2005 EDR

LOGAN INTERNATIONAL AIRPORT

Noise Abatement

Introduction

Massport has an extensive noise abatement program n place including one of the most extensive residential and
school sound insulation programs in the nation; noi se rules that have restricted nighttime operations in Stage 2
aircraft; flight tracks designed to optimize over-w ater operations (especially during nighttime hours) ; and a
preferential runway advisory system (PRAS). The fou ndation of Massport's comprehensive noise abatement
program is the Logan Airport Noise Abatement Rules and Regulafigtiee Noise Rules) which have been in effect
since 1986. Massport strives to minimize the noiseeffects of airport operations on its neighbors thro ugh the use of
a variety of noise abatement procedures and tools.Massport's Noise Abatement Office (NAO) is responsi ble for
the implementation of the noise abatement actions.

This chapter describes noise conditions at Logan Airport related to airport operations during 2005, an d
compares the findings to those for 2004. Noise conditions for 2005 were assessed primarily through computer
modeling supplemented by the analysis of measured noise levels from Logan Airport’s noise monitoring
system. Information presented here includes summaries of the operational data used in the noise modeling, as
well as the resultant annual Day-Night Sound Level (DNL) contours, a comparison of the modeled results with
measured levels from the monitoring system, and estimates of the population residing within various
increments of noise exposure. Analyses also include a number of sipplemental metrics including

Logan Airport's Cumulative Noise Index (CNI), consider ation of dwell and persistence conditions, and
reporting on the times above (TA) various threshold sound levels. Massport’s progress on imp lementing noise
abatement measures also is presented.

Key Findings

Highlights from 2005 are:

Total annual aircraft operations (arrivals and depa rtures) compared to the previous year increased for the second
year in a row and were at their highest level since 2001. Total annual aircraft operations in 2005 remaned

1 Logan Airport Noise Abatement Rules and Regulations codified at 740CMR 24.01 et seq.
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16 percent below 2000 levels, an historical peak fo Logan Airport. Daily operations in 2005 averaged
approximately 1,121 compared to approximately 1,110 in 2004, an increase of about 11 operations per da

Airlines continued efforts to operate more efficien tly and were focused on fuel conservation. While an nual aircraft
operations increased from 405,258 in 2004 to 409,@5(0.9 percent), passenger levels increased at ater rate from
26.1 million to 27.1 million (3.6 percent), reflecting increased airline load factors.

Temporary runway closures caused by runway maintena nce and improvements affected runway use
compared to previous years. Starting in April 2005, Runways 4L-22R and 4R-22L were closed either
completely or partially to accommodate runway rehab ilitation and repaving, lighting replacement and th e
installation of Engineered Materials Arresting Syst em (EMAS) safety enhancements on Runway 22R.

As a result of these changes in airport operationsin 2005, the overall number of people exposed to DNL
values greater than 65 decibels (dB) decreased compared to 20D An estimated 6,477 people were exposed to
DNL levels greater than 65 dB in 2005, compared to 9,88 in 2004, and 7,183 in 2003. This is the firstiie the
total count of people exposed to 65 dB DNL and above was below 7,000.

Winthrop, which has always experienced the highest levels of exposure of any community around
Logan Airport, continued its decline in the number of people exposed to levels greater th an 65 DNL. This
number has dropped 81 percent since reaching its peak in 1998.

The 2005 CNI of 153.2 Effective Perceived Noise Leel (EPNdB) remained below the cap of 156.5 EPNdB. Tie CNI
decreased slightly compared to 2004 even with a slght increase in the number of operations. This decrease is
primarily due to decreased use of recertified aircr aft by cargo operators in the Logan Airport fleet.

Massport commenced installation of an improved nois e and operations monitoring system in March 2005 and
acceptance testing is expected to take place in edy 2007.

The noise modeling process continued to use the aubmated altitude profile and noise contour generatio n
software first used by Massport for the 2004 ESPRThis software automates the production of noise contours
directly from individual radar traces (the radar sy stems collected 398,000 radar traces and of these53,276
radar traces (91 percent) retained enough information for modeling, which is an improvement from the 4 02,000
collected in 2004 and the use of 325,788 for modetig (81 percent)).

Massport continued the use of the radar data acquisition system known as a long-range PASSUR for the source
of all radar-based operations data. The source forthe PASSUR system, which provides flight track data, is the
Federal Aviation Administration (FAA) Automated Sur veillance Radar (ASR-9) located at Logan Airport.

The number of residential dwelling units for which Massport provided sound insulation in 2005 was 471. Since
the program’s inception, the total number of dwelli ng units receiving sound insulation is now 9,086. The majority
of the units insulated in 2005 were in Winthrop.

In accordance with the mitigation commitments from the Logan Airport Improvements Planning Project, 2 this
2005 EDRreports on noise dwell and persistence in the neighborhoods that surround Logan Airport.

2 Logan Airside Improvements Planning Project Final EIS, Section 4.2.3 PRAS Monitoring and Reporting, June 2002
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Regulatory Framework

FAR Part 36

Logan Airport works within a framework of federal av iation regulations that limit an airport operator’s ability
to control noise. For example, the FAA’s Federal Aviation Regulation (FAR) Part 36 sets noise limits ard the
procedures by which aircraft noise emission levels must be measured to determine compliance. The regulaion
defines limits for turbojets, turboprops, and helico pters, classifying turbojets in particular into cat egories
referred to as Stages based on noise levels at eaabf three locations: takeoff, landing, and to the side of the
runway during takeoff roll:

Stage 1 airplanes are the oldest and usually loudestoperations, having preceded the existence of any nose
emission regulation. Examples include old, restored civil or military aircraft.

Stage 2 aircraft are slightly less old and loud; they were the first airplane types required to meet a noise limit.
A subsequent regulation, FAR Part 91 (see below), prohibits a person from operaing a Stage 2 aircraft in the
continental United States (US) unless its takeoff weight is 75,000 pounds or less.

Stage 3 aircraft are the newest and quietest of the conmercial jets, though some are Stage 2 aircraft fitted
with hushkits or re-engined and recertified to allow them to minimally meet the Stage 3 noise limits.

Stage 4 airplanes are under design or are in early onstruction; they must be at least 10 dB quieter than
Stage 3 noise limits. Jet aircraft certified after Jauary 1, 2006 must meet the Stage 4 limits. However,though
not required, many of the aircraft in the Logan Airp ort fleet in 2005 would also have met the new Stage4
noise limits if they were to be recertified.

FAR Part 150

First implemented in February 1981, FAR Part 150 defines procedures that an aiport operator must follow if it
chooses to conduct and implement an airport noise and land use compatibility plan. Part 150 requires t he use of
DNL to evaluate the airport noise environment, and it identifies noise compatibility guid elines for different land
uses depending on their sensitivity. Key values include a DNL of 75 dB, above which no residences, sclools,
hospitals, or churches are considered compatible ard a DNL of 65 dB above which those land uses are
considered compatible only if they are sound insulat ed.

Noise abatement or mitigation measures that an airport operator must consider in a Part 150 study include
acquisition of incompatible land, construction of no ise barriers, sound insulation of buildings, impleme ntation
of a preferential runway program, use of noise abatement flight tracks, implementa tion of airport use
restrictions, or any other actions that would have a beneficial eff ect on the public.

While Massport has implemented variations of all of these and additional measures at Logan Airport, Ma ssport
has not filed an official Part 150 noise compatibility study with the FAA because all of Logan Airport’ s program
elements, while regularly reviewed and updated, preceded the promulgation of Part 150 and are effectively
grandfathered under the regulation.
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FAR Parts 91 and 161

When Congress adopted PL 101-508, subtitled theAirport Noise and Capacity Act of 199€he Act), it required the
Secretary of Transportation to:

Establish a schedule for the phase-out of Part 36 fage 2 aircraft by the year 2000.

Establish a program for FAA review of all new airport noise and access restrictions limiting operations o
Stage 2 aircraft.

Establish a program for FAA review, as well as appr oval, of any restriction that limits operations of Stage 3
aircraft.

FAR Part 91, mentioned earlier, set the schedule fo conversion of Stage 2 aircraft to meet Stage 3 nize limits by
December 31, 1999, but exempted aircraft less than 5,000 pounds maximum gross takeoff weight. This
excluded, and still excludes, most business jets. Part 91 also permittd operators of the heavier aircraft to barely
meet the Stage 3 noise limits resulting in only minimal improvements in noise for some aircraft types. Though
many of these airplanes have since been taken out 6service voluntarily due to high operating costs, a few are
still in the cargo and charter fleets operating at Logan Airport.

Other elements of the Act were implemented through FAR Part 161. Part 161 prescribes detailed benefit/cost
analyses and notice requirements for an airport operator to follow if the operator wants to adopt a Sta ge 2 or
Stage 3 noise or access restriction. Although several airports have embarked on such efforts in the past 16 years,
only one, a general aviation (GA) airport (Naples Ai rport, Florida), has been found by FAA to have complied

with Part 161 analysis, notice, and documentation requirements, for a ban on Stage 2 jet operations. Een in that
particular case, however, FAA found the GA airport to be in violation of prior grant assurances.

Here, too, Massport benefits from early implementati on of its Noise Rules. Promulgated in 1986, the Rules
preceded the requirements of Part 161 and are grandathered under the regulation. Future, more stringe nt
amendments or alternative regulatory initiatives woul d require FAA approval under Part 161.

In 2006 Massport requested an opinion from the FAA regarding the pursuit of a Part 161 waiver. FAA informed
Massport that a waiver or exemption from the requir ements of Part 161 is not authorized under or consstent
with federal statutory and regulatory requirements. A copy of FAA's letter to  Massport is provided in
Appendix H, Noise Abatemeiof this 2005 EDR

Logan Airport Noise Abatement Rules and Regulations

Massport's primary mechanism for reducing noise impac ts from Logan Airport’s operations is use of its Nois e
Rules. The Noise Rules were designed to reduce noisempacts by encouraging use of quieter aircraft, by
requiring decreased use of noisier aircraft, and by limiting nighttime activity by noisy Stage 2 types. Many
secondary goals aimed at limiting noise in specific areas also were stated.
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Specific provisions of the Logan Airport Noise Rule s, which continue to serve these goals, include:
Limiting cumulative noise exposure at Logan Airport (as measured by Massport’s Cumulative Noise Index,
or CNI) to a maximum of 156.5 EPNdB
Maximizing use of Stage 3 aircraft
Restricting nighttime operations by Stage 2 aircraft
Placing limitations on times and locations of engin e run-ups and use of auxiliary power units

Restricting use of certain runways by noisier aircraft and time of day

Noise Modeling Process

The annual average DNL contour and supplemental metrics including CNI, and TA noise metrics reported
annually by Massport provide various means of interpretin g and comparing Logan Airport’s complex noise
environment from one year to the next. The noise context is influenced by numbers of operations, types of
aircraft operating during the day and at night, usa ge of various runway configurations, and the locatio n and
frequency of use of flight paths to and from the ru nways. Changes in any one of these operational paraneters
from one year to the next can cause changes in the values of the noise metrics and alter the shapes of thaise
exposure contours that represent the accumulation of noise evens during an average day.

FAA Integrated Noise Model

The FAA's Integrated Noise Model (INM) v6.1, is the primary analytical tool used to assess the noise
environment at Logan Airport. This is the same version of the model that has been used since the2002 EDRfor
production of all noise contours at the Airport. It also includes provisions for over-water sound prop agation
and hill effects tailored to Logan Airport’s local e nvironment and approved by FAA’s Office of Environm ent
and Energy (AEE) based on previous special studies. Dbocumentation of these features is included in earlier
editions of EDRs and ESPRs

RealContours ™ and RealProfiles ™

For this 2005 EDR Massport is continuing to use the new pair of software packages known as RealProfiles™
and RealContours™ as described in the2004 ESPRThey incorporate INMv6.1 as the computational engine for
calculating noise, but they operate on individual f light tracks taken directly from radar systems rather than on
consolidated flight tracks used in previous years. Appendix H, Noise Abatemeprovides a summary discussion

of RealProfiles™ and RealContours™. The 2004 ESPRlescribed the software in detail, and evaluated the results
with additional attention to detail sufficient to justify  their use for subsequent ESPRs and EDRs.

This software incorporates the FAA-approved INMv6.1 as the computational engine for calculating noise, but
provides greater detail through the uses of individ ual flight tracks taken directly from radar systems rather than
relying on consolidated, representative flight trac ks data. RealContours™ improves the precision of modeling by:
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Directly converting the radar flight track for ever y identified aircraft operation to an INM track, ra ther than
assigning all operations to a limited number of pro totypical or representative tracks.

Modeling each operation on the specific runway that it actually used, rather than applying a generaliz ed
distribution to broad ranges of aircraft types.

Selecting the specific airframe and engine combinaion to model, on an operation-by-operation basis, based on the
published composition of the fleets of the specific airlines operating at Logan Airport.

Using each aircraft's actual performance and altitude profile to develop inputs to the model which def ine the
actual arrival or departure profile.

The following sections of this chapter provide an overview of the methodo logy and results. Appendix H, Noise
Abatementprovides greater detail on both.

Standard INM methodology involves development of operational inputs and calculati on of the DNL for a
prototypical average annual day. This approach requir es manually collecting, refining, and entering the
enormous amount of data related to a full year of activity at an airport. For example, the model input s may
include an aircraft fleet mix with several dozen repres entative aircraft types, numerous representative fl ight
tracks (on the order of 100 to 300 is common for anairport comparable to Logan Airport), and runway us e and
flight track use percentages for three or four categories of aircraft types with similar performance characteristics.
These data are compiled and processed to determine annual averag day input for the INM. The model then
uses these input data to produce annual average day noiseexposure contours and supplemental metrics.

Although the standard INM approach meets accepted p rofessional standards, and reduces the effort and cost
that would be associated with manually entering the parameters for every actual operation, it represents a
significant simplification of the diversity of actua | aircraft operations over a year. In addition, it does not take
full advantage of the investment that Massport has made in installing and maintaining a state-of-the-a rt radar
system which automatically collects flight track data and flight identification data for all operations atth e
airport.

In contrast, RealProfiles™ and RealContours™ use each radar trace captured by Massport's noise monitoring
system to compute noise exposure levels, population counts, and other indicators of the Logan Airport noise
environment. RealContours™ uses INM to produce computations for each day of radar data and then compiles
annual average noise exposure contours and supplemerial metrics from each of the 365 days of computations.

Noise Modeling Improvements

Massport continues to make use of the state-of-the-at improvements in the noise modeling process described in
the 2004 ESPRThese developments in noise modeling technologies and techniques, whichwere employed in
the preparation of this 2005 EDRand will be used in future years, include:

3 The Massport system utilizes the PASSUR™ product of Megadata Corporation and the data is processed using PREFlight™ from HMMH.
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Continued use of the latest update to the FAA’s INM, while retaining the unique capability to accountfo r
over-water sound propagation and hill effects at Logan Airport.  Similar to the noise model capabilities
applied in the 2002 EDR, 2003 EDRand 2004 ESPRthe noise analysis uses the latest FAA-approved \ersion
of the INM (INMv6.1), with additional provisions to accommodate the unique water and terrain
characteristics that have been shown through earlier technical studies to affect sound propagation into
surrounding neighborhoods. Logan Airport is the only airport in the world that incorporates these features
in its approved modeling process.

Continued use of a new radar data acquisition system known as a long-range PASSUR  for the source of
all radar-based operations data. The PASSUR system provides Massport with radar data in an efficient
manner in order to be more responsive to operational and noise issues at the airport.

Use of automated altitude profile and noise contour generation  software. Massport purchased licenses to
run two additional software packages, RealProfiles™ and RealContours™. The 2004 ESPRncluded a
comparative analysis of the results of the standard INM modeling approach with that of RealProfiles ™ and
RealContours™ .

% RealContours™ automates the production of noise contours directly from every individual radar trace.
For 2005, approximately 398,000 traces were collect:from the system and 357,276 retained enough
information to be modeled in the RealContours ™ system. Each radar trace is converted to an INM model
track, ensuring that the lateral dispersion of radar tracks is retained in the modeling. The operations on
these radar traces are then scaled to account for lhof the 409,066 operations in 2005. This method &o
helps to develop more accurate noise contours by retaining the actual runway used and time of each
operation.

% RealProfiles™ analyzes each radar trace and develops altitude andperformance profiles to be used by the
model to ensure that the vertical dispersion of the radar tracks is retained in the modeling.

Use of radar data to determine the modeling profile  for each of the over 357,000 radar traces captured ky
Logan Airport’s noise monitoring system. A profile was developed for each flight track departing fr om and
arriving to each runway end to assure that the altitude profiles represented as accurately as possible the
aircraft’'s performance during arrival or departure. This technique was used in the 2004 ESPRand improves
the accuracy of each aircraft’'s modeled altitude over surroundin g communities.

Installation of an improved noise and operations monit  oring system . The Rannoch Airscene system
installation commenced in March 2005, and acceptane testing is expected to take place in late 2006.

All of these enhancements are examples of Massports continued commitment to improving the monitoring,
reporting, and understanding the noise environment at Logan Airport. The following section of this chapter
summarizes the basic operational data used to compute the DNL and supplemental metrics (CNI and TA) noise
metrics reported for 2005. The effects on noise of the nearly 1 percenincrease in aircraft operations compared to
2004 as described inChapter 2, Activity Levelsare reflected in these metrics.

Noise Abatement 6-7 \\Mawatr\ev\09915.01\reports\Final\06_Noise_VHBI8K6.doc



2005 EDR

LOGAN INTERNATIONAL AIRPORT

Noise Model Inputs

The INM requires detailed operational data as input s for its noise calculations, including numbers of operations per day
by aircraft type and by time of day; runways used f or each arrival and for each departure; and flight track geometry for
each track. These data are summarized in tables wheh follow or are included in  Appendix H, Noise Abatemerithis
section summarizes the inputs to the noise model including fleet mix, average-day operations, and runwa y use
for 2005.

Fleet Mix

Beginning in 2001, significant improvements in rada r data processing and analysis capabilities allowed
Massport to rely more heavily on radar data as the primary source of input for noise calculations. Radar data
typically are more accurate than the information re ported by air carriers. These radar data typically resultin a
list of approximately 500 different aircraft types th at use Logan Airport during a year, including the w ide
variety of small corporate jets and propeller aircra ft flown by general aviation (GA) users, as well as the large
passenger and cargo jets operated by air carriers.

For 2005, aircraft types at Logan Airport were matched to the INMv6.1 database, which contains individ ual noise and
performance profiles for 248 different aircraft typ es, 133 of which represent civilian aircraft, the balance being military
types.# For those types showing up in radar data that are not in the INM’s database, the radar type is paired with the
best available alternative using a standard FAA-app roved substitution list. The final list of modeled aircraft, used as
an input to the INM, is presented in detail in Appendix H, Noise Abatement

As in the past, operations by aircraft types have been summarized into several key categories: Commergal
(passenger and cargo) operations, Stage 2 or Stage jet aircraft, and turboprop and propeller (non-je t) aircraft. In
addition, the operations are split into daytime and nighttime periods, where nighttime hours are defin ed as
10:00 PM to 7:00 AM, consistent with the definition of DNL. Table 6-1 summarizes the numbers of operatons by
categories of aircraft operating at Logan Airport i n 2005 and includes similar data for 2004 and earler years for
comparison. Descriptions of Stage 2 and Stage 3 jedircraft and nighttime operations follow the table .

Commercial Operations
Compared to 2004, the operations counts shown in Table 61 indicate an increase in air carrier activity, wit h
overall commercial traffic increasing by 1.2 percent in 2005. Modeled conventional air carrier jets (asopposed
to regional jets, also known as RJs) decreased by 2grcent, while modeled commercial non-jet activity
increased by 11 percent and modeled RJ operationsncreased by 2 percent. Overall operations in 2005,
however, remain well below historic peaks.

General Aviation Operations
Modeled GA activity exhibited a nearly 5 percent incr ease, from more than 85 daily operations in 2004 to
over 89 daily operations in 2005. Continuing the trend that began in 2002, corporate jet activity increased
during this period, likely the result of the sale of fractional shares of business jet aircraft as busines travelers

4 Some of these are military types as well as older Stage 1 and 2 airplanes that no longer operate in the US or do not use Logan Airport.
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turned to utilize typically more efficient GA operations an d airports. However, non-jet activity in 2005 was
15 percent less than in 2004.

Nighttime operations (between 10:00 PM and 7:00 AM) in 2005 remained virtually the same as in 2004. The
number of nighttime arrivals and departures increas ed from 130 per night in 2004 to 131 per night in 2@®5.
These nighttime operations accounted for 11.7 percentof all aircraft operations at Logan Airport. On ave rage,
the majority of nighttime operations occurred in th e shoulder hours either before midnight (51 operati ons per
night) or after 5:00 AM (55 operations per night). On average, 25 operations per night occurred during late night
hours between midnight and 5:00 AM.

Stage 2, Stage 3, and Stage 4 Jet Aircraft

Currently-operating jet aircraft at Logan Airport are categorized by FAA into two group s: Stage 2 and Stage 3.
As described previously, the designation refers to a noise classification specified in FAR Part 36 thatsets noise
emission standards at three measurement locations —takeoff, landing, and sideline - based on the aircraft's
maximum weight. The heavier the aircraft, the more noi se it is permitted to make.

The Airport Noise and Capacity Act of 199@nd its implementing regulations known as FAR Part 91), required
operators of Stage 2 airplanes weighing more than 75000 pounds to transition to Stage 3 aircraft by requiring the
phase out of the older, noisier airplanes by December 31, 1999. @ge 2 airplanes weighing less than or equal to
75,000 pounds (most of them used in GA or for small commercial activities such as transporting checks between
Federal Reserve Banks) are exempt from the requirenent and have continued to fly after the December 31, 1999
deadline.

Because of the substantial differences in noise between Stage 2, recertifie@tage 3, and new Stage 3 aircraft,
Massport tracks operations by these separate categories to follow their trends.Table 6-2 shows the percentage of
commercial jet operations by stage category since 19990ne of the most significant changes occurring after the
economic downturn in 2001 was the almost immediate retirement of the recertified aircraft from airlines ’ fleets
due to their high operating costs. In 2005, the proportion of commercial jets recertified as Stage 3 catinued to
drop, but by only two tenths of one percent since 2004. The total decrease in recertified operations sce 2000 is
almost 92 percent. Newly manufactured Stage 3 aircraft continue to increase as a percentage of the commeiial jet
fleet, accounting for 98 percent of the commercial jet fleet.

Stage 4 aircraft will also be entering the airlines’ fleets in the next decade. The new Stage 4 noisstandard is
applicable to any new aircraft type designs requiri ng FAA approval after January 1, 2006. These new aicraft will
have to produce a combined improvement in noise emission levels of at least 10 dB below the current Sage 3 limits.6
The International Civil Aviation Organization (ICAO ) has already adopted a similar regulation for inte rnational
operators, but neither the FAA nor ICAO has indicat ed any movement towards restricting the remaining h ushkitted
Stage 3 aircraft from carrier fleets.

5 Recertified Stage 3 aircraft are aircraft originally manufactured as a certified Stage 1 or 2 aircraft under Federal Regulation Part 36 which have been
either treated with hushkits or have been re-engined to meet Stage 3 requirements.
6  Federal Aviation Administration, “14 CFR Parts 36 and 91: Stage 4 Aircraft Noise Standards; Final Rule.” Federal Register, Vol. 70, No. 127, July 5, 2005.
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Table 6-1 Modeled Daily Operations by Commercial and General Av iation Aircraft *
1990 1992 1993 1994 1995 1996 1997 1998 1999 2000 2002 2003 2004 2005
COMMERCIAL AIRCRAFT
Stage 2 Jets Day 312.40 228.89 203.34 189.40 156.90 132.406 1084.93 83.30 5.13 1.18 0.05 0.08 0.03 0.05
Night 19.99 13.13 7.44 10.10 5.50 4.79 7.75 5.9266 6.0.26 0.05 0.00 0.00 0.01 .01
Totals 332.39 242.02 210.78 199.50 162.40 137.6421 11 90.85 89.96 5.39 1.23 0.05 0.08 0.05 0.06
Stage 3 Jets (All) Day 288.89 384.49 418.99 425.70 429.40 439.818 50%40.43 597.28 727.09 756.24 740.75 717.85 77263976
Night 57.25 58.29 65.47 62.80 69.00 80.16 85.0654  9598.59 103.66 109.77 97.04 92.69 113.24 113.66
Totals 346.14 442.78 484.46 488.50 498.40 519.0714 59636.97 695.87 830.75 866.01 837.79 810.5463 88%79.42
— Conventional Jets Day 4 NA NA NA NA NA NA NA NA 569.18 648.95 569.99 500.70 461.06 518.96 505.48
Night NA NA NA NA NA NA NA NA 96.21 99.79 101.30 83.52 72.69 89.24 91.99
Totals NA NA NA NA NA NA NA NA 665.39 748.74 671.29 584.22 533.75 608.20 597.47
— Regional Jets Day 4NA  NA NA NA NA NA NA NA 28.10 78.14 186.25 240.05 256.80 253.43 P60.34
Night NA NA NA NA NA NA NA NA 2.38 3.87 8.47 13.52 19.99 24.00 21.68
Totals NA NA NA NA NA NA NA NA 30.48 82.01 194.72 253.57 276.79 277.43 2'§2.01
Non-Jet Aircraft Day 444.41 411.84 598.16 541.97 526.85 505.310 51852.56 448.82 409.62 317.62 165.45 135.18 1343477 | O
Night 11.72 69.32 46.84 13.59 11.14 13.73 27.2786  2116.63 21.58 10.97 3.45 2.41 3.03 102
Total 456.13 481.16 645.00 555.56 537.99 519.007 54574.42 465.45 431.20 328.58 168.89 13759 8 13®H2.79|Z
Total Commercial Operations Z N
Day 104570 1025.22 1220.49 1157.07 1113.15 1012&24 1178.92 1129.90 1141.84 1075.04 906.2510 83%5.66 914.SBH 8
Night 88.96 140.74 119.75 86.49 85.64 98.68 1202832 121.88 12551 120.79 100.49 95.10 116.2%8 %1601
Total 1134.66 1165.96 1340.24 124356 1198.720 1176.8.32 1302.24 1251.78 1267.35 1195.82 10084820 1021.95 1031. Zﬁ m
GA AIRCRAFT 0 W)
Stage 2 Jets Day NA NA NA N& NA NA& NA 5.25 9.89 7.29 5.15 3.65 2.84 0.94 %29;0
Night NA NA NA NA& NA NA& NA 0.40 0.74 0.64 0.50 0.41 0.26 0.14 .25
Total NA& NA NA NA& NA NA& NA 5.65 10.63 7.93 5.65 4.08 3.10 1.08 %54
Stage 3 Jets Day NA NA NA NA& NA NA& NA 30.54 48.46 40.08 34.23 37.83 46.21 53.72 .84
Night NA NA NA N& NA N& NA 4.21 6.55 3.21 3.28 6.42 6.98 8.37 3
Total NA& NA NA NA& NA N& NA 34.75 55.01 43.29 37.51 44.25 53.19 62.09 58.16
Non-Jets Day NA NA NA N& NA N& NA 37.29 19.36 34.57 37.31 17.36 17.81 16.95 14.00
Night NA NA NA NA& NA NA& NA 16.28 18.89 1.83 1.92 4.45 4.40 5.20 4.75
Total NA NA NA NA& NA NA& NA 53.57 38.25 36.40 39.23 21.81 22.21 22.14 18.75
Total GA Operations
Day NA NA NA NA& NA NA& NA 73.08 77.71 81.94 76.68 58.84 66.88 71.60 75.12
Night NA NA NA NA& NA NA& NA 20.89 26.17 5.68 5.71 11.29 11.64 13.71 14.33
Total NA NA NA NA& NA NA& NA 93.97 103.88 87.62 82.39 70.13 78.52 85.31 89.46
TOTAL Day 1045.70 1025.22 1220.49 1157.07 1113.152 1Q12&%24 1252.00 1207.61 1223.78 1151.72 965.098 91977.27 989.71
Night 88.96 140.74 119.75 86.49 85.64 98.688 12041.21 148.05 131.19 126.50 111.78 106.74 13ma02
Totat 1134.66 1165.96 1340.24 124356 1198.79 117882862 121396.21 1355.66 1354.97 1278.21 1076.8672 102607.26  1120.73
Source: Massport's Noise Monitoring System anel Qffice
Includes scheduled and unscheduled operations
2 Stage 2 aircraft are exempt from meetingdezaleBtage 3 noise limits when their maximuakeofisseight is less than or equal to 75(@30 pou
3 Totals prior to 1998 do not include GA operations
4 Regional Jet operations were not trackedlggpamate 1999
5 GA operations were not tracked separatelyt &®r t
Note: Data from 1991 not available
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Table 6-2 Percentage of Commercial Jet Operations by Part 36 Stage Category
New Stage!3 Recertified Stage 3 Stage 2 Total

1999 70.0% 21.0% 9.0% 100%
2000 75.0% 24.0% 1.0% 100%
2001 86.3% 13.6% 0.1% 100%
2002 92.8% 7.2% 0.0% 100%
2003 95.8% 4.1% 0.01% 100%
2004 97.8% 2.2% 0.0% 100%
2005 98.0% 2.0% 0.0% 100%

Source: Massport and FAA radar data
1 New Stage 3 aircraft are aircraft origindiycimiaatlias a certified Stage 3 aircraft undarfRegigation Part 36.

The pie charts presented in Figure 6-1 show the rehtive contributions of these aircraft groups to tot al
commercial operations at Logan Airport compared to t heir contribution to total noise. The comparison
illustrates the stronger-than-average influence that recertified aircraft have on noise exposure, accourting for
2 percent of the commercial jet operations but contiibuting to approximately 10 percent of the noise e xposure

Figure 6-1 Relative Contributions of Commercial Jet Operations and Nois e at Logan Airport in 2005

Operations Noise

Recertified
10
%

New Stage3
90%

New Stage 3
98%

Note: Stage 2 Operations and associated rioN¥eigerdalculations include the 10 dB niginitittye p
Recertified aircraft include those StagdtZlatdnave been hush kitted or re-engine@rifiédec
to meet Stage 3 requirements

Nighttime Operations

Nighttime flights by commercial operators increased by only one-third of one percent, from 116.3 per night in 2004
compared to 116.7 per night in 2005. This represens an increase compared to each of the past three yars, though
nighttime operations in 2005 were still below 2001 levels. The majority of nighttime operations (betwe en 10:00 PM
and 7:00 AM) occurred either before midnight (39 percent) or after 5:00 AM (42 percent). On average, oly 19 percent
(25 operations) of nighttime operations occurred du ring late night hours between midnight and 5:00 AM.
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Logan Airport’'s Noise Rules, 7 which prohibit Stage 2 operations between the hours of 11:00 PM and 7:00 AM,
previously were very effective at reducing night ope rations, but no longer provide the same benefit. Only the
few remaining Stage 2 aircraft engaged in commercial service and operating at less than 75,000 pounds &
prohibited from using the airport between the hours of 11:00 PM and 7:00 AM. Massport’s noise monitoring
system alerts Noise Office staff of potential violations when they occur.

In addition, Massport takes note of flights that ope rate between the broader DNL-defined nighttime perio d of
10:00 PM to 7:00 AM when each flight is penalized 10dB in calculations of noise exposure. Table 6-3 sbws this
nighttime activity by different groups of aircraft. Nighttime operat ions for each of the three aircraft categories in
the table changed by less than one operation from 204 to 2005, and resulted in a total increase in rghttime
commercial operations of one operation per night. These nighttime operations represented approximately 13
percent of total commercial operations at Logan Airp ort.

Table 6-3 Modeled Nighttime Operations at Logan Air  port

Commercial Jets Commercial Non-Jets General dviatio Total
1990 77.24 11.72 INA 88.96
1991 NA NA NA-2 NA
1992 71.42 69.32 NA 140.74
1993 72.91 46.84 NA 119.75
1994 72.90 13.59 NA 86.49
1995 74.50 11.14 NA 85.64
1996 84.95 13.73 NA 98.68
1997 92.81 27.27 NA 120.08
1998 101.46 21.86 NA 123.32
1999 105.25 16.63 26.17 148.05
2000 103.92 21.58 5.68 131.19
2001 109.82 10.97 5.71 126.50
2002 97.04 3.45 11.29 111.78
2003 92.69 2.41 11.64 106.74
2004 113.26 3.03 13.73 130.02
2005 113.67 3.02 14.33 131.02
Change (2004 to 2005) 0.41 -0.01 0.60 1.00

1 General aviation data not available prior to 1999
2 1991 data not available.

Figure 6-2 shows the share of nighttime commercial activity by air carrier and cargo operators. It show s that
hushkitted cargo operations accounted for 9 percent of all nighttime operations in 2005, but because they are
louder than newly manufactured Stage 3 airplanes, they contribute 13 percent of all nighttime noise by
commercial operators. Other findings indicate:

Although 9 percent of all night flights were flown by cargo operators using hushkitted Stage 3 aircrat, those
airplanes comprised 60 percent of the total nighttime operations flown by cargo operators during the y ear, a
higher percentage of their fleet than that of passenger operators. In general this is because the carg fleet has a

7  The Logan International Airport Noise Abatement Rules and Regulations, effective July 1, 1986, are codified at 740 CMR 24.01 et seq.
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slower turn-over to newer, quieter aircraft, since cargo operators find it more cost-effective to retain their older
and fully depreciated aircratft.

In comparison, passenger airlines only flew 0.2 percent of total night operations in hushkitted Stage 3 aircraft, and
those flights comprised 0.3 percent of the total night flights by passenger operators; there are largenumbers of
new Stage 3 aircraft in the passenger aircraft fleés and they are deployed almost exclusively at night.

Though ICAO and the FAA are not expected to require the phase out of the remaining hushkitted operation s
still so prevalent among cargo operators, the use d these aircraft will decline in the future due to age. In the
interim, Massport encourages and supports individua | operators’ voluntary efforts to undertake fleet ¢ onversions
that eliminate hushkitted aircraft.

Figure 6-2 Recertified vs. New Stage 3 Commercial Nighttime Opera  tions 2005

Operations

New Stage 3 Cargo
6%

New Stage 3
Carrier

85%

Hushkitted
9%

Note: Includes both jet angeton-
Stage 2 Day and Night operations contriltbéan|&gsercent of operations and noise.
Noise calculations include the 10 dB nightiitye pe
Recertified aircraft include hushkitted agided-8tage 2 aircraft

Runway Use

Logan Airport’'s runways are shown in Figure 6-3. Run way use refers to the frequency with which aircraft

utilize each of these runways during the course of the year, as dictated or permitted by availability, wi nd,
weather, aircraft performance, demand, air traffic control conditions, and Preferential Runway Advisor y
System (PRAS) considerations. PRAS is a computer prgram that recommends to the FAA air traffic controller s,
runway configuration options that will meet weather and demand requirements and provide an equitable
distribution of the airport’s noise impacts on the surrounding communities. The more often a runway is used
the greater the noise exposure is in the communities adjacent to the end of the runway. Runway use corditions
in 2005 were as follows:

Temporary runway closures for runway maintenance an d safety improvements affected runway use
compared to previous years. For much of 2005, Runways 4R-22L or Runway 4L-22R vere temporarily
closed either completely or partially to accommodat e runway rehabilitation and lighting replacement
projects. Runway 22R was also unavailable during nighttime hours for most of June due to installation of
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an Engineered Materials Arresting System at the runway end. Due to these closures, jet aircraft deparures
on Runway 9 and 33L increased.

The automated PRAS system was interrupted in February o f 2004 and remained down for all of 2005. The
PRAS is a computer program that recommends runway configuration options that will meet weather and
demand requirements while attempting to provide an equitable distribution of the airport’'s noise impacts on
surrounding communities. This shutdown was necessary to accommodate the replacement of the previous
automated radar terminal systems (ARTS) radar at Logan Airport with the FAA’s new standard terminal
automation replacement system (STARS) and the consaldation of the Boston Terminal Radar Approach
Control (TRACON) at a new facility in Merrimack, Ne w Hampshire. The new PRAS system has been
reinstalled and is operational.

Runway 14-32 was opened on November 23, 2006.The 2006 EDRwill reflect the operations for this new
unidirectional runway.

Table 6-4 presents consolidated runway use by jets. $ice 2001, the radar data have been analyzed with
Massport’s PreFlight software. PreFlight is an analysis package used to assist in compiling fleet, day/nig ht
splits, and runway use information from radar data. Earlier data were derived from Massport’s original noise
monitoring system, supplemented with field records.

Runway utilization by jets for 2005 remained generally similar to those of the previous year, but with modest
differences at several runway ends. Most of the changes carbe attributed to runway maintenance projects
which occurred during 2004 and 2005. The most noticeable change in operations occurred when departureson
Runway 22R decreased from 34 percent in 2003 to 24 grcent in 2004 and increased in 2005 back to 31 peent.
This was largely due to repaving activities, lighti ng replacement in 2004 and installation of EMAS at the 22R
end of the runway in 2005.

To accommodate these closures, departures increasedrébm 34 percent to 36 percent on Runway 9 and from

6 percent to 7 percent on Runway 33L in 2005. Becase aircraft departing on Runway 22R typically turn t o the
southeast over Boston Harbor immediately after take off, many of the changes in noise exposure due to he
runway closures occurred over the harbor and did no t impact airport neighbors. The increase in departures
from Runway 09 increased noise exposure in Winthrop’s Point Shirley section. The corresponding decrease in
departures on Runway 27 contributed to decreased noise exposure in South Boston.

Other runway use changes included Runway 27 arrival s increasing from 24 percent in 2004 to 29 percentn 2005
and Runway 4L arrivals increasing from 6 percent in 2004 to 8 percent in 2005. In addition, arrivals deceased
from 23 percent to 17 percent on Runway 33L between2004 and 2005.

Air traffic controllers continued to rely heavily o n the north/south parallel runways in their high capacity
three-way configuration. Figure 6-4 illustrates the p ercentage breakdown of the north-south flow and the east-
west flow for 2004 and 2005.
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Figure 6-3 Logan Airport Runways in 2005
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Table 6-4 Summary of Jet Aircraft Runway Use
Runway
aL 4R 9 P4 15R 221 22R 27 232 33L
1990
Departures 0% 3% 21% NA 10% 2% 36% 20% NA 7%
Arrivals 1% 25% 0% NA 2% 14% 0% 28% NA 29%
1992
Departures 0% 6% 31% NA 7% 2% 38% 10% NA 6%
Arrivals 1% 37% 0% NA 3% 12% 0% 30% NA 17%
1993
Departures 0% 9% 33% NA 7% 3% 40% 4% NA 4%
Arrivals 2% 44% 0% NA 1% 11% 0% 28% NA 15%
1994
Departures 0% 9% 33% NA 4% 3% 32% 12% NA 5%
Arrivals 3% 42% 0% NA 1% 8% 0% 27% NA 19%
1995
Departures 0% 8% 36% NA 5% 5% 29% 11% NA 5%
Arrivals 3% 41% 0% NA 2% 8% 0% 27% NA 17%
1996
Departures 0% 8% 32% NA 5% 6% 33% 12% NA 5%
Arrivals 2% 38% 0% NA 2% 11% 0% 29% NA 18%
1997
Departures 0% 8% 30% NA 5% 6% 31% 15% NA 5%
Arrivals 2% 36% 0% NA 2% 9% 0% 30% NA P0%
1998
Departures 0% 8% 35% NA 6% 5% 28% 14% NA 5%
Arrivals 2% 41% 0% NA 2% 7% 0% 28% NA 19%
1999
Departures 0% 8% 31% NA 5% 4% 30% 15% NA 6%
Arrivals 3% 37% 0% NA 2% 10% 0% 28% NA 21%
2000
Departures 0% 8% 35% NA 4% 3% 30% 15% NA 6%
Arrivals 4% 50% 0% NA 1% 7% 0% 28% NA P0%
2001
Departures 0% 7% 34% NA 4% 3% 35% 12% NA 5%
Arrivals 5% 36% 0% NA 1% 8% 0% 32% NA 18%
2002
Departures 0% 4% 31% NA 6% 3% 35% 16% NA 6%
Arrivals 6% 31% 0% NA 1% 12% 0% 30% NA 21%
2003
Departures 0% 4% 33% NA 7% 2% 34% 14% NA 6%
Arrivals % 33% 0% NA 1% 14% 0% 28% NA 18%
2004
Departures 0% 5% 34% NA 10% 4% 24% 18% NA 6%
Arrivals 6% 34% 0% NA 1% 12% 0% 24% NA 23%
2005
Departures 0% 5% 36% 0% 7% 1% 31% 13% NA 7%
Arrivals 8% 33% 0% NA 1% 11% 0% 29% 0% 17%

Source:  Massport Noise Office

Notes:  The data reflect actual percentag@sraffeterations on each runway end. Theywshewddnfused with effective runway usamsdithyighe PRAS to
derive recommendations for use of a parti@yaEftestive runway percentages include falfaeppie@d to nighttime operations so thatrusevay at
night more closely reflects its effect orsm@tpmsure.
Jet aircraft are not able to use Runway R5luert83ts length of only 2,557 feet.
Values may not add to 100 percent due ta rounding

1 1991 data are not availabld990e~inal Generic Environmental Impastv&epokiished and submitted to the Secretagnofiémtal Affairs in July 1993. It
included modeled operations and resulting tooisefop987, 1990, and a 1996 forecast y&23 Bmmual Updpatblished in July 1994 included operations
and contours for 1992 and 1993. 1991data aitabt.av

2 Runway 14-32 opened on November 23, 20fi8ald\to &unway 14 and no departures from Runway 3
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Figure 6-4 Runway Use
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Note: North/South configuration includes RundRyendl9 as well as 22L, 22R, and 27. Eastifigesation uses Runways 15R and 33L.

Preferential Runway Advisory System

Runway use at Logan Airport is influenced by the PR AS. Developed in 1982 and enhanced in 1990 and sulequent
years, the PRAS is a computer program that recommertds to the FAA air traffic controllers, runway confi guration
options that will meet weather and demand requireme nts and provide an equitable distribution of the ai rport’s noise
impacts on the surrounding communities. The primary objectives of the PRAS are to distribute noise inaccordance
with annual runway utilization goals, and to provid e short-term relief from continuous operations over the same
neighborhoods at the ends of the runways.

Under the PRAS, each runway end has a specific annal utilization goal, defined separately for departu res and
arrivals. The goals are defined in terms of effective usage, which applies a factor of 10 to nighttime (10:00 PM to
7:00 AM) operations, equivalent to increasing nightt ime exposure by 10 dB so that a change in effective
utilization is roughly proportional to the change i n DNL.

The PRAS computer was disabled in February 2004. This shutebwn was necessary to accommodate the
replacement of the previous ARTS radar at Logan Air port with the FAA’s new STARS radar and the
consolidation of the Boston TRACON at the new facil ity in Merrimack, New Hampshire. Although the PRAS

has not been operational since that time, FAA air traffic controllers appear generally to have used the various
runway configurations under similar situations that they would have with the PRAS, especially considering that
certain runways were closed for maintenance during the same period. The PRAS system has been reinstalled
and is operational.

Table 6-5 provides a comparison of effective runway use in 2005 to that of 2004, and tolte PRAS goals. The 2005
utilizations shown in bold indicate improvements towa rd the goals for all runways.

The most beneficial runways for noise abatement are Runway 15R fortakeoffs and Runway 33L for landings. In
either case, aircraft are over water for several miles close in to Logan Airport. Departures from Runway 15R
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decreased from 15.4 percent in 2004 to 11.5 percerih 2005 and were below the goal of 23.3 percent. Arivals to
Runway 33L decreased also, from 28.9 percent in 20040 24.0 percent in 2005.

Table 6-5 Effective Jet Aircraft Runway Use in Comparison to PRAS Goals

PRAS Effective Usage Goals 2004 Effective Usage 2005 Effective Usage
Runway End Arrivals Departures Arrivals Departures Arrivals Departures
AR/L 21.1% 5.6% 32.9% 4.0% 33.8% 4.4%
9 0.0% 13.3% 0.0% 29.0% 0.0% 31.5%
15R 8.4% 23.3% 1.1% 15.4% 1.2% 11.5%
22L/R 6.5% 28.0% 15.4% 26.4% 14.0% 31.8%
27 21.7% 17.9% 21.8% 17.9% 26.8% 14.0%
33L 42.3% 11.9% 28.9% 7.3% 24.0% 6.8%

Note: PRAS goals are stated in terms of gffeamtions which exclude non-jet flightéstbuiwitiply each nighttime (10:00 PM to ‘apeérafidh by a
factor of ten.

Flight Tracks

From 1997 through 2001, Massport used a consistenset of 156 modeled flight tracks to represent prototypical
flight corridors. Those tracks are documented in the 2001 EDRand earlier Logan Airport annual reports. In
2002, the noise analysis expanded the number of traks to 1,847 based on a full year of radar data. Thaprocess
was documented in the 2002 EDR

Starting in 2004, the software package RealContourd™ was used develop the INM inputs. As described earlier, the
new systems use every available radar track, which has suitable data, for modeling. This allows Massport to take
into account runway closures and/or temporary airsp ace changes. Instead of using representative model tracks,
RealContours™ converts each radar track to an INM model track and then models the scaled operation on that
track. This method provides a one-to-one correspondence of radar tracks to model tracks and ensures that the
lateral and vertical dispersion of aircraft types a re consistent with the radar data.

Figure 6-5 provides a comparison of aircraft arrival profiles using RealProfiles™ with the standard 3-degree
approach used in the INM. The red line is the 3-degree approach altitude profi le and the other colored lines
represent different jet aircraft types which were a rriving to Runway 33L during early morning hours.

For this report, 357,276 tracks were modeled to calculaé the noise levels surrounding Logan Airport.

Figures 6-6 through 6-11 provide a sample (April 2005) of flight tracks used with RealContours ™ to develop the
2005 contours. The figures show arrivals and departures separately for each ofthree aircraft categories: air
carrier jets, regional jets, and non-jets. These improvements provide a more accurate pictue of the noise
environment at Logan Airport.

Meteorological Data

The INM has several settings that affect aircraft performance profiles and sound propagation based on
meteorological data. Meteorological settings include average annual temperature, barometric pressure, and
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relative humidity at the airport. Massport obtained weather data for 2005 from the National Climatic Da ta
Center (NCDC). Based on analysis of the NCDC data, the average annal conditions for 2005 are temperature of
51.4 degrees Fahrenheit, sea level pressure of 29.98-Hg and relative humidity of 67.3 percent. These values
were used in the development of the 2005 noise conditions.

Figure 6-5 Modeled Arrival Profiles to Runway 33L
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Figure 6-6  Air Carrier — RealContours ™ Departure Flight Tracks
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Figure 6-7 Air Carrier — RealContours ™ Arrival Flight Tracks
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Figure 6-8 Regional Jet — RealContours ™ Departure Flight Tracks
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Figure 6-9 Regional Jet — RealContours ™ Arrival Flight Tracks
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Figure 6-10  Non Jet — RealContours ™ Departure Flight Tracks
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Figure 6-11  Non Jet — RealContours ™ Arrival Flight Tracks
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2005 Noise Levels

Day-Night Noise Contours for 2005

The 2005 and 2004 annual day-night noise contours vere prepared using FAA’s INMv6.1. Both contour sets
include the FAA-approved adjustments to account for over-water sound propagation and hill effects in Ori ent
Heights that are unique to Logan Airport. The 2005 operations data presented earlier in this Chapter and in
Appendix H, Noise Abatemenprovide the basic operational information used in modeling noise at Logan
Airport. Figure 6-12 presents the resulting DNL con tours for 2005 operations, shown in 5dB increments of
exposure for DNL values of 60, 65, 70, and 75 dB. Fjure 6-13 compares the 65 dB DNL contour for 2005 tathe
65 dB DNL contour for 2004 operations.

The changes in the noise exposure around Logan Airport for 2005 compared to 2004 are due to changes in
operations and runway use. For the second year in arow, total annual aircraft operations (arrivals an d
departures) at Logan Airport increased compared to t he previous year. The continuing maintenance activities of
the parallel runways and closures due to the construction of Runway 14-32 and the associated taxiways were
the primary causes of changes in runway use. These changes contributed to a deaase in departures from
Runway 27 and a corresponding increase in use of Runways 9 for departures. Runway 22R was also closed
during nighttime hours for most of June for the ins tallation of EMAS at the runway end. This closure re sulted in
decreased use of Runway 22R during that period but increased use of that runway throughout the rest of the
year resulted in an overall increase in departures from Runway 22R.

The comparison in Figure 6-13 shows a reduction in noise exposure over South Boston caused by the de@ase in
aircraft departing on Runway 27. Corresponding redu ctions in noise exposure are visible in parts of East Boston
and Winthrop. In addition, departures from Runway 1 5R decreased, further reducing noise levels in parts of East
Boston. Despite these changes, the 65 DNL contour emained within populated areas already sound-insula ted by
Massport.

Noise exposure in portions of South Boston and the South Shore affected by arrivals on Runways 4L and R
increased compared to 2004 levels. Likewise, noise gposure in areas to the north affected by arrivals on
Runway 22L and departures on Runway 4R, including east Boston, Winthrop, and Revere, also increased
compared to 2004 conditions.

Population Impact Assessment

Population counts within various 5-dB increments of exposure are reported each year to indicate how the impact
of Logan Airport’s noise environment changes over t ime from neighborhood to neighborhood. Population ¢ ounts
for 2005 are shown in Table 6-6 by community and are compared to previous years. Population counts since 2001
are based on US Census data for 2000. Counts showfor 1999 and earlier are based on Census data for 990.
Population counts for 2000 are presented using bothcensus periods, as was presented in previous EDRsBoth the
FAA and the US Department of Housing and Urban Deve lopment consider DNL exposure levels above 65 dB to
be incompatible with residential land use. Table 6-7 provides an additional breakdown of the estimated

population in East and South Boston residing within the 65 dB DNL contour.
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Figure 6-12  60-75 DNL Contours for 2005 Operations
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Figure 6-13  Comparison of 65 DNL Contours for 2004 and 2005 Operations
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Table 6-6 Noise-exposed Population by Community
Boston Revere
80+ 75-80 70-75 ) Total Census 80+ 75-80 70-75 1765 Total
Year DNL DNL DNL DNL (654 Base Year DNL DNL DNL DNL (654
1990 0 0 1,778 28,970 30,748 1980 1990 0 0 0 42084
1992 0 0 800 4,316 5,116 1980 1992 0 0 0 3,8488 3,84
1993 0 0 264 2,820 3,084 1980 1993 0 0 0 4,6177 4,61
1994 0 106 265 7,698 8,069 1990 1994 0 0 0 3,5689 3,
1995 0 106 851 8,815 9,772 1990 1995 0 0 0 3,3664 3,
1996 0 106 374 8,775 9,255 1990 1996 0 0 172 32984
1997 0 106 719 13,857 14,682 1990 1997 0 0 0 32293
1998 0 58* 580 10,877 11,515 1990 1998 0 0 0 33888
1999 0 58 364 11,632 12,054 1990 1999 0 0 128 3,165 3,293
2000 0 58 183 7,880 8,121 1990 2000 0 0 0 2,552 21552
2000 0 0 234 9,014 9,248 2000 2000 0 0 0 2,496 21496
2001 0 0 315 6,315 6,700 2000 2001 0 0 0 2,496 21496
2002 0 0 257 2,825 2,757 2000 2002 0 0 0 2,822 21822
2003 0 0 164 1,730 1,892 2000 2003 0 0 0 2,994 21994
2004 0 65 192 4,142 4,399 2000 20634 0 0 82 2,969 3,0b1
2005 0 65 104 2,020 2,189 2000 2065 0 0 82 2,540 2,6p2
Chelsea Winthrop
80+ 75-80 70-75 ) Total Census 80+ 75-80 70-75 1765 Total
Year DNL DNL DNL DNL (654 Base Year DNL DNL DNL DNL (654
1990 0 0 0 4,813 4,813 1980 1990 0 676 1,211 24207
1992 0 0 0 3,952 3,952 1980 1992 0 626 1,146 243282
1993 0 0 0 0 0 1980 1993 0 648 1,211 1,773 3,632
1994 0 0 0 0 0 1990 1994 0 417 1,343 5,154 6,914
1995 0 0 0 95 95 1990 1995 0 482 1,611 5,757 7,850
1996 0 0 0 0 0 1990 1996 0 417 1,376 5,930 7,723
1997 0 0 0 0 0 1990 1997 0 417 1,659 6,383 8,462
1998 0 0 0 0 0 1990 1998 0 519 1,522 6,572 8,613
1999 0 0 0 95 95 1990 1999 0 353 1,408 5,946 7,707
2000 0 0 0 0 0 1990 2000 0 277 991 5,240 6,508
2000 0 0 0 0 0 2000 2000 0 247 1,070 4,637 6,001
2001 0 0 0 0 0 2000 2001 0 244 683 4,123 5,050
2002 0 0 0 0 0 2000 2002 0 2 481 2,247 2,730
2003 0 0 0 0 0 2000 2003 0 0 339 1,956 2,295
2004 0 0 0 0 0 2000 2804 0 2 337 1,649 1,988
2005 0 0 0 0 0 2000 2805 0 39 347 1,280 1,866
Everett All Communities
80+ 75-80 70-75 o) Total Census 80+ 75-80 70-75 1765 Total
Year DNL DNL DNL DNL (654 Base Year DNL DNL DNL DNL (654
1990 0 0 0 0 0 1980 1990 0 676 2,989 40,477 44,142
1992 0 0 0 0 0 1980 1992 0 628 2,352 14,604 17,584
1993 0 0 0 0 0 1980 1993 0 648 1,475 9,210 11,333
1994 0 0 0 0 0 1990 1994 0 523 1,608 16,421 18,552
1995 0 0 0 0 0 1990 1995 0 588 2,462 18,031 21,081
1996 0 0 0 0 0 1990 1996 0 523 1,922 17,997 20,442
1997 0 0 0 0 0 1990 1997 0 523 2,378 23,536 26,437
1998 0 0 0 0 0 1990 1998 0 577 2,102 20,617 23,296
1999 0 0 0 0 0 1990 1999 0 411 1,900 220,233814%
2000 0 0 0 0 0 1990 2000 0 335 1,174 215,87281
2000 0 0 0 0 0 2000 2000 0 247 1,304 216,1%7745
2001 0 0 0 0 0 2000 2001 0 244 998 213,004,246
2002 0 0 0 0 0 2000 2002 0 2 613 27,698,309
2003 0 0 0 0 0 2000 2003 0 0 503 26,680,183
2004 0 0 0 0 0 2000 2804 0 67 611 8,760 9,438
2008 0 0 0 0 0 2000 2805 0 104 533 5840 6,477
Notes: Population estimates for 1999 and 26€)faaee pising 1990 census data. For 2000-20886ocalare based on the 2000 census data.

1
2
3

Data from 1991 not available.

65 DNL is the federally-defined noise csedrmmaiguideline to identify when residdni& larconsidered incompatible with aireraft nois
These values reflect the effect of the FAAdagprav adjustment in Orient Heights.
2004 and 2005 results are froral@enReif¥system.
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Table 6-7 Estimated Population within 65 * dB DNL Contour
1990 Census Base 2000 Census Base Change|
(2004
to
1990 1992 1994 1995 1996 1997 1998 . (1(10)] 2001 2002 2003 20042008 2005)
Boston
EastBoston —\/n  NA 7742 9516 7,840 9,328 7,962 2757 1,894 4399 2,155
South Boston
N/A N/A 256 1,415 5,444 3,553 0 0 34
Boston totdl 30,748 5,116 8,069 9,772 9255 14,682 12558 8,121 2,757 1,892 4,399 2,189 (2,210)
Chelsea 4,813 3,952 95 0 0 0 0 0 0 0 0
Revere 4,274 3,848 3,569 3,364 3,464 3,293 3,168 2,496 2,822 2,994 3,051 2,622
Winthrop 4,307 2,488 6,914 7850 7,723 8,462 8,61F BKOS 5,050 2,730 2,295 1,988 1,666
Everett 0 0 0 0 0 0 0 0 0 0 0
All
Communities 44,142 15,404 18,552 21,081 20,442 26,2%% 23,149 14,246 8,309 7,183 439 (2,961

~

Notes: Population estimates for 1999 and 268)faaee pising 1990 census data. For 2000-20886ocalare based on the 2000 census data.
Data from 1991 not available
65 DNL is the federally-defined noise csitdramaiguideline to identify when residdntii Iarconsidered incompatible with aireraft nois

1
2 These values reflect the effect of the FAAdagpraw adjustment in Orient Heights.
3 2004 and 2005 results are froral@enkeif¥system.
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As shown in Tables 6-6 and 6-7, the primary findings for 2005 are summarized below:

As a result of the changes in airport operations in 2005, the number of people exposed to DNL values geater
than 65 dB decreased compared to the number in 2004An estimated 6,477 people were exposed to DNL
levels greater than 65 dB in 2005, compared to 9,438 2004, and 7,183 in 2003. The majority of the derease
occurred in East Boston off the northwest end of Runway 33L. The total count of people exposed to 65 dB
DNL and above was 55 percent lower than in 2001.

While departures on Runway 4R remained the same as2004, arrivals to Runway 22L decreased slightly reducing
noise levels and overall exposed population in Revere. However, 82 people were newly exposed to noiselevels 70
DNL and above.

Winthrop, which has always experienced the highest levels of exposure of any community around

Logan Airport, continued its decline in the number of people exposed to levels greater th an 65 DNL. This
number has dropped 81 percent since reaching its pak in 1998. The number of residents exposed to noig
over 75 DNL increased from 2004 but still remained below 2001 levels. This increase is due to the incrase in
arrivals to Runway 27 and an increase in departures from Runway 9.

Residences in Revere and Winthrop affected by noise leels above 70 DNL are all located within the
Residential Sound Insulation Contour and are thereby eligible for sound insulat ing.

Appendix H, Noise Abatemenincludes a summary of additional population count s to a DNL of 60 dB.

In 2005, with the increased use of Runway 4R-22L and Runway 4L-22R and increase in departures from Runway 9
and arrivals to Runway 27, overall noise levels decreased in most of the communities around Logan Airp ort but there
were slight increases along the extended centerlines of those runways.

Comparing Measured and Modeled Noise Levels

When changes in exposure are predicted by the INM, it is important to substantiate these findings; mea surements
often are utilized for this purpose. Massport’s per manent noise monitoring system provides this capabi lity. The
system continuously measures the noise levels at eah of 30 microphone locations around the airport and environs, as
shown in Figure 6-14. During normal operation, nois e monitors at the microphone locations measure hourly noise
exposure levels as well as a variety of metrics assciated with individual noise events that exceed pr eset threshold
sound levels. Noise monitoring data are transmitted back to Massport’s Noise Office, where daily DNL v alues and
other noise metrics are computed for each locationand are summarized in various reports.

Prior to 1997, Massport compared the measured annualaverage DNL values from the monitors to INM-comput ed
values of DNL at each of the specific noise monitor sites to check for reasonableness. Many sites produced small
differences between measurements and predictions, particularly as adjustments were incorporated into th e
modeling process to account for the over-water sound propagation and hill effects. However, results at mor e
distant locations have often produced significant d ifferences of 10 or more dB, especially at measuremensites
where DNL values were often less than 60 dB.

Upon investigation, one of the major factors contri buting to these differences was that the measured kevels
included aircraft as well as community-based noise sources in the vicinity of the monitor, while the
INM-computed levels included the noise only from ai rcraft. This tended to make measured levels higher than
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modeled values at certain locations because backgrand community noise was included in the noise
measurements.

As a result, commencing at the end of 1997, Massparenhanced its noise monitoring system to separateaircraft noise
events from other sources to produce aircraft-only DNL values in addition to the total DNL values it p reviously
acquired. The monitoring system’s ability to distin guish aircraft from community-based noise sources now allows

a better comparison of measured and modeled noise Evels.

A second factor identified as potentially contributing to the differences between measured and modeled DNL
values (especially at the more-distant noise monitoring sites), is aircraft altitude. Typical noise

modeling uses distance from origin to destination to determine the appropriate climb profile for an airc raft;
however, many aircraft climb more slowly than the standard prof iles would suggest, especially if the

pilot must make a turn shortly after takeoff. Thus, beginning with the 2002 EDR Massport enhanced the
modeling process by using radar data from its monito ring system to determine the best available climb profi le
(seeAppendix H, Noise AbatementRealProfiles™ further enhances this process by modeling the actual climb
profile instead of selecting the best fit among a standard set. This technique resulted in modeling lower altitudes
over many of the farther-out monitoring sites, reducin g the differences between measured and modeled sound
levels at those locations.

Finally, to assure that the noise monitoring locati ons are modeled as accurately as possible, latituds and
longitudes of each measurement site were verified by survey and their exact coordinates entered into the INM.
These improvements in modeling techniques are now fully integr ated into the measured-versus-modeled (INM)
comparisons that follow. Table 6-8 presents the measirement results for 2005 and compares them to
INM-generated levels for the same period. Among the observations from the data in the table are the following:

In 2005 there were seven sites with measured aircrdt-only DNL values of 65 dB or greater, compared to eight sites
in 2004. This is generally consistent with the decrease in the size of the 65 dB contour off Runways Z and 15R
from 2004 to 2005.

Several sites in East Boston (Sites 9, 10, 11, ard@®) experienced decreases in measured DNL of 0.2 dB1.7 dB,
0.2 dB, and 1.0 dB, respectively. This fact matche well with the decrease in the 2005 DNL contour in that area.

Between 2004 and 2005, Site 3 in South Boston exgenced an increase of 0.1 dB (from 62.5 to 62.6 dBi
measured aircraft-only DNL. Site 2, also in South Bogon, experienced a decrease of 1.6 dB from 61.9 t60.3 dB.
This is consistent with the change in runway use.

In 2005 and 2004, there were 16 and 17 sites, respively, with measured aircraft-only DNL values of 60 dB or
greater. Seven of the 16 sites decreased in levelraaverage of 1.0 dB from 2004 to 2005. At the remaiing nine sites,
the average increase in measured levels from 2004d 2005 was 0.5 dB. On average, the measured aircraf-only
DNL values at these 17 sites changed by less than Q dB.

Agreement between aircraft-only measured and modeled levels was better within the 65 DNL contour than it was
at more distant monitor locations. For the closer-in sites where the measured aircraft-only DNL was 70 dB or
greater, the average difference was 2.2 dB. For s@s where the measured aircraft-only DNL was 65 dB or greater,
the average difference was 1.5 dB and for sites where the measured aircraft-only DNL was 60 @ or greater,
the average difference was 1.8 dB. For all sites exept Nahant, Lynn and Swampscott (18, 19, and 20) tle
average difference was 2.7 dB. The Nahant, Lynn, al Swampscott monitors are excluded in this latter
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comparison because they are believed to include contibutions from community noise events within the
aircraft-only calculations. The average difference over all of the same 26 sites in 2004 was 2.3 dB.

Over all locations (30 sites in 2005 and 2004), thaverage deviation between measured aircraft-only levels and
INM-modeled levels was 3.2 dB, which increased 0.2dB over 2004. There were six sites in 2005 with diffeences
of 5 dB or more compared to four sites in 2004 and seen sites in 2003.

Figure 6-14  Noise Monitor Locations
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Table 6-8 Comparison of Measured DNL Values to RealConto urs-modeled DNL Values for 2005
2005 2005 2005 2005

Distance from Total Measured Modeled

Logan Airport Measured Aircraft— Only  RC Results Measured vs.
Location Site (miles) DNL DNL (DNL) Modeled
Winthrop — Bayview and Grandview 4 1.6 74.1 73.3 5 76 3.2)
Winthrop — Harborview and Faun Bar 5 1.9 68.6 65.5 66.2 (0.8)
Winthrop — Somerset near Johnson 6 0.8 67.5 65.3 .6 62 2.7
Winthrop — Loring Road near Court 7 1 69.2 67.8 3 67. 0.5
Winthrop — Morton and Amelia 8 1.6 64.2 61.2 61.4 0.2)
East Boston — Bayswater near Annavoly 9 13 714 0 70. 71.3 (1.3)
East Boston — Bayswater near ShawsHheen 10 1.3 67.4 64.3 62.1 2.2
East Boston — Selma and ®rient 1P 1.8 63.7 60.3 58.6 1.7
East Boston Yacht Club 12 1.2 69.6 67.4 68.2 (d
East Boston High School 13 1.9 65.2 62.8 62.1 qg.
East Boston — Jeffries Point Yacht Clulp 14 1.2 64.1 60.3 59.7 0.6
East Boston — Piers Park 30 15 63.0 58.7 56.7 4.
Chelsea — Admiral’s Hill 15 2.8 67.4 63.8 59.4 4
Revere — Bradstreet and Sales 16 24 68.2 67.4 685 (1.1)
Revere — Carey Circle 17 5.3 65.6 59.8 58.2 1
Nahant — U.S.C.G. Recreational Facility 18 5.9 675 59.7 45.2 14.5
Everett — Tremont near Prescott 21 4.5 61.4 55.4 .6 53 1.8
Medford — Magoun near Thatcher 22 6 61.2 54.3 48.4 59
Swampscott — Smith Lane 19 8.7 57.4 49.8 45.7 4
Lynn — Pond and Towns Court 20 8.4 60.2 55.0 50.1 9
South End — Andrews Street 1 3.7 66.7 60.0 55.7 4
South Boston — B and Bolton 2.9 65.1 60.3 57.5 8
South Boston — Day Blvd. near Farragyt 3 2.5 65.4 2.6 6 64.5 (1.9
Roxbury — Boston Latin Academy 27 5.3 65.7 58.8 5 53. 5.3
Jamaica Plain - Southbourne Road 28 7.7 59.7 55.2 9.3 4 59
Mattapan — Lewenburg School 29 7.3 59.6 52.7 46.7 .0
Dorchester — Myrtlebank near Hilltop 23 6.3 63.6 58 54.8 3.7
Milton — Cunningham Park near Fullerd 24 8.1 61.7 5.7 5 52.4 3.3
Quincy — Squaw Rock Park 25 4.2 59.8 52.2 46.9
Hull — Hull High School near Channel $treet 26 6 .6 65 59.4 56.9 2.5

8)

INMv6.1 with adjusted database. (Databassiored#&described inLthgan Airport 1994/1995 Generic EnvironmerntRiepagpac
Includes FAA-approved terrain adjustmengmodifighiINMv6.1 result for Site 11.
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Supplemental Metrics

To better understand the noise environment, Massport has for the last two decades utilized supplemental noise
metrics that consider single event noise and other measures. Consideration is also given to a cumulative noise
index, the dwell time and persistence of noise, and times above a given noise threshold.

Cumulative Noise Index (CNI)

Massport reports total annual fleet noise at Logan Airport, defined in the Logan Noise Rules by a metr ic referred to as the
CNI. The CNl is a single number representing the sum of the entire set of single-event noise levels eyerienced at the
airport over a full year of operation, weighted sim ilarly to DNL so that activity occurring at nighti s penalized by adding
an extra 10 dB to each event. This penalty is mathenatically equivalent to multiplying the number of n  ighttime events by
each aircraft by a factor of 10.

The Logan Noise Rules define CNI in terms of effective perceived noise levels (EPNdB) and require thatthe
index be computed for the fleet of commercial aircr aft operating at Logan Airport throughout the year. In
addition, in EDRs and ESPRs, Massport reports partial CNI values of noise at Logan Airport, so that the noise
contrubution of various subsets of the fleet (cargo, night operations, passenger jets, etc.) are identified.

The Noise Rules, adopted by Massport following public hea rings held in February 1986, established a CNI limit
of 156.5 EPNdB. The CNI generally has decreased sice 1990, remaining below that cap, and with typical
changes from one year to the next have been on the order of a few tenths of a dB. The 2005 CNI of 153.2 K@B
represents a 0.2 dB decrease from 2004 inspite of iglht increases in the number of nighttime and total
operations. The percentage of nighttime operations decreased slightly. The 2005 CNI remains well below the
cap of 156.5 EPNdB.

Partial CNI Calculations

Partial CNI values were obtained by summing the noi se energy from particular segments of Logan Airport’s
total operations. They are useful for identifying the greatest contributors to overa Il noise. These results are
shown in Table 6-9. The higher the partial CNI from a sector of the fleet, the greater the contribution to total
noise. For example, passenger jets contributed appoximately 6 dB more noise to the total exposure in 2005 than
cargo aircraft, and nighttime operations continued to contribute more noise than daytime activity. Also,
nighttime flights by air carriers contributed more noise than nighttime cargo operations.

Overall nighttime cargo CNI (i.e. Stage 2 and Stage3) was down slightly in 2005 compared to 2004.
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Table 6-9

Full CNI (Entire
Commercial Jet Fleet)
Total Passenger Jets
Total Cargo Jets

Total Daytime

Total Nighttime

Total Stage 2 Jets

Total Stage 3 Jets
Daytime Stage 2
Nighttime Stage 2
Daytime Stage 3
Nighttime Stage 3
Passenger Jet Stage 2
Passenger Jet Stage 3
Cargo Jet Stage 2

Cargo Jet Stage 3
Daytime Passenger
Nighttime Passenger
Daytime Cargo

Nighttime Cargo

Daytime Passenger Stage 2
Daytime Passenger Stage 3

Nighttime Passenger Stage 2
Nighttime Passenger Stage 3

Daytime Cargo Stage 2
Daytime Cargo Stage 3
Nighttime Cargo Stage 2
Nighttime Cargo Stage 3

Cumulative Noise Index (EPNdB)

Logan Airport CNI Cap — 156.5 EPNdB

1990 1991 1992 1993 1994 1995 1996 1997 1998
156.4 1558 1555 1553 1554 1553 155.1 1548 1549
155.2 154.8 154.6 1544 15842 1541 153.9 153.7 153.9
150.1 148.9 148.0 147.9 148.38  1288.6 147.5 147.9 148.0
152.5 152.1 152.4 152.1 152.1 158162  1150.8 150.4 150.4
154.4 153.4 152.6 1524 152.6 153209 152.5 152.7 153.1
NA NA NA NA 151.0 150.2 149L wa7.7 147.1
NA NA NA NA 153.4 153.8 1533 1553.8 154.2
NA NA NA NA 149.0 148.5 147.6 1462 1441
NA NA NA NA 146.7 1451 144.8 mE1 144.0
NA NA NA NA 149.1 148.8 148.7 1489 149.2
NA NA NA NA 151.4 152.1 152.5 15p.1 152.5
NA NA NA NA 150.5 149.9 14823 147.5 146.8
NA NA NA NA 152.2 152.3 1522 152.6 153.0
NA NA NA NA 1415 137.4 136.8 13B.0 1345
NA NA NA NA 147.3 148.5 148.3 14473 147.9
NA 152.0 152.2 152.0 152.0 1E315 150.6 150.1 150.1
NA 151.6 150.9 150.6 150.80 181.0 151.1 151.2 151.6
137.1 137.1 137.6 135.2 136.1 138607 1136.2 138.0 138.2
149.9 148.6 147.6 147.6 148.0 108343 147.1 147.5 147.6
NA NA NA NA 148.9 1484 146.5 145.0 143.9
NA NA NA NA 149.0 1483 148.5 148.6 149.0
NA NA NA NA 149.0 1483 148.5 142.8 143.7
NA NA NA NA 149.4 14049 149.8 150.5 150.8
NA NA NA NA 128.3 126.7 1246.8 131.6 1315
NA NA NA NA 135.3 137.7 1364 136.9 137.1
NA NA NA NA 141.3 137.6 137.0 138.2 1315
NA NA NA NA 147.0 148.D 14%.6 146.9 147.5

Chang
0980  2D01 2002 2003 2004 2005 frq
154.7 154.1 153.2 152.7 153.4  153®@2)
153.6 152.9 151.83 1832.2 152.1 (0.1
148.2 147.8 147.4 144710 1146.6 04
149.5 149.0 148.5 148.05 14818.2 (0.3
153.1 152.4 151.3 150197 1351.6 (0.1
124.7 121.5 114.3 1141 118.1 NA
154.7 154.1 153.2 152.7 153.4 1682
122.6 119.3 111.2 113.7 109.4 NA
120.5 117.3 1114 103.2 117.5 NA
149.5 149.0 148.5 148.0 148.5 1482
153.1 152.4 151.3 150.9 151.7 1618
124.2 116.3 NA NA NA NA
153.6 152.9 151.8 151.3 152.2.1 1®.1)
114.8 119.9 114.3 1141 1181 NA
148.2 147.8 147.4 147.1 147.0 1464
149.3 1487 1482 147.72 1479  (0.3)
151.6 150.8 149.4 148080 1150.1 0.3
137.5 137.1 137.0 136.27 13535.8 0.1
147.8 147.4 147.0 146687 14146.2 (0.5
122.3 115.0 NA NA NA NA
149.2 148.7 148.2 147.72 14B47.9 (0.3)
119.8 110.2 NA NA NA NA
151.6 150.8 149.4 148080 15150.1 0.1
1111 117.3 111.2 113.7 109.4 NN
137.5 137.0 137.0 136.1 13536.8 0.1
112.3 116.4 1114 103.2 11NA NA
147.8 147.4 147.0 146.8 1404B.2 (0.5)

z
> £

prd
1

P4
FANI NVO

dd4 Ss00¢

140ddIV TVNOIRBVYNY

pd
>

2
>

Note:
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Dwell and Persistence

Another measure of noise impact relates to the lengh of time noise impacts occur. In order to provide
temporary relief to neighborhoods affected by regular overflights during single or multi-day periods, the PRAS
Advisory Committee established two short—term goals for the system in addition to the annual goals:

Provide relief from excessive dwell. Exceedance woud be defined as more than seven hours of operations over a
given area during any day between the hours of 7:00 AM and midnight.

Provide relief from excessive persistence. Exceedane would be defined as more than 23 hours of operaions over
an area between 7:00 AM and midnight during a perio d of three consecutive days.

In contrast to the annual goals that count the number of equivalent operations on a runway, dwell and
persistence are measured by the number of hours that a given areais subject to jet aircraft overflights. The PRAS
Advisory Committee designated eight runway combinat ions for computing the effects of dwell and persist ence
on the communities. Table 6-10 shows the dwell and persistence areas as defined by community.

This 2005 EDRreports on dwell and persistence as required as part of Massport’s commitments to the Logan
Airside Improvements Planning ProjettHigher levels of dwell or persistence for overwater ar eas represent a
benefit since this results in a corresponding decresse in total hours over populated areas.

Table 6-10 Summary of Jet Aircraft Runway Use

Runway Affected Neighborhoods / Dwell and Persistayase Ar

4L & R Arrivals South Boston ( Farragut Sekt@0@hbincy, Milton, Weymouth and Braintree

33L Arrivals Boston Harbor, Hull, Cohasset,,F8ojhat@ and Norwell

15 R Departures Boston Harbor and North andd®e@o&tal Communities.

22L& R Departures South Boston (Farragut &steat)j@&bor and North and South Shore Costal
Communities

27 Departures South Boston (Fan Pier), Roxbigg,”Flam, South End, West Roxbury, Roslindale,
Brookline and Hyde Park

4L &R departures Plus 22L&R Arrivals East BosteateB Orient Heights), Winthrop (Court &@ad)aifd Nahant

9 Departures Plus 27 Arrivals Winthrop ( Peyt &idrBoston Harbor and North and Soutlo&tate C

Communities.

33 Departures Plus 15 Arrivals East Bostom({lIEaQkelsea, Everett, Medford, Somervjtenfatid Cambridge
Note: Runway 14-32 opened on November 23, 2006.

Figures 6-15 and 6-16, respectively, illustrate theannual hours of dwell and persistence exceedence ly runway
end for 2004 and 2005.

8 Logan Airside Improvements Planning Project Final EIS, Section 4.2.3 PRAS Monitoring and Reporting June 2002

Noise Abatement 6-37 \\Mawatr\ev\09915.01\reports\Final\06_Noise_124Batktdoc



2005 EDR

LOGAN INTERNATIONAL AIRPORT

Figure 6-15  Comparison of Annual Hours of Dwell Exceedance by Run way End for 2004 and 2005
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Figure 6-16 =~ Comparison of Annual Hours of Persistence Exceedance by Runway End for 2004 and 2005
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Time Above

The third supplemental noise metric reported in thi s2005 EDRis the amount of time that aircraft noise is
higher than each of three predefined threshold sound levels. The measure is referred to generally as ime
above (TA), and the threshold sound levels used in the analysis are 65, 75, and 85 dBA (A-weighted
decibels). Like DNL values, these times are computed using the FAA-approved INM as modified for Logan
Airport. The calculations are made at each of Massport’'s permanent noise monitoring locations and are
based on an average 24-hour day during the year aswell as for the average 9-hour nighttime period fro m
10:00 PM to 7:00 AM. The threshold sound levels of65, 75, and 85 dBA reflect different degrees of spech
interference depending on factors such as whether people are outdoors, indoors with their windows open , or
indoors with windows closed. Table 6-11 presents a summary of the calculated TA values for 2005.

Table 6-11 Time Above dBA Thresholds for Average Day, 2005 *
Distance Minutes above Threshold Minutes above Threshold elddod
from Logan in a 24-Hour Period During Nighttime Day-Night
Locat . APt g5upA 75dBA  65dBA  85dBA  75dBA 65dBAf°””d
ocation Site (miles) evels
Winthrop — Bayview and Grandview, 4 1.6 15.9 55.2 127.6 2.1 6.1 14.8 76.5
Winthrop — Harborview and Faun Bar 5 1.9 0.7 19.4 104.9 0.1 2.2 11.8 66.2
Winthrop — Somerset near Johnson 6 0.8 0.1 1.9 62.0 0.0 0.6 10.6 62.6
Winthrop — Loring Road near Court 7 1.0 1.0 17.9 138.4 0.1 2.6 19.3 67.3
Winthrop — Morton and Amelia 8 1.6 0.1 3.4 47.4 0.0 0.4 7.8 61.4
East Boston — Bayswater near Annav = 9 13 4.1 25.3 79.6 0.9 4.0 12.3 713
East Boston — Bayswater near Shaws 10 1.3 0.4 5.3 38.7 0.0 0.5 6.9 62.1
East Boston — Selma and Orient 11 1.8 0.0 1.0 18.2 0.0 0.1 2.9 58.6
East Boston Yacht Club 12 1.2 0.5 29.2 175.3 0.1 4.9 24.7 68.2
East Boston High School 13 1.9 0.4 4.1 18.9 0.1 0.6 2.9 62.1
East Boston — Jeffries Point Yacht Clt 14 1.2 0.0 0.5 30.8 0.0 0.1 6.2 59.7
East Boston — Piers Park 30 15 0.0 0.2 11.1 0.0 0.0 33 56.7
Chelsea — Admiral’s Hill 15 2.8 0.1 2.8 14.0 0.0 0.4 1.8 59.4
Revere — Bradstreet and Sales 16 2.4 2.2 14.7 37.2 0.6 2.8 6.9 68.5
Revere — Carey Circle 17 5.3 0.0 1.6 19.9 0.0 0.3 3.7 58.2
Nahant — U.S.C.G. Recreational Facil 18 5.9 0.0 0.0 0.8 0.0 0.0 0.1 45.2
Everett — Tremont near Prescott 21 4.5 0.0 0.5 4.6 0.0 0.1 0.7 53.6
Medford — Magoun near Thatcher 22 6.0 0.0 0.1 2.4 0.0 0.0 0.3 48.4
Swampscott — Smith Lane 19 8.7 0.0 0.0 1.2 0.0 0.0 0.1 45.7
Lynn - Pond and Towns Court 20 8.4 0.0 0.0 2.7 0.0 0.0 0.7 50.1
South End — Andrews Street 1 3.7 0.0 0.7 10.4 0.0 0.2 1.8 55.7
South Boston — B and Bolton 2 2.9 0.1 1.7 17.3 0.0 0.4 2.6 57.5
South Boston — Day Blvd. near Farra¢ 3 25 0.5 11.2 74.5 0.1 1.0 8.1 64.5
Roxbury — Boston Latin Academy 27 53 0.0 0.4 6.9 0.0 0.1 1.2 53.5
Jamaica Plain - Southbourne Road 28 7.7 0.0 0.1 2.1 0.0 0.0 0.5 49.3
Mattapan — Lewenburg School 29 7.3 0.0 0.0 0.8 0.0 0.0 0.2 46.7
Dorchester — Myrtlebank near Hilltop 23 6.3 0.0 0.1 14.9 0.0 0.0 2.0 54.8
Milton — Cunningham Park near Fulle 24 8.1 0.0 0.0 5.7 0.0 0.0 0.9 52.4
Quincy — Squaw Rock Park 25 42 0.0 0.0 0.7 0.0 0.0 0.1 46.9
Hull — Hull High School near Channel Street 26 6.00.0 0.4 13.5 0.0 0.1 4.0 56.9
1 INMv6.1 with adjusted database. (Databasgionsdificdescribed irLthgan Airport 1994/1995 GEIR

Note: Site 28 installed in Winter 2003/2004.
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The TA results at many of the sites correspond to the change in the contour levels.At site 4, which is affected by
Runway 9 departures and Runway 27 arrivals, (utiliz ation for both increased in 2005), the TA65 level increased
from 124.4 minutes in 2004 to 127.6 minutes in 2005the TA75 (from 50.7 in 2004 to 55.2 in 2005) and A85 (from
12.1in 2004 to 15.9 in 2005) both increased als®Site 12, which is effected by Runway 22R and Runway15R
departure experienced a decrease in the TA65 and TAB levels. The TA65 decreased from 188.9 minutes in @04
to 175.3 minutes in 2005 and the TA75 decreased fron82.0 minutes in 2004 to 29.2 minutes in 2005.

In most locations around Logan Airport the total ti me in minutes that people experience above certainnoise
level decreased between 2004 and 2005. Exception® tthis were in Winthrop which is described above and at
site 3 in South Boston and Site 23 in Dorchester whit are due to increased arrivals to Runway 4L and 4R.

Noise Abatement

As noise at Logan Airport has decreased in recent years, Massprt's emphasis on noise abatement has focused
on the benefits of better analysis tools and improved modeling techniques for the purpose of identifying
remaining causes of noise problems. In 2004, Logan Airport experienced anincrease in annual operations for the
first time since the drop-off that occurred followi ng September 11, 2001. In 2005 the increase contira with
operations 17 percent below 2000 operations, compaed to 18 percent in 2004. During a period of recoveiing
activity at Logan Airport, Massport’s noise abateme nt program has played a critical role in helping to monitor
noise impacts.

In an effort to better measure noise conditions, in 2004,Massport issued a request for proposals, received
submittals, and selected the Rannoch Corporation to provide a new noise and operations monitoring syste m.
Installation and acceptance of the new system are epected by mid 2007. Unlike the current stand-alone system,
the new system will be incorporated directly into Massport’s computer network. O ther significant benefits of
the new system will include vastly improved analysi s and mapping capabilities, use of multi-lateration ° radar (a
separate and unique source of operational data), andcorrelation of noise events with radar flight paths and
noise complaints (a feature that the present systemdoes not have). This latter capability would furth er improve
the ability of the system to differentiate between aircraft and community noise sources.

The new noise and operations monitoring system will be capable of obtaining the same or better quality flight
tracking data as is available with the current radar. In 2004, Massport evaluated radar data provided both by
FAA STARS and by Megadata's PASSUR system and found the PASSURIata to be more consistent with its
current requirements. The PASSUR data is used in the current moritoring system and was used as a model
input for this 2005 EDR

Other continuing elements of Massport’s noise mitiga tion program include:

One of the most extensive residential and school sound insulation programs in the nation. To date, over the
course of the two programs, Massport has installed sound insulation in 4,605 residences, including

9,086 dwelling units, and 36 schools in East Boston Roxbury, Dorchester, Winthrop, Revere, Chelsea, ard
South Boston.

9  Mulii lateration is the computation of the position of an object by measuring its distance from multiple reference points.
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To initiate the process with each new grant, Massport’'s Project Manager for the Residential Sound Insulation
Program (RSIP) mails applications to a set of eligble homeowners and often follows up with phone call s to
encourage participation. Historically, the percenta ge of eligible homeowners who respond and whose
dwellings are ultimately treated varies by community from a high of nearly 90 percent in Revere to a low of
about 50 percent in South Boston. Eighty to 85 perent of homeowners in East Boston and Winthrop typic ally
participate. Approximately 8 percent of applicants also choose the Room-of-Preference option that allows the
owner to identify a room (usually a bedroom or livin g room) for extra acoustical treatment.

Noise rules that restrict nighttime operations of a Il remaining Stage 2 aircraft between the hours of 11:00 PM
and 7:00 AM.

Flight tracks designed to optimize over-water opera tions (especially during nighttime hours).

Implementation of PRAS. Although use of the PRAS computer system was interrupted during 2004, Massport
reinstalled the new in late 2006.

Replacement of Noise Monitoring System Software to improve analysis and reporting capabilities and to
provide a back-up capability in case the normal FAA radar data stream is interrupted.

Continued use of a web site that features an internetflight tracking system known as Airport Monitor
(www.massport.com/logan ). The web site provides the general public the opportunity to observe or track
individual flights in and out of Logan Airport; it  also provides substantive information on Massport’s sound
insulation program, the airport’s noise monitoring system, various abatement measures, and other
information of interest to the public.

On-line logging of noise complaints.

Summary reports of operations by airline, by runway, by aircraft type, and by other parameters that help the
Noise Office track potential changes in the noise environment. Tables 6-12 and6-13 provide examples of such
reports.

Table 6-12 summarizes how commercial air carrier and cargooperators are deploying the newest engine
technology at Logan Airport. The table presents the listing of each airline operator and the percentage of its fleet
that is full Stage 3 compliant, sorted by airline. All of the major cargo operators (Airborne, DHL, FedEx and UPS),
improved their percentage of Stage 3 operations from 2004 to 2005 as did several charter operators. Oly two
major US airlines do not have a full Stage 3 fleet operating at Logan Airport. Northwest Airlines, which is in the
process of phasing out its fleet of DC-9 aircraft improved to 87 percent while Delta Air Lines dropped to

97 percent with the use of some 737-200 aircraft orsome of its routes.

Table 6-13 provides the number of flight operations, the resulting partial CNI by airline for 2005 and the partial CNI by
operation for 2004 and 2005. The table shows the rative contribution of each airline to total CNI an d reflects the
contributions of individual aircraft noise levels a nd the frequency with which they occur. Table 6-13 demonstrates how
different airline categories contribute to the nois e environment at Logan Airport. Regional carriers are near the bottom
of the list whereas cargo operators, which operate older louder aircraft, often at night, are near the top of the list. The
relative positions for the domestic carriers are due mainly to their fleet and percent of night operat ions. United Airlines
has 17 percent of its operations at night as oppose to AirTran which has only 5 percent at night. Jet Blue has one of the
highest night percentages (18 percent) but operatesa much newer fleet than American or United Airline s.
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Table 6-12 Percentage of Airline Operations with New Stage 3 Aircraft Duri ng 2005
Percentage of Number Percentage of
Number of New Stage 3 100% New of New Stage 3 100% New
Air Carrier Flights Operations* Stage 3* | Air Carrier Flights Operations* Stage 3*
(2005) 2004 2005 (2005) 2004 2005

Aer Lingus 1,016 100% 100% ¥ Korean Air Lines Co. 2 NA 100% ¥
Aeromexico 534 100% 100% ¥ LACSA 18 100% 100% ¥
Air Atlanta Europe Ltd 1 NA 100% ¥ Lufthansa 1564 100% 100% ¥
Air Canada 5,782 100% 100% ¥ Mesa Airlines 1554 100% N/A
Air France 1,334 100% 100% ¥ Mexicana 2 NA 100% ¥
Air Jamaica 349 100% 98% Miami Air Int'l 48 78% % 98
Air Wisconsin 1,873 100% 100% ¥ Mid Atlantic Express 0 100% N/A
Airborne Express 848 0% 53% Midwest Express 359% 9100% ¥
Airtran Airways 14,580 100% 100% ¥ NORONTAIR 0 100% N/A
Alaska Airlines 1,088 100% 100% ¥ North American 471 100% 100% ¥
Alitalia 986 100% 100% ¥ Northwest 9712 87% 87%
Allegiant 7 100% 100% ¥ Omni Airlines 36 100% 100% ¥
Altyn Air 0 0% N/A Pace Airlines 8 71% 75%
America West 4,467 100% 100% ¥ Pan Am 4 0% 3%
American Airlines 32,384 100% 100% ¥ Planet Airways 14 15% 15%
American Eagle Airlines 42,024 100% 100%¥ Polet Aviakompania 0 100% N/A
American Trans Air 2,320 100% 100% ¥ Primairus 9 100% 100% ¥
Atlantic Coast Airlines 4,676 100% 100% ¥ Privatair S.A. 1 100% 100% ¥
Atlantic Southeast Airlines 2 100% 100% ¥ Ryan International 392 24% 72%
British Airways 2,151 100% 100% ¥ Sata International Airlines 315 100% 100%¥
Bulgarian Air 2 NA 100% ¥ Saudi Arabian Airlines 7 100% 100% ¥
Capital Cargo Int'l 416 0% 0% Sky King 3 NA 0%
Casino Express 0 0% N/A Sky One 4 NA 10098
Cayman Airways 55 43% 71% South African Airlines NA 100% ¥
Champion Air 39 NA 0% Southwest Airlines 6 NA 100%
Chatauqua 9,893 100% 100% ¥ Starjet 2 NA 0%
Comair 27,974 100% 100% ¥ Sun Country 2 100% 100% ¥
Condor 0 100% N/A Sun World 0 0% N/A
Continental 14,286 100% 100% ¥ Swiss International Airlines 704 100% 100%¥
Continental Express 740 100% 100% ¥ TACA 327 100% 100% ¥
Custom Air Transport Inc. 469 0% 0% TACV 0 100% A N/

Trans States/American ¥
Delta 36,735 100% 97% Connection 2978 100% 100%
DHL Airways 718 0% 20% Transmeridian 10 78% 100%
Egypt Air 1 NA 100% ¥ Transportes Aeros Portugueses 1 NA 100%¥
Express Airlines Inc. 5,034 100% 100% ¥ Turkish Airlines 2 100% 100% ¥
Falcon Air Express Inc. 5 0% 0% United 18304 10020% ¥
Federal Express 4,504 70% 2% United Pareel Servic 1420 94% 94%
Finnair 44 NA 100% ¥ US Airways 40910 100% 100% ¥
Frontier 1 100% 100% ¥ US Airways Express/ Republic 46 NA 100%¥
Ghana Airways Corp. 0 100% N/A USA Jet Airlines NA 0%
Icelandair 965 100% 100% ¥ Vietnam Airlines 2 NA 100% ¥
Japan Airlines 1 NA 100% ¥ Virgin Atlantic 724 100% 100% ¥
Jazz by Air Canada/ ¥

Air Nova 3,136 100% 100% Volga-Dnepr 0 NA N/A

JetBlue Airways 15,069 100% 100% ¥ World 8 100% 100% ¥
Kalitta Charters 10 NA 0% Xtra Airways 6 NA 100%
Kittyhawk 477 5% 1%
Source: Massport
1 Operations for some carriers differ with@hager 2, Activity LeaeldChapter 7, Air Quéitgissions Reductimtause this table only includes jet airanaft and

turboprops, and because it includes both s@retutestheduled air carriers.

2
Note:

New Stage 3 means originally manufacturetifeieStage 3 aircraft under Federal Regaiaién P
Airlines operate the balance of theorapigraticertified Stage 3 as well as someditagdt 2veighing less than 75,000 pounds. Exeepoted by a plus (+),

airlines having less than a 100 percent fi8l fiteg@perated the balance of their fligbtkitidd or re-engined aircraft that have bd#iedezs Stage 3.

NA

Not flying at Logan Airport.
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Table 6-13

Airlines with more than

2005 Total Airline

Annual Operations and Partial CNI by Airline During 2005

Partial CNI per Operation

100 flights in 2005 2005 Operations CNI 2004 2005 Airline Category
Federal Express 4504 144.40 107.71 107.86 Cargo
DHL Airways 718 136.03 107.42 107.47 Cargo
United Parcel Service 1420 138.59 106.98 107.07 go Car
Airborne Express 848 135.51 107.71 106.23 Cargo
Custom Air Transport 469 131.47 104.84 104.76 Cargo
Kitty Hawk 477 131.08 104.29 104.29 Cargo
Capital Cargo International 416 129.41 103.16 2 103.2 Cargo
Air Jamaica 349 128.46 103.05 103.03 Internatiorfal
British Airways 2151 135.80 101.93 102.47 ohmérnati
American Trans Air 2320 135.89 99.62 102.23 Charter
TACA 327 126.80 101.63 101.65 Internationgl
Continental 13546 140.18 98.16 101.42 Domestic
Virgin Atlantic 724 129.90 102.85 101.30 imaernatio
SATA International Airlines 315 125.62 101.57 3 100.6 International
United 18304 142.74 99.90 100.11 Domestic
Lufthansa 1564 132.01 99.93 100.07 Internationpl
Aeromexico 534 127.19 100.52 99.92 Internationjal
America West 4467 135.89 98.16 99.39 Domestic
Delta 36735 144.76 98.77 99.11 Domestic
American Airlines 32384 144.13 99.61 99.03 Domestig
Northwest 10412 138.70 98.48 98.52 Domestic
North American 471 125.18 96.15 98.45 Charter
JetBlue Airways 15069 140.00 98.37 98.22 Domestic
Aer Lingus 1016 127.67 96.65 97.60 Internationpl
Alaska Airlines 1088 127.78 101.14 97.41 Domestic
Ryan International 392 123.09 102.80 97.15 iotrakrnat
US Airways 40910 143.21 97.26 97.09 Domestic
Air France 1334 127.99 96.60 96.74 Internationgl
Swiss International Airlines 704 124.98 96.27 96.51 International
Alitalia 986 126.28 96.34 96.34 Internationa|l
Pinnacle Airlines 5034 131.26 NA 94.25 Regional
Icelandair 965 124.08 94.55 94.24 Internationgl
Independence Air 4676 130.91 92.04 94.21 Regional
Air Canada 5782 131.43 92.56 93.81 Internationpl
Midwest Express 3570 128.74 94.09 93.21 Regional
Comair 27974 137.01 92.58 92.54 Regional
Express Airlines 740 120.84 96.34 92.14 Regional
American Eagle Airlines 42024 137.93 92.24 91.70 gional Re
Air Canada Jazz 3136 126.60 92.50 91.63 Regional
AirTran Airways 14580 132.92 90.83 91.28 Domestic
Trans States Airlines 2978 125.73 90.24 90.99 nal Regio
Chautauqua 9893 130.54 90.43 90.59 Regional
Mesa Airlines 1376 121.67 94.21 90.28 Regional
Air Wisconsin 1873 122.73 90.11 90.00 Regional
PSA Airlines 526 116.81 NA 89.60 Regional

Source: Massport

NA Data Not Available.

1 Operations for some carriers differ to Cloaptér 2, Activity LeaaldChapter 7, Air Quality/Emissions Rebectoise this table only

includes jet aircraft and not turboprops, aisé bénaludes both scheduled and unschedatéeérair c
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Massport’'s Noise Abatement Office (NAO) staff has oversight responsibility for implementation of the noi se
abatement actions. NAO personnel enforce the noise rules; collectand analyze data with the Noise Monitoring
System; respond to noise complaints; and coordinatewith the FAA on operational noise abatement measures. In
addition, the staff oversees the yearly evaluation of progress through the development of DNL contours and
associated population impact assessments, CNI calclations, and other related analyses. Massport’s noise
abatement goals are achieved through implementation of multiple elements. Table 6-14 lists these goals ad the
associated plan elements, and reports on progress tavard achieving these goals.

In 2005, Massport received a total of 2,964 noise @amplaints from 52 communities, a decrease of 18 perent from
2004, when the NAO received 3,598 complaints. Amongcommunities with more than 100 annual complaints,
the greatest decreases were in Jamaica Plain (downrbm 720 in 2004 to 380), Hingham (down from 630 in 2004
to 311), Chelsea (down from 268 in 2004 to 156), an@€ohasset (down from 111 in 2004 to 20). Only two
communities with more than 100 annual complaints ex perienced an increase in noise complaints for 2005~
Weymouth (up from 186 in 2004 to 227) and Lexington (up from 2 in 2004 to 500). It should be noted that dl 500
complaints in 2005 in Lexington were from the same individual. Appendix H, Noise Abatemetiias a full listing of
the complaints by community. Possible factors that may have contributed to the decreases in complaints include
the decrease in departures from Runway 27 and Runway 33L.

Boston Overflight Noise Study (BONS)

Massport, the FAA, and the Community Advisory Commi ttee (CAC) jointly initiated the Boston Overflight N oise
Study (BONS) at the end of 2003. The FAA's ROD approving the construdion of new unidirectional

Runway 14-32 requires that the work be undertaken to determine whether changes to existing noise abatement
flight track corridors might further reduce noise impa cts. In addition, the Massachusetts Environmental Policy
Act (MEPA) Certificate for the Airside Improvements EIS/ElRirected Massport to work with the FAA and local
communities to review the Logan PRAS.

The BONS is being conducted in multiple phases. Phase | of the Study was initiated in the winter of 2 004 and will
be completed in 2007. During Phase |, 55 airspacead operational alternatives to reduce noise related to Logan
overflights were identified and screened for safety , operational and noise benefits. Of the 55 alterndives, 13
measures were identified as potentially reasonable to implement in the near term. This phase is nearly complete.

Phase Il will include a more detailed analysis of th ese 13 alternatives (plus other alternatives that maybe
proposed by the FAA, the community and other interested parties ) and will assess alternatives related to
ground noise. Phase Il will also begin the initial work on re-evaluating Logan Airport’'s PRAS. This p hase will
begin in late 2007.

Centerfield Taxiway Project

The Centerfield Taxiway is included in the list of airfield actions to im prove Logan Airport's safety and
efficiency and was studied extensively in Logan Airside Improvements Planning EIS/E(R995 to 2002). Massport
received approval from the Massachusetts Environmental Policy Act Office. As part of the FAA’s Record of
Decision (ROD) for the Airside Improvements Project, the FAA deferred its decision on the Centerfield Taxiway
pending an operational review to identify any other bene ficial actions that would maintain the efficiency
benefits of Centerfield Taxiway and reduce ground noise to nearby communities. The FAA directed the
technical work and led the briefings to a citizen pa nel. The FAA divided the study into two phases. Ph ase |
focused on current conditions and Taxiway November an d Phase Il included operations with Taxiways
November and Centerfield. Both of these phases arecomplete and the public comment period on the proj ect
ended in September of 2006. Massport is currently avaiting FAA’s Record of Decision on the project.
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Table 6-14 Noise Abatement Management Plan 2005

Noise Abatement Goal Plan Elements 2005 Progress Report
Limit total aircraft noise Limit on CNI The CNI value for 2005 was 153.3igRificitly below the cap of 156.6 ER
Stage 3 percentage In 2005, Stage 3 operations represented 996984 pkogan Airport’s total

NdB.

Requirement in Noise Rules commercial jet traffic. The few Stage 2 optbiatioctsurred during the year were all

older small corporate jets flown by chartersaasd beese aircraft were less th
75,000 pounds gross takeoff weight, they Werenipliance with FAR Part 91.]
were prohibited from operating at Logan Aingottieltiours of 11:00 PM to 7:0
AM.

Mitigate noise impacts Residential Sound Insulation471 dwelling units were sound insulated inr2fi@g, the total of treated dwellin
Program units to 9,086 since the start of the prograén Be#ppendix H, Noise Abatem
for additional details.

School Sound Insulation All 36 eligible schools have been sound insulated.
Program

Noise Abatement Arrival andFlight track monitoring and data analysis wevecheel adherence to noise
Departure Procedures abatement flight proceduresABpendix H, Noise Abatefoerbpies of the 2001
monitoring report.

PRAS Runway End Use Goals  The PRAS systermnsgdselady in 2004 but was disabled when thll TRA
switched to the STARS radar and moved to MBHimdaksport is upgrading t
PRAS system to handle the new STARS data aridemenpfiify it as necessary
accommodate any new runway use goals derivéee BONS study.

hn
[hey
D

ent

CO
he
to

Runway Restrictions Continued noise-basedictsanse24 hours per day on departures from4Ruhway
and arrivals on Runway 22R.
Reduced-Engine Taxiing Use of reduced-enygjris ¢égrdouraged.
Improve Noise Replace Existing Noise Massport wrote a specification for a statetafytftera and contracted with Rannpch
Monitoring System Monitors, Install Multi- Corporation to install the system in 2005. dlevonibiss will provide 1/3 octave I_tLand
lateration Antennas for Flightdata at all sites to aide with aircraft identifitzise events, flight events, and complaints

Track Monitoring, and Install will all be linked. Multilateration will prprxadedhnadar coverage near the ground
New Robust Software help in identification aircraft and runway agsignme

Minimize nighttime noise Nighttime Stage 2 Aircraft  Continued prohibition of Stage 2 aircraft fadionsparLogan Airport between
Prohibition 11:00 PM and 7:00 AM.

Nighttime Runway Restrictions  Continued psabmbitse of Runway 4L for departures and Rirfaagréigalg
between 11:00 PM and 6:00 AM.

Maximization of Late-Night Continued efforts to maximize late-night oveperatiens. Continued use of

Over-Water Operation Runway 15R for departures and Runway 33Ldor arriva
Nighttime Engine Run-up andContinued restriction on nighttime engine mohugesaf auxiliary power units
APU Restrictions (APUs).
Address/respond to noiseNoise Complaint Line Continued operation obMpiastLine (617) 561-3333. In 2005, Mags@or
issues and complaints responded to 2,964 calls from callers liviognmrimities. TR@05 Noise Report
issued by the NAO is provideppendix H, Noise Abatement
Special Studies Continued to provide techistealcasand analysis using noise monitorindosy

support FAA and others in monitoring jet diepeksitdf Runway 27.

The Boston Logan Overflight Noise Studymilieletkether changes to existin
flight track corridors might reduce noise iRfze#d.is almost complete and

to

'sN

stem

Phase Il is expected to begin in late 2007.
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