), when ILS was the only available system that could provide this capability,
installations were limited by the cost of the equipment and the cost/availability of the
land required. Thus, while the need for vertically-guided capabilities grew in proportion
to traffic levels, the ability to provide the capability was constricted. The results were
delays during IMC that could have been mitigated by installation of additional ILSs.
The advent of GPS and WAAS satellite navigation has changed this situation. RNAV
(GPS) approach procedures that are similar in capability to ILS procedures can now be
implemented — with attendant increases in safety and reduction in delays — at very low
cost and no land-taking. National policy recognizes the benefit of RNAV (GPS) IAPs.
RNAV (GPS) instrument approach procedures have been implemented at over 2,700 U.S.
airports — major, regional and smaller — as well as in Europe and Asia. Notable in this
context is that several major U.S. airports with secondary runways that did not qualify for
an ILS due to infrequent occurrence of IMC have received RNAV (GPS) IAPs for their
safety benefits. Phoenix Sky Harbor International Airport (PHX) runway 25R and
McCarran International Airport (LAS) runways 19R, 19L and 1R are examples.

III.

Describe the Affected Environment
A. Provide a description of the existing land use in the vicinity of the proposed
project.
Land use in the vicinity of the proposed project is a mixture of residential, commercial and
open space. It is the same use as exists for arrivals regularly conducted to Runway 4L and
Runway 4R today. Flight paths for the Proposed Action will not overfly new areas.

B. Will the proposed project introduce air traffic over noise sensitive areas not
now affected?

 Yes  No
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The flight trajectories for the Proposed Action (FAA Runway 4L RNAV GPS IAP) will
be primarily be similar to those that are currently used on a regular basis. The number
and types of aircraft will be similar to those which now fly those trajectories. Flight paths
for the Proposed Action will not overfly new areas. To the extent there are changes in
noise exposure, they will be generally beneficial.
Will they be affected to a

 Greater or Lesser extent?
Note: An area is noise sensitive if aircraft noise may interfere with the normal
activities associated with the use of the land. See Order 1050.1F for full definition
of noise sensitive areas.
Ground locations are expected to be affected to a lesser extent by the Proposed Action
(FAA Runway 4L RNAV GPS IAP) than they are currently by the No-Action
Alternative. Referring to Table 8 (page 31), under VMC, an estimated 435 aircraft will
utilize the Runway 4L RNAV GPS IAP in lieu of the Runway 4R ILS followed by a
sidestep maneuver. Since both provide lateral and vertical guidance but aircraft will
generally fly higher in altitude using the Runway 4L RNAV GPS IAP’s 3.1 degree glide
slope, noise exposure on the ground will be reduced. Also under VMC, an estimated
2,500 aircraft will use the Runway 4L RNAV GPS IAP for advisory guidance. It will
enable use of continuous descent trajectories and a higher glide slope than the PAPI, also
reducing noise on the ground. Under IMC, the Proposed Action will enable
approximately 255 flights annually that now land after 10 p.m. (the onset of “night”
defined by the INM) to land before 10 p.m. In calculations performed by the INM, this
effectively eliminates 9 x 255 = 2,295 overflights annually.
The RVFP will have similar types of noise reduction during VMC. An estimated 2,825
aircraft would be cleared to use the procedure from HOCCY or FAMRR. Moreover, an
estimated 5,000 would utilize the procedure as advisory guidance after being cleared for a
Visual approach. In both cases, it will enable use of continuous descent trajectories and a
higher glide slope than the PAPI, reducing noise on the ground.

C. Are wildlife refuge/management areas within the affected area of the
proposed project?

 Yes  No
Based on the Section 4(f) Sites listed in the BLANS 2015 Baseline, there are no wildlife
refuge/management areas in the affected area.
If so, has there been any communication with the appropriate wildlife management regulatory (federal or state) agencies to determine if endangered or
protected species inhabit the area?

 Yes  No
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1. At what altitude would aircraft overfly these habitats? N/A
2. During what times of the day would operations be more/less frequent? N/A

D. Are there cultural or scenic resources, of national, state, or local significance,
such as national parks, outdoor amphitheaters, or stadiums in the affected area?

 Yes  No
If so, during what time(s) of the day would operations occur that may impact
these areas?
The Proposed Action (Runway 4L RNAV GPS IAP) overflies the Blue Hills Reservation,
a 6,000-acre Massachusetts state park. The same number of flights will occur as occur
today. Annually, under instrument conditions, the proposed RNAV instrument procedure
will shift the paths of approximately 2,469 arrivals to the west by less than a mile.

E. Has there been communication with air quality regulatory agencies to
determine if the affected area is a non-attainment area (an area which exceeds
the National Ambient Air Quality Standards for ozone, carbon monoxide, lead,
particulate matter, sulfur dioxide, or nitrogen dioxide) or maintenance area (an
area which was in non-attainment but subsequently upgraded to an attainment
area) concerning air quality?

 Yes  No
The same number of flights over the Blue Hills Reservation, a 6,000-acre Massachusetts
state park, will occur as occur today. Annually, under instrument conditions, the proposed
RNAV instrument procedure will shift the paths of approximately 2,469 arrivals to the
west by less than a mile.
If yes, please explain:

F. Are there reservoirs or other public water supply systems in the affected
area?

 Yes  No
The Area of Potential Effects (APE) for the Proposed Action is a band extending
±0.3 nautical miles (1,823 feet) on either side of the procedure flight path. Aircraft
qualified to perform the Runway 4L RNAV GPS IAP procedure must demonstrate the
ability to remain within this band at least 95% of the time. Most exceed this standard by a
wide margin.
The Massachusetts State Department of Geographical Information Systems (GIS)
provided a map of the locations of facilities for public water supply systems in the region
overflown. The APEs for both proposed RNAV approach procedures were overlaid on
the Mass. GIS map (Attachment 13).
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There are five “Community Groundwater Sources” in the APE. All have the subcategory
“Community Groundwater Well”, and all are within the Town of Stoughton. Aircraft
following the Runway 4L RNAV GPS IAP will be at altitudes between 3,600 feet and
4,000 feet while overflying these wells.
Aircraft regularly overfly this area now, as the Proposed Action does not involve
significant changes to flight routes.

IV. Community Involvement
Formal community involvement or public meetings/hearings may be required for the
proposed project. Make a determination if the proposed project has the potential to
become highly controversial. The effects of an action are considered highly
controversial when reasonable disagreement exists over the project’s risks of causing
environmental harm. Opposition on environmental grounds by a Federal, State or local
government agency or by a Tribe, or by a substantial number of the person affected by
the action should be considered in determining whether reasonable disagreement
regarding the effects of a proposed action exists (see FAA Order 1050.1F, Paragraph
11-5.b.(10)).

A. Have persons/officials who might have some need to know about the
proposed project due to their location or by their function in the community been
notified, consulted, or otherwise informed of this project?

 Yes  No
1. Are local citizens and community leaders aware of the proposed project?

 Yes  No
The FAA conducted a meeting with local, state and federal Government Officials on May
18, 2015 at the Massachusetts State Transportation Building (STB), The meeting purpose
was to discuss two proposed Runway 4L RNAV approach procedures, and was held in
response to requests from officials that the FAA conduct meaningful involvement prior to
implementing the two procedures:


FAA proposed RNAV Instrument Approach Procedure (IAP) to increase safety
and reduce delays during Instrument Meteorological Conditions (IMC)



JetBlue proposed RNAV Visual Flight Procedure (RVFP) to increase the safety of
arrivals during Visual Meteorological Conditions (VMC).

Presentations were made to elected/appointed officials in person and the general public
via a webinar link. Although presented together, the FAA’s Runway 4L RNAV GPS IAP
and JetBlue’s RVFP are separate projects, with different designs and are not dependent
on each other for implementation.
See Attachment 6 for meeting notes and meeting participants. The presentation materials
may be found at:
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http://www.bostonoverflightnoisestudy.com/phase3_documents.aspx
Attendees at the STB included representatives from the offices of a U.S. Senator;
representatives from the offices of three Congresspersons; members of the State
Legislature from Milton, Randolph/Canton, Hyde Park, Belmont and Plymouth; two City
of Boston Councilors; representatives of the Boston Environmental Department;
Administrator of the Town of Milton; Health Commissioner of Randolph; and numerous
members of the Logan Airport Community Advisory Committee (CAC). The STB room,
which seats approximately 100 people, was nearly full. Nine members of the general
public logged onto the webinar.
The presentations were followed by a question-and-answer session.
At the meeting, the FAA provided an email address for interested parties to submit
comments. The initial deadline for commenting was set at June 5; it was subsequently
extended through June 30 at the request of several Government Officials. During that
period, the FAA received and responded to questions from Government Officials and
members of the Logan Airport CAC.
Subsequently, the FAA received responses from: a U.S. Congressmen; state and
municipal office holders from East Boston, Randolph, Canton and Milton; members of
the Logan Airport CAC; an Internet petition signed by 626 persons; and individual
responses from 108 members (and families) of the public. All have been considered
thoroughly.
Comments and FAA responses are attached:


Attachment 7: Letter from U.S. Representative Capuano to FAA Administrator
Huerta, June 2, 2015



Attachment 8: Reply letter from FAA Administrator Huerta to U.S.
Representative Capuano, August 20, 2015



Attachment 9: Every comment received from nine (9) elected/appointed officials
at the email address: 9-ane-bos-nav-4L@faa.gov, and FAA responses.



Attachment 10: Every comment, one hundred eight (108), received from the
public at the email address: 9-ane-bos-nav-4L@faa.gov,



Attachment 11: A petition that was available at the internet site Change.Org:
https://www.change.org/p/mr-allan-goldsher-faa-senior-advisor-faa-no-moreflight-paths-over-our-communities-and-reduce-the-number-of-planes-sent-overus-now. The version submitted to 9-ane-bos-nav-4L@faa.gov includes comments,
and was signed by 626 persons.



Attachment 12: FAA responses to all comments received from the public before
July 1, 2015, and the internet petition.

Are any
 Opposed to, or

 Supporting it?

If so, identify the parties and indicate the level of opposition and/or support.
Congressman Michael Capuano — Balanced
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Cong. Capuano recognized the benefits of the proposed RNAV approach
procedures, but requested that an Environmental Assessment be performed and
that RNAV flight trajectories be “fanned”.
Town of Milton, Massachusetts, Officials — Opposed
Administrator: Annemarie Fagan
Selectmen: J. Thomas Hurley, David T. Burnes, Kathleen M. Conlon
Board of Health
Some residents (108 comments received)
Town of Randolph, Massachusetts, Board of Health — Opposed
a) If they are opposed, what is the basis of their opposition?
The FAA solicited public comment on the Proposed Action from May 18, 2015,
through June 30, 2015, on both proposed RNAV procedures. Comments were sent to
a dedicated email address. As stated above, FAA received emailed comments from
nine elected/appointed officials and 108 members of the general public. Also, the
FAA received an internet petition signed by 626 persons. The proposed RNAV
procedures would overfly a combined total of 12 communities (including 3 by both)
— nine63 by the FAA IAP and six64 by the JetBlue RVFP. However, apparently all of
the 108 public commenters were residents of Milton. Almost all self-identified as
Milton residents; no commenter self-identified as residing in a community other than
Milton. Of the 626 signers of the internet petition (which required completing an
information form): 531 persons (85%) were from Milton, 11 persons were from
Quincy, 11 were from Hull and 10 were from Hyde Park. Of the remaining signers:
34 were from 17 other Massachusetts communities, 28 signers were from 9 states
other than Massachusetts and 1 signer was from Europe.
Comments from the public (Attachment 10) generally state that Milton residents are
opposed to the new RNAV procedures because Milton already is heavily burdened by
overflights. Primarily, comments concerned arrivals to Runway 4R and 4L. Milton
lies on the straight-line extensions of the centerlines for Runway 4R and 4L, between
5 and 9 nautical miles from the airport. Arrivals to Runway 4R/4L overflying Milton
are descending from approximately 2,700 feet to approximately 1,700 feet. These
flight paths have been in use for over 50 years. The annual number of arrivals flying
these paths today is approximately 60% of the peak levels in the late 1990s.
The comments contained in email messages (some of which were identical) were
categorized into 30 specific concerns, including:
 Milton currently receives an unfair number of overflights; flights should be
equitably re-distributed among other communities
 Overflight activity has increased in the past few years
 Flights are too low and/or lower than in the past
 Aircraft are too loud; they interfere with human activities
 Flights should be routed over the ocean
 There are too many late night operations; they interrupt sleep
63
64

Sharon, Stoughton, Canton, Randolph, Milton, Quincy, Mattapan, Dorchester and South Boston
Westwood, Dedham, Hyde Park, Milton, Dorchester and South Boston

-70-

BOS RWY 4L RNAV GPS IAP IER






March 23, 2016

Overflights are a health risk due to the air pollution they generate
Overflights reduce real estate values
Overflights could be a source of an accident
The FAA should meet with the residents of Milton and address their concerns
FAA and/or airlines should compensate Milton monetarily.

Some Commenters were explicitly opposed to the proposed RNAV procedures on the
grounds that they will increase the number of flights and/or flight paths over Milton.
The internet petition (Attachment 11) contains the same concerns. Responses were
prepared for each concern (Attachment 12).
Public officials’ comments reflect similar concerns as expressed by members of the
public, but are more extensive/detailed. Two differences are that: (a) several officials
requested that an Environmental Assessment (EA) or Environmental Impact
Statements (EIS) be prepared (while no member of the public did); and (b) the
possible health effects of overflights received greater emphasis. Public officials’
comments and FAA responses are contained in Attachment 9.
b) Has the FAA received one or more comments objecting to the proposed
project on environmental grounds from local citizens or elected officials?

 Yes  No
If so, state the nature of the comment and how the FAA was notified (e.g.
resolution, Congressional, Public meeting/workshop, etc.).
Directly Relevant — Comments objecting to the proposed project on environmental
grounds are contained in the officials’ comments (Attachment 9) and public
comments (Attachment 10) received via email following an outreach meeting on
May 18, 2015 — see Section IV.A.1.a.
Milton officials’ and residents’ concerns with aircraft overflights pre-dates the
Proposed Action. A group of residents of Milton have maintained the website BOS
Fair Skies since 2013.65 That group also maintains a Facebook page with the same
title and theme.66 The Milton town government includes an Airplane Noise Advisory
Committee that was formed in July, 201467,68, and the town government’s website
encourages filing noise complaints with Massport69.
Ten residents of Milton and the adjacent Hyde Park section of Boston petitioned pro
se the U.S. First Circuit Court to review the Record of Decision (ROD) issued in
2013 concerning a new RNAV Standard Instrument Departure (SID) procedure for

65

http://www.bosfairskies.com/
https://www.facebook.com/nomore.planes
67
http://www.townofmilton.org/Public_Documents/MiltonMA_BComm/ANAC/ANAC
68
“Milton officials take on roar of Logan’s jets”, Jaclyn Reiss, Boston Globe, Aug. 17, 2014.
69
http://www.townofmilton.org/Public_Documents/MiltonMA_BComm/ML/
How%20to%20File%20Airplane%20Noise%20Complaints
66
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Logan Runway 33L.70 The Court issued a decision on December 19, 2014, that
upheld the FAA’s actions and dismissed all related complaints.
At the May 18, 2015, Outreach meeting, four officials spoke on behalf of Milton and
its concern with the level of air traffic over the town.
State Senator Brian Joyce
State Representative Walter Timilty
Town Administrator: Annemarie Fagan
Logan Community Advisory Committee Representative Cindy Christensen.
Congressman Michael Capuano, representing Mass. 7th District, which includes part
of Milton, had a representative at the Outreach meeting. He subsequently wrote a
letter to Administrator Huerta, dated June 2, 2015, which was also submitted to the
FAA’s email address for comments concerning the Proposed Action (Attachment 7).
He stated, in part:
“I do detect that the FAA is making an attempt to marry its primary mission - safety
and efficiency – with what I see as just as integral, namely, promoting a healthy
environment. It is my understanding that the FAA believes its proposed Runway 4L
guidance will not significantly increase overflight noise and rather will marginally
decrease noise for some Massachusetts residents. As well, by instituting approach
guidance that allow for landings in instrument meteorological conditions, the FAA
feels that delays will be reduced – meaning that there will also be less fuel used, less
time in the air in holding patterns, and a reduction in late night flights necessary for
catching up with weather related delays.”
Cong. Capuano requested that an Environmental Assessment (EA) be performed to
bolster public confidence. He also encouraged the FAA to implement ‘fanning’
(multiple flight paths to/from runways at Logan Airport).
Related Information — On June 3, 2015, Congressman Stephen Lynch, representing
the Mass. 8th District, which includes part of Milton, proposed an amendment to an
appropriations bill that included FAA funding, H.R. 2577.71 Cong. Lynch stated the
amendment would reduce the FAA outreach budget by $25 million because the FAA
had refused to meet with Milton officials and residents. The amendment was
withdrawn when a compromise was reached.
Subsequently, a well-publicized public meeting on the topic of annoyance due to
Logan-related aircraft operations was conducted at Milton High School on

70
71

Fleitman et al. vs. FAA, Case No. 13-1984
https://www.youtube.com/watch?v=DEgOxyH9GXs
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December 3, 2015.66,72,73 74,75,76,77,78,79 The meeting was hosted by Congressman
Lynch and attended by Congressman Michael Capuano and Congresswoman
Katherine Clark (representing the Mass. 5th District, which includes cities/towns north
of Boston). Representatives for Senator Elizabeth Warren, Senator Edward Markey
and Congressman Seth Moulton (representing the Mass. 6th District) were present.
Several state and local public officials attended, as well as approximately 50080
members of the public from numerous greater Boston communities (including Milton,
Hull, Belmont, Arlington, Cambridge, Revere, Weymouth, Holbrook, Boston/
Roxbury, Boston/South Boston, Boston/South End, Boston/Hyde Park,
Boston/Roslindale and Boston/West Roxbury). Four representatives from
Massport/Logan Airport were present, as were several members of the Logan Airport
Community Advisory Committee (CAC), including its President. Eleven persons
from the FAA attended.
The meeting included a 3 hour segment during which members of the public had the
opportunity to make comments and ask questions. 81,82 Virtually all questions/
comments addressed airport operations that affect the commenter’s community —
specifically, departures from Runways 15R, 33L, 22R and 27; and arrivals to Runway
33L and 4R/4L. Most commenters had prepared remarks and/or questions.
Fourteen commenters, approximately half of the total, were Milton residents. All
addressed concerns involving (only) arrivals to Runways 4R and 4L. In addition to
many of the issues raised in the written comments following the May 18, 2015,
meeting (see bulleted list in Section IV.A.1.a), commenters also addressed:
 Arrivals should use a glide slope angle that is greater than 3 degrees
 Arrival to Runway 4R should fly a path is over water before it becomes
aligned with the runway centerline over John Paul Park in Boston
 The FAA should mandate that the Airbus A320 series aircraft be retrofitted
with a device that mitigate a high pitched tone heard as aircraft descend
 Runways 4L and 4R are ‘overused’.

“Lynch to Host Airplane Noise Forum with the FAA”, Press Release, Cong. Stephen F. Lynch, Nov. 12, 2015.
“Congressman to hold meeting on jet noise south of Logan; FAA may actually deign to show up this time”, Adam
Gaffin (“adamg”), Universal HUB, Nov. 12, 2015. http://www.universalhub.com/2015/congressman-hold-hearingflight-paths-south-logan
74
http://www.townofmilton.org/Public_Documents/MiltonMA_BBoard/0535A39D-000F8513
75
“Meeting with FAA officials on airplane noise set”, Fred Hanson, Quincy Patriot Ledger, Nov. 13, 2015.
76
“FOX25 Investigates noise complaints near Logan”, Gene Lavanchy, WFXT Channel 25, Nov. 16, 2015,
10:00pm, and http://www.myfoxboston.com/story/30527909/tonight-at-10-fox25-investigates.
77
“FAA hearing more complaints over Logan airplane noise”, Johanna Seltz, Boston Globe, Nov. 24, 2015.
78
https://www.facebook.com/bostonwestfairskies/
79
https://www.facebook.com/pages/Hull-Is-Not-A-Runway/140939192747737
80
Peak audience size, estimated based on the fraction of auditorium seats filled.
81
Milton meeting on airplane noise draws hundreds, Fred Hanson, Quincy Patriot Ledger, Dec. 4, 2015.
82
Sick of Logan plane noise, residents let FAA hear it, Ella Torres, Boston Globe, Dec. 4, 2015.
72
73

-73-

BOS RWY 4L RNAV GPS IAP IER

March 23, 2016

Neither the FAA’s proposed Runway 4L RNAV GPS IAP nor the JetBlue’s proposed
RVFP for Runway 4L were explicitly cited, nor was the May 18, 2015 outreach
meeting or the meeting materials available on the BLANS website.
2. Are the airport proprietor and users providing general support for the
proposed project?

 Yes  No
The Massachusetts Port Authority (Massport) and several airlines that serve Boston
Logan Airport have been briefed about the proposed project. Airlines which have
expressed support include: JetBlue, Cape Air, United, Delta and FedEx. Massport has
been supportive and provided feedback on plans, but requested that the community
impact be analyzed in detail and that an outreach process be conducted that explains
the findings. These requests are consistent with FAA policy.
3. Is the proposed project consistent with local plans and development efforts?

 Yes  No  Not Applicable.
The FAA’s Proposed Action does not impact local plans and development efforts The
proposed project would provide GPS guidance to aircraft that already land on Logan
Airport Runway 4L. In terms of flight paths, the Proposed Action involves: (a) during
IMC, shifting approximately 2,469 annual arrivals to Runway 4R to nearby parallel
Runway 4L at the same airport and forming part of the same traffic flow; and
(b) during VMC, shifting approximately 435 annual arrivals to Runway 4L from use
of the Runway 4R ILS to a direct route to Runway 4L.
No construction is involved; no new areas are overflown; there will not be any
additional flight operations to the runways involved, nor to the airport; no new
aircraft types will be introduced; and there will not be a change in airport
configuration criteria. There will be reductions in population noise exposure and in
aircraft emissions.
4. Has there been any previous aircraft-related environmental or noise analysis,
including


FAR Part 150 Studies, conducted at this location?

 Yes  No


If so, was the study reviewed as a part of this initial review?

 Yes  No  N/A
The BLANS is a collaborative effort between the FAA, Massport and the Logan
Airport Community Advisory Committee (CAC) per a mitigation requirement in
the 2002 Record of Decision for the Boston Airside Improvement Project
Environmental Impact Statement. The BLANS is currently in Phase 3, which is
evaluating the potential for a runway use program at BOS. The 2015 INM
baseline being used in the BLANS is the same baseline used to determine what, if
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any, noise impacts may result from implementation of the Runway 4L RNAV
approach procedures (IAP and RVFP) individually and cumulatively.

V.

Extraordinary Circumstances

The determination of whether a proposed action may have a significant environmental
effect is made by considering any requirements applicable to the specific resource (see
Order 1050.1F, paragraph 5-2).

A. Will implementation of the proposed project result in any of the following? As
stated in Order 1050.1F, paragraph 5-2, extraordinary circumstances exist when
a proposed action involves any of the following circumstances AND may have a
significant effect (40 CFR 1508.4).
1. An adverse effect on cultural resources protected under the National Historic
Preservation Act of 1966, as amended (see Order 1050.1F, paragraph 52.b.(1)).

 Yes  No  Possibly
Comment:
FAA submitted a project notification form w/attachments to the Massachusetts State
Historic Preservation Officer (MA SHPO) on November 18, 2015, stating a proposed
finding of no adverse effect on historic properties. On December 31, 2015, the MA
SHPO confirmed that consultation was complete. As a result, no further action is
necessary.
2. An impact on properties protected under section 4(f) of the Department of
Transportation Act (see Order 1050.1F, paragraph 5-2.b.(2)).

 Yes  No  Possibly
Comment:
The Proposed Action (Runway 4L RNAV GPS IAP) does not involve any land-based
impacts as there is no physical disturbance or land acquisition. Therefore, the
proposed action does not result in a direct use of any Section 4(f) property. Proposed
Action related noise increases, where they exist, combined with the noise impacts
from implementation of the JetBlue Runway 4L RVFP procedure, will be no greater
than 0.3 dB. Such noise impacts are negligible and could not lead to a constructive
use of a 4(f) property, even where a quiet setting is an attribute of a 4(f) resource.
The MA SHPO The MCH concurred confirmed that consultation was complete,
which would include any historic properties with FAA’s determination that the
Proposed Action would not adversely affect any historic properties, including those
that could be used for Section 4(f) purposes. As a result, a determination under
Section 4(f) of the U.S. Department of Transportation Act is unnecessary.
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3. An impact on natural, ecological (e.g., invasive species) or scenic resources
of Federal, Tribal, State, or local significance (for example, Federally listed or
proposed endangered, threatened, or candidate species or proposed or
designated critical habitat under the Endangered Species Act); resources
protected by the Fish and Wildlife Coordination Act; wetlands; floodplains;
prime, unique, State, or locally important farmlands; energy supply and
natural resources; wild and scenic rivers, including study or eligible river
segments; and solid waste management. (See Order 1050.1F, paragraphs 52.b.(3) and 5-2.b.(4).)

 Yes  No  Possibly
Comment:
The Proposed Action (Runway 4L RNAV GPS IAP) does not include any land-based
impacts as there is no physical disturbance or land acquisition. Aircraft regularly
conduct approaches to Logan Runway 4L under VMC today. The proposed action
does not increase the number of operations or introduce aircraft into new areas where
they did not exist before. The Proposed Action will result in an increase in
concentration of aircraft over certain locations and less concentration over other
locations. This is calculated in the INM. Due to the increased altitude and the
availability of vertical guidance, the Proposed Action is expected to result in a
reduction of the emissions impact to locations on the ground relative to the No Action
Alternative (Section II.B.2, page 62).
4. A division or disruption of an established community; a disruption of orderly,
planned development; or an inconsistency with plans or goals that have been
adopted by the community in which the project is located (see Order 1050.1F,
paragraph 5-2.b.(5)).

 Yes  No  Possibly
Comment:
See response to item V.A.3 immediately above.
5. An increase in congestion from surface transportation, by causing a decrease
in the Level of Service below the acceptable level determined by the
appropriate transportation agency (i.e., a highway agency). (See Order
1050.1F, paragraph 5-2.b.(6).)

 Yes  No  Possibly
Comment:

6. An impact on noise levels of noise-sensitive areas (see Order 1050.1F,
paragraph 5-2.b.(7)).

 Yes  No  Possibly
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Comment:
A detailed noise analysis using the Integrated Noise Model (INM) was conducted.
The findings are presented in Section I.D.7, beginning on page 26. In addition to the
Proposed Action, the analysis considered the cumulative impact of the Proposed
Action in combination with the proposed JetBlue Runway 4L RVFP.
The INM cumulative analysis findings (for both proposed procedures) are
summarized in Table 14. People exposed to less noise outnumber those exposed to
more noise by a 13:1 ratio. Within the Baseline 45 dB DNL contour: the maximum
DNL increase is 0.3 dB. All DNL increases are negligible in comparison to the
applicable thresholds shown in Table 4.
7. An impact on air quality or a violation of local, State, Tribal, or Federal air
quality standards under the Clean Air Act amendments of 1990 (see Order
1050.1F, paragraph 5-2.b.(8)).

 Yes  No  Possibly
Comment:
Aircraft regularly conduct approaches to Logan Runway 4L under VMC today. The
No-Action Alternative is for this practice to continue. The Proposed Action (Runway
4L RNAV GPS IAP) will not result in an increase in the number, nor a change in the
type, of aircraft arriving on Runway 4L. Tracks for approaches guided by the
proposed Runway 4L RNAV GPS IAP would be within the footprint of the current
arrival tracks, but at higher altitudes and along smoother descent paths.
The Proposed Action is expected to improve air quality relative to the No-Action
Alternative. Predicted reductions in fuel consumption and CO2 emissions for the
Proposed Action, presented in Section II.B.2 (page 62), are 55,538 gallons of jet fuel
and 1,171,851 pounds of CO2. Cumulative reductions for the Proposed Action and the
proposed JetBlue Runway 4L RVFP combined are larger — see Section VIII (page
85).
Given that the Proposed Action will result in air quality improvements, it is
“presumed to conform” with local, State, Tribal and Federal standards under the
Clean Air Act. Therefore further analysis of the project’s air quality impacts is
unwarranted. See 72 FR 41565, July 30, 2007 – Federal Presumed to Conform
Actions.
8. An impact on water quality, sole source aquifers, a public water supply
system, or State or Tribal water quality standards established under the Clean
Water Act and the Safe Drinking Water Act (see Order 1050.1F, paragraph 52.b.(9)).

 Yes  No  Possibly
Comment:
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The Proposed Action (Runway 4L RNAV GPS IAP) does not include any land-based
impacts as there is no physical disturbance or land acquisition. In addition, as stated
in Section V.A.7, the Proposed Action does not result in an impact or violation of
local, State, Tribal or Federal air quality standards under the Clean Air Act, and will
actually result in a decrease in CO2 emissions. Attachment 13 is a map showing
locations of reservoirs and water supply systems for the Proposed Action and the
proposed JetBlue Runway 4L RVFP.
9. Effects on the quality of the human environment that are likely to be highly
controversial on environmental grounds (see Order 1050.1F, paragraph 52.b.(10)).

 Yes  No  Possibly
Comment:
As evidenced by comments received by the FAA following an outreach meeting on
May 18, 2015 there is opposition from some residents of Milton, MA, (approximately
108 comments received) and their elected officials regarding implementation of the
Proposed Action (Runway 4L RNAV GPS IAP). Two members of the Logan Airport
CAC from other communities and the Board of Health for the Town of Randolph also
expressed opposition.
As stated in FAA Order 1050.1F, paragraph 5-2, opposition alone is not sufficient for
a Proposed Action or its impacts to be considered highly controversial on environmental grounds. There must be a reasonable disagreement regarding the impacts of
the Proposed Action. Comments received indicate that the majority of the opposition
is based on noise and air quality associated with current flights over Milton.
To provide detailed information on noise impacts, FAA has done a full INM analysis
for the FAA’s Proposed Action, which includes analysis of the proposed JetBlue
Runway 4L RVFP for cumulative impact purposes. Typically, a noise screen is
conducted for these types of situation — adding instrument guidance an existing
visual operation, without changing the type of aircraft, nor increasing the number of
flights involved, or changing the area on the ground that is overflown.
The INM cumulative analysis findings (for both proposed procedures) are
summarized in Table 14 (page 39). People exposed to less noise outnumber those
exposed to more noise by a 13:1 ratio. Within the Baseline 45 dB DNL contour, the
maximum DNL increase is 0.3 dB. All DNL increases are negligible in comparison
to the applicable thresholds shown in Table 4. For the FAA’s Proposed Action
individually, the maximum DNL increase is 0.1 dB and the population exposed to a
decrease in DNL exceeds those exposed to an increase by a ratio of 5-to-1 (Table 11,
page 36).
In addition, the implementation the FAA’s Proposed Action would result in reduced
fuel consumption and CO2 emissions. Based on the findings of these detailed
analyses, there is no “reasonable” disagreement regarding the impacts of the proposed
procedure.
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10. Likelihood of an inconsistency with any Federal, State, Tribal, or local law
relating to the environmental aspects of the proposed action (see Order
1050.1F, paragraph 5-2.b.(11)).

 Yes  No  Possibly
Comment:
Aircraft regularly conduct approaches to Logan Runway 4L under VMC today. The
tracks for approaches guided by the proposed Runway 4L RNAV GPS IAP would be
within the footprint of the current arrival tracks, but at higher altitudes. There would
be no increase in the number or changes in the types of aircraft arriving on Runway
4L today. Due to the increased altitude and the availability of vertical guidance, the
Proposed Action (Runway 4L RNAV GPS IAP) is expected to result in less impact to
locations on the ground than the No Action Alternative.
11. Likelihood of directly, indirectly, or cumulatively, creating a significant impact
on the human environment (see Order 1050.1F, paragraph 5-2.b.(12)).

 Yes  No  Possibly
Comment:
As stated in Section I.C (page 4), in addition to the FAA’s Proposed Action (Runway
4L RNAV GPS IAP), JetBlue has proposed a Runway 4L RVFP to be used only
during VMC. Although the projects are being proposed by two different entities, they
both have the potential to impact communities underlying arrivals to Runway 4L.
Consequently, the FAA conducted a cumulative analysis that considered the impacts
of both proposed RNAV approaches together.
Cumulative noise impacts (Section I.D.7, page 26) are substantially below reportable
or significant FAA thresholds — see the following tables:


Table 16: Ranges of DNL changes at census block centroids by community
(page 40)



Table 4: Criteria for determining the impact of increases in aircraft noise
(page 27)



Table 14: DNL exposure changes to population (page 39).

There are cumulative reductions in fuel consumption and emissions. These are
presented in Section VII (page 85).
Because: (1) aircraft currently conduct arrival operations in VMC to Runway 4L that
overfly the same area that the Proposed Action would overfly and (2) the Proposed
Action will not increase the number nor alter the type of aircraft approaching Runway
4L, there is no likelihood that the Proposed Action will create a significant impact on
the human environment. Instead, the impact will be small but generally beneficial.
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VI. Alternatives
A. Are there alternatives to the proposed project?

 Yes  No
If yes, describe any alternatives to the proposed action.
Until the NextGen program and the availability of RNAV (GPS) IAPs, the preferred
option for providing approach guidance to a runway was installation of an Instrument
Landing System (ILS). For Logan Runway 4L, that would have been an option over the
past decade or more. However, there are significant geography, real estate and local
community issues involved.
An ILS provides lateral (also termed azimuth) guidance by its localizer subsystem. The
localizer antenna must be placed along the extended runway centerline, nominally 1,000
feet past the far or “stop” end of the runway, as seen by a pilot flying the approach. To
properly form a beam, the localizer antenna must be surrounded by a clear area: “The
greatest detriment to the formation of the desirable [beam] patterns is the presence of
reflecting objects such as uneven terrain, power lines, buildings, dense vegetation, ground
vehicles, water, snow and ice conditions, and moving aircraft in the vicinity of the
[antenna] sites”.83
Depending upon their capabilities, localizer antennas are between 100 feet and 150 feet
wide (i.e., ±50 feet or ±75 feet about the runway centerline extension. The clear area is, at
a minimum, a semi-circle of radius 250 feet extending to the sides and in front of the
antenna (i.e., toward the runway). Referring to Figure 2 (page 6), at Logan, an inlet from
the Atlantic Ocean lies immediately beyond (to the northeast of) the stop ends of
Runways 4L and 4R. The localizer antennas for these runways must be installed on the
opposite side of the inlet, set back from the water’s edge by approximately 250 feet.
Figure 31 shows the location of the Runway 4R localizer antenna and the area where a
localizer antenna for Runway 4L would have to be placed. Installation of such an antenna
would involve (a) the purchase (likely involving eminent domain) of 25 to 30 residential
houses and associated lots, and (b) closing a portion of Bayswater Street. (Bayswater
Street does not pass by the area containing the Runway 4R localizer.)

83

FAA Order 6750.16D, Siting Criteria for Instrument Landing Systems, February 14, 2005.
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Figure 31 Location of Potential Logan Runway 4L ILS Localizer Antenna
Based on property value estimates, the cost of acquiring the property is estimated to be 18
million dollars. Clearing and preparing the land would entail additional costs not
quantified. The total cost of acquiring and preparing the land is considered to be
prohibitive.
Moreover, even if the funds were available to acquire and prepare the needed land, based
on previous Logan Airport construction projects (e.g., centerfield taxiway on airport
property, which was contested in court), local opposition to taking residential housing
would, in all likelihood be intense. In the past, when the possibility of installing an ILS
on Runway 4L was broached, Massport was not willing to consider it.
In situations involving a potential new approach guidance system, the cost of purchasing
and installing the ILS and ancillary equipment was often the primary concern. The FAA
has a contract with Thales Air Traffic Management (TATM) Corporation for ILS
localizer and glide slope equipment and their installation. FAA also has a contract with
TATM for Low Power DME (Distance Measuring Equipment). Current practice is that a
Low Power DME is installed near a localizer, in lieu of installing one or more marker
beacons off the airport property.
For Runway 4L, the combined ILS and DME installed cost is estimated to be between
$2.0 million and $2.2 million. Runway 4L already has two Runway Visual Range (RVR)
sensors installed, so those costs would be saved. (Installation of one or more RVRs is
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often done in conjunction with installing an ILS.) The proposed RNAV approaches do
not have any ground equipment costs.
In summary, there is no realistically available alternative system that satisfies the need to
provide approach guidance to Runway 4L in order to increase safety and reduce delays.
Moreover, GPS guidance enables offset angle approach courses to be flown under VMC
while descending (see Figure 11 on page 18). This enables aircraft approaching Runways
4L and 4R to be readily separated, enhancing safety. ILS does not have this capability.

B. Please provide a summary description of alternatives eliminated and why.
The basic purpose of this project is implement an RNAV (GPS) Instrument Approach
Procedure (IAP) on Boston Logan Runway 4L to improve safety, reduce delays and
conform to national policy (Section II.A, page 41). The methodology for RNAV (GPS)
IAPs are well developed and codified in FAA Order 8260.5884. Thus the alternatives
considered were: (a) the feasibility of implementing an Runway 4L RNAV GPS IAP and
designs of the procedure within the parameters permitted by Order 8260.58; and
(b) because Runway 4R and 4L are separated by less than 2,500 feet (specifically 1,500
feet), ensuring that possible wake encounters are mitigated pursuant to FAA Order
7110.308A85. Mitigation of wake encounters is necessary to use both Runway 4L and 4R
under IMC.
The first area for consideration involved issues associated with any new instrument
approach procedure (item (a)):








Surveying the approach course obstacle environment, and assessing the feasibility
of implementing an IAP — Attachment 2 addressed this issue. Also a survey was
contracted by Massport, validated by the National Geodetic Survey and accepted
by the FAA
Ensuring that the runway has proper markings for an IAP — FAA ANE Airports
Division confirmed that this is the case, and Massport has agreed to modify the
Airport Layout Plan accordingly
Selection of an approach course based upon the location of nearby Runway 4R —
see paragraphs immediately below
Selection of a glide path angle, decision altitude and minimum visibility for each
procedure type — see paragraphs immediately below and Attachment 3.
Coordination with Boston Consolidated Tracon and Logan Tower ATC staffs,
management and union — see paragraphs immediately below.

An early decision was that no equipment is to be installed on the airport. RNAV (GPS)
IAPs do not require guidance equipment on or near the airport. Since Runway 4L is a
secondary runway, it was decided not to install an approach lighting system or additional
Runway Visual Range (RVR) sensors. An approach lighting system enables aircraft to
land under lower visibility conditions than is possible without a lighting system. It was
84

FAA Order 8260.58, United States Standard for Performance Based Navigation (PBN) Instrument Procedure
Design, September 21, 2012.
85
FAA Order 7110.308A, Simultaneous Dependent Approaches to Closely Spaced Parallel Runways, June 1, 2015.
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the judgment of the FAA and Massachusetts Port Authority that the cost of an approach
lighting system was not justified by the incremental benefits they would provide. Logan
Runway 4L currently has RVR sensors at the touchdown and rollout locations.
Concerning item (b) above — mitigating wake encounters involving Runway 4R — the
first method is inherent in FAA Order 7110.308A. Arrival aircraft are grouped in leadertrailer pairs on opposite runways (i.e., operations are dependent), with the lead aircraft
approaching Runway 4R and the trail aircraft approaching Runway 4L — see Figure 32.
By limiting the size/weight of the lead aircraft with a pair, the magnitude of the wake the
trailing aircraft might encounter is bounded.

Figure 32 Top-Down View of Dependent Staggered Approach Procedure
However, analysis demonstrated that further mitigation is required by either/or:
(a) Ensuring that the glide path for trailing aircraft approaching Runway 4L is higher
than that for the leading aircraft approaching Runway 4R
(b) Ensuring that the ground track for the trailing aircraft approaching Runway 4L is
sufficiently separated from that for the leading aircraft approaching Runway 4R.
“Ensuring” here requires taking into consideration normal navigation and flight technical
errors as well as expected variations in wind, temperature and atmospheric turbulence.
At San Francisco International Airport (SFO), where FAA Order 7110.308A is implemented, wake mitigation was achieved by lowering the glide path angle for the lead
aircraft’s runway. Thus, lowering the glide path angle of Logan Runway 4R was briefly
considered, but was rejected. Approach procedures for Runway 4R must take account of
ships in the adjacent channel. This has led to Runway 4R having a displaced threshold,
which reduced the landing distance available. Reducing the glide path angle for Runway
4R would likely further reduce the landing distance available, thus is not a realistic
option.
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Instead, the Runway 4L glide slope was set at 3.1 degrees (the maximum value permitted
by Order 8260.58 unless a waiver is obtained). The Wake Turbulence Research Office
then calculated the probability of wake encounters. It was found that:
(i) For an LPV procedure type, fewer wake encounters would be experienced by
aircraft approaching Runway 4L than would be experienced by aircraft approaching
Runway 4R using standard in-trail separation;
(ii) For an LNAV/VNAV procedure type, depending upon the temperature, the wake
encounters experienced by the trailing aircraft approaching Runway 4L could be
either more or less than those experienced by trailing aircraft approaching
Runway 4R using standard in-trail separation.
When temperatures are colder than the international standard value of 59º Fahrenheit, due
to the physics of the atmosphere and barometric altimeters, aircraft actually fly a slightly
lower glide path angle than is indicated by the altimeter, and thus (when in a trailing
position) experience an increased frequency of wake encounters. Conversely, when
temperatures are warmer than 59º F, aircraft actually fly a higher glide path angle than is
indicated, and experience a decreased frequency of wake encounters.
To address the LNAV/VNAV procedure’s sensitivity to temperature, several alternatives
were considered:






Limit the Runway 4L RNAV GPS IAP to the LPV procedure type — Several
airlines that serve Boston Logan objected. Their aircraft are equipped for
LNAV/VNAV but not LPV procedure types, and they would like to take
advantage of an RNAV (GPS) IAP to Runway 4L.
Increase the Runway 4L glide path angle to a value larger than 3.1 degrees that
would reduce the wake encounter probability to an acceptable level at lower
temperatures — Some pilots objected to such a steep glide path angle during
warm temperatures as being less safe (due to the associated increase in descent
rate).
Publish multiple glide path angles (GPAs), based on the temperature (e.g., 3.4
degree GPA for 0º F to 35º F; 3.2 degree GPA for 36º F to 72º F; and 3.0 degree
GPA for 73º F to 105º F) — Controllers objected to this alternative as being
complicated, thus more error-prone and a potential safety risk.

The fourth alternative explored — the combination of a 3.1 degree glide path angle and a
2.0 degree westward offset of the approach course, and retaining LNAV/VNAV
approaches as an option — was selected after investigating alternative offset angles. It
provides the required wake mitigation, is compliant with Order 8260.58 and was
acceptable to controllers, pilots and airlines.
During the Public Comment period (May 18 – June 30, 2015), recommendations for
alternatives were submitted by government elected/appointed officials and the general
public. These were considered but judged to be infeasible; none were consistent with
FAA Order 8260.58. These are documented in the FAA’s Response to Officials
(Attachment 9) and the Public (Attachment 12) are summarized in Table 25.
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Table 25 Alternatives Recommended by Officials and the Public
Commenter’s Recommended
Alternative
Utilize a curved approach from Boston
Harbor to Runway 4L, to reduce
overflight of homes
Utilize a 4.0 degree glide path angle

Reason for Rejection
Not feasible for safety reasons; requires that Runway 4L
arrival traffic cross through the paths of aircraft
approaching Runway 4R along its extended centerline
while using ILS guidance.
Not permitted by Order 8260.58 governing design of
RNAV approach procedures

Utilize “fanning”; aircraft approach the
There are no RNAV “fanning” approach procedures in
runway at different azimuth angles to
the National Airspace System (NAS)
reduce concentration of flight paths

VII. Mitigation
Are there measures, which can be implemented that might mitigate any of the potential
impacts, i.e., GPS/FMS plans, navaids, etc.?

 Yes  No  N/A
There are no impacts that require mitigation per FAA environmental requirements.

VIII. Cumulative Impacts
What other projects (FAA, non-FAA, or non-aviation) are known to be planned, have
been previously implemented, or are ongoing in the affected area that would contribute
to the proposed project’s environmental impact?
Cumulative DNL Changes by Community — See Section V.A.11 of this IER for a summary
of cumulative impacts when combining the FAA’s proposed Runway 4L RNAV GPS IAP and
the JetBlue Runway 4L RVFP.
For this evaluation the INM modeled the operating characteristics at Logan (in terms of aircraft
types, number of approach and departure operations, runway utilization, flight procedures,
terrain characteristics, etc.) in addition to accounting for all previous changes to the airport
operations, including the Runway 27 and Runway 33L RNAV departures. The INM modelled
the following cases: 1) No Action Alternative, the current operations at Logan; 2) current Logan
operating characteristics plus use of the FAA’s proposed Runway 4L RNAV GPS IAP, 3)
current Logan operating characteristics plus the use of the proposed JetBlue Runway 4L RVFP;
and 4) current Logan operating characteristics plus use of both the FAA’s proposed Runway 4L
RNAV GPS IAP and the JetBlue Runway 4L RVFP.
The INM utilizes an average annual day of operations, which includes the number of operations,
runway use, flight track use, and other model inputs. The DNL noise values reported in this IER
reflect all operations on all runways with and without the Proposed Action. The changes in noise
levels (DNL) are compared to thresholds published in FAA Order 1050.1F, for over 59,000
census tract centroids and over 24,000 noise-sensitive facilities and historic resources.
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For all cases considered, the DNL increases at the most adversely impacted (worst case) location
was a small fraction of the threshold and is considered to be negligible. The net change in noise,
averaged over all centroids exposed to 45 dB DNL or greater was in fact a decrease in noise
exposure.
Cumulative Emissions Impact —The cumulative impact of the reductions in jet fuel
consumption and CO2 emissions for the FAA Proposed Action (see Section II.B.2, page 62) and
JetBlue Proposed Action are given in Table 26.
Table 26 Cumulative Annual Fuel and Emissions Reductions
Procedure

Operational Benefit

RNAV GPS IAP
RNAV GPS IAP
RVFP
Cumulative

IMC Delay Reduction
VMC Continuous Descent
VMC Continuous Descent
Both Proposed Actions

Fuel Savings
(gallons)
49,794
5,744
18,964
74,502

CO2 Savings
(pounds)
1,050,653
121,198
400,140
1,571,991

Potential Future Runway Use Program — In the future, Massport may request that FAA
implement a runway use program at Logan as a result of Phase 3 of the BLANS. However, at
this time, it is not reasonably foreseeable what that would entail and therefore it can’t be
evaluated in terms of cumulative impacts.

IX. References/Correspondence
Attach written correspondence, summarized phone contacts using Memorandums for
the File, etc.

X.

Additional Preparers

The person(s) listed below, in addition to the preparer indicated on page 1, are
responsible for all or part of the information and representations contained herein:
Name: Brian R. Hansen
Title: Support Specialist / Air Traffic Controller
Facility/Office: Boston Consolidated TRACON
Telephone: (603) 594-5516
Specific Area of Responsibility: Air Traffic Control
Name: Carl Snyder
Title: Mechanical Engineer
Facility/Office: U.S. Department of Transportation – Research, Volpe Center
Telephone: (617) 494-3786
Specific Area of Responsibility: Noise Analysis
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XI. Facility/Service Area Conclusions
Compliance with FAA Order 1050.1F paragraph 5-6.5.g — Based upon FAA Order 1050.1F
paragraph 5-6.5.g, the Proposed RNAV (GPS) IAP is qualified for the categorical exclusion of
paragraph 5-6.5.g, to wit “Establishment of Global Positioning System (GPS), Flight Management System (FMS), Area Navigation/Required Navigation Performance (RNAV/RNP), or
essentially similar systems that use overlay of existing flight tracks.” Attachment 14 depicts
representative current arrivals to Runway 4L and both the FAA’s proposed Runway 4L RNAV
GPS IAP and JetBlue’s proposed RVFP.


Although not required, a noise analysis of the Proposed Action was performed using the
FAA-approved Integrated Noise Model (INM). It was determined that (a) the impact at
the most adversely affected location is negligible, and (b) substantially more people
experience a noise decrease than experience an increase — see Section I.D.7 (starting on
page 26)



The INM analysis includes effects involving an RVFP concurrently proposed by JetBlue
Airlines; the cumulative effects are also negligible — see Section I.D.7 (page 26)



The Proposed Action provides beneficial reductions in fuel consumption and CO2
emissions — see Section II.B.2 (page 62)



An outreach meeting on the topic of the two proposed approach procedures for Runway
4L was held on May 18, 2015 at the Mass. State Transportation Building. Due to the
limited room capacity (approximately 100 people), invitations were only extended to
public officials, including the Logan Airport CAC; the general public was provided
access by telephone and internet (webinar) links. Comments were solicited from all
persons, and replies were prepared for each comment — see Attachment 6 and
Attachments 9 – 12



Opposition to the proposed RNAV procedures was expressed by residents of the Town of
Milton, Mass. That opposition is almost entirely based on annoyance caused by the
current arrivals to Runways 4R and 4L. Opponents’ position is that mitigating the effects
of those operations should take priority over implementing new procedures.



An outreach meeting, open to all, on the topic of aircraft overflights in the Greater Boston
area, was held on December 3, 2015, at Milton High School (Section IV.A.1). Attendees
included: three Members Congress, representatives of both U.S. Senators representing
Massachusetts and a fourth Member of Congress, state and municipal elected officials,
members of the CAC, three representatives from Massport, 10 representatives of the
FAA, and approximately 500 members of the public from at least 14 communities. Every
member of the public was provided the opportunity to make comments and/or ask
questions. During the three-hour public comment period, 14 Milton residents made
comments and/or asked questions. No questions/comments addressed either of the two
proposed Runway 4L RNAV approach procedures; all concerned current arrivals to
Runways 4R and 4L.



Extraordinary Circumstances, as defined by Order 1050.1F, Paragraph 5-2, do not exist
— see Section V (page 75)
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There is no reasonable controversy over the Proposed Action’s environmental impact.

This IER, including its attachments, documents the above statements.
This initial review and analysis indicates that extraordinary circumstances or other
reasons
exist
do not exist that would cause the responsible federal official to believe
that the proposed project might have the potential for causing significant environmental
impacts.
The undersigned have determined that the proposed project qualifies as a
categorically excluded action in accordance with Order 1050.1F, and on this basis,
recommend that no further environmental review be conducted before the proposed
project is implemented.
The undersigned have determined that the proposed project does not qualify as a
categorically excluded action in accordance with Order 1050.1F, and on this basis,
recommend that further environmental review be conducted before the proposed project
is implemented. Therefore the undersigned recommend that the proposed project be
submitted for environmental funding for preparation of an
EA
EIS
Not suremore analysis needed.
1. Facility Manager Review/Concurrence
Signature: ______________________________ Date: _______
Title: ______________________________________________
Address: ____________________________________________
____________________________________________
Phone: ______________________

Fax: _________________

2. Service Area Environmental Specialist Review/Concurrence
Signature: ______________________________ Date: _______
Title: ______________________________________________
Address: ____________________________________________
____________________________________________
Phone: ______________________

Fax: _________________
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3. Service Area Director Review/Concurrence, if necessary
Signature: ______________________________ Date: _______
Title: ______________________________________________
Address: ____________________________________________
____________________________________________
Phone: ______________________

Fax: _________________
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