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Appendix D
Noise Technical
Appendix
Introduction

This document presents an introduction to noise and its effects, details on the measurement program
undertaken for the Terminal E Modernization Project, and details on the SoundPLAN model.

Fundamentals of Acoustics and Environmental Noise

This section introduces the fundamentals of acoustics and noise terminology as well as the effects of noise
on human activity and community annoyance.

Introduction to Acoustics and Noise Terminology

The noise sections of Chapter 4, Affected Environment and Chapter 5, Environmental Consequences of this
Environmental Assessment rely largely on a measure of cumulative noise exposure over an entire
calendar year, in terms of a metric called the Day-Night Average Sound Level (DNL). However, DNL
does not always provide a sufficient description of noise for many purposes. Other measures are
available to address essentially any issue of concern. This section introduces the following acoustic
metrics, which are all related to DNL, but provide bases for evaluating a broad range of noise situations.

Decibel (dB);

A-Weighted Decibel (dBA);
Maximum Level (Lmax);

Sound Exposure Level (SEL);
Equivalent Sound Level (Leq); and
DNL.

The Decibel (dB)

All sounds come from a sound source — a musical instrument, a voice speaking, or an airplane that passes
overhead. It takes energy to produce sound. The sound energy produced by any sound source is
transmitted through the air in the form of sound waves — tiny, quick oscillations of pressure just above
and just below atmospheric pressure. These oscillations, or sound pressures, impinge on the ear, creating
the sound we hear.

Our ears are sensitive to a wide range of sound pressures. The loudest sounds that we hear without pain
have about one million times more energy than the quietest sounds we hear. However, our ears are

Appendix D, Noise Technical Appendix D-1 EA/DEIR
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incapable of detecting small differences in these pressures. Thus, to match how we hear this sound
energy, we compress the total range of sound pressures to a more meaningful range by introducing the
concept of sound pressure level (SPL). SPL is a measure of the sound pressure of a given noise source
relative to a standard reference value (typically the quietest sound that a young person with good hearing
can detect). SPLs are measured in decibels (abbreviated dB). Decibels are logarithmic quantities —
logarithms of the squared ratio of two pressures, the numerator being the pressure of the sound source of
interest, and the denominator being the reference pressure (the quietest sound we can hear).

The logarithmic conversion of sound pressure to SPL means that the quietest sound we can hear (the
reference pressure) has a SPL of about 0 dB, while the loudest sounds we hear without pain have SPLs of
about 120 dB. Most sounds in our day-to-day environment have SPLs from 30 to 100 dB.

Because decibels are logarithmic quantities, they do not behave like regular numbers with which we are
more familiar. For example, if two sound sources each produce 100 dB and they are operated together,
they produce only 103 dB — not 200 dB as we might expect. Four equal sources operating simultaneously
result in a total SPL of 106 dB. In fact, for every doubling of the number of equal sources, the SPL goes up
another three decibels. A tenfold increase in the number of sources makes the SPL go up 10 dB. A
hundredfold increase makes the level go up 20 dB, and it takes a thousand equal sources to increase the
level 30 dB.

If one source is much louder than another source, the two sources together will produce the same SPL
(and sound to our ears) as if the louder source were operating alone. For example, a 100 dB source plus
an 80 dB source produces 100 dB when operating together. The louder source “masks” the quieter one,
but if the quieter source gets louder, it will have an increasing effect on the total SPL. When the two
sources are equal, as described above, they produce a level three decibels above the sound of either one
by itself.

From these basic concepts, note that one hundred 80 dB sources will produce a combined level of 100 dB;

if a single 100 dB source is added, the group will produce a total SPL of 103 dB. Clearly, the loudest
source has the greatest effect on the total decibel level.

Appendix D, Noise Technical Appendix D-2 EA/DEIR
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A-Weighted Decibel, dBA

Another important characteristic of sound is its frequency, or “pitch.” This is the rate of repetition of the
sound pressure oscillations as they reach our ear. Formerly expressed in cycles per second, frequency is
now expressed in units known as Hertz (Hz).

Most people hear from about 20 Hz to about 10,000 to 15,000 Hz. People respond to sound most readily
when the predominant frequency is in the range of normal conversation, around 1,000 to 2,000 Hz.
Acousticians have developed "filters" to match our ears' sensitivity and help us to judge the relative
loudness of sounds made up of different frequencies. The so-called "A" filter does the best job of
matching the sensitivity of our ears to most environmental noises. SPLs measured through this filter are
referred to as A-weighted levels (dBA). A-weighting significantly de-emphasizes noise at low and very
high frequencies (below about 500 Hz and above about 10,000 Hz) where we do not hear as well. Because
this filter generally matches our ears' sensitivity, sounds having higher A-weighted sound levels are
usually judged louder than those with lower A-weighted sound levels, a relationship which does not
always hold true for unweighted levels. It is for these reasons that A-weighted sound levels are normally
used to evaluate environmental noise.

Other weighting networks include the B and C filters. They correspond to different level ranges of the
ear. The rarely used B-weighting attenuates low frequencies (those less than 500 Hz), but to a lesser
degree than A-weighting. C-weighting is nearly flat throughout the audible frequency range, hardly
de-emphasizing low frequency noise. C-weighted levels can be preferable in evaluating sounds whose
low-frequency components are responsible for secondary effects such as the shaking of a building,
window rattle, or perceptible vibrations. Uses include the evaluation of blasting noise, artillery fire, and
in some cases, aircraft noise inside buildings.

Figure D-1 compares these various weighting networks.

Appendix D, Noise Technical Appendix D-3 EA/DEIR
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Figure D-1 Frequency-Response Characteristics of Various Weighting Networks
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Source:  Harris, Cyril M., editor; Handbook of Acoustical Measurements and Noise Control, (Chapter 5, "Acoustical Measurement Instruments”; Johnson,
Daniel L.; Marsh, Alan H.; and Harris, Cyril M.); New York; McGraw-Hill, Inc.; 1991; p. 5.13.

Because of the correlation with our hearing, the A-weighted level has been adopted as the basic measure
of environmental noise by the U.S. Environmental Protection Agency (EPA) and by nearly every other
federal and state agency concerned with community noise. Figure D-2 presents typical A-weighted
sound levels of several common environmental sources.
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Figure D-2
Outdoor

Concorde, Landing 2000 m (~ 6600 ft) from Runway End

727-100 Takeoff 6500 m (~ 21300 ft) from Start of Takeoff Roll

747-200 6500 m (~ 21300 ft) from Start of Takeoff
Diesel Truck at 50 ft

Noisy Urban Daytime

757-200 6500 m (~ 21300 ft) from Start of Takeoff

Commercial Area
Cessna 172 Landing 2000 m (~ 6600 ft) from Runway End

Quiet Urban Daytime

Quiet Urban Nighttime

Quiet Suburban Nighttime

Quiet Rural Nighttime

Source:  HMMH (Aircraft noise levels from FAA Advisory Circular 36-3H)
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Common Environmental Sound Levels, in dBA
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An additional dimension to environmental noise is that A-weighted levels vary with time. For example,
the sound level increases as an aircraft approaches, then falls and blends into the background as the
aircraft recedes into the distance (though even the background varies as birds chirp or the wind blows or
a vehicle passes by). Figure D-3 illustrates this concept.

Figure D-3 Variations in the A-Weighted Sound Level Over Time

A-Level
90 T T - : r

80

70

60

50

40
0 1Minute

Source:  HMMH

Maximum A-Weighted Noise Level, Lmax

The variation in noise level over time often makes it convenient to describe a particular noise "event" by
its maximum sound level, abbreviated as Lmax. In the figure above, it is approximately 85 dBA.

The maximum level describes only one dimension of an event; it provides no information on the
cumulative noise exposure. In fact, two events with identical maxima may produce very different total
exposures. One may be of very short duration, while the other may continue for an extended period and
be judged much more annoying. The next measure corrects for this deficiency.

Sound Exposure Level (SEL)

The most frequently used measure of noise exposure for an individual aircraft noise event is the SEL. SEL
is a measure of the total noise energy produced during an event, from the time when the A-weighted
sound level first exceeds a threshold level (normally just above the background or ambient noise) to the
time that the sound level drops back down below the threshold. To allow comparison of noise events
with very different durations, SEL “normalizes” the duration in every case to one second; that is, it is
expressed as the steady noise level with just a one-second duration that includes the same amount of
noise energy as the actual longer duration, time varying noise. In lay terms, SEL “squeezes” the entire
noise event into one second.
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Figure D-4 depicts this transformation. The shaded area represents the energy included in an SEL
measurement for the noise event, where the threshold is set to 60 dBA. The dark shaded vertical bar,
which is 90 dBA high and just one second long (wide), contains exactly the same sound energy as the full
event.

Figure D-4 Sound Exposure Level (SEL)

A-Level
90 L L L} T
SEL — | +— NOISE DOSE

80

70

60

50

0 t t 1 Minute

1 Second

Source:  HMMH

Because the SEL is normalized to one second, it will always be larger than the Lmax for an event longer
than one second. In this case, the SEL is 90 dB; the Lmax is approximately 85 dBA. For most aircraft
overflights, the SEL is normally on the order of 7 to 12 dB higher than Lmax. Because SEL considers
duration, longer exposure to relatively slow, quiet aircraft, such as propeller models, can have the same
or higher SEL than shorter exposure to faster, louder planes, such as corporate jets.

Equivalent Sound Level (Leq)

The Lmax and SEL quantify the noise associated with individual events. The remaining metrics in this
section describe longer-term cumulative noise exposure that can include many events.

The Equivalent Sound Level (Leq) is a measure of exposure resulting from the accumulation of
A-weighted sound levels over a particular period of interest (e.g., an hour, an eight-hour school day,
nighttime, or a full 24 hour day). Because the length of the period can differ, the applicable period should
always be identified or clearly understood when discussing the metric. Such durations are often
identified through a subscript, for example Leq(8) or Leq(24).

Leq is equivalent to the constant sound level over the period of interest that contains as much sound
energy as the actual time-varying level. This is illustrated in Figure D-5. Both the solid and striped
shaded areas have a one-minute Leq value of 76 dB. It is important to recognize, however, that the two
signals (the constant one and the time-varying one) would sound very different in real life. Also, be
aware that the
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"average" sound level suggested by Leq is not an arithmetic value, but a logarithmic, or "energy-averaged"
sound level. Thus, loud events dominate Leq measurements.

Figure D-5 Example of a One Minute Equivalent Sound Level (L.q)

A-Level
90 . v . T .

80

Leq =76
70

0 1Minute
Source: HMMH

In airport noise studies, Leq is often presented for consecutive one-hour periods to illustrate how the
exposure rises and falls throughout a 24-hour period, and how individual hours are affected by unusual
activity, such as rush hour traffic or a few loud aircraft.

Day-Night Average Sound Level (DNL)
Virtually all studies of aircraft noise rely on a slightly more complicated measure of noise exposure that

describes cumulative noise exposure during an average annual day: the DNL. The EPA identified DNL as
the most appropriate means of evaluating airport noise based on the following considerations:!

1. The measure should be applicable to the evaluation of pervasive long-term noise in various
defined areas and under various conditions over long periods.

2. The measure should correlate well with known effects of the noise environment and on
individuals and the public.

3. The measure should be simple, practical, and accurate. In principal, it should be useful for
planning as well as for enforcement or monitoring purposes.

4. The required measurement equipment, with standard characteristics, should be commercially
available.

5. The measure should be closely related to existing methods currently in use.

6. The single measure of noise at a given location should be predictable, within an acceptable
tolerance, from knowledge of the physical events producing the noise.

7. The measure should lend itself to small, simple monitors, which can be left unattended in public

areas for long periods.?

1 EPA. 1974. Information Levels of Environmental Noise Requisite to Project Public Health and Welfare with an Adequate Margin of Safety.
2 Ibid.
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Most federal agencies dealing with noise have formally adopted DNL. The Federal Interagency
Committee on Noise (FICON) reaffirmed the appropriateness of DNL in 1992. The Federal Interagency
Committee on Noise summary report stated; “There are no new descriptors or metrics of sufficient
scientific standing to substitute for the present DNL cumulative noise exposure metric.”

The DNL represents noise as it occurs over a 24-hour period, with one important exception: DNL treats
nighttime noise differently from daytime noise. In determining DNL, it is assumed that the A-weighted
levels occurring at night (defined as 10:00 PM to 7:00 AM) are 10 dB louder than they really are. This

10 dB penalty is applied to account for greater sensitivity to nighttime noise, and the fact that events at
night are often perceived to be more intrusive because nighttime ambient noise is less than daytime
ambient noise.

Figure D-5 illustrated the A-weighted sound level due to an aircraft fly-over as it changed with time. The
top frame of Figure D-6 repeats this figure. The shaded area reflects the noise dose that a listener receives
during the one-minute period of the sample. The center frame of Figure D-6 includes this one-minute
sample within a full hour. The shaded area represents the noise during that hour with 16 noise events,
each producing an SEL. Similarly, the bottom frame includes the one-hour interval within a full 24 hours.
Here the shaded area represents the listener’s noise dose over a complete day. Note that several
overflights occur at a time when the background noise drops some 10 dB, to approximately 45 dBA.

DNL can be measured or estimated. Measurements are practical only for obtaining DNL values for
relatively limited numbers of points, and, in the absence of a permanently installed monitoring system,
only for relatively short time periods. Most airport noise studies are based on computer-generated DNL
estimates, determined by accounting for all of the SELs from individual events, which comprise the total
noise dose at a given location. Computed DNL values are often depicted in terms of equal-exposure noise
contours (much as topographic maps have contours of equal elevation). Figure D-7 depicts typical DNL
values for a variety of noise environments.
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Figure D-6 Daily Noise Dose

A-Level
90 :

80

70

60

50

40

0 Minute

90
80

60

50

40
0 Noon 24 Hours

Source: HMMH

Appendix D, Noise Technical Appendix D-10 EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization
Project

Figure D-7

Examples of Day-Night Average Sound Levels (DNL)

QUALITATIVE
DESCRIPTIONS

CITY NOISE

(DOWNTOWN MAJOR

RESIDENTIAL

METROPOLIS)

A VERY NOISY URBAN

NOISY URBAN

URBAN

SUBURBAN

SMALL TOWN

QUIET SUBURBAN

Ldn
DAY-NIGHT
SOUND LEVEL OUTDOOR
DECIBELS LOCATIONS
=100~
-1 %0 i LOS ANGELES - 3rd Floor Apartment next to
s Freeway
o LOS ANGELES - 3/4 Mile from Touch Down at Major
Airport
{— 80 -= LOS ANGELES - Downtown with some Construction
Activity
{ HARLEM - 2nd Floor Apartment
=70~ BOSTON - Row Housing on Major Avenue
{ WATTS - 8 Miles from Touch Down at Major Airport
NEWPORT - 3.5 Miles from Takeoff at Small Airport
-1 60 [ LOS ANGELES - Old Residential Area
{ FILLMORE - Small Town CUL-de-SAC
{ 130 SAN DIEGO - Wooded Residential
. CALIFORNIA - Tomato Field on Farm
40 L

Source:  EPA, Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety, March 1974,

p. 14.

The Effects of Aircraft Noise on People

To residents around airports, aircraft noise can be an annoyance and a nuisance. It can interfere with

conversation and listening to television, it can disrupt classroom activities in schools, and it can disrupt
sleep. Relating these effects to specific noise metrics helps in the understanding of how and why people
react to their environment.
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Speech Interference

A primary effect of aircraft noise is its tendency to drown out or "mask" speech, making it difficult to
carry on a normal conversation. The sound level of speech decreases as the distance between a talker and
listener increases. As the background sound level increases, it becomes harder to hear speech. Figure D-8
presents typical distances between talker and listener for satisfactory outdoor conversations, in the
presence of different steady A-weighted background noise levels for raised, normal, and relaxed voice
effort. As the background level increases, the talker must raise his/her voice, or the individuals must get
closer together to continue talking.

Figure D-8 Outdoor Speech Intelligibility
90

Steady A-Weighted Sound Pressure
Level in dB re Micropascals

20
3 4 6 81 15 2 3 4 6 8 10 15 20

Communicating Distance in Meters

Source:  EPA, Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety, March 1974,
p. D-5.

As indicated in the figure, "satisfactory conversation" does not always require hearing every word; 95%

intelligibility is acceptable for many conversations. Listeners can infer a few unheard words when they
occur in a familiar context. However, in relaxed conversation, we have higher expectations of
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hearing speech and generally require closer to 100% intelligibility. Any combination of talker-listener
distances and background noise that falls below the bottom line in Figure D-8 (thus assuring 100%
intelligibility) represents an ideal environment for outdoor speech communication and is considered
necessary for acceptable indoor conversation as well.

One implication of the relationships in Figure D-8 is that for typical communication at distances of 3 or
4 feet (1 to 1.5 meters), acceptable outdoor conversations can be carried on in a normal voice as long as
the background noise outdoors is less than about 65 dBA. If the noise exceeds this level, as might occur
when an aircraft passes overhead, intelligibility would be lost unless vocal effort were increased or
communication distance were decreased.

Indoors, typical distances, voice levels, and intelligibility expectations generally require a background
level less than 45 dBA. With windows partly open, housing generally provides about 12 dBA of
interior-to-exterior noise level reduction. Thus, if the outdoor sound level is 60 dBA or less, there is a
reasonable chance that the resulting indoor sound level will afford acceptable conversation inside. With
windows closed, 24 dB of attenuation is typical.
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Sleep Interference

Research on sleep disruption from noise has led to widely varying observations. In part, this is because
(1) sleep can be disturbed without awakening, (2) the deeper the sleep the more noise it takes to cause
arousal, and (3) the tendency to awaken increases with age, and other factors. Figure D-9 shows one such
relationship from recent research conducted in the U.S. — the probability that a group of people will be
awakened at least once when exposed to a given indoor SEL.

Figure D-9 Probability of Awakening at Least Once from Indoor Noise Event

Probability of Awakening from Indoor SEL
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Source:  ANSI $12.9-2008/Part 6, Quantities and Procedures for Description and Measurement of Environmental Sound — Part 6: Methods for Estimation of
Awakenings Associated with Outdoor Noise Events Heard in Homes; Equation 1

For example, an indoor SEL of 80 dB results in approximately 3.5% of the exposed population being
awakened. If windows are open in the bedroom on a warm evening and a house provides a typical
outside to inside noise level reduction of around 15 dB, which suggests it takes an SEL of about 95 dB
outdoors to awaken 3.5% of the population. The American National Standards Institute (ANSI) has
extended this concept further and developed a standard (ANSI 512.9-2008/Part 6) for computing the
percentage of the population that is likely to be awakened by multiple noise events occurring throughout
the night. The Federal Interagency Committee on Aviation Noise subsequently endorsed the standard as
the best available means of estimating behavioral awakenings from aircraft noise.

Community Annoyance

Social survey data make it clear that individual reactions to noise vary widely for a given noise level.
Nevertheless, as a group, people's aggregate response is predictable and relates well to measures of
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cumulative noise exposure such as DNL. Figure D-10 shows a widely recognized relationship between
environmental noise and annoyance.

Figure D-10

0
Day - Night Average
Sound Level in dB
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SCHULTZ | 0.576 | 1.11 | 212 | 4.03 | 7.52 [ 13.59 |23.32 | 37.05 | 53.25| 68.78 | 81

Source:  FICON. "Federal Agency Review of Selected Airport Noise Analysis Issues." August 1992. (From data provided by USAF Armstrong Laboratory). pp.

3-6.

Based on data from 18 surveys conducted worldwide, the curve indicates that at levels as low as DNL
55 dB, approximately 5% of the people will still be highly annoyed, with the percentage increasing more
rapidly as exposure increases above DNL 65 dB.

Separate work by the EPA has shown that overall community reaction to a noise environment can also be
related to DNL. This relationship is shown in Figure D-11. Levels have been normalized to the same set

of exposure conditions to permit valid comparisons between ambient noise environments. Data

summarized in Figure D-11 suggest that little reaction would be expected for intrusive noise levels five
decibels below the ambient, while widespread complaints can be expected as intruding noise exceeds
background levels by about five decibels. Vigorous action is likely when the background is exceeded by

20 dB.
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Figure D-11 Community Reaction as a Function of Outdoor DNL

Community Reaction

Vigorous community —
action

Several threats of legal
action, or strong appeals |
to local officials to stop
noise

Widespread complaints |—
or single threat of
legal action /

Data Normalized to:
Sporadic complaints /
o o / Some Prior Exposure

/ Windows Partially Open
/ No Pure Tone or Impulses

No reaction, although  |— t: 3
noise is generally
noticeable

$eode -

-10 Ambient +10 +20 +30

Normalized Intruding Noise Level, Ldn

Source: Wyle Laboratories, “Community Noise,” prepared for the U.S. Environmental Protection Agency, Office of Noise Abatement and Control, Washington,
D.C., December 1971, pg. 63

Prior Terminal Studies

This section provides a summary of prior noise studies Massport has conducted of ground operations at
and around Logan Airport’s Terminal A and the effects on the adjacent Jeffries Point neighborhood.

Two studies were conducted that included the modeling of aircraft taxi and gate operations noise levels
and the evaluation of noise abatement by barriers and/or buildings along Jeffries Cove. The first study
was conducted in 1981, and assessed a proposed commuter pier for Terminal A, which was then
occupied by Eastern Air Lines. That study evaluated the proposed commuter pier with and without the
anticipated “Bird Island Flats Development” which was planned to include a 40-foot high solid structure
along Jeffries Cove to act as a noise barrier for taxi and gate operations at Terminals A and B as well as
activities at the jet cargo facilities planned in the Bird Island Flats area, south of the two terminals.
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The second study, “Terminal A Replacement,” conducted in 1993, evaluated the noise effects and benefits
of replacing Terminal A with a building or buildings that would include a long, continuous airside
concourse building along Harborside Drive parallel to the Logan Office Center. This was expected to

provide additional shielding of noise from taxi and gate operations activities at Terminals A and B.

Both studies evaluated the A-weighted hourly equivalent sound levels (LAeq(1h)), the maximum sound
levels from single events and the number of those events during the daytime and nighttime periods. With
this, both studies used the best available aircraft noise emission level information as well as the most
appropriate sound-propagation models available during the study period to compute the overall sound
levels and the benefits of the shielding provided by structures. In both studies, those models were the
current approved Federal Highway Administration traffic noise models. The models were modified
slightly in order to properly account for the different sound spectra of aircraft noise sources and for the
appropriate heights of the engine noise sources for the different aircraft types using the taxiways, apron

and terminals at the time.
1981 Terminal A Noise Study

The 1981 study found that the average hourly equivalent sound levels from Eastern Air Lines ground
operations would be reduced by the presence of a 40-foot high building or barrier structure in the
amounts of 7 to 8 dB at the 3rd and 1st floors of the residences in McCormack Square, and by 12 dB at
both floors of the Jeffries Point Yacht Club as compared with the projected future no-build condition. The
study also found that single-event maximum sound levels would be reduced by an average of
approximately 10 dB at McCormack Square, 3rd floor due to the presence of a 40-foot high structure.

1993 Terminal A Noise Study

The 1993 study evaluated the expected changes in average and single-event noise levels in connection
with a new concept for Terminal A, which included the proposed airside concourse. The additional noise
reduction benefit of the new terminal concept was expected to be 3 to 4 dB in average daytime hourly
equivalent sound levels from taxi and gate operations as heard in the Jeffries Point community, as
compared with the projected future no-build condition (which included the Logan Office Center
building). Therefore, the total expected noise reduction of the combined Logan Office Center and new
Terminal A airside concourse would increase to 15 dB at the Jeffries Point Yacht Club and 10 to 11 dB at
the McCormack Square residences. In addition, maximum sound levels generated by single events
occurring near the proposed airside concourse were predicted to be attenuated by up to 20 dBA by the
combined structures. The analysis incorporated contemporary mathematical algorithms for modeling of
the effects of sound diffraction over the two buildings. The study concluded that the expected future
average hourly daytime ground operations noise levels with the two buildings in place would be 52 dBA,
Leq, which would be 5 dB lower than the existing daytime background Leq of 57 dBA.
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Noise Measurements

This section summarizes the noise measurement program conducted for the Terminal E Modernization
Project. The following sections summarize the measurement program objectives, the measurement
program design and execution and the presentation of site-by-site single event and cumulative exposure
results.

Measurement Program Objectives

The purpose of the measurement program is to collect information to develop and validate the
computerized noise prediction model (SoundPLAN) being used to compute annual average daily gate
operations noise levels under existing, future No-Action Alternative, and future Proposed Action
conditions.

The following primary objectives were identified:

m  Understanding noise-producing aircraft operations in the Terminal E gate area;
Ilustrating the effect of existing operations;
Identifying noise levels from specific types of events from specific aircraft and ground service
equipment such as auxiliary power units;
Sampling cumulative noise exposure over multiple days at three locations; and
Model how gate operations noise from the apron area propagates into the surrounding community.

Measurement Program Design and Execution

To accomplish the measurement objectives, noise measurements were conducted from
August 25 through 27, 2015, at three locations, shown on Figure D-12.

Measurement Site Selection

Massport selected two attended noise monitoring locations, one in the Bremen Street Park and one in the
East Boston Memorial Park, to represent the nearby residential areas. The identified measurement sites
are both adjacent to the closest residential communities in East Boston that could be affected by
Terminal E gate operations. A site on the roof of the Economy Garage was also selected for observation

and measurement of the activity on the ramp during the community measurements.
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Description of Site 1 - Roof of Economy Garage

Site 1 is located at the southwest edge of the top floor of the Economy Parking Garage. It provides a
suitable vantage point for observing the activity on the apron during the measurement period and as well
as measuring noise levels. Figure D-13 shows an image from Site 1, looking toward Site 2 (behind the
Delta Airlines Hangar). Terminal E is to the left of the image. Aircraft noise sources at Site 1 were
primarily from the North Apron and the General Aviation ramp nearby. Primary noise sources included
aircraft taxiing on the North Apron, aircraft running auxiliary power units and miscellaneous ground
support equipment on the North Apron and aircraft operations on Runway 15R, particularly jet
departures. Other noise sources included construction noise from the demolition of a hangar on the
southwest side of the North Apron, cargo equipment usage, and occasional helicopter traffic. It is worth
noting that most aircraft entering or exiting the North Apron were being towed, and extended periods of
auxiliary power unit/ground support equipment usage were common. UPS cargo operations are also seen
from this monitor location. The UPS facility is to the left of the Delta Airlines Hangar.

Figure D-13: View from Site 1 Looking Toward Site 2
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Description of Site 2 - East Boston Memorial Park

Site 2 is located in East Boston Memorial Park, and was selected to represent the nearby residential
community starting at Porter Street and continuing to the southwest. The park contains multiple sports
fields, including a large turf field, a stadium with track, and multiple baseball fields. The East Boston
Expressway runs along the north side of the park, and the Massachusetts Turnpike (Interstate 90)
separates Site 2 from the North Apron on the east side of the park. Figure D-14 shows the microphone
setup at Site 2, looking toward the North Apron area. In the image, the rear of the Delta Airlines Hangar
is visible across Interstate 90. Numerous noise events were recorded from vehicular traffic on the two
intersecting highways, particularly large trucks with air brakes. There is also an above-ground
Massachusetts Bay Transportation Authority (MBTA) Blue Line train track adjacent to the park along the
northwest edge. The MBTA Airport Station is located at the northern corner of the park. Many of the
events recorded were from the train arriving or departing Airport Station. In addition, this section of the
park gets particularly busy with soccer practices during evening hours. Thus, the noise monitor needed
to be moved several times, as people encroached.

Figure D-14: Image from Site 2 Facing toward the North Apron

&
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Description of Site 3 - Bremen Street Park

Site 3 is located in Bremen Street Park, and was selected to represent the nearby residential community
starting on Bremen Street and continuing to north and northwest. Bremen Street Park contains a large
playground and fountain, attracting many children during the daytime hours. During the day, most of
the ambient noise comes from children playing and nearby road traffic. As with Site 2, many noise events
were caused by intersecting highways (East Boston Expressway and Massachusetts Turnpike),
particularly large trucks. The MBTA Blue Line train track and Airport Station are both adjacent along the
southeast side of the park, and were the sources of many recorded noise events. The noise monitor at
Site 3 was position to the northeast of the central playground, in a part of the park that had some
visibility to the North Apron. Figure D-15 shows the noise monitor at Site 3, facing toward the

North Apron. In the image, the tails of two aircraft are visible underneath the highway overpass.

Figure D-15: Image from Site 3 Facing toward the North Cargo Ramp
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Measurement Procedures and Equipment

Two days of monitoring were devoted to measuring ground noise from Terminal E and the North Apron
in the community. Observations were made on the first day, August 25, 2015, from mid-day until twilight
and on the second day, August 26, 2015, from dawn until mid-day. Observers in the two residential
locations logged all audible sounds while the RION3 noise monitors collected full time histories of the
sound levels at the sites. All noise monitors were Type I precision sound level meters and were calibrated
before and after each measurement session.

Simultaneously, an observer on the roof of the Economy Parking Garage structure visually identified
noise sources in the North Cargo Area. A noise monitor at this site also collected a full time history of
sound levels for use in this analysis.

On August 27, 2015 two observers were escorted on the North Apron to collect source sound levels for
the noise model at close distances. Several aircraft auxiliary power units and aircraft taxi pass-bys, several
GPUs, and a preconditioned air unit were measured. These “close-in” measurements are valuable for
determining noise levels from aircraft taxi, gate maneuvering, and auxiliary power units operations from
various aircraft types and are used in the noise model to characterize the overall sound level, frequency
spectrum, and directivity of the observed sound sources.

Table D-1: Summary of Noise Measurement Durations, August 25-27, 2015

. . Source Level Measurements
Community Noise Measurements (Hours)

. . (Hours) Total
Monitor Location
Day 3 (Hours)
Day 1 (8/25/2015) Day 2 (8/26/2015)
(8/27/2015)

Site 1 — Economy Garage 7 8 - 15
Site 2 — EB Memorial 7 8 - 15
Stadium
Site 3 - Bremen Street 75 8 - 15.5
Park
North Apron - - 6 6

3 RION NL-32 Type 1 Meters were used
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Results

From Site 1, apart from cargo aircraft, all aircraft on the North Apron were under tow when moving,
typically with only their auxiliary power unit running. These aircraft were rarely audible above the
ambient background in the two community locations. Other noise sources on the ramp included ground
power units and ground support vehicles. Ground noise from aircraft at Terminal E was inaudible or
nearly so even at the economy parking structure.

During the two days of community noise measurements (August, 25 2015 to August, 26 2015)
aircraft-related ground noise was only occasionally audible and when audible, it was often not the
loudest noise source. Non-aircraft noise sources at Site 2 and Site 3, such as traffic, trains, and recreational
activity, often dominated the noise environments. The largest sources of non-aircraft noise at both sites
were the intersecting raised highways and the MBTA train track and station. Noise produced from
community members using each respective park was also a dominant noise source during certain times
of the day.

Single Event Examples

Figures D-16 and D-17 present two examples of noise events that have some (though weak) correlation
between Site 1 and the other two sites. Aircraft ground noise events that were easily audible at Site 1 were
rarely audible at Sites 2 and 3 due. The noise at these sites was dominated by other noise sources.
Therefore, a significant correlation among the three sites was not observed over the course of the
measurement period.

Event example 1 (shown on Figure D-16) presents the measured data at each site for a noise event
occurring around 8:04 PM on August 25, 2015. Logs from the measurement team at Site 1 indicate that
this noise event was caused by an aircraft on the North Apron being towed from the ramp. The auxiliary
power unit on the aircraft had been running for approximately one hour without being noted by the
observers at either community site prior to this noise event. During this event, a Boeing 767-300 with its
auxiliary power unit running was pushed back by a tug and then towed toward Terminal E. Auxiliary

power unit noise was noted at Site 3, but no aircraft noise was noted at Site 2.
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Figure D-16: Single Noise Event Example, Boeing 767-300 Under Tow with Auxiliary Power Unit On

August, 25 2015
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Event example 2 (shown on Figure D-17) presents the measured data at each site for a noise event occurring
around 6:10 AM on August 26, 2015. Logs from the observer at Site 1 indicate that the noise event was

caused by two aircraft. One aircraft started its auxiliary power unit and another was taxiing into the

North Apron under its own power (no tug). The aircraft noise was noted at both Site 2 and Site 3, although

the measured correlation is stronger at Site 3. Two separate train events were recorded at Site 2 on either
side of the aircraft noise event (see local maximums at 6:09:15 and 6:10:15 AM). At Site 3, some aircraft

movement was visible. This direct line-of-sight likely increases the correlation between Site 1 and Site 3.
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Figure D-17: Single Noise Event Example Measured at All Three Sites on August, 26 2015
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Full Duration Measurements

The following figures provide all of the measurement data collected during each day of measurements.
The data for all three sites is shown on each figure so that the data can be compared. Figure D-18 presents
the measured noise levels at each site for the full duration of measurements on August 25, 2015 from
approximately 1:00 PM to 8:30 PM. Figure D-19 presents the measured noise levels at each site for the full
duration of measurements on August 26, 2015 from approximately 6:00 AM to 2:00 PM. The empty spaces
in the middle of each measurement period were lunch and dinner breaks for the measurement team.

Note that Site 1 is much closer to the aircraft ground noise sources than Sites 2 and 3. Therefore, the levels
of aircraft ground noise at Sites 2 and 3 are much lower than at Site 1. With this in mind, examination of
the sound level data in Figures D-18 and D-19 yields several conclusions:

m  The noise levels at Sites 2 and 3 are often higher than the noise level at Site 1. This indicates that there
are other sources of noise which are dominant during these periods and that aircraft ground noise at
these locations is much lower than the ambient.

m  Large changes in the sound level at Site 1 due to the start and end of aircraft ground activity are not
mirrored by changes in the overall sound level at Sites 2 and 3. Again, this indicates that aircraft
ground noise is only a small component of the total noise at these sites.
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Noise Modeling Methodology
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HMMH

77 South Bedford Street
Burlimgton, MA 01803
Tel. (781} 225-0707

Fam (781) 229-7939

TECHNICAL MEMORANDUM
To Stewart Dalzell, Deputy Director

Environmental Planning and Permitting
Massport
sdalzell@massport.com

Robert Mentzer Jr, HMMH

From:
Brad Nicholas, HMMH

Date: January 15, 2016

Subject: Modeling Methodology for Logan International Airport Terminal E
Modernization Environmental Assessment

Reference: HMMH Project 307720

1. BACKGROUND

On behalf of Massport, Harris Miller Miller & Hanson Inc. d/bfa HMMH is evaluating the current
and future ground noise levels associated with the North Cargo Ramp/Terminal E area at Logan
International Airport (BOS). This analysis is part of an Environmental Assessment (EA) and
Massachusetts Environmental Impact Report (EIR) for the proposed project. Massport proposes to
extend Terminal E along the North Ramp area and add additional gates. The additional gates will
be closer to East Boston neighborhoods, howswver the Terminal building is being designed to also
act as a noise barrier to the community. This memorandum describes the proposed noise modeling
methodology used in this study to assess the potential noise reduction benefits of the Terminal E
building improvements for aircraft ground noise.

2. STATEMENT OF BENEFIT

HMMH recommends the use of the SoundPLAN" model*, combined with field evaluation through
on-site noise measurements, to perform the acoustical modeling for this project. The SoundPLAN"
computer model is a widely accepted tool for computing outdoor sound levels associated with
ground-based noise sources. SoundPLAN" computes sound levels at a distance from a specific noise
source, or sources, taking into account:

B Specific characteristics of each noise source including its frequency spectrum and directivity
characteristics.

B Terrain features including elevations of noise sources, receivers, and intervening objects.

B Ground effects due to areas of pavement, unpaved ground, and water.

! SoundPLAN' Version 7.4 is the current release. Documentation provided in Sound PLAN User's Ma nual,
Braunstein + Berndt GmbH, 2015. U5, sales and support services are available via Navcon Engineering
Metwork, Fullerton, CA{http://navoon.com/www/sumpage /software/soundplan )

Appendix D, Noise Technical Appendix D-31 EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization

Project

HMMH

Modeling Methodology for Logan International Airport Terminal E Environmental Assessment
January 15, 2018
Page 2

B shielding and reflections due to intervening buildings or other structures, including diffracted
paths around and over structures.

B Atmospheric effects on sound propagation.

SoundPLAN” includes several different methods of accounting for the above effects on sound
propagation. For this evaluation, we propose to use the model’s implementation of the General
Prediction Method {GPM).2 The GPM has been established as an official outdoor sound propagation
standard in all of the Scandinavian countries and Austria. Originally developed for industrial noise
sources, the GPM also is well-suited for the evaluation of ground-based aircraft noise sources.

Because of the features described above, the SoundPLAN" model is more appropriate for
evaluation of aircraft ground operations than the FAA's Integrated Noise Maodel (INM) or Aviation
Environmental Design Tool (AEDT), which are intended primarily for the evaluation of aircraft flight
operations. While INM or AEDT can be used to model ground-based aircraft operations, they are
not intended primarily for this purpose and provide less precise results than specialized models
such as SoundPLAN". In addition, unlike SoundPLAN", INM andAEDT are not intended to be used as
a noise barrier design tool.

For studies which focus on ground noise, the FAA has recognized that it is necessary to use a model
which can account for the shielding effects of buildings, barriers, and terrain.

Thus, historical FAA policy has been that the effectiveness of noise barriers are evaluated with
separate models than those used for 14 CFR Fart 150 studies and with different noise metrics.
SoundPlan has been used in the past at Logan International Airport. It was used in a similar project
for Terminal A to evaluate the effectiveness of noise reduction from proposed buildings and
barriers and also for two taxiway noise studies.

* DAL Richtline nr 28 Schallabstrahhmg und Schallaushreitmg. Osterreichischer Arbeitstring fiir
Larmbekimpfimg, 1987 (Aunstrian Acoustical Society Report No. 28, “Sound Radiation and Sound
Propagation”™). The GPM's methodology for caleulating sound propagation, including geometric dispersion
from acoustical point sources, effects of areas of hard and soft ground, noise barmer diffraction mathematics,
and assumptions regarding weather conditicns, 1s similar to IS0 Standard 9613-2 (IS0 Standard 9613-2,

“Acoustics — Attenmation of sound during propagation outdoors — Part 2: General method of caloulation,™
International Organization for Standardization, Geneva, 1996). IS0 9513-2 specifies use of “wind direction . .
with the wind blowing from the source to the receiver, and wind speed between approximately 1 m's and 5 m's
... The equations in the ISO Standard “also hold, equivalently, for average propagation wmder a well-
developed moderate groumd-based temperature inversion, such as commonly oceurs on clear, calm mghts.™
Much like ISO 9613-2, the GPM assumes moderate downwind conditions and a newtral temperature gradient,
and also would hold for calm wind with a temperature inversion. Although use of either Standard provides a
conservatively high estimate of commmmity sound levels caused by groumd-based airport sources, [SO 9613-2
provides an overly conservative estimate of noise reduction provided by a berm or bamer, particularly in the
presence of a long propagation path over acoustically soft groumd. For simular geometries on several projects,
we have found the GPM’s predictions of barrier noise reduction to be more consistent with both our experience
and with those of other lughly-respected sound models such as the FHWAs Traffic Noise Model and Nord-
2000. For this reason. we recommend use of the GPM for the current evaluation.
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3. METHODOLOGY

Although FAA Order 1050.1F reguires the use of the day-night average sound level (DML) metric to
determine noise expasure and land use compatibility, ground-operations noise often makes little
contribution to overall noise exposure caused by aircraft flight operations. In these caszes, single-
event noise metrics are helpful in evaluating the intrusiveness of events that might be
overshadowed by flight operations when considered onlby with cumulative-exposure metrics such as
DHNL.

In addition to evaluating changes to the DML due to the proposed project, HMMH proposes to use
the A-weighted maximum sound level (L., dBA) to demonstrate potential reductions in single
event noise levels at various sites due to the proposed project.

The following provides our methodology:

m  Development/Refinement of Noise Model for Study Area: Using the Sou ndPLAN" (Version
7.4), HMMH will constructed a computer model of relevant portions of the study arsa
including topography, airfield pavement and buildings, significant structures on the airfield
and in the community, and other factors influencing sound propagation from aircraft
utilizing the North Ramp and Terminal E. HMMH will use detailed aircraft noise spectra
and directivity collected on-site at 805 in 2015 and information on aircraft locations and
orientations from field observations and Massport input.

m  Noise Modeling Comparison: Using the Sou ndPLAN" model described abowe, HMPMH will
compared the results of the noise modeling with single event sound levels measured in the
community during two days of measurements in 2015. HMWMH will fine-tune the noise
model inputs to optimize the correlation between measured and modeled noise levels.

m  Noise Reduction Evaluation: HMMH will evaluate the neoise reduction benefits of the
proposed project to the affected community. HMMH will provide estimates of reduction
in single-event noise levels and DML levels with and without the proposed project.

4. COMNCLUSION

We believe the modeling methodology described above is consistent with FAA guidance and
current best industry practices for assessing airport ground noise. If you have any questions, please
do not hesitate to contact me at rmentzer@hmmh.com or bnicholas@hmmh.com or via phone at
781-229-0707.

*U.S. Department of Transportation, Federal Avistion Administration. Office of Environment and Energy,
Environmental Impacts: Policy and Procedures, FAA Order 1050.1F. July 16, 2015.
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Future Aircraft

The aircraft fleet expected to be in use at Terminal E in the future conditions represent several new and efficient
models than are in the fleet today. The Airbus A380, the Boeing 747-800, Airbus A321neo and the Boeing
737-800 MAX all represent a new group of efficient and quieter aircraft. The B747-400 is a large wide-body
aircraft produced in the 1990s and holds 400 to 500 passengers depending on the seating configuration. The
A380 is a new wide-body double deck aircraft. It started passenger operations in 2007 and can hold 500 to 600
passengers depending on the seating configuration.

Single Event Graphics

SEL contours were developed using the FAA Integrated Noise Model (INM) using a 10,000-foot runway and
Logan Airport annual weather conditions. These were developed for each route so that the aircraft Stagelength
(which is a surrogate for weight) was included in the results. The SEL contour includes an arrival to the runway
and a departure. The SEL contours used INM standard profiles for arrival and departure. For arrivals, most of
the profiles include a level segment at 3,000 feet Above Field Elevation which is a typical average arrival profile

at an airport.

Figure D-20 displays the SEL contours for the A380 and the B747-400. The A380 aircraft is quieter on approach
and on departure compared to the current B747-400 aircraft affecting a smaller region around the airport with
aircraft noise compared to existing conditions. The reductions also on sideline during takeoff will be a benefit to

nearby communities to the Airport.
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Figure D-20: A380 and B747-400 Arrival and Departure SEL Contour
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Aircraft Comparison

The project compared noise certification data for various aircraft in today’s fleet (Stage 3) to aircraft in the future
fleet (Stage 4). The noise certification data is collected under specific conditions and at three measurement
locations. Measurements are made under the approach, under the departure and to the sideline of the runway
(Lateral). These levels are used to determine if an aircraft meets certain noise certification levels. All jet aircraft
manufactured after December 31, 2005 must be shown to meet Stage 4 requirements.

Figure D-21 displays the certificated noise values in decibels for two Stage 3 aircraft and two Stage 4 aircraft.

The four aircraft are the Boeing 747-400 and the 747-800 and the Airbus A330-343 and the recently certificated
A350-900. The Stage 4 aircraft at all three locations are less than their Stage 3 counterparts.
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Figure D-21: Comparison between Stage 3 and Stage 4 Aircraft
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Future Conditions

The following sections provide detail input and modeling data for the future No-Action Alternative and
Proposed Action conditions.

The 2030 DNL contour developed as part of the 2011 Environmental Status and Planning Report takes into account
the increase in international flights and night operations. The 2030 operations modeled represented 160 night
flights which is 28 more than occurred in 2014. The fleet mix also included newer aircraft similar to the fleet mix
used in this analysis including the Airbus A350, Boeing 747-800, and Boeing 787. The runway use developed for
the 2030 DNL contour was developed from airspace simulations using RNAYV tracks, the 2030 fleet mix, and

higher level of operations.*

No-Action Alternative

The future No-Action Alternative and overall operations and fleet mix are the same as the Proposed Action
except for UPS cargo flights. The future No-Action Alternative includes the UPS cargo flights whereas in the
Build condition these flights are moved to the South Cargo Area. How the aircraft use Terminal E and the North
Cargo Area differs between each condition. Table D-2 below provides the detailed breakdown of the No-Action
Alternative flights and busing. The table provides the arrival time, departure time, parking locations and
whether or not the passengers have to be bussed to and from the terminal. Under the No-Action Alternative

17 flights will need to use buses to move passengers to and from the terminal.

4 Massport. Boston-Logan International Airport 2011 Environmental Status and Planning Report, April 2013
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Table D-2: No-Action Alternative Fleet Mix and Gate Assignments (Sorted by Arrival time)

Equipment Arr Time Gate/Spot (Area) Dep Time Gate/Spot (Area) Busing
B-787-9 Overnight E7 13:20 E7
B-737-800 Overnight E10 09:41 E10
B-737-800 Overnight NC-5 (A) 09:00 E6
Q400 Overnight E3 06:40 E3
B-777-300ER Overnight E5 08:05 E5
A306F 04:10 NC-17 (UPS) 07:15 NC-17 (UPS)
7572F 05:00 NC-16 ( C) 09:00 NC-16 (C)
7630F 05:30 NC-18 (UPS) 22:15 NC-18 (UPS)
B-787-8 05:30 E8 21:00 E8
A306F 06:00 NC-17 (UPS) 22:25 NC-17 (UPS)
B-777-300ER 06:00 E4 15:30 E4
A-330-200 06:00 E12 19:00 E5
A-320 06:10 E6 07:10 E6
A-320 06:45 E1 07:30 To Terminal C
A-330-300 07:15 E11 19:30 E7
A-320 07:26 E3 08:10 To Terminal C
A-320 07:50 E2 08:35 To Terminal C
Q400 08:20 E4 09:05 E4
B-777-300ER 08:55 E8 11:55 E8
B-787-9 09:10 E11 14:40 E11
B-777-300ER 09:30 E5 11:15 E5
B-787-8 09:40 E6 11:40 E6
B-777-300ER 10:15 E10 12:45 E10
Q400 10:35 E3 11:20 E3
B-787-9 11:30 E9 13:30 E9
B-757-200WL 12:00 E1 14:35 E1
B-787-9 12:18 E8 19:36 E9
A-330-300 12:19 E5 13:25 To Terminal A
A-330-200 12:30 E4 17:30 E4
A-330-300 12:35 E6 13:30 To Terminal A
B-757-200WL 12:45 E2 13:30 To Terminal B
Q400 13:00 E3 13:45 E3
A-380-800 13:30 E10 19:10 E10
A-380-800 14:15 E12 23:15 E12
A-330-300 14:30 E8 18:00 E8
Q400 14:35 E3 15:20 E3
B-787-8 14:35 E5 16:35 E5
A-330-300 14:40 E7 17:40 E7

Appendix D, Noise Technical Appendix D-38 EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization
Project

Table D-2: No-Action Alternative Fleet Mix and Gate Assignments (Sorted by Arrival time)

Equipment Arr Time Gate/Spot (Area) Dep Time Gate/Spot (Area) Busing
A-380-800 15:00 E11 17:00 E11
A-350-900 15:05 E6 23:10 E8
B-787-8 15:10 NC-5 (A) 17:10 NC-5 (A) Yes
A-330-200 15:10 E9 17:35 E9
A-330-300 15:20 E10 17:00 E10
A-330-300 15:20 NC-6 (A) 17:30 NC-6 (A) Yes
B-787-9 15:25 NC-20 (B) 21:35 NC-20 (B) Yes
A-330-300 15:30 NC-7 (A) 17:50 NC-7 (A) Yes
A-330-200 15:45 NC-8 (A) 17:30 NC-8 (A) Yes
A-321 16:00 NC-16 ( C) 18:00 NC-16 ( C) Yes
B-737-Max8 16:15 NC-19 (B) 18:00 NC-19 (B) Yes
B-737-Max8 16:15 E1 18:00 E1
B-737-Max8 16:15 E3 18:00 E3
Q400 16:40 NC-9 (A) 17:25 NC-9 (A) Yes
A-320 16:45 E2 17:30 To Terminal C
A-330-300 16:52 E6 17:53 To Terminal A
A-330-300 17:00 E12 22:15 E9
A-321 17:30 NC-5 (A) 18:55 NC-5 (A) Yes
Q400 18:05 NC-9 (A) 18:50 NC-9 (A) Yes
B-787-9 18:05 E4 Overnight Remain at NC-14 (D)
B-737-Max8 18:15 NC-6 (A) 20:00 NC-6 (A) Yes
B-777-300ER 18:15 NC-7 (A) 20:20 NC-7 (A) Yes
B-777-300ER 18:15 NC-20 (B) 23:30 NC-20 (B) Yes
A-320 18:15 E2 19:00 To Terminal C
B-737-800 18:25 E8 Overnight Terminal B
B-757-200WL 18:35 NC-8 (A) 21:30 NC-8 (A) Yes
A-330-300 18:40 E6 22:50 E6
B-747-8 18:50 E12 20:35 E12
B-737-Max8 19:05 E3 21:20 E3
A-380-800 19:05 E11 21:35 E11
B-757-200WL 19:15 E1 20:45 E1
B-737-Max8 19:15 NC-5 (A) 21:20 NC-5 (A) Yes
B-737-Max8 19:20 NC-19 (B) 21:30 NC-19 (B) Yes
Q400 19:40 E4 20:25 E4
B-747-8 19:50 E10 22:15 E10
A-330-300 19:55 E7 21:45 E7
B-777-300ER 20:40 E5 22:40 E5
B-777-200LR 21:05 E4 22:50 E4
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Table D-2: No-Action Alternative Fleet Mix and Gate Assignments (Sorted by Arrival time)

Equipment Arr Time Gate/Spot (Area) Dep Time Gate/Spot (Area) Busing
B-737-Max8 21:15 E2 22:30 E2
B-777-300ER 22:00 NC-6 (A) Overnight Remain at Stand Yes
Q400 22:00 E3 Overnight Remain at gate
B-777-300ER 22:00 E11 Overnight Remain at gate
A-319 22:00 E1 Overnight Remain at gate

Source: HMMH

Notes:  E10 refers to Gate E10 at the terminal
NC-6 (A) refers to stand location NC-6 in Area A
UPS flights are included in the No-Action Alternative

Proposed Action

The future Proposed Action and overall operations and fleet mix are the same as the No-Action Alternative
except for the UPS cargo flights. The Proposed Action does not include UPS cargo flights since they have been
moved to the South Cargo Area. How the aircraft use Terminal E and the North Cargo Area differs between
each condition. Table D-3 below provides the detailed breakdown of the Proposed Action flights and busing.
The table provides the arrival time, departure time, parking locations and whether or not the passengers have to
be bused to and from the terminal. Under the No-Action Alternative only one flight will need to use buses to
move passengers to and from the terminal.

Table D-3: Proposed Action Fleet Mix and Gate Assignments (Sorted by Arrival time)

Equipment Arr Time Gate/Spot (Area) Dep Time Gate/Spot (Area) Busing

B-787-9 Overnight E7 13:20 E7
B-737-800 Overnight E18 09:41 E18
B-737-800 Overnight E19 09:00 E19
Q400 Overnight E3 06:40 E3
B-777-300ER Overnight E5 08:05 E5
B-787-8 05:30 E8 21:00 E8
B-777-300ER 06:00 E9 15:30 E6
A-330-200 06:00 E13 19:00 E13
A-320 06:10 E6 07:10 E6

A-320 06:45 E1 21:49 To Terminal C
A-330-300 07:15 E14 19:30 E14

A-320 07:26 E3 22:52 To Terminal C

A-320 07:50 E2 17:00 To Terminal C
Q400 08:20 E4 09:05 E4
B-777-300ER 08:55 E14 1155 E14
B-787-9 09:10 E13 14:40 E13
B-777-300ER 09:30 E5 11:15 E5
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Table D-3: Proposed Action Fleet Mix and Gate Assignments (Sorted by Arrival time)

Equipment Arr Time Gate/Spot (Area) Dep Time Gate/Spot (Area) Busing
B-787-8 09:40 E6 11:40 E6
B-777-300ER 10:15 E15 12:45 E15
Q400 10:35 E3 11:20 E3
B-787-9 11:30 E16 13:30 E16
B-757-200WL 12:00 E1 14:35 E1
B-787-9 12:18 E17 19:36 E6
A-330-300 12:19 E5 19:18 To Terminal A
A-330-200 12:30 E14 17:30 E6
A-330-300 12:35 E6 19:27 To Terminal A
B-757-200WL 12:45 E2 19:00 To Terminal B
Q400 13:00 E3 13:45 E3
A-380-800 13:30 E10 19:10 E10
A-380-800 14:15 E12 23:15 E12
A-330-300 14:30 E5 18:00 E5
Q400 14:35 E3 15:20 E3
B-787-8 14:35 E16 16:35 E16
A-330-300 14:40 E7 17:40 E7
A-380-800 15:00 E11 17:00 E11
A-350-900 15:05 E15 23:10 E17
B-787-8 15:10 E13 17:10 E13
A-330-200 15:10 E17 17:35 E17
A-330-300 15:20 E10 17:00 E10
A-330-300 15:20 E8 17:30 E8
B-787-9 15:25 E4 21:35 E4
A-330-300 15:30 E9 17:50 E9
A-330-200 15:45 E14 17:30 E14
A-321 16:00 E18 18:00 E18
B-737-Max8 16:15 E2 18:00 E2
B-737-Max8 16:15 E12 18:00 E12
B-737-Max8 16:15 E19 18:00 E19
Q400 16:40 Near E1 17:25 Near E1 Yes
A-320 16:45 E3 Overnight To Terminal C
A-330-300 16:52 E15 Overnight To Terminal A
A-330-300 17:00 E16 22:15 E16
A-321 17:30 E1 18:55 E1
Q400 18:05 E4 18:50 E4
B-787-9 18:05 E8 Overnight Remain at Stand
B-737-Max8 18:15 E7 20:00 E7
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Table D-3: Proposed Action Fleet Mix and Gate Assignments (Sorted by Arrival time)

Equipment Arr Time Gate/Spot (Area) Dep Time Gate/Spot (Area) Busing
B-777-300ER 18:15 E9 20:20 E9
B-777-300ER 18:15 E17 23:30 E7
A-320 18:15 E3 Overnight To Terminal C
B-737-800 18:25 E18 Overnight To Terminal B
B-757-200WL 18:35 E19 21:30 E19
A-330-300 18:40 E15 22:50 E15
B-747-8 18:50 E12 20:35 E12
B-737-Max8 19:05 ES 21:20 ES
A-380-800 19:05 E11 21:35 E11
B-757-200WL 19:15 E1 20:45 E1
B-737-Max8 19:15 E2 21:20 E2
B-737-Max8 19:20 E13 21:30 E13
Q400 19:40 E3 20:25 E3
B-747-8 19:50 E10 22:15 E10
A-330-300 19:55 E14 21:45 E14
B-777-300ER 20:40 E9 22:40 E9
B-777-200LR 21:.05 E6 22:50 E6
B-737-Max8 21:15 E18 22:30 E18
B-777-300ER 22:00 E5 Overnight Remain at gate
Q400 22:00 E3 Overnight Remain at gate
B-777-300ER 22:00 E13 Overnight Remain at gate
A-319 22:00 E19 Overnight Remain at gate

Source: HMMH
Notes:  E10 refers to Gate E10 at the terminal
UPS flights are not included in the Proposed Action
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Traffic Count Data
m  ATR Data
m  TMC Data

Curbside Operations Analysis
m  Existing Conditions

Roadway Merge, Diverge, and Weave Analysis
m  Existing Conditions

Intersection Capacity Analyses
m  Existing Conditions

Public Transit Services

Curbside Operations Analysis
m  No Build/No Action (existing parking freeze remains)
m  Preferred Alternative (existing parking freeze remains)
m  Preferred Alternative (additional 5,000 on-Airport parking
spaces)

Roadway Merge, Diverge, and Weave Analysis
m  No Build/No Action (existing parking freeze remains)
m  Preferred Alternative (existing parking freeze remains)
m  Preferred Alternative (additional 5,000 on-Airport parking
spaces)

Intersection Capacity Analyses
m  No Build/No Action (existing parking freeze remains)
m  Preferred Alternative (existing parking freeze remains)
m  Preferred Alternative (additional 5,000 on-Airport parking
spaces)

Surface Transportation Figures (Chapters 4 and 5 of the EA/DEIR)

m  Figure E-1: August 2015 Arrivals Level — Peak Hour Traffic
Volumes
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m  Figure E-2: August 2015 Departures Level — Peak Hour
Traffic Volumes
Figure E-3: 2015 Evening — Peak Hour Traffic Volumes
Figure E-4: 2015 Sunday — Peak Hour Traffic Volumes
Figure E-5: No-Action Alternative (Existing Parking Freeze
Remains) — Evening Peak Hour Traffic Volumes

m  Figure E-6: No-Action Alternative (Existing Parking Freeze
Remains) — Sunday Peak Hour Traffic Volumes

m  Figure E-7: Proposed Action (Existing Parking Freeze
Remains) — Evening Peak Hour Traffic Volumes

m  Figure E-8: Proposed Action (Existing Parking Freeze
Remains) — Sunday Peak Hour Traffic Volumes

m  Figure E-9: No-Action Alternative (Existing Parking Freeze
Remains) — Arrivals Level Peak Hour Traffic Volumes

m  Figure E-10: No-Action Alternative (Existing Parking Freeze
Remains) — Departures Level Peak Hour Traffic Volumes

m  Figure E-11: Proposed Action (Existing Parking Freeze
Remains) — Arrivals Level Peak Hour Traffic Volumes

m  Figure E-12: Proposed Action (Existing Parking Freeze
Remains) — Departures Level Peak Hour Traffic Volumes

m  Figure E-13: Proposed Action (Additional 5,000 On-Airport
Parking Spaces) — Evening Peak Hour Traffic Volumes

m  Figure E-14: Proposed Action (Additional 5,000 On-Airport
Parking Spaces) — Sunday Peak Hour Traffic Volumes

m  Figure E-15: Proposed Action (Additional 5,000 On-Airport
Parking Spaces) — Arrivals Level Peak Hour Traffic Volumes

m  Figure E-16: Proposed Action (Additional 5,000 On-Airport
Parking Spaces) — Departure Level Peak Hour Traffic
Volumes
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Traffic Count Data

m  ATR Data
m  TMC Data
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N/S: Gas Station / Terminal E Lot 2 PRECISION File Name : 154582 AA
E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa _PO.Box 301 Berlin, MA 01503 PageNo :1
Office: 508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
Start Time Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn [ Int. Total |
05:00 PM 12 0 0 2 29 4 0 0 0 2 0 22 0 81
05:15 PM 14 0 9 0 1 36 5 0 0 0 0 0 1 26 5 0 97
05:30 PM 15 0 4 1 4 26 5 0 0 0 0 0 5 20 9 0 89
05:45 PM 23 0 8 0 3 30 9 0 0 0 0 0 4 32 4 0 113
Total 64 0 24 1 10 121 23 0 0 0 2 0 10 100 25 0 380
06:00 PM 18 0 11 0 7 35 6 0 0 0 0 0 4 27 8 1 117
06:15 PM 17 0 4 0 8 34 7 1 0 0 0 0 1 30 14 0 116
06:30 PM 8 1 7 0 4 30 4 0 0 0 0 0 6 34 12 0 106
06:45 PM 17 0 2 0 2 21 6 0 0 0 0 0 5 36 6 0 95
Total 60 1 24 0 21 120 23 1 0 0 0 0 16 127 40 1 434
Grand Total 124 1 48 1 31 241 46 1 0 0 2 0 26 227 65 1 814
Apprch % | 71.3 06 27.6 0.6 9.7 755 144 0.3 0 0 100 0 82 712 204 0.3
Total % | 15.2 0.1 5.9 0.1 3.8 29.6 5.7 0.1 0 0 0.2 0 32 279 8 0.1
Cars 122 1 48 1 31 135 46 1 0 0 2 0 26 224 64 1 702
% Cars| 984 100 100 100 100 56 100 100 0 0 100 0 100 98.7 98.5 100 86.2
Heavy Vehicles 2 0 0 0 0 106 0 0 0 0 0 0 0 3 1 0 112
% Heavy Vehicles 1.6 0 0 0 0 44 0 0 0 0 0 0 0 1.3 15 0 13.8
Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left [ u-Tum [ app.Tota | Right [ Thru | Left [ u-Tum | App.Tota | Right [ Thu [ Left | U-Turn | App.Total | Right | Thru [ Left [ u-Turn | App. Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:45 PM
05:45 PM 23 0 8 0 31 3 30 9 0 42 0 0 0 0 0 4 32 4 0 40 113
06:00 PM 18 0 11 0 29 7 35 6 0 48 0 0 0 0 0 4 27 8 1 40 117
06:15 PM 17 0 4 0 21 8 34 7 1 50 0 0 0 0 0 1 30 14 0 45 116
06:30 PM 8 1 7 0 16 4 30 4 0 38 0 0 0 0 0 6 34 12 0 52 106
Total Volume 66 1 30 0 97 22 129 26 1 178 0 0 0 0 0 15 123 38 1 177 452
% App. Total 68 1 30.9 0 124 725 146 0.6 0 0 0 0 85 69.5 215 0.6
PHF | .717 .250 .682 .000 .782 | .688 .921 .722 .250 .890 | .000 .000 .000 .000 .000 | .625 .904 .679 .250 .851 .966
Cars 65 1 30 0 96 22 77 26 1 126 0 0 0 0 0 15 122 37 1 175 397
% Cars | 98.5 100 100 0 99.0| 100 59.7 100 100 70.8 0 0 0 0 0| 100 99.2 97.4 100 98.9 87.8
Heavy Vehicles 1 0 0 0 1 0 52 0 0 52 0 0 0 0 0 0 1 1 0 2 55
% Heavy Vehicles 15 0 0 0 1.0 0 40.3 0 0 29.2 0 0 0 0 0 0 0.8 2.6 0 1.1 12.2
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N/S: Gas Station / Terminal E Lot 2 File Name : 154582 AA

E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 Page No :1

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Groups Printed- Cars

Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
Start Time Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn [ Int. Total |
05:00 PM 12 0 0 14 0 0 0 2 0 22 0 66
05:15 PM 14 0 9 0 1 22 5 0 0 0 0 0 1 26 5 0 83
05:30 PM 14 0 4 1 4 12 5 0 0 0 0 0 5 20 9 0 74
05:45 PM 23 0 8 0 3 17 9 0 0 0 0 0 4 31 3 0 98
Total 63 0 24 1 10 65 23 0 0 0 2 0 10 99 24 0 321
06:00 PM 18 0 11 0 7 23 6 0 0 0 0 0 4 27 8 1 105
06:15 PM 17 0 4 0 8 20 7 1 0 0 0 0 1 30 14 0 102
06:30 PM 7 1 7 0 4 17 4 0 0 0 0 0 6 34 12 0 92
06:45 PM 17 0 2 0 2 10 6 0 0 0 0 0 5 34 6 0 82
Total 59 1 24 0 21 70 23 1 0 0 0 0 16 125 40 1 381
Grand Total 122 1 48 1 31 135 46 1 0 0 2 0 26 224 64 1 702
Apprch % | 70.9 06 27.9 06| 146 634 216 0.5 0 0 100 0 83 711 203 0.3
Total % | 17.4 0.1 6.8 0.1 44 19.2 6.6 0.1 0 0 0.3 0 3.7 319 9.1 0.1
Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left | u-Tum [ App.Toal | Right [ Thru | Left [ u-Tum | App.Total | Right [ Thru [ teft [ U-Turn | App.Total | Right | Thru [ Left | u-Tum [ App.Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:45 PM
05:45 PM 23 0 8 0 31 3 17 9 0 29 0 0 0 0 0 4 31 3 0 38 98
06:00 PM 18 0 11 0 29 7 23 6 0 36 0 0 0 0 0 4 27 8 1 40 105
06:15 PM 17 0 4 0 21 8 20 7 1 36 0 0 0 0 0 1 30 14 0 45 102
06:30 PM 7 1 7 0 15 4 17 4 0 25 0 0 0 0 0 6 34 12 0 52 92
Total Volume 65 1 30 0 96 22 77 26 1 126 0 0 0 0 0 15 122 37 1 175 397
% App. Total | 67.7 1 312 0 175 61.1 20.6 0.8 0 0 0 0 86 69.7 211 0.6
PHF | .707 .250 .682 .000 .774 | .688 .837 .722 .250 .875| .000 .000 .000 .000 .000 | .625 .897 .661 .250 .841 .945
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N/S: Gas Station / Terminal E Lot 2 PRECISION File Name : 154582 AA
E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa _PO.Box 301 Berlin, MA 01503 PageNo :1
Office: 508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
Start Time Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn [ Int. Total |
05:00 PM 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 15
05:15 PM 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 14
05:30 PM 1 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 15
05:45 PM 0 0 0 0 0 13 0 0 0 0 0 0 0 1 1 0 15
Total 1 0 0 0 0 56 0 0 0 0 0 0 0 1 1 0 59
06:00 PM 0 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 12
06:15 PM 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 14
06:30 PM 1 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 14
06:45 PM 0 0 0 0 0 11 0 0 0 0 0 0 0 2 0 0 13
Total 1 0 0 0 0 50 0 0 0 0 0 0 0 2 0 0 53
Grand Total 2 0 0 0 0 106 0 0 0 0 0 0 0 3 1 0 112
Apprch % 100 0 0 0 0 100 0 0 0 0 0 0 0 75 25 0
Total % 1.8 0 0 0 0 946 0 0 0 0 0 0 0 2.7 0.9 0
Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left | u-Tum [ App.Toal | Right [ Thru | Left [ u-Tum | App.Total | Right [ Thru [ teft [ U-Turn | App.Total | Right | Thru [ Left | u-Tum [ App.Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 0 0 0 0 0 0 15 0 0 15 0 0 0 0 0 0 0 0 0 0 15
05:15 PM 0 0 0 0 0 0 14 0 0 14 0 0 0 0 0 0 0 0 0 0 14
05:30 PM 1 0 0 0 1 0 14 0 0 14 0 0 0 0 0 0 0 0 0 0 15
05:45 PM 0 0 0 0 0 0 13 0 0 13 0 0 0 0 0 0 1 1 0 2 15
Total Volume 1 0 0 0 1 0 56 0 0 56 0 0 0 0 0 0 1 1 0 2 59
% App. Total | 100 0 0 0 0 100 0 0 0 0 0 0 0 50 50 0
PHF | .250 .000 .000 .000 .250 | .000 .933 .000 .000 .933 | .000 .000 .000 .000 .000 | .000 .250 .250 .000 .250 .983
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N/S: Gas Station / Terminal E Lot 2 File Name : 154582 AA

E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 Page No :1

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
?If’iret Right | Thru Left | pedseB | peasws | Right | Thru Left | pedssB | pessne | Right | Thru Left | pessws | PedsEB | Right | Thru Left | pessns | PedssB | Int. Total
05:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:15 PM 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4
05:30 PM 0 0 0 0 0 0 0 0 2 6 0 0 0 1 0 0 0 0 1 0 10
05:45 PM 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 4
Total 0 0 0 0 0 0 0 0 3 14 0 0 0 1 0 0 0 0 1 0 19
06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
06:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Grand Total 0 0 0 1 0 0 0 0 3 14 0 0 0 1 0 0 0 0 1 0 20
Apprch % 0 0 0 100 0 0 0 0 176 824 0 0 0 100 0 0 0 0 100 0
Total % 0 0 0 5 0 0 0 0 15 70 0 0 0 5 0 0 0 0 5 0
Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West

Peds
NB

Peds.
EB

Peds
sB

Start Time | Right ‘ Thru‘ Left‘ Peds | Peds

EB we

Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

app. Total | Right ‘ Thru ‘ Left ‘ Peds

sB

app. Total | Right ‘ Thru ‘ Left ‘ Peds

app. Total | Right ‘ Thru ‘ Left ‘ Peds
wB NB

App. Total | Int. Total

05:00 PM 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1
05:15 PM 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 4
05:30 PM 0 0 0 0 0 0 0 0 0 2 6 8 0 0 0 1 0 1 0 0 0 1 0 1 10
05:45 PM 0 0 0 0 0 0 0 0 0 1 3 4 0 0 0 0 0 0 0 0 0 0 0 0 4
Total Volume 0 0 0 0 0 0 0 0 0 3 14 17 0 0 0 1 0 1 0 0 0 1 0 1 19
% App. Total 0 0 0 0 0 0 0 0 176 824 0 0 0 100 0 0 0 0 100 0

PHF | .000 .000 .000 .000 .000 .000 | .000 .000 .000 .375 .583 .531| .000 .000 .000 .250 .000 .250 | .000 .000 .000 .250 .000 .250 | .475
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N/S: Gas Station / Terminal E Lot 2 File Name : 154582 AA

E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 Page No :1

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Gas Station Driveway Arrivals Level Service Road Terminal E Lot 2 Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left [ u-Tum [ app.Total | Right [ Thru | Left [ u-Tum | App.Tota | Right [ Thu [ Left | U-Turn | App.Total | Right | Thru [ Left [ u-Turn | App. Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:45 PM
05:45 PM 23 0 8 0 31 3 30 9 0 42 0 0 0 0 0 4 32 4 0 40 113
06:00 PM 18 0 11 0 29 7 35 6 0 48 0 0 0 0 0 4 27 8 1 40 117
06:15 PM 17 0 4 0 21 8 34 7 1 50 0 0 0 0 0 1 30 14 0 45 116
06:30 PM 8 1 7 0 16 4 30 4 0 38 0 0 0 0 0 6 34 12 0 52 106
Total Volume 66 1 30 0 97 22 129 26 1 178 0 0 0 0 0 15 123 38 1 177 452
% App. Total 68 1 30.9 0 124 725 14.6 0.6 0 0 0 0 85 69.5 215 0.6
PHF | .717 .250 .682 .000 782 | .688 .921 .722 .250 .890 | .000 .000 .000 .000 .000 | .625 .904 .679 .250 .851 .966
Cars 65 1 30 0 96 22 77 26 1 126 0 0 0 0 0 15 122 37 1 175 397
% Cars | 98.5 100 100 0 99.0| 100 59.7 100 100 70.8 0 0 0 0 0| 100 99.2 97.4 100 98.9 87.8
Heavy Vehicles 1 0 0 0 1 0 52 0 0 52 0 0 0 0 0 0 1 1 0 2 55
% Heavy Vehicles 15 0 0 0 1.0 0 40.3 0 0 29.2 0 0 0 0 0 0 0.8 2.6 0 1.1 12.2
Gas Station Driveway
Out In Total
59 96 155
1 1 2
60 97 157
65 1 30 0
1 0 0 0
66 1 30 0
fl?ht Thru Left U-Turn
Peak Hour Data
EECE S P t 2 o3
(e - ZNN & Gls s
8 N North . @k N7
S N N| = —
(}% E o E - = Peak Hour Begins at 05:45 PM E_T g ad _ g
® 0 O]« Sla P o
3 - Cars o ®|N 0 g
2 [awls T <+ Heavy Vehicles N NS 5
§ 8 RIS - ol E ¢ 6' Py
£ 2 2 B NlE 8
[<C ) Slelom Bo o= 8
Left Thru Right U-Turn
0 0 0 0
0 0 0 0
0 0 0 0
42 0 42
0 0 0
42 0 42
Out In Total
Terminal E Lot 2
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N/S: Gas Station / Parking Lot Exit File Name : 154582 BB

E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 PageNo :1

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Groups Printed- Cars - Heavy Vehicles

Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West
Start Time Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn [ Int. Total |
05:00 PM 27 0 1 0 2 77 0 0 0 0 1 0 0 19 36 0 163
05:15 PM 17 0 2 0 4 75 0 0 0 0 0 0 0 21 29 0 148
05:30 PM 29 0 3 0 3 72 0 0 1 1 0 0 0 15 42 0 166
05:45 PM 26 0 0 0 5 79 0 0 0 0 1 0 0 21 36 0 168
Total 99 0 6 0 14 303 0 0 1 1 2 0 0 76 143 0 645
06:00 PM 30 0 2 0 8 84 0 0 0 0 0 0 0 19 39 0 182
06:15 PM 33 0 0 0 4 76 0 0 0 0 0 0 0 23 38 0 174
06:30 PM 36 0 0 0 4 64 0 0 1 0 1 0 0 24 34 0 164
06:45 PM 28 0 3 0 2 68 0 0 0 0 0 0 0 26 31 0 158
Total 127 0 5 0 18 292 0 0 1 0 1 0 0 92 142 0 678
Grand Total 226 0 11 0 32 595 0 0 2 1 3 0 0 168 285 0 1323
Apprch % | 95.4 0 4.6 0 51 949 0 0| 333 16.7 50 0 0 371 629 0
Total % | 17.1 0 0.8 0 24 45 0 0 0.2 0.1 0.2 0 0 127 215 0
Cars 225 0 11 0 31 406 0 0 2 1 3 0 0 167 284 0 1130
% Cars| 99.6 0 100 0] 969 68.2 0 0 100 100 100 0 0 994 99.6 0 85.4
Heavy Vehicles 1 0 0 0 1 189 0 0 0 0 0 0 0 1 1 0 193
% Heavy Vehicles 0.4 0 0 0 3.1 31.8 0 0 0 0 0 0 0 0.6 0.4 0 14.6
Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left [ u-Tum [ app.Tota | Right [ Thru | Left [ u-Tum | App.Tota | Right [ Thu [ Left | U-Turn | App.Total | Right | Thru [ Left [ u-Turn | App. Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 29 0 3 0 32 3 72 0 0 75 1 1 0 0 2 0 15 42 0 57 166
05:45 PM 26 0 0 0 26 5 79 0 0 84 0 0 1 0 1 0 21 36 0 57 168
06:00 PM 30 0 2 0 32 8 84 0 0 92 0 0 0 0 0 0 19 39 0 58 182
06:15 PM 33 0 0 0 33 4 76 0 0 80 0 0 0 0 0 0 23 38 0 61 174
Total Volume | 118 0 5 0 123 20 311 0 0 331 1 1 1 0 3 0 78 155 0 233 690
% App. Total | 95.9 0 4.1 0 6 94 0 0 33.3 33.3 33.3 0 0 335 66.5 0
PHF | .894 .000 .417 .000 .932 | .625 .926 .000 .000 .899 | .250 .250 .250 .000 375 | .000 .848 .923 .000 .955 .948
Cars | 117 0 5 0 122 19 219 0 0 238 1 1 1 0 3 0 77 155 0 232 595
% Cars | 99.2 0 100 0 99.2 | 95.0 70.4 0 0 71.9| 100 100 100 0 100 0 98.7 100 0 99.6 86.2
Heavy Vehicles 1 0 0 0 1 1 92 0 0 93 0 0 0 0 0 0 1 0 0 1 95
% Heavy Vehicles 0.8 0 0 0 0.8 5.0 29.6 0 0 28.1 0 0 0 0 0 0 1.3 0 0 0.4 13.8
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N/S: Gas Station / Parking Lot Exit File Name : 154582 BB

E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 PageNo :1

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Groups Printed- Cars

Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West
Start Time Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn [ Int. Total |
05:00 PM 27 0 1 0 2 53 0 0 0 0 1 0 0 19 36 0 139
05:15 PM 17 0 2 0 4 48 0 0 0 0 0 0 0 21 29 0 121
05:30 PM 29 0 3 0 3 49 0 0 1 1 0 0 0 15 42 0 143
05:45 PM 25 0 0 0 5 56 0 0 0 0 1 0 0 20 36 0 143
Total 98 0 6 0 14 206 0 0 1 1 2 0 0 75 143 0 546
06:00 PM 30 0 2 0 8 60 0 0 0 0 0 0 0 19 39 0 158
06:15 PM 33 0 0 0 3 54 0 0 0 0 0 0 0 23 38 0 151
06:30 PM 36 0 0 0 4 42 0 0 1 0 1 0 0 24 34 0 142
06:45 PM 28 0 3 0 2 44 0 0 0 0 0 0 0 26 30 0 133
Total 127 0 5 0 17 200 0 0 1 0 1 0 0 92 141 0 584
Grand Total 225 0 11 0 31 406 0 0 2 1 3 0 0 167 284 0 1130
Apprch % | 95.3 0 4.7 0 71 929 0 0| 333 16.7 50 0 0 37 63 0
Total % | 19.9 0 1 0 27 359 0 0 0.2 0.1 0.3 0 0 148 251 0
Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left | u-Tum [ App.Toal | Right [ Thru | Left [ u-Tum | App.Total | Right [ Thru [ teft [ U-Turn | App.Total | Right | Thru [ Left | u-Tum [ App.Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 29 0 3 0 32 3 49 0 0 52 1 1 0 0 2 0 15 42 0 57 143
05:45 PM 25 0 0 0 25 5 56 0 0 61 0 0 1 0 1 0 20 36 0 56 143
06:00 PM 30 0 2 0 32 8 60 0 0 68 0 0 0 0 0 0 19 39 0 58 158
06:15 PM 33 0 0 0 33 3 54 0 0 57 0 0 0 0 0 0 23 38 0 61 151
Total Volume | 117 0 5 0 122 19 219 0 0 238 1 1 1 0 3 0 77 155 0 232 595
% App. Total | 95.9 0 41 0 8 92 0 0 33.3 33.3 333 0 0 33.2 66.8 0
PHF | .886 .000 .417 .000 .924 | 594 913 .000 .000 .875] .250 .250 .250 .000 .375] .000 .837 .923 .000 .951 .941
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N/S: Gas Station / Parking Lot Exit PRECISION File Name : 154582 BB
E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa _PO.Box 301 Berlin, MA 01503 Page No :1
Office: 508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West
Start Time Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn Right [ Thru | Left | U-Turn [ Int. Total |
05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24
05:15 PM 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 27
05:30 PM 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 23
05:45 PM 1 0 0 0 0 23 0 0 0 0 0 0 0 1 0 0 25
Total 1 0 0 0 0 97 0 0 0 0 0 0 0 1 0 0 99
06:00 PM 0 0 0 0 0 24 0 0 0 0 0 0 0 0 0 0 24
06:15 PM 0 0 0 0 1 22 0 0 0 0 0 0 0 0 0 0 23
06:30 PM 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0 22
06:45 PM 0 0 0 0 0 24 0 0 0 0 0 0 0 0 1 0 25
Total 0 0 0 0 1 92 0 0 0 0 0 0 0 0 1 0 94
Grand Total 1 0 0 0 1 189 0 0 0 0 0 0 0 1 1 0 193
Apprch % 100 0 0 0 0.5 995 0 0 0 0 0 0 0 50 50 0
Total % 0.5 0 0 0 0.5 97.9 0 0 0 0 0 0 0 0.5 0.5 0
Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left | u-Tum [ App.Toal | Right [ Thru | Left [ u-Tum | App.Total | Right [ Thru [ teft [ U-Turn | App.Total | Right | Thru [ Left | u-Tum [ App.Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 0 0 0 0 0 0 24 0 0 24 0 0 0 0 0 0 0 0 0 0 24
05:15 PM 0 0 0 0 0 0 27 0 0 27 0 0 0 0 0 0 0 0 0 0 27
05:30 PM 0 0 0 0 0 0 23 0 0 23 0 0 0 0 0 0 0 0 0 0 23
05:45 PM 1 0 0 0 1 0 23 0 0 23 0 0 0 0 0 0 1 0 0 1 25
Total Volume 1 0 0 0 1 0 97 0 0 97 0 0 0 0 0 0 1 0 0 1 99
% App. Total | 100 0 0 0 0 100 0 0 0 0 0 0 0 100 0 0
PHF | .250 .000 .000 .000 .250 0 .898 .000 .000 .898 | .000 .000 .000 .000 .000 | .000 .250 .000 .000 .250 917
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N/S: Gas Station / Parking Lot Exit File Name : 154582 BB

E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 PageNo :1

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West

?If’iret Right | Thru Left | pedseB | peasws | Right | Thru Left | pedssB | pessne | Right | Thru Left | pessws | PedsEB | Right | Thru Left | pessns | PedssB | Int. Total
05:00 PM 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
05:15 PM 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
05:30 PM 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
05:45 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 0 0 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
06:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 PM 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
06:45 PM 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Total 0 0 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Grand Total 0 0 0 8 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16

Apprch % 0 0 0 50 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total % 0 0 0 50 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road

From North From East From South From West
Start Time | Right ‘ Thru ‘ Left‘ Peds | Peds
EB wB

Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

Peds
NB

Peds.
EB

Peds
sB

app. Total | Right ‘ Thru ‘ Left ‘ Peds

sB

app. Total | Right ‘ Thru ‘ Left ‘ Peds

app. Total | Right ‘ Thru ‘ Left ‘ Peds
wB NB

App. Total | Int. Total

05:00 PM 0 0 0 2 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
05:15 PM 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
05:30 PM 0 0 0 1 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
05:45 PM 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Total Volume 0 0 0 4 6 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
% App. Total 0 0 0 40 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PHF | .000 .000 .000 .500 .500 .625|.000 .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 .000 | .625
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N/S: Gas Station / Parking Lot Exit
E/W: Arrivals Level Service Road
City, State: Boston, MA

Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

File Name
Site Code

Start Date
Page No

: 154582 BB
: 13220.00

: 8/16/2015
01

Gas Station Driveway Arrivals Level Service Road Parking Lot Exit Arrivals Level Service Road
From North From East From South From West
Start Time | Right | Thru [ Left [ u-Tum [ app.Total | Right [ Thru | Left [ u-Tum | App.Tota | Right [ Thu [ Left | U-Turn | App.Total | Right | Thru [ Left [ u-Turn | App. Total | Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 29 0 3 0 32 3 72 0 0 75 1 1 0 0 2 0 15 42 0 57 166
05:45 PM 26 0 0 0 26 5 79 0 0 84 0 0 1 0 1 0 21 36 0 57 168
06:00 PM 30 0 2 0 32 8 84 0 0 92 0 0 0 0 0 0 19 39 0 58 182
06:15 PM 33 0 0 0 33 4 76 0 0 80 0 0 0 0 0 0 23 38 0 61 174
Total Volume | 118 0 5 0 123 20 311 0 0 331 1 1 1 0 3 0 78 155 0 233 690
% App. Total | 95.9 0 4.1 0 6 94 0 0 33.3 33.3 33.3 0 0 335 66.5 0
PHF | .894 .000 .417 .000 932 | .625 .926 .000 .000 .899 | .250 .250 .250 .000 .375| .000 .848 .923 .000 .955 .948
Cars | 117 0 5 0 122 19 219 0 0 238 1 1 1 0 3 0 77 155 0 232 595
% Cars | 99.2 0 100 0 99.2 | 95.0 70.4 0 0 71.9| 100 100 100 0 100 0 98.7 100 0 99.6 86.2
Heavy Vehicles 1 0 0 0 1 1 92 0 0 93 0 0 0 0 0 0 1 0 0 1 95
% Heavy Vehicles 0.8 0 0 0 0.8 50 29.6 0 0 28.1 0 0 0 0 0 0 1.3 0 0 0.4 13.8
Gas Station Driveway
Out In Total
175 122 297
1 1 2
176 123 299
117 0 5 0
1 0 0 0
118 0 5 0
fl?ht Thru Left U-Turn
Peak Hour Data
EE83E |2 85t e o3
(e - S »| ®S s
8 ~ | 5 North . il Ll Z
(}% g - g = Peak Hour Begins at 05:30 PM E_T § Q E ol e g
|— >
g eolez Cars g 8 8 g %
2 o Z < Heavy Vehicles 3 Ploloo %
E 8 82 o o|o|E ¢ o3
g 2 = EloRE 8
< :I) Sloloo (S I ol
Left Thru Right U-Turn
1 1 1 0
0 0 0 0
1 1 1 0
0 3 3
0 0 0
0 3 3
Out In Total
Parking Lot Exit
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N: UPS Driveway PRECISION File Name : 154582 CC
E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa _PO.Box 301 Berlin, MA 01503 PageNo :1
Office:508.481.3999 Fax: 508.545.1234
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left | U-Turn Right | Thru | U-Turn Thru | Left | U-Turn Int. Total |
05:00 PM 0 0 0 0 69 0 22 0 0 91
05:15 PM 1 1 0 2 65 0 19 0 0 88
05:30 PM 1 2 0 2 72 0 21 1 0 99
05:45 PM 3 0 0 1 75 0 21 0 0 100
Total 5 3 0 5 281 0 83 1 0 378
06:00 PM 1 2 0 5 66 0 15 0 0 89
06:15 PM 2 5 0 3 70 1 20 1 0 102
06:30 PM 2 0 0 0 54 1 32 2 0 91
06:45 PM 2 1 0 3 68 6 28 1 0 109
Total 7 8 0 11 258 8 95 4 0 391
Grand Total 12 11 0 16 539 8 178 5 0 769
Apprch % 52.2 47.8 0 2.8 95.7 1.4 97.3 2.7 0
Total % 1.6 1.4 0 2.1 70.1 1 23.1 0.7 0
Cars 12 11 0 16 311 8 176 5 0 539
% Cars 100 100 0 100 57.7 100 98.9 100 0 70.1
Heavy Vehicles 0 0 0 0 228 0 2 0 0 230
% Heavy Vehicles 0 0 0 0 42.3 0 1.1 0 0 29.9
UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left| U-Turn [ App. Total Right | Thru|  U-Turn [  App. Total Thru | Left | U-Turn [ App. Total Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:00 PM
06:00 PM 1 2 0 3 5 66 0 71 15 0 0 15 89
06:15 PM 2 5 0 7 3 70 1 74 20 1 0 21 102
06:30 PM 2 0 0 2 0 54 1 55 32 2 0 34 91
06:45 PM 2 1 0 3 3 68 6 77 28 1 0 29 109
Total Volume 7 8 0 15 11 258 8 277 95 4 0 99 391
% App. Total | 46.7 53.3 0 4 931 2.9 96 4 0
PHF .875 .400 000 .536 .550 921 .333 .899 742 .500 .000 728 .897
Cars 7 8 0 15 11 142 8 161 93 4 0 97 273
% Cars 100 100 0 100 100 55.0 100 58.1 97.9 100 0 98.0 69.8
Heavy Vehicles 0 0 0 0 0 116 0 116 2 0 0 2 118
% Heavy Vehicles 0 0 0 0 0 45.0 0 41.9 21 0 0 2.0 30.2
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N: UPS Driveway PRECISION File Name : 154582 CC
E/W: Arrivals Level Service Road PRECISION Site Code : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa _PO.Box 301 Berlin, MA 01503 PageNo :1
Office:508.481.3999 Fax: 508.545.1234
Email: datarequests@pdillc.com
Groups Printed- Cars
UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left | U-Turn Right | Thru | U-Turn Thru | Left | U-Turn Int. Total |
05:00 PM 0 0 0 0 43 0 22 0 0 65
05:15 PM 1 1 0 2 35 0 19 0 0 58
05:30 PM 1 2 0 2 45 0 21 1 0 72
05:45 PM 3 0 0 1 46 0 21 0 0 71
Total 5 3 0 5 169 0 83 1 0 266
06:00 PM 1 2 0 5 38 0 15 0 0 61
06:15 PM 2 5 0 3 43 1 20 1 0 75
06:30 PM 2 0 0 0 30 1 32 2 0 67
06:45 PM 2 1 0 3 31 6 26 1 0 70
Total 7 8 0 11 142 8 93 4 0 273
Grand Total 12 11 0 16 311 8 176 5 0 539
Apprch % 52.2 47.8 0 4.8 92.8 2.4 97.2 2.8 0
Total % 2.2 2 0 3 57.7 15 32.7 0.9 0
UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left [  U-Turn | App. Total Right | Thru] U-Turn |  App. Total Thru | Left | U-Turn| App. Total Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 1 2 0 3 2 45 0 47 21 1 0 22 72
05:45 PM 3 0 0 3 1 46 0 47 21 0 0 21 71
06:00 PM 1 2 0 3 5 38 0 43 15 0 0 15 61
06:15 PM 2 5 0 7 3 43 1 47 20 1 0 21 75
Total Volume 7 9 0 16 11 172 1 184 77 2 0 79 279
% App. Total 43.8 56.2 0 6 93.5 0.5 97.5 2.5 0
PHF .583 .450 .000 571 .550 .935 .250 979 917 .500 .000 .898 .930
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N: UPS Driveway PRECISION File Name : 154582 CC
E/W: Arrivals Level Service Road PRECISION Site Code : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa _PO.Box 301 Berlin, MA 01503 PageNo :1
Office:508.481.3999 Fax: 508.545.1234
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left | U-Turn Right | Thru | U-Turn Thru | Left | U-Turn Int. Total |
05:00 PM 0 0 0 0 26 0 0 0 0 26
05:15 PM 0 0 0 0 30 0 0 0 0 30
05:30 PM 0 0 0 0 27 0 0 0 0 27
05:45 PM 0 0 0 0 29 0 0 0 0 29
Total 0 0 0 0 112 0 0 0 0 112
06:00 PM 0 0 0 0 28 0 0 0 0 28
06:15 PM 0 0 0 0 27 0 0 0 0 27
06:30 PM 0 0 0 0 24 0 0 0 0 24
06:45 PM 0 0 0 0 37 0 2 0 0 39
Total 0 0 0 0 116 0 2 0 0 118
Grand Total 0 0 0 0 228 0 2 0 0 230
Apprch % 0 0 0 0 100 0 100 0 0
Total % 0 0 0 0 99.1 0 0.9 0 0
UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left [  U-Turn | App. Total Right | Thru] U-Turn |  App. Total Thru | Left | U-Turn| App. Total Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:00 PM
06:00 PM 0 0 0 0 0 28 0 28 0 0 0 0 28
06:15 PM 0 0 0 0 0 27 0 27 0 0 0 0 27
06:30 PM 0 0 0 0 0 24 0 24 0 0 0 0 24
06:45 PM 0 0 0 0 0 37 0 37 2 0 0 2 39
Total Volume 0 0 0 0 0 116 0 116 2 0 0 2 118
% App. Total 0 0 0 0 100 0 100 0 0
PHF .000 .000 .000 .000 .000 784 000 .784 .250 .000 .000 .250 .756
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N: UPS Driveway File Name : 154582 CC

E/W: Arrivals Level Service Road PRECISION Site Code  : 13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 Page No :1

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left | Peds EB | Peds WB Right | Thru| Peds SB| Peds NB Thru | Left | Peds NB ] Peds SB Int. Total |

05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 PM 0 0 0 1 0 0 0 0 0 0 0 0 1
Total 0 0 0 1 0 0 0 0 0 0 0 0 1
Grand Total 0 0 0 1 0 0 0 0 0 0 0 0 1

Apprch % 0 0 0 100 0 0 0 0 0 0 0 0

Total % 0 0 0 100 0 0 0 0 0 0 0 0

UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left | PedsEB | Peds WB | App. Total Right [ Thru | Peds SB [ Peds NB | App. Total Thru | Left | PedsNB | Peds SB [ App. Total Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:00 PM
06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 PM 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1
Total Volume 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1
% App. Total 0 0 0 100 0 0 0 0 0 0 0 0

PHF .000 .000 .000 250 .250 000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250
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N: UPS Driveway PRECISION File Name : 154582 CC
E/W: Arrivals Level Service Road D ATA Site Code :13220.00
City, State: Boston, MA INDUSTRIES, LLC Start Date :8/16/2015
Client: VHB/ A. Costa PO.Box 301 Berlin, MA 01503 Page No :1
Office: 508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com
UPS Driveway Arrivals Level Service Road Arrivals Level Service Road
From North From East From West
Start Time Right | Left | U-Turn [  App. Total Right | Thru|  U-Turn [ App. Total Thru | Left |  U-Turn [ App. Total Int. Total |
Peak Hour Analysis From 05:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:00 PM
06:00 PM 1 2 0 3 5 66 0 71 15 0 0 15 89
06:15 PM 2 5 0 7 3 70 1 74 20 1 0 21 102
06:30 PM 2 0 0 2 0 54 1 55 32 2 0 34 91
06:45 PM 2 1 0 3 3 68 6 77 28 1 0 29 109
Total Volume 7 8 0 15 11 258 8 277 95 4 0 99 391
% App. Total 46.7 53.3 0 4 93.1 2.9 96 4 0
PHF .875 .400 .000 .536 .550 .921 .333 .899 742 .500 .000 .728 .897
Cars 7 8 0 15 11 142 8 161 93 4 0 97 273
% Cars 100 100 0 100 100 55.0 100 58.1 97.9 100 0 98.0 69.8
Heavy Vehicles 0 0 0 0 0 116 0 116 2 0 0 2 118
% Heavy Vehicles 0 0 0 0 0 45.0 0 41.9 21 0 0 2.0 30.2
UPS Driveway
Out In Total
15 15 30
0 0 0
15 15 30
7 8 0
0 0 0
7 8 0
:ii?ht Left U-Turn
Peak Hour Data
RS b
S E NREIE) s olv|. B + 3 5B o 3
8 9 North g & B 5
2 [~olo TlRlek o
g o e R Peak Hour Begins at 06:00 PM 4 H
§ 'f Cars E:: § E 5 § E :03 > %
% [z aw o olo % Heavy Vehicles 5 %
EN Sd8 = c 53
S > Seloa] gk gg 2
<C Q| N = 5
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR A Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
NB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/15/15 0 0 35 1 5 0 0 41
01:00 0 0 59 1 5 3 0 68
02:00 0 0 50 3 7 0 0 60
03:00 0 0 23 0 7 2 1 33
04:00 0 0 12 0 4 0 0 16
05:00 0 0 9 1 10 0 0 20
06:00 0 0 24 1 14 0 0 39
07:00 0 0 40 3 20 1 0 64
08:00 0 0 75 1 16 0 0 92
09:00 0 0 35 2 21 1 0 59
10:00 0 0 44 3 21 0 0 68
11:00 0 0 35 3 27 1 0 66
12 PM 0 0 134 1 25 0 0 160
13:00 0 0 263 3 21 0 0 287
14:00 0 0 388 8 24 0 0 420
15:00 0 0 318 7 27 0 0 352
16:00 0 0 280 12 31 0 0 323
17:00 0 0 236 1 28 0 0 265
18:00 0 0 327 8 21 0 0 356
19:00 0 0 372 21 18 1 0 412
20:00 0 0 292 18 20 1 0 331
21:00 0 0 293 7 20 0 0 320
22:00 0 0 286 7 9 0 0 302
23:00 0 0 146 1 16 0 0 163
Total 0 0 3776 113 417 10 1 4317
Percent 0.0% 0.0% 87.5% 2.6% 9.7% 0.2% 0.0% 0.0%
AM Peak 08:00 02:00 11:00 01:00 03:00 08:00
Vol. 75 3 27 3 1 92
PM Peak 14:00 19:00 16:00 19:00 14:00
Vol. 388 21 31 1 420
Page 1
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA

Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

154582 ATR A Class
Site Code: 13220.00
Date Start: 15-Aug-15

NB Email: datarequests@pdillc.com

Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/16/15 0 0 72 0 10 0 0 82
01:00 0 0 27 1 9 0 0 37
02:00 0 0 11 1 3 0 0 15
03:00 0 0 8 1 3 0 0 12
04:00 0 0 2 0 4 1 0 7
05:00 0 0 31 1 8 0 0 40
06:00 0 0 41 1 20 1 0 63
07:00 0 0 60 3 21 0 0 84
08:00 0 0 76 3 26 0 0 105
09:00 0 0 27 0 26 0 0 53
10:00 0 0 23 3 24 1 0 51
11:00 0 0 50 1 21 0 0 72
12 PM 0 0 158 4 22 0 0 184
13:00 0 0 266 5 28 0 0 299
14:00 0 0 371 4 30 0 0 405
15:00 0 0 289 3 26 1 0 319
16:00 0 0 224 6 30 2 0 262
17:00 0 0 234 4 25 0 0 263
18:00 0 0 500 15 25 0 0 540
19:00 0 0 436 9 17 0 0 462
20:00 0 0 367 10 24 0 0 401
21:00 0 0 240 1 24 0 0 265
22:00 0 0 106 7 14 0 0 127
23:00 0 0 86 3 14 0 0 103
Total 0 0 3705 86 454 6 0 4251
Percent 0.0% 0.0% 87.2% 2.0% 10.7% 0.1% 0.0% 0.0%
AM Peak 08:00 07:00 08:00 04:00 08:00
Vol. 76 3 26 1 105
PM Peak 18:00 18:00 14:00 16:00 18:00
Vol. 500 15 30 2 540

Page 2
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR A Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
NB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/17/15 0 0 25 1 5 0 0 31
01:00 0 0 19 0 3 0 0 22
02:00 0 0 5 0 1 1 0 7
03:00 0 0 5 1 3 1 0 10
04:00 0 0 12 1 8 2 1 24
05:00 0 0 25 3 12 0 0 40
06:00 0 1 51 7 19 1 0 79
07:00 0 0 70 8 29 2 0 109
08:00 0 0 83 4 29 0 0 116
09:00 0 0 31 8 30 3 0 72
10:00 0 0 45 0 31 2 0 78
11:00 0 0 65 9 26 1 0 101
12 PM 0 0 162 5 19 0 0 186
13:00 0 0 254 8 28 0 0 290
14:00 0 0 294 7 30 0 0 331
15:00 0 0 288 9 30 1 0 328
16:00 0 0 247 7 28 1 0 283
17:00 0 0 269 18 27 0 0 314
18:00 0 0 379 13 24 0 0 416
19:00 0 0 425 14 31 0 0 470
20:00 0 0 357 0 23 2 0 382
21:00 0 0 261 5 20 2 0 288
22:00 0 0 164 3 12 2 0 181
23:00 0 0 102 2 5 0 0 109
Total 0 1 3638 133 473 21 1 4267
Percent 0.0% 0.0% 85.3% 3.1% 11.1% 0.5% 0.0% 0.0%
AM Peak 06:00 08:00 11:00 10:00 09:00 04:00 08:00
Vol. 1 83 9 31 3 1 116
PM Peak 19:00 17:00 19:00 20:00 19:00
Vol. 425 18 31 2 470
Page 3
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR A Class
INDUSTRIES, LLC Site Code: 13220.00
Offici:oégg):lg?;;ghgy e085a0.1234 Date Start: 15-Aug-15
NB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/18/15 0 0 31 1 8 0 0 40
01:00 0 0 14 1 2 1 0 18
02:00 0 0 5 0 3 0 0 8
03:00 0 0 5 1 2 1 1 10
04:00 0 0 12 0 5 1 0 18
05:00 0 0 32 4 13 2 0 51
06:00 0 0 77 9 29 2 0 117
07:00 0 0 87 1 30 0 0 118
08:00 0 0 75 5 25 0 0 105
09:00 0 0 39 7 33 2 0 81
10:00 0 0 50 7 29 1 0 87
11:00 0 0 56 5 36 1 0 98
12 PM 0 0 142 7 29 2 0 180
13:00 0 0 178 10 29 2 1 220
14:00 0 0 286 12 33 1 0 332
15:00 0 0 193 3 24 0 0 220
16:00 0 0 216 2 27 1 0 246
17:00 0 0 290 2 29 2 0 323
18:00 0 0 437 18 30 0 0 485
19:00 0 0 394 19 20 0 0 433
20:00 0 0 417 18 14 0 0 449
21:00 0 0 289 3 2 0 0 294
22:00 0 1 155 7 15 0 0 178
23:00 0 0 145 0 9 0 0 154
Total 0 1 3625 142 476 19 2 4265
Percent 0.0% 0.0% 85.0% 3.3% 11.2% 0.4% 0.0% 0.0%
AM Peak 07:00 06:00 11:00 05:00 03:00 07:00
Vol. 87 9 36 2 1 118
PM Peak 22:00 18:00 19:00 14:00 12:00 13:00 18:00
Vol. 1 437 19 33 2 1 485
Page 4
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR A Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start NB Sat
Time AM. P.M. 15'f5”9'
12:00 15 25
12:15 7 40
12:30 11 52
12:45 8 41 43 160
01:00 5 72
01:15 12 73
01:30 19 79
01:45 32 68 63 287
02:00 20 77
02:15 17 98
02:30 11 136
02:45 12 60 109 420
03:00 15 88
03:15 2 91
03:30 7 91
03:45 9 33 82 352
04:00 3 83
04:15 2 92
04:30 7 73
04:45 4 16 75 323
05:00 3 57
05:15 5 58
05:30 7 63
05:45 5 20 87 265
06:00 6 83
06:15 9 78
06:30 14 106
06:45 10 39 89 356
07:00 7 94
07:15 17 118
07:30 20 111
07:45 20 64 89 412
08:00 24 101
08:15 27 88
08:30 23 83
08:45 18 92 59 331
09:00 18 57
09:15 9 50
09:30 15 92
09:45 17 59 121 320
10:00 20 81
10:15 20 71
10:30 12 82
10:45 16 68 68 302
11:00 19 32
11:15 13 30
11:30 21 45
11:45 13 66 56 163
Total 626 3691
Percent 100.0% 0.0% 0.0%
Day Total 4317
Peak 07:45 - 02:15 - - - - - - - -
Vol. 94 - 431 - - - - - - - -
P.H.F. 0.870 0.792
Page 1
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR A Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start NB Sun
Time AM. P.M. 16'1“5”9'
12:00 45 27
12:15 16 60
12:30 13 46
12:45 8 82 51 184
01:00 14 70
01:15 10 83
01:30 6 58
01:45 7 37 88 299
02:00 8 95
02:15 2 113
02:30 2 105
02:45 3 15 92 405
03:00 6 89
03:15 3 83
03:30 1 82
03:45 2 12 65 319
04:00 0 63
04:15 4 67
04:30 1 73
04:45 2 7 59 262
05:00 3 52
05:15 10 53
05:30 11 68
05:45 16 40 90 263
06:00 14 132
06:15 22 143
06:30 13 137
06:45 14 63 128 540
07:00 19 100
07:15 26 122
07:30 17 133
07:45 22 84 107 462
08:00 25 108
08:15 30 99
08:30 29 92
08:45 21 105 102 401
09:00 14 78
09:15 12 60
09:30 16 64
09:45 11 53 63 265
10:00 15 29
10:15 9 16
10:30 12 57
10:45 15 51 25 127
11:00 15 37
11:15 17 30
11:30 20 23
11:45 20 72 13 103
Total 621 3630
Percent 100.0% 0.0% 0.0%
Day Total 4251
Peak 07:45 - 06:00 - - - - - - - -
Vol. 106 - 540 - - - - - - - -
P.H.F. 0.883 0.944
Page 2
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR A Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start NB Mon
. 17-Aug-
Time AM. P.M. jga 9
12:00 9 34
12:15 11 30
12:30 7 69
12:45 4 31 53 186
01:00 6 65
01:15 7 54
01:30 3 85
01:45 6 22 86 290
02:00 2 91
02:15 2 86
02:30 0 87
02:45 3 7 67 331
03:00 3 82
03:15 2 88
03:30 2 87
03:45 3 10 71 328
04:00 4 70
04:15 7 59
04:30 10 80
04:45 3 24 74 283
05:00 5 69
05:15 12 87
05:30 11 80
05:45 12 40 78 314
06:00 18 97
06:15 20 100
06:30 24 104
06:45 17 79 115 416
07:00 24 120
07:15 30 97
07:30 37 126
07:45 18 109 127 470
08:00 39 101
08:15 35 112
08:30 26 97
08:45 16 116 72 382
09:00 20 76
09:15 15 84
09:30 17 72
09:45 20 72 56 288
10:00 19 35
10:15 20 49
10:30 23 45
10:45 16 78 52 181
11:00 20 38
11:15 29 27
11:30 20 33
11:45 32 101 11 109
Total 689 3578
Percent 100.0% 0.0% 0.0%
Day Total 4267
Peak 07:30 - 07:00 - - - - - - - -
Vol. 129 - 470 - - - - - - - -
P.H.F. 0.827 0.925
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Terminal E Arrival Level Entrance
north of Terminal Area Roadway

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR A Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start NB Tue
Time AM. P.M. 18'f5”9'
12:00 14 41
12:15 12 43
12:30 8 50
12:45 6 40 46 180
01:00 5 50
01:15 4 63
01:30 6 56
01:45 3 18 51 220
02:00 1 76
02:15 3 86
02:30 4 97
02:45 0 8 73 332
03:00 5 57
03:15 2 59
03:30 3 53
03:45 0 10 51 220
04:00 3 49
04:15 6 54
04:30 4 75
04:45 5 18 68 246
05:00 12 68
05:15 8 99
05:30 16 65
05:45 15 51 91 323
06:00 23 73
06:15 40 120
06:30 28 145
06:45 26 117 147 485
07:00 33 90
07:15 29 113
07:30 35 121
07:45 21 118 109 433
08:00 29 118
08:15 29 121
08:30 33 111
08:45 14 105 99 449
09:00 23 59
09:15 23 86
09:30 16 86
09:45 19 81 63 294
10:00 22 60
10:15 17 52
10:30 23 32
10:45 25 87 34 178
11:00 24 41
11:15 25 30
11:30 21 40
11:45 28 98 43 154
Total 751 3514
Percent 100.0% 0.0% 0.0%
Day Total 4265
Peak 06:15 - 06:15 - - - - - - - -
Vol. 127 - 502 - - - - - - - -
P.H.F. 0.794 0.854
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Terminal E Arrival C-E Connector
at Badge Station

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR B Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
NB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/15/15 0 0 29 2 41 1 0 73
01:00 0 0 11 3 30 3 0 47
02:00 0 0 9 1 13 2 0 25
03:00 0 0 14 0 12 0 0 26
04:00 0 0 15 0 26 0 0 41
05:00 0 0 21 5 31 2 0 59
06:00 0 0 32 1 35 2 0 70
07:00 0 0 58 2 25 1 0 86
08:00 0 0 41 2 44 2 0 89
09:00 0 0 15 0 42 2 0 59
10:00 0 0 29 4 44 0 0 77
11:00 0 0 41 2 49 1 0 93
12 PM 0 0 30 3 41 3 0 77
13:00 0 0 29 4 50 0 0 83
14:00 0 0 35 2 54 0 0 91
15:00 0 0 39 6 55 1 0 101
16:00 0 0 51 5 46 0 0 102
17:00 0 0 42 10 62 2 0 116
18:00 0 0 29 0 60 4 0 93
19:00 0 0 56 1 61 2 0 120
20:00 0 2 133 7 60 1 0 203
21:00 0 1 93 4 62 3 0 163
22:00 0 1 41 3 57 0 0 102
23:00 0 0 42 3 46 0 0 91
Total 0 4 935 70 1046 32 0 2087
Percent 0.0% 0.2% 44.8% 3.4% 50.1% 1.5% 0.0% 0.0%
AM Peak 07:00 05:00 11:00 01:00 11:00
Vol. 58 5 49 3 93
PM Peak 20:00 20:00 17:00 17:00 18:00 20:00
Vol. 2 133 10 62 4 203
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Terminal E Arrival C-E Connector
at Badge Station

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR B Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
NB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/16/15 0 0 33 4 34 2 0 73
01:00 0 0 17 4 26 5 0 52
02:00 0 0 12 1 7 7 0 27
03:00 0 0 16 0 20 0 0 36
04:00 0 0 15 0 25 0 0 40
05:00 0 0 12 0 31 0 0 43
06:00 0 0 22 1 33 1 0 57
07:00 0 0 30 1 35 0 0 66
08:00 0 0 47 3 39 2 0 91
09:00 0 0 27 0 39 0 0 66
10:00 0 0 25 4 41 0 0 70
11:00 0 0 38 4 46 2 0 90
12 PM 0 0 37 4 49 2 0 92
13:00 0 0 33 1 55 0 0 89
14:00 0 0 48 3 52 1 0 104
15:00 0 0 36 2 59 0 0 97
16:00 0 0 32 4 57 2 0 95
17:00 0 0 26 5 64 0 0 95
18:00 0 0 36 3 63 0 0 102
19:00 0 0 78 2 70 1 0 151
20:00 0 0 35 3 52 1 0 91
21:00 0 0 68 2 41 13 0 124
22:00 0 0 36 1 52 1 0 90
23:00 0 0 29 3 46 0 0 78
Total 0 0 788 55 1036 40 0 1919
Percent 0.0% 0.0% 41.1% 2.9% 54.0% 2.1% 0.0% 0.0%
AM Peak 08:00 00:00 11:00 02:00 08:00
Vol. 47 4 46 7 91
PM Peak 19:00 17:00 19:00 21:00 19:00
Vol. 78 5 70 13 151
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Terminal E Arrival C-E Connector
at Badge Station

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR B Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
NB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/17/15 0 0 16 2 34 3 0 55
01:00 0 0 17 1 25 0 0 43
02:00 0 0 7 1 14 0 0 22
03:00 0 0 19 1 20 0 0 40
04:00 0 0 13 2 21 2 0 38
05:00 0 0 37 8 42 1 0 88
06:00 0 0 35 7 45 2 0 89
07:00 0 0 59 13 24 26 0 122
08:00 0 0 47 11 45 2 0 105
09:00 0 0 51 6 36 18 0 111
10:00 0 0 37 6 41 3 0 87
11:00 0 1 51 8 56 3 0 119
12 PM 0 3 35 7 56 4 0 105
13:00 0 0 51 17 52 2 0 122
14:00 0 0 48 12 54 0 0 114
15:00 0 0 41 8 54 0 0 103
16:00 0 1 40 8 60 1 0 110
17:00 0 0 35 3 57 4 0 99
18:00 0 0 49 6 53 0 0 108
19:00 0 1 60 13 58 2 0 134
20:00 0 0 48 8 47 1 0 104
21:00 0 0 38 4 59 2 0 103
22:00 0 0 36 5 46 0 0 87
23:00 0 0 25 1 57 1 0 84
Total 0 6 895 158 1056 77 0 2192
Percent 0.0% 0.3% 40.8% 7.2% 48.2% 3.5% 0.0% 0.0%
AM Peak 11:00 07:00 07:00 11:00 07:00 07:00
Vol. 1 59 13 56 26 122
PM Peak 12:00 19:00 13:00 16:00 12:00 19:00
Vol. 3 60 17 60 4 134
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Terminal E Arrival C-E Connector

at Badge Station

City, State: Boston, MA

Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

154582 ATR B Class
Site Code: 13220.00
Date Start: 15-Aug-15

NB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/18/15 0 0 34 7 39 1 0 81
01:00 0 0 12 2 26 1 0 41
02:00 0 0 7 3 14 1 0 25
03:00 0 0 9 2 17 1 0 29
04:00 0 0 9 3 20 4 0 36
05:00 0 1 42 10 34 1 0 88
06:00 0 0 33 12 39 0 0 84
07:00 0 0 49 7 42 7 0 105
08:00 0 0 51 6 44 5 0 106
09:00 0 0 50 13 51 0 0 114
10:00 0 0 39 8 41 1 0 89
11:00 0 0 61 6 50 1 0 118
12 PM 0 0 40 9 49 2 0 100
13:00 0 0 45 12 50 1 0 108
14:00 0 0 57 8 56 1 0 122
15:00 0 1 44 2 53 1 0 101
16:00 0 0 75 1 54 1 0 131
17:00 0 0 58 9 59 0 0 126
18:00 0 0 61 6 57 2 0 126
19:00 0 0 87 7 63 2 0 159
20:00 0 0 68 4 62 0 0 134
21:00 0 0 104 3 a7 10 1 165
22:00 0 0 48 3 54 1 0 106
23:00 0 0 16 2 47 0 0 65
Total 0 2 1099 145 1068 44 1 2359
Percent 0.0% 0.1% 46.6% 6.1% 45.3% 1.9% 0.0% 0.0%
AM Peak 05:00 11:00 09:00 09:00 07:00 11:00
Vol. 1 61 13 51 7 118
PM Peak 15:00 21:00 13:00 19:00 21:00 21:00 21:00
Vol. 1 104 12 63 10 1 165
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Terminal E Arrival C-E Connector
at Badge Station

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR B VOLUME
Site Code: 13220.00
Date Start: 15-Aug-15

Start NB Sat
Time AM. P.M. 15'f5”9'
12:00 21 17
12:15 14 25
12:30 19 18
12:45 19 73 17 77
01:00 13 19
01:15 15 23
01:30 12 20
01:45 7 47 21 83
02:00 9 16
02:15 8 23
02:30 3 32
02:45 5 25 20 91
03:00 6 26
03:15 12 23
03:30 2 21
03:45 6 26 31 101
04:00 6 33
04:15 15 22
04:30 10 29
04:45 10 41 18 102
05:00 13 36
05:15 9 24
05:30 14 22
05:45 23 59 34 116
06:00 24 19
06:15 21 40
06:30 6 13
06:45 19 70 21 93
07:00 20 24
07:15 19 30
07:30 24 22
07:45 23 86 44 120
08:00 19 39
08:15 21 61
08:30 22 53
08:45 27 89 50 203
09:00 11 53
09:15 17 52
09:30 13 24
09:45 18 59 34 163
10:00 20 29
10:15 15 25
10:30 20 32
10:45 22 77 16 102
11:00 28 19
11:15 21 31
11:30 26 20
11:45 18 93 21 91
Total 745 1342
Percent 100.0% 0.0% 0.0%
Day Total 2087
Peak 10:45 - 08:15 - - - - - - - -
Vol. 97 - 217 - - - - - - - -
P.HF. 0.866 0.889
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Terminal E Arrival C-E Connector
at Badge Station

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D ATA 154582 ATR B VOLUME
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
Email: datarequests@pdillc.com
Start NB Sun
Time AM. P.M. 16'1“5”9'
12:00 20 19
12:15 20 27
12:30 17 18
12:45 16 73 28 92
01:00 9 21
01:15 17 20
01:30 12 29
01:45 14 52 19 89
02:00 7 26
02:15 6 20
02:30 5 22
02:45 9 27 36 104
03:00 7 22
03:15 11 21
03:30 10 24
03:45 8 36 30 97
04:00 6 25
04:15 13 22
04:30 10 26
04:45 11 40 22 95
05:00 9 24
05:15 12 23
05:30 10 25
05:45 12 43 23 95
06:00 11 22
06:15 16 29
06:30 18 19
06:45 12 57 32 102
07:00 9 29
07:15 13 36
07:30 17 64
07:45 27 66 22 151
08:00 30 20
08:15 23 27
08:30 17 17
08:45 21 91 27 91
09:00 21 35
09:15 14 31
09:30 13 37
09:45 18 66 21 124
10:00 24 23
10:15 14 14
10:30 16 22
10:45 16 70 31 90
11:00 21 19
11:15 26 16
11:30 19 25
11:45 24 90 18 78
Total 711 1208
Percent 100.0% 0.0% 0.0%
Day Total 1919
Peak 07:30 - 06:45 - - - - - - - - - - -
Vol. 97 - 161 - - - - - - - - - - -
P.H.F. 0.808 0.629
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Terminal E Arrival C-E Connector
at Badge Station

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR B VOLUME
Site Code: 13220.00
Date Start: 15-Aug-15

Start NB Mon
Time AM. P.M. 17‘f5”9'
12:00 10 26
12:15 14 22
12:30 18 25
12:45 13 55 32 105
01:00 7 26
01:15 13 23
01:30 9 32
01:45 14 43 41 122
02:00 4 32
02:15 7 27
02:30 8 33
02:45 3 22 22 114
03:00 14 27
03:15 7 21
03:30 9 28
03:45 10 40 27 103
04:00 10 27
04:15 6 23
04:30 10 36
04:45 12 38 24 110
05:00 16 25
05:15 20 21
05:30 21 23
05:45 31 88 30 99
06:00 21 26
06:15 19 24
06:30 22 24
06:45 27 89 34 108
07:00 26 22
07:15 31 45
07:30 26 34
07:45 39 122 33 134
08:00 27 31
08:15 27 29
08:30 24 24
08:45 27 105 20 104
09:00 25 24
09:15 29 33
09:30 36 26
09:45 21 111 20 103
10:00 21 19
10:15 22 20
10:30 26 21
10:45 18 87 27 87
11:00 28 12
11:15 39 22
11:30 30 26
11:45 22 119 24 84
Total 919 1273
Percent 100.0% 0.0% 0.0%
Day Total 2192
Peak 07:15 - 07:15 - - - - - - - -
Vol. 123 - 143 - - - - - - - -
P.H.F. 0.788 0.794
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Terminal E Arrival C-E Connector
at Badge Station

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR B VOLUME
Site Code: 13220.00
Date Start: 15-Aug-15

Start NB Tue
Time AM. P.M. 18'f5”9'
12:00 26 19
12:15 24 25
12:30 20 32
12:45 11 81 24 100
01:00 8 29
01:15 15 25
01:30 13 33
01:45 5 41 21 108
02:00 8 26
02:15 8 28
02:30 4 33
02:45 5 25 35 122
03:00 5 23
03:15 6 21
03:30 9 30
03:45 9 29 27 101
04:00 8 42
04:15 6 30
04:30 10 25
04:45 12 36 34 131
05:00 20 28
05:15 20 31
05:30 24 33
05:45 24 88 34 126
06:00 21 28
06:15 28 39
06:30 17 29
06:45 18 84 30 126
07:00 24 31
07:15 28 56
07:30 26 36
07:45 27 105 36 159
08:00 25 27
08:15 23 23
08:30 31 30
08:45 27 106 54 134
09:00 29 55
09:15 28 32
09:30 33 47
09:45 24 114 31 165
10:00 20 21
10:15 29 27
10:30 23 34
10:45 17 89 24 106
11:00 35 12
11:15 24 24
11:30 32 18
11:45 27 118 11 65
Total 916 1443
Percent 100.0% 0.0% 0.0%
Day Total 2359
Peak 11:00 - 08:45 - - - - - - - -
Vol. 118 - 188 - - - - - - - -
P.H.F. 0.843 0.855
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Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR C Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
EB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/15/15 0 0 9 3 0 0 0 12
01:00 0 0 12 0 0 0 0 12
02:00 0 0 7 0 0 0 0 7
03:00 0 0 2 0 0 0 0 2
04:00 0 0 2 1 0 0 0 3
05:00 0 0 5 1 0 0 0 6
06:00 0 0 5 1 0 0 0 6
07:00 0 0 14 0 0 0 0 14
08:00 0 0 14 2 1 0 0 17
09:00 0 0 9 1 0 1 0 11
10:00 0 0 9 1 0 0 0 10
11:00 0 0 14 1 0 0 0 15
12 PM 0 0 17 1 1 0 0 19
13:00 0 0 36 2 0 0 0 38
14:00 0 0 68 2 0 2 0 72
15:00 0 0 101 3 3 0 0 107
16:00 0 0 50 2 3 0 0 55
17:00 0 0 30 3 0 2 0 35
18:00 0 0 68 2 3 0 0 73
19:00 0 0 169 7 3 0 0 179
20:00 0 0 165 2 7 1 0 175
21:00 0 0 56 4 5 0 0 65
22:00 0 0 60 8 0 1 0 69
23:00 0 0 25 1 0 1 0 27
Total 0 0 947 48 26 8 0 1029
Percent 0.0% 0.0% 92.0% 4.7% 2.5% 0.8% 0.0% 0.0%
AM Peak 07:00 00:00 08:00 09:00 08:00
Vol. 14 3 1 1 17
PM Peak 19:00 22:00 20:00 14:00 19:00
Vol. 169 8 7 2 179
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Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR C Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
EB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/16/15 0 0 15 0 0 2 0 17
01:00 0 0 4 0 0 0 4
02:00 0 0 2 0 0 0 0 2
03:00 0 0 5 0 0 0 0 5
04:00 0 0 3 0 0 0 0 3
05:00 0 0 6 0 1 0 0 7
06:00 0 0 4 2 1 0 0 7
07:00 0 0 9 1 1 0 0 11
08:00 0 0 5 1 0 1 0 7
09:00 0 0 5 2 0 1 0 8
10:00 0 0 5 1 0 2 0 8
11:00 0 0 11 1 0 0 0 12
12 PM 0 0 20 2 0 0 0 22
13:00 0 1 33 3 1 0 0 38
14:00 0 0 37 1 1 0 0 39
15:00 0 0 23 1 5 0 0 29
16:00 0 0 50 4 3 0 0 57
17:00 0 0 45 0 1 0 0 46
18:00 0 0 119 7 1 0 0 127
19:00 0 0 97 12 3 1 0 113
20:00 0 0 112 4 2 0 0 118
21:00 0 0 53 5 3 0 0 61
22:00 0 0 24 0 1 0 0 25
23:00 0 0 9 3 0 1 0 13
Total 0 1 696 50 24 8 0 779
Percent 0.0% 0.1% 89.3% 6.4% 3.1% 1.0% 0.0% 0.0%
AM Peak 00:00 06:00 05:00 00:00 00:00
Vol. 15 2 1 2 17
PM Peak 13:00 18:00 19:00 15:00 19:00 18:00
Vol. 1 119 12 5 1 127
Page 2

Appendix E, Surface Transportation Technical Appendix E-37 EA/DEIR



Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR C Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
EB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/17/15 0 0 4 1 0 1 0 6
01:00 0 0 4 3 0 0 0 7
02:00 0 0 0 0 0 0 0 0
03:00 0 0 3 0 0 0 0 3
04:00 0 0 0 1 0 3 0 4
05:00 0 0 4 7 0 1 0 12
06:00 0 0 14 3 0 1 0 18
07:00 0 0 29 13 0 2 0 44
08:00 0 0 19 6 0 0 0 25
09:00 0 0 12 4 0 1 0 17
10:00 0 0 8 3 0 0 0 11
11:00 0 0 17 6 0 1 0 24
12 PM 0 0 33 6 0 1 0 40
13:00 0 0 48 7 0 2 0 57
14:00 0 1 35 3 0 1 1 41
15:00 0 1 33 7 5 0 0 46
16:00 0 0 35 17 2 0 0 54
17:00 0 0 21 6 2 1 0 30
18:00 0 0 55 4 2 1 0 62
19:00 0 0 97 5 3 1 0 106
20:00 0 0 70 0 6 1 0 77
21:00 0 0 51 1 0 5 0 57
22:00 0 0 24 0 1 1 0 26
23:00 0 0 9 2 1 0 0 12
Total 0 2 625 105 22 24 1 779
Percent 0.0% 0.3% 80.2% 13.5% 2.8% 3.1% 0.1% 0.0%
AM Peak 07:00 07:00 04:00 07:00
Vol. 29 13 3 44
PM Peak 14:00 19:00 16:00 20:00 21:00 14:00 19:00
Vol. 1 97 17 6 5 1 106
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Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR C Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
EB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/18/15 0 0 7 7 0 1 0 15
01:00 0 0 0 2 0 0 0 2
02:00 0 0 1 4 0 0 0 5
03:00 0 0 1 0 0 1 0 2
04:00 0 0 1 0 0 4 0 5
05:00 0 0 6 0 1 1 0 8
06:00 0 0 4 8 0 0 0 12
07:00 0 0 22 7 0 2 0 31
08:00 0 0 49 3 2 1 0 55
09:00 0 0 10 5 1 2 0 18
10:00 0 0 10 2 3 0 0 15
11:00 0 0 15 7 0 2 0 24
12 PM 0 0 25 7 0 2 0 34
13:00 0 0 26 8 0 1 0 35
14:00 0 1 39 8 2 2 0 52
15:00 0 0 43 5 5 1 0 54
16:00 0 0 30 1 1 0 0 32
17:00 0 0 46 3 3 1 0 53
18:00 0 0 69 4 4 2 0 79
19:00 0 0 147 9 3 0 0 159
20:00 0 0 189 8 3 0 0 200
21:00 0 0 90 1 3 4 0 98
22:00 0 0 29 0 1 0 0 30
23:00 0 0 24 0 0 1 0 25
Total 0 1 883 99 32 28 0 1043
Percent 0.0% 0.1% 84.7% 9.5% 3.1% 2.7% 0.0% 0.0%
AM Peak 08:00 06:00 10:00 04:00 08:00
Vol. 49 8 3 4 55
PM Peak 14:00 20:00 19:00 15:00 21:00 20:00
Vol. 1 189 9 5 4 200
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Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR C Volume
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
Email: datarequests@pdillc.com
Start EB Sat
Time AM. P.M 15'f5”9'
12:00 3 3
12:15 2 7
12:30 4 4
12:45 3 12 5 19
01:00 0 4
01:15 1 11
01:30 6 12
01:45 5 12 11 38
02:00 4 19
02:15 2 6
02:30 1 23
02:45 0 7 24 72
03:00 0 25
03:15 0 40
03:30 0 25
03:45 2 2 17 107
04:00 0 14
04:15 0 17
04:30 1 11
04:45 2 3 13 55
05:00 3 8
05:15 1 11
05:30 0 6
05:45 2 6 10 35
06:00 3 6
06:15 0 25
06:30 0 17
06:45 3 6 25 73
07:00 3 44
07:15 4 64
07:30 4 40
07:45 3 14 31 179
08:00 9 51
08:15 5 51
08:30 2 40
08:45 1 17 33 175
09:00 2 19
09:15 3 15
09:30 3 17
09:45 3 11 14 65
10:00 5 15
10:15 2 22
10:30 1 24
10:45 2 10 8 69
11:00 8 7
11:15 0 5
11:30 4 9
11:45 3 15 6 27
Total 115 914
Percent 100.0% 0.0% 0.0%
Day Total 1029
Peak  07:30 - 07:15 - - - - - - - - - - -
Vol. 21 - 186 - - - - - - - - - - -
P.H.F. 0.583 0.727
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Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR C Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start EB Sun
: 16-Aug-
Time AM. P.M. jga 9
12:00 4 4
12:15 8 6
12:30 2 2
12:45 3 17 10 22
01:00 1 13
01:15 0 9
01:30 0 3
01:45 3 4 13 38
02:00 0 14
02:15 0 10
02:30 0 4
02:45 2 2 11 39
03:00 1 8
03:15 2 9
03:30 0 8
03:45 2 5 4 29
04:00 0 14
04:15 0 14
04:30 2 18
04:45 1 3 11 57
05:00 2 9
05:15 4 6
05:30 1 13
05:45 0 7 18 46
06:00 1 27
06:15 4 42
06:30 2 32
06:45 0 7 26 127
07:00 3 36
07:15 0 35
07:30 4 22
07:45 4 11 20 113
08:00 1 28
08:15 3 32
08:30 2 32
08:45 1 7 26 118
09:00 0 12
09:15 4 21
09:30 3 24
09:45 1 8 4 61
10:00 1 4
10:15 1 6
10:30 2 5
10:45 4 8 10 25
11:00 5 3
11:15 1 3
11:30 2 4
11:45 4 12 3 13
Total 91 688
Percent 100.0% 0.0% 0.0%
Day Total 779
Peak 12:00 - 06:15 - - - - - - -
Vol. 17 - 136 - - - - - - -
P.H.F. 0.531 0.810
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Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR C Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start EB Mon
. 17-Aug-
Time AM. P.M. jga 9
12:00 2 8
12:15 2 13
12:30 2 5
12:45 0 6 14 40
01:00 1 8
01:15 1 14
01:30 2 21
01:45 3 7 14 57
02:00 0 11
02:15 0 7
02:30 0 11
02:45 0 0 12 41
03:00 2 16
03:15 1 10
03:30 0 5
03:45 0 3 15 46
04:00 1 9
04:15 1 15
04:30 0 12
04:45 2 4 18 54
05:00 2 12
05:15 4 6
05:30 3 4
05:45 3 12 8 30
06:00 5 12
06:15 3 17
06:30 3 8
06:45 7 18 25 62
07:00 12 26
07:15 9 17
07:30 12 20
07:45 11 44 43 106
08:00 9 16
08:15 9 24
08:30 4 23
08:45 3 25 14 7
09:00 3 29
09:15 7 10
09:30 3 9
09:45 4 17 9 57
10:00 3 8
10:15 2 10
10:30 3 4
10:45 3 11 4 26
11:00 3 3
11:15 7 6
11:30 6 1
11:45 8 24 2 12
Total 171 608
Percent 100.0% 0.0% 0.0%
Day Total 779
Peak 07:00 - 07:00 - - - - - - -
Vol. 44 - 106 - - - - - - -
P.H.F. 0.917 0.616
Page 3
Appendix E, Surface Transportation Technical Appendix E-42 EA/DEIR



Terminal E Arrival Level Recirculation Roadway
East of Terminal E Arrival Level Exit

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR C Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start EB Tue
: 18-Aug-
Time AM. P.M. jga 9
12:00 9 10
12:15 3 7
12:30 2 4
12:45 1 15 13 34
01:00 0 10
01:15 1 7
01:30 1 9
01:45 0 2 9 35
02:00 0 12
02:15 0 14
02:30 2 13
02:45 3 5 13 52
03:00 0 15
03:15 2 11
03:30 0 18
03:45 0 2 10 54
04:00 1 10
04:15 1 8
04:30 3 5
04:45 0 5 9 32
05:00 1 11
05:15 3 13
05:30 2 14
05:45 2 8 15 53
06:00 5 8
06:15 4 19
06:30 2 28
06:45 1 12 24 79
07:00 5 37
07:15 8 47
07:30 6 37
07:45 12 31 38 159
08:00 8 44
08:15 24 52
08:30 15 78
08:45 8 55 26 200
09:00 3 35
09:15 7 28
09:30 1 18
09:45 7 18 17 98
10:00 3 10
10:15 3 11
10:30 3 8
10:45 6 15 1 30
11:00 7 3
11:15 4 9
11:30 6 8
11:45 7 24 5 25
Total 192 851
Percent 100.0% 0.0% 0.0%
Day Total 1043
Peak 07:45 - 07:45 - - - - - - - -
Vol. 59 - 212 - - - - - - - -
P.H.F. 0.615 0.679
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Appendix E, Surface Transportation Technical Appendix E-43 EA/DEIR



Terminal E Arrival Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR D Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
SB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/15/15 0 0 80 0 15 0 0 95
01:00 0 0 40 1 11 1 0 53
02:00 0 0 114 0 4 2 0 120
03:00 0 0 38 1 2 1 0 42
04:00 0 0 31 0 9 1 2 43
05:00 0 0 52 1 11 0 0 64
06:00 0 1 62 0 18 0 0 81
07:00 0 0 74 3 21 7 0 105
08:00 0 0 144 2 26 2 0 174
09:00 0 0 79 1 22 0 1 103
10:00 0 0 81 1 25 2 1 110
11:00 0 0 70 0 25 1 0 96
12 PM 0 0 134 2 20 1 0 157
13:00 0 0 254 3 22 1 0 280
14:00 0 0 351 2 25 5 0 383
15:00 0 0 376 5 37 0 0 418
16:00 0 0 422 3 33 2 0 460
17:00 0 0 267 10 33 0 0 310
18:00 0 0 285 2 31 3 0 321
19:00 0 0 399 4 32 1 0 436
20:00 0 0 394 1 33 0 0 428
21:00 0 0 528 4 38 0 0 570
22:00 0 0 512 7 27 0 0 546
23:00 0 0 284 6 23 0 0 313
Total 0 1 5071 59 543 30 4 5708
Percent 0.0% 0.0% 88.8% 1.0% 9.5% 0.5% 0.1% 0.0%
AM Peak 06:00 08:00 07:00 08:00 07:00 04:00 08:00
Vol. 1 144 3 26 7 2 174
PM Peak 21:00 17:00 21:00 14:00 21:00
Vol. 528 10 38 5 570
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Appendix E, Surface Transportation Technical Appendix E-44 EA/DEIR



Terminal E Arrival Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR D Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
SB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/16/15 0 0 214 0 15 1 0 230
01:00 0 0 46 0 13 0 0 59
02:00 0 0 30 0 1 0 0 31
03:00 0 0 22 0 6 0 0 28
04:00 0 0 31 0 10 4 0 45
05:00 0 0 30 0 8 1 0 39
06:00 0 1 97 3 13 0 0 114
07:00 0 0 67 3 21 1 0 92
08:00 0 0 176 2 17 9 0 204
09:00 0 0 68 3 22 2 1 96
10:00 0 0 46 3 19 3 0 71
11:00 0 0 88 0 27 0 0 115
12 PM 0 0 157 1 28 2 0 188
13:00 0 0 280 2 33 0 0 315
14:00 0 0 436 8 39 1 0 484
15:00 0 0 383 3 40 0 0 426
16:00 0 0 375 3 38 1 0 417
17:00 0 0 186 9 37 1 0 233
18:00 0 1 472 3 41 0 0 517
19:00 0 0 568 12 43 0 0 623
20:00 0 0 482 1 41 0 0 524
21:00 0 0 468 1 37 0 1 507
22:00 0 0 257 1 26 4 0 288
23:00 0 0 169 2 28 0 0 199
Total 0 2 5148 60 603 30 2 5845
Percent 0.0% 0.0% 88.1% 1.0% 10.3% 0.5% 0.0% 0.0%
AM Peak 06:00 00:00 06:00 11:00 08:00 09:00 00:00
Vol. 1 214 3 27 9 1 230
PM Peak 18:00 19:00 19:00 19:00 22:00 21:00 19:00
Vol. 1 568 12 43 4 1 623
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Appendix E, Surface Transportation Technical Appendix E-45 EA/DEIR



Terminal E Arrival Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR D Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
SB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/17/15 0 0 69 2 18 0 0 89
01:00 0 0 73 1 9 1 0 84
02:00 0 0 19 0 1 0 0 20
03:00 0 0 22 1 7 1 1 32
04:00 0 0 43 0 9 2 0 54
05:00 0 0 77 1 14 2 0 94
06:00 0 1 74 5 24 3 1 108
07:00 0 0 100 5 28 0 1 134
08:00 0 1 192 9 32 4 1 239
09:00 0 0 82 4 35 4 0 125
10:00 0 0 72 0 28 2 0 102
11:00 0 0 102 3 34 4 2 145
12 PM 0 0 164 10 30 1 0 205
13:00 0 0 297 10 32 2 0 341
14:00 0 0 353 10 40 2 1 406
15:00 0 0 342 14 41 2 0 399
16:00 0 1 311 9 41 3 0 365
17:00 0 0 307 3 36 1 0 347
18:00 0 0 290 12 31 1 0 334
19:00 0 0 532 18 38 1 1 590
20:00 0 0 536 2 41 1 0 580
21:00 0 0 460 1 46 1 2 510
22:00 0 0 197 2 27 1 0 227
23:00 0 0 226 1 25 1 0 253
Total 0 3 4940 123 667 40 10 5783
Percent 0.0% 0.1% 85.4% 2.1% 11.5% 0.7% 0.2% 0.0%
AM Peak 06:00 08:00 08:00 09:00 08:00 11:00 08:00
Vol. 1 192 9 35 4 2 239
PM Peak 16:00 20:00 19:00 21:00 16:00 21:00 19:00
Vol. 1 536 18 46 3 2 590
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Appendix E, Surface Transportation Technical Appendix E-46 EA/DEIR



Terminal E Arrival Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR D Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
SB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/18/15 0 0 106 0 18 0 0 124
01:00 0 0 53 1 9 1 0 64
02:00 0 0 35 0 1 1 0 37
03:00 0 0 25 1 3 3 0 32
04:00 0 0 29 1 8 1 1 40
05:00 0 0 60 1 16 1 1 79
06:00 0 0 87 2 29 3 1 122
07:00 0 0 101 12 28 6 0 147
08:00 0 0 133 7 27 2 1 170
09:00 0 0 125 4 32 3 0 164
10:00 0 0 67 4 26 0 0 97
11:00 0 0 82 9 30 1 1 123
12 PM 0 0 102 8 31 5 1 147
13:00 0 0 209 7 31 3 1 251
14:00 0 0 344 8 34 2 0 388
15:00 0 0 273 5 35 0 0 313
16:00 0 0 249 4 35 1 0 289
17:00 0 0 338 6 40 3 0 387
18:00 0 0 434 9 37 2 0 482
19:00 0 0 482 4 43 0 0 529
20:00 0 0 499 3 40 1 0 543
21:00 0 0 546 2 42 8 1 599
22:00 0 0 290 2 29 0 0 321
23:00 0 0 244 3 26 0 0 273
Total 0 0 4913 103 650 47 8 5721
Percent 0.0% 0.0% 85.9% 1.8% 11.4% 0.8% 0.1% 0.0%
AM Peak 08:00 07:00 09:00 07:00 04:00 08:00
Vol. 133 12 32 6 1 170
PM Peak 21:00 18:00 19:00 21:00 12:00 21:00
Vol. 546 9 43 8 1 599
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Appendix E, Surface Transportation Technical Appendix E-47 EA/DEIR



Terminal E Arrival Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D ATA 154582 ATR D Volume
INDUSTRIES, LLC Site Code: 13220.00
ofﬁi?éggggggg;;gy ?0521522.31 234 Date Start: 15-Aug-15
Email: datarequests@pdillc.com
Start SB Sat
Time AM. P.M. 15-f5ug-
12:00 28 25
12:15 25 40
12:30 16 47
12:45 26 95 45 157
01:00 7 67
01:15 12 81
01:30 11 70
01:45 23 53 62 280
02:00 39 81
02:15 38 64
02:30 24 102
02:45 19 120 136 383
03:00 14 109
03:15 8 90
03:30 6 111
03:45 14 42 108 418
04:00 8 108
04:15 7 137
04:30 14 115
04:45 14 43 100 460
05:00 14 70
05:15 13 53
05:30 19 86
05:45 18 64 101 310
06:00 26 80
06:15 20 85
06:30 17 97
06:45 18 81 59 321
07:00 23 65
07:15 25 105
07:30 30 141
07:45 27 105 125 436
08:00 36 101
08:15 31 122
08:30 38 111
08:45 69 174 94 428
09:00 30 148
09:15 20 179
09:30 21 110
09:45 32 103 133 570
10:00 27 149
10:15 29 154
10:30 25 132
10:45 29 110 111 546
11:00 27 63
11:15 19 63
11:30 29 72
11:45 21 96 115 313
Total 1086 4622
Percent 100.0% 0.0% 0.0%
Day Total 5708
Peak 08:00 - 09:15 - - - - - - - - - - R
Vol. 174 - 571 - - - - - - - - - - -
P.H.F. 0.630 0.797
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Appendix E, Surface Transportation Technical Appendix E-48 EA/DEIR



Terminal E Arrival Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR D Volume
INDUSTRIES, LLC Site Code: 13220.00
Offce- 508,481, 3999 Fax'508.545.1234 Date Start: 15-Aug-15
Email: datarequests@pdillc.com
Start SB Sun
Time AM. P.M. 16'1“5”9'
12:00 110 46
12:15 70 37
12:30 25 37
12:45 25 230 68 188
01:00 17 67
01:15 16 85
01:30 9 75
01:45 17 59 88 315
02:00 15 108
02:15 3 137
02:30 5 105
02:45 8 31 134 484
03:00 8 114
03:15 10 92
03:30 8 136
03:45 2 28 84 426
04:00 4 75
04:15 15 111
04:30 15 127
04:45 11 45 104 417
05:00 5 69
05:15 14 63
05:30 6 38
05:45 14 39 63 233
06:00 24 111
06:15 28 120
06:30 39 132
06:45 23 114 154 517
07:00 27 156
07:15 18 147
07:30 27 164
07:45 20 92 156 623
08:00 43 96
08:15 47 123
08:30 62 144
08:45 52 204 161 524
09:00 33 169
09:15 19 128
09:30 21 118
09:45 23 96 92 507
10:00 19 51
10:15 18 42
10:30 16 93
10:45 18 71 102 288
11:00 18 72
11:15 35 61
11:30 22 28
11:45 40 115 38 199
Total 1124 4721
Percent 100.0% 0.0% 0.0%
Day Total 5845
Peak 12:00 - 07:00 - - - - - - - - - - -
Vol. 230 - 623 - - - - - - - - - - -
P.H.F. 0.523 0.950
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Appendix E, Surface Transportation Technical Appendix E-49 EA/DEIR



Terminal E Arrival Level Exit Ramp

to Airport Exit

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR D Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start SB Mon
Time AM. P.M. 17?5”9'
12:00 23 34
12:15 30 33
12:30 19 62
12:45 17 89 76 205
01:00 18 61
01:15 27 71
01:30 20 83
01:45 19 84 126 341
02:00 11 120
02:15 4 115
02:30 3 81
02:45 2 20 90 406
03:00 9 98
03:15 6 88
03:30 9 122
03:45 8 32 91 399
04:00 10 87
04:15 13 96
04:30 15 91
04:45 16 54 91 365
05:00 17 103
05:15 27 92
05:30 26 87
05:45 24 94 65 347
06:00 32 83
06:15 20 85
06:30 28 79
06:45 28 108 87 334
07:00 24 136
07:15 30 161
07:30 36 125
07:45 44 134 168 590
08:00 50 168
08:15 81 111
08:30 61 144
08:45 47 239 157 580
09:00 37 160
09:15 25 137
09:30 35 134
09:45 28 125 79 510
10:00 20 46
10:15 27 46
10:30 28 59
10:45 27 102 76 227
11:00 32 50
11:15 44 53
11:30 35 91
11:45 34 145 59 253
Total 1226 4557
Percent 100.0% 0.0% 0.0%
Day Total 5783
Peak 08:00 - 07:15 - - - - - - - -
Vol. 239 - 622 - - - - - - - -
P.H.F. 0.738 0.926
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Appendix E, Surface Transportation Technical Appendix E-50 EA/DEIR



Terminal E Arrival Level Exit Ramp

to Airport Exit

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 ATR D Volume
Site Code: 13220.00
Date Start: 15-Aug-15

Start SB Tue
Time AM. P.M. 18'f5”9'
12:00 39 27
12:15 40 29
12:30 25 48
12:45 20 124 43 147
01:00 11 57
01:15 25 52
01:30 16 59
01:45 12 64 83 251
02:00 8 66
02:15 13 92
02:30 8 113
02:45 8 37 117 388
03:00 8 94
03:15 10 66
03:30 9 75
03:45 5 32 78 313
04:00 5 89
04:15 9 81
04:30 16 67
04:45 10 40 52 289
05:00 15 72
05:15 30 96
05:30 19 110
05:45 15 79 109 387
06:00 25 109
06:15 25 116
06:30 40 118
06:45 32 122 139 482
07:00 54 132
07:15 44 119
07:30 19 137
07:45 30 147 141 529
08:00 29 135
08:15 47 113
08:30 42 131
08:45 52 170 164 543
09:00 53 174
09:15 41 159
09:30 36 146
09:45 34 164 120 599
10:00 21 101
10:15 26 105
10:30 23 70
10:45 27 97 45 321
11:00 31 64
11:15 33 48
11:30 36 79
11:45 23 123 82 273
Total 1199 4522
Percent 100.0% 0.0% 0.0%
Day Total 5721
Peak 08:15 - 08:45 - - - - - - - -
Vol. 194 - 643 - - - - - - - -
P.H.F. 0.898 0.924
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Appendix E, Surface Transportation Technical Appendix E-51 EA/DEIR



Terminal E Departures Level Exit Ramp
to Airport Exit
City, State: Boston, MA

Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

154582 ATR E Class
Site Code: 13220.00
Date Start: 15-Aug-15

SB Email: datarequests@pdillc.com

Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/15/15 0 0 5 0 0 0 0 5
01:00 0 0 5 0 0 0 0 5
02:00 0 0 3 0 0 0 0 3
03:00 0 0 1 1 0 0 0 2
04:00 0 0 1 0 1 1 0 3
05:00 0 0 13 0 2 0 0 15
06:00 0 0 30 0 4 0 0 34
07:00 0 0 10 0 0 0 0 10
08:00 0 0 5 0 2 0 0 7
09:00 0 0 3 0 2 0 0 5
10:00 0 0 6 0 0 0 0 6
11:00 0 0 18 0 2 0 0 20
12 PM 0 0 20 1 3 0 0 24
13:00 0 0 20 1 3 0 0 24
14:00 0 0 52 0 2 0 0 54
15:00 0 0 48 0 1 0 0 49
16:00 0 0 42 1 2 0 0 45
17:00 0 0 47 1 2 0 0 50
18:00 0 0 68 3 1 0 0 72
19:00 0 0 104 1 2 0 0 107
20:00 0 0 78 1 0 0 0 79
21:00 0 0 17 0 1 0 0 18
22:00 0 0 15 0 1 0 0 16
23:00 0 0 14 0 1 0 0 15
Total 0 0 625 10 32 1 0 668
Percent 0.0% 0.0% 93.6% 1.5% 4.8% 0.1% 0.0% 0.0%
AM Peak 06:00 03:00 06:00 04:00 06:00
Vol. 30 1 4 1 34
PM Peak 19:00 18:00 12:00 19:00
Vol. 104 3 3 107
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Appendix E, Surface Transportation Technical Appendix E-52

EA/DEIR



Terminal E Departures Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR E Class
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
SB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/16/15 0 0 4 0 0 0 0 4
01:00 0 0 3 0 0 0 3
02:00 0 0 2 0 0 0 0 2
03:00 0 0 0 0 2 0 0 2
04:00 0 0 4 1 0 0 0 5
05:00 0 0 10 0 0 0 0 10
06:00 0 0 30 1 2 0 0 33
07:00 0 0 19 0 0 0 0 19
08:00 0 0 11 0 0 0 0 11
09:00 0 0 9 0 0 0 0 9
10:00 0 0 13 0 2 0 0 15
11:00 0 0 17 1 4 0 0 22
12 PM 0 0 13 0 1 0 0 14
13:00 0 0 23 0 3 0 0 26
14:00 0 0 50 3 1 0 0 54
15:00 0 0 51 3 0 0 0 54
16:00 0 0 50 2 3 0 0 55
17:00 0 0 54 2 3 0 0 59
18:00 0 0 108 5 5 0 0 118
19:00 0 0 96 1 1 0 0 98
20:00 0 0 66 2 2 0 0 70
21:00 0 0 32 0 0 0 0 32
22:00 0 0 11 1 0 0 0 12
23:00 0 0 0 0 0 0 0 0
Total 0 0 676 22 29 0 0 727
Percent 0.0% 0.0% 93.0% 3.0% 4.0% 0.0% 0.0% 0.0%
AM Peak 06:00 04:00 11:00 06:00
Vol. 30 1 4 33
PM Peak 18:00 18:00 18:00 18:00
Vol. 108 5 5 118
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Appendix E, Surface Transportation Technical Appendix E-53 EA/DEIR



Terminal E Departures Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 E Class Redo
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 24-Aug-15
SB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/24/15 0 0 2 0 0 0 0 2
01:00 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0
03:00 0 0 1 0 1 0 0 2
04:00 0 0 4 0 1 1 0 6
05:00 0 0 15 0 3 0 0 18
06:00 0 0 22 3 1 0 0 26
07:00 0 0 12 0 1 0 0 13
08:00 0 0 8 1 1 0 0 10
09:00 0 0 10 0 0 1 0 11
10:00 0 0 6 0 3 0 0 9
11:00 0 0 17 1 2 3 0 23
12 PM 0 0 10 0 2 0 0 12
13:00 0 0 25 1 4 1 0 31
14:00 0 0 39 0 1 1 0 41
15:00 0 0 57 1 0 0 0 58
16:00 0 0 53 1 0 0 0 54
17:00 0 0 44 5 3 0 0 52
18:00 0 0 82 1 2 0 0 85
19:00 0 0 97 1 1 0 0 99
20:00 0 0 66 0 1 0 0 67
21:00 0 0 29 0 1 0 0 30
22:00 0 0 15 1 1 0 0 17
23:00 0 0 19 0 0 0 0 19
Total 0 0 633 16 29 7 0 685
Percent 0.0% 0.0% 92.4% 2.3% 4.2% 1.0% 0.0% 0.0%
AM Peak 06:00 06:00 05:00 11:00 06:00
Vol. 22 3 3 3 26
PM Peak 19:00 17:00 13:00 13:00 19:00
Vol. 97 5 4 1 99
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Appendix E, Surface Transportation Technical Appendix E-54 EA/DEIR



Terminal E Departures Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 E Class Redo
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 24-Aug-15
SB Email: datarequests@pdillc.com
Start Light Single Unit Articulated
Time Bicylcles Motorcycles Cars Trucks Buses Heavy Trucks Total
08/25/15 0 0 2 0 0 0 0 2
01:00 0 0 0 0 0 0 0 0
02:00 0 0 1 0 0 0 0 1
03:00 0 0 1 0 0 0 0 1
04:00 0 0 4 0 0 0 0 4
05:00 0 0 10 0 2 0 0 12
06:00 0 0 11 0 3 0 1 15
07:00 0 0 11 1 1 0 0 13
08:00 0 0 2 0 0 1 0 3
09:00 0 0 8 0 1 0 0 9
10:00 0 0 8 0 0 0 0 8
11:00 0 0 14 5 2 1 0 22
12 PM 0 0 16 3 0 1 0 20
13:00 0 0 18 0 5 1 0 24
14:00 0 0 41 1 1 0 0 43
15:00 0 0 37 1 0 0 0 38
16:00 0 0 47 1 0 0 0 48
17:00 0 0 51 1 1 0 0 53
18:00 0 0 89 3 2 0 0 94
19:00 0 0 72 3 1 0 0 76
20:00 0 0 53 2 1 0 0 56
21:00 0 0 30 0 2 0 0 32
22:00 0 0 17 0 1 0 0 18
23:00 0 0 16 0 0 0 0 16
Total 0 0 559 21 23 4 1 608
Percent 0.0% 0.0% 91.9% 3.5% 3.8% 0.7% 0.2% 0.0%
AM Peak 11:00 11:00 06:00 08:00 06:00 11:00
Vol. 14 5 3 1 1 22
PM Peak 18:00 12:00 13:00 12:00 18:00
Vol. 89 3 5 1 94
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Appendix E, Surface Transportation Technical Appendix E-55 EA/DEIR



Terminal E Departures Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D AT A 154582 ATR E Volume
o BINZ(L)JSERIIES’JECO % Site Code: 13220.00
0. 1 in, 15 .
Office: S08.481.3999 Fax: 508.545.1234 Date Start: 15-Aug-15

Email: datarequests@pdillc.com

Start SB Sat
i 15-Aug-

Time AM. P.M 15 [¢]

12:00 1 6

12:15 3 7

12:30 0 4

12:45 1 5 7 24

01:00 2 4

01:15 1 7

01:30 2 5

01:45 0 5 8 24

02:00 2 15

02:15 0 13

02:30 1 15

02:45 0 3 11 54

03:00 1 15

03:15 0 12

03:30 0 12

03:45 1 2 10 49

04:00 1 11

04:15 1 16

04:30 0 10

04:45 1 3 8 45

05:00 4 12

05:15 2 9

05:30 3 13

05:45 6 15 16 50

06:00 9 20

06:15 6 18

06:30 9 13

06:45 10 34 21 72

07:00 6 26

07:15 0 23

07:30 2 33

07:45 2 10 25 107

08:00 0 25

08:15 3 22

08:30 2 17

08:45 2 7 15 79

09:00 2 6

09:15 3 3

09:30 0 5

09:45 0 5 4 18

10:00 2 6

10:15 1 4

10:30 3 3

10:45 0 6 3 16

11:00 6 4

11:15 4 6

11:30 6 3

11:45 4 20 2 15

Total 115 553
Percent 100.0% 0.0% 0.0%

Day Total 668
Peak 06:00 - 07:00 - - - - - - - - - - -
Vol. 34 - 107 - - - - - - - - - - R
P.H.F. 0.850 0.811
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Terminal E Departures Level Exit Ramp
to Airport Exit

City, State: Boston, MA PRECISION
Client: VHB/ A. Costa D ATA 154582 ATR E Volume
INDUSTRIES, LLC Site Code: 13220.00
Officnsoodas 300 Fart 808 6451234 Date Start: 15-Aug-15
Email: datarequests@pdillc.com
Start SB Sun
Time AM P.M 16?5”9'
12:00 1 5
12:15 2 3
12:30 1 3
12:45 0 4 3 14
01:00 1 7
01:15 2 7
01:30 0 6
01:45 0 3 6 26
02:00 2 7
02:15 0 20
02:30 0 13
02:45 0 2 14 54
03:00 0 13
03:15 0 17
03:30 0 7
03:45 2 2 17 54
04:00 1 11
04:15 1 14
04:30 2 16
04:45 1 5 14 55
05:00 1 14
05:15 1 13
05:30 4 14
05:45 4 10 18 59
06:00 6 27
06:15 12 32
06:30 10 23
06:45 5 33 36 118
07:00 3 28
07:15 4 18
07:30 7 28
07:45 5 19 24 98
08:00 5 14
08:15 1 19
08:30 3 17
08:45 2 11 20 70
09:00 3 12
09:15 4 12
09:30 0 6
09:45 2 9 2 32
10:00 0 3
10:15 5 5
10:30 6 3
10:45 4 15 1 12
11:00 2 0
11:15 5 0
11:30 5 0
11:45 10 22 0 0
Total 135 592
Percent 100.0% 0.0% 0.0%
Day Total 727
Peak  06:00 - 06:15 - - - - - - - - - - -
Vol. 33 - 119 - - - - - - - - - - -
P.H.F. 0.688 0.826
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Terminal E Departures Level Exit Ramp

to Airport Exit

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.0.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 E Volume Redo
Site Code: 13220.00
Date Start: 24-Aug-15

Start SB Mon
. 24-Aug-
Time AM. P.M. jga 9
12:00 0 2
12:15 1 4
12:30 0 2
12:45 1 2 4 12
01:00 0 7
01:15 0 3
01:30 0 9
01:45 0 0 12 31
02:00 0 13
02:15 0 11
02:30 0 10
02:45 0 0 7 41
03:00 0 13
03:15 0 17
03:30 1 8
03:45 1 2 20 58
04:00 1 16
04:15 2 11
04:30 0 12
04:45 3 6 15 54
05:00 6 17
05:15 3 9
05:30 5 17
05:45 4 18 9 52
06:00 11 20
06:15 9 23
06:30 5 25
06:45 1 26 17 85
07:00 5 22
07:15 3 29
07:30 1 24
07:45 4 13 24 99
08:00 4 20
08:15 1 10
08:30 4 19
08:45 1 10 18 67
09:00 0 8
09:15 3 10
09:30 4 8
09:45 4 11 4 30
10:00 2 6
10:15 3 5
10:30 2 2
10:45 2 9 4 17
11:00 5 7
11:15 8 1
11:30 8 7
11:45 2 23 4 19
Total 120 565
Percent 100.0% 0.0% 0.0%
Day Total 685
Peak 05:30 - 07:00 - - - - - - -
Vol. 29 - 99 - - - - - - -
P.HF.  0.659 0.853
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Terminal E Departures Level Exit Ramp

to Airport Exit

City, State: Boston, MA
Client: VHB/ A. Costa

PRECISION

D ATA
INDUSTRIES, LLC

P.0.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

154582 E Volume Redo
Site Code: 13220.00
Da