Massachusetts Port Authority
One Harborside Drive

East Boston, MA 02128-2909
Telephone (617) 568-5000
WWW.massport.com

July 15, 2016
Mr. Richard Doucette Secretary Matthew Beaton
Federal Aviation Administration Executive Office of Energy and
New England Region Environmental Affairs
1200 District Avenue MEPA Office
Burlington, MA 01803 100 Cambridge Street, Suite 900

Boston, MA 02114

Re: Boston-Logan International Airport, Terminal E Modernization Project
Environmental Assessment/Draft Environmental Impact Report (EEA #15434)

Gentlemen:

On behalf of the Massachusetts Port Authority (Massport), we are pleased to submit this joint
federal Environmental Assessment and state Draft Environmental Impact Report (EA/DEIR) for
the Boston-Logan International Airport Terminal E Modernization Project for public review in
accordance with the National Environmental Policy Act (NEPA) and the Massachusetts
Environmental Policy Act (MEPA).

The Project will modernize Terminal E, entirely within the Airport footprint, to efficiently
accommodate current and projected international operations and passengers while minimizing
community and environmental impacts. When it was built in 1974, Terminal E served 1.4 million
passengers. In 2015, it served 5.5 million passengers. Despite this growth, Massport has not added
any new gates to Terminal E since it was built. The shortage of available gates results in extended
aircraft taxi times, prolonged idling of aircraft on the apron, delays in passenger processing, and a
congested international Terminal E.

Without the Project, international flights will increasingly be required to hold for an available gate
or bus passengers to and from remote locations. The Terminal E Modernization Project will result
in significant environmental benefits including an overall reduction in air emissions by allowing
aircraft to plug into gates, thereby reducing overall aircraft engine idling at Terminal E and taxi-
time. In addition, by constructing the terminal extension to serve as a noise barrier, the Project is
expected to result in a significant reduction of ground noise from aircraft operations on the North
Apron.

With over 13 billion dollars a year in total economic activity, Logan Airport is an economic engine
contributing nearly 95,000 direct and indirect jobs and significant economic activity to the Boston
metropolitan area and the larger New England region. The City of Boston is a world-class city with
companies that do business internationally and are increasingly interconnected to the global
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economy. Non-stop travel to global points is a central component of this new economy.
International travel and business is central to the Massachusetts and regional economy, and the
Terminal E Modernization Project will contribute to the continued strength of the region.

This EA fully follows the proposed scope and all the environmental categories as required under
FAA Order 1050.1F, as included in the Environmental Notification Form (ENF), which was
submitted to the MEPA Office on October 30, 2015, and serves as the federal scoping document.
In accordance with the December 16, 2015 Certificate issued by the Executive Office of Energy
and Environmental Affairs (EEA), the DEIR is narrowly focused on the areas of noise, air quality,
greenhouse gas emissions, and construction impacts as they relate to the proposed Project. The
other environmental categories are evaluated in detail as part of the federal EA portion of the joint
document.

As clarified in the Secretary’s Certificate on the ENF, broader issues associated with overall
Airport operations will continue to be addressed through Massport’s annual Environmental Data
Reports and Environmental Status and Planning Reports, which also undergo public review
through the MEPA process.

Massport respectfully requests that EEA Publish the Notice of Availability of the DEIR in the July
20, 2016 edition of the Environmental Monitor. Public comments would be due August 19, 2016,
and a decision on the DEIR would be due August 26, 2016.

An electronic copy of the EA/DEIR has also been posted on Massport’s website at
(www.massport.com/environment/environmental-reporting).

In addition to the distribution list, the EA/DEIR is available for public viewing at the following
locations: Boston Public Library (Main, Connolly, Charlestown, and East Boston branches),
Chelsea Public Library, Winthrop Public Library, Revere Public Library, Everett Public
Library, and Cambridge Public Library.

A Public Information Session has been scheduled for August 10, at 6:00 PM, at the Mario Umana
Middle School Academy Auditorium at 312 Border Street in East Boston, MA. Massport, FAA,
and MEPA staff will attend to answer questions pertaining to the NEPA and MEPA review
processes.

If you have any questions regarding the EA/DEIR, please contact Stewart Dalzell at 617-568-3524
or sdalzell@massport.com.



http://www.massport.com/environment/environmental-reporting
mailto:sdalzell@massport.com

Sincerely,
Massachusetts Port Authority

Stewart Dalzell, Deputy Director
Strategic & Business Planning Department

Enclosures
cC: Massport

VHB
AECOM
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
DRAFT FINDING OF NO SIGNIFICANT IMPACT

Boston - Logan International Airport
Terminal E Modernization Project

Proposed Action
The Massachusetts Port Authority (Massport) is the sponsor of the Terminal E Modernization Project (the Project)
at Boston-Logan International Airport. The purpose of the Project is to modernize international Terminal E, entirely

within the Airport footprint, to efficiently accommodate current and projected international operations and
passengers, and to meet regional economic goals, while minimizing community and environmental impacts.

Terminal E consistently serves higher passenger volumes than the facility was designed to serve over three decades
ago. When the terminal first opened in 1974, Logan Airport served 1.4 million international passengers a year
through 12 gates. In the mid-1990s, Massport received approvals to add three new gates as part of the International
Gateway/West Concourse Project that expanded and updated terminal passenger handling and U.S. Customs and
Border Protection facilities. Massport completed the terminal roadway, curb enhancements, and select terminal
additions. After September 11, 2001, it put the expansion on hold and did not construct the three new gates. In
2015, the Airport served 5.5 million international passengers at Terminal E through the same 12 gates, causing
delays on the airside ramp serving the terminal, delays in passenger processing, and overcrowding passenger
holdrooms. This historic growth has occurred without significant airfield or terminal improvements, and will
continue independent of facility improvements. International passenger activity is projected to reach eight million
passengers in 2030 or sooner.

The modernization of Terminal E will:

e Construct seven new aircraft contact gates. These include the three gates originally approved in 1995, but
never constructed, and four additional gates.

¢ Construct additional passenger holdrooms, concourse circulation, concessions, passenger processing
(including Customs and Border Protection facilities), and expanded bag screening and make-up facilities.

e Configure the new terminal area to provide noise buffering for adjacent neighborhoods.

e Modity airside ramp and apron areas and taxilanes to accommodate the new gates, terminal
improvements, and supporting facilities.

e Reconfigure adjacent landside roadways, parking, and curbs to accommodate the modernized terminal
configuration.

e Provide a direct pedestrian connection between Terminal E and the Massachusetts Bay Transportation
Authority (MBTA) Blue Line Airport Station.

e Incorporate sustainability measures.

The new areas of the terminal would extend from the western end of existing Terminal E and will be four stories in
height, and approximately 560,000 square feet in total area. Within the terminal, space would be provided for
amenities to support future passenger volumes, including additional ticket counters, new holdrooms, the potential
for a satellite Customs and Border Protection facility, baggage carousels, restrooms, etc. Additions to the terminal

Draft FONSI-1



will be phased with four gates and associated facilities to be constructed by 2022 and the remaining gates and
terminal areas to be completed by 2028.

The new terminal configuration would require relocation of some facilities and operations on the airside and
landside that are currently occupying the space the new terminal would be built upon. Aircraft parking areas and
ground service equipment storage would be shifted to maximize the space available on the existing paved areas of
the apron and ramp. The relocated activities and associated changes in ground transportation operations are
included in the analysis of environmental effects.

The revisions to the Airport Layout Plan require Federal Aviation Administration (FAA) approval. Massport and
FAA prepared an Environmental Assessment (EA) to assess the Proposed Action. The Proposed Action will require
a Construction General Permit under the National Pollutant Discharge Elimination System, but is not expected to
require any other federal or state approvals.

Alternatives Considered

Logan Airport has the local market demand, critical mass of airline service, and the necessary terminal and airfield
facilities to support a broad international origin and destination service, which cannot be replicated at smaller
airports. Accordingly, the EA includes an evaluation of on-Airport project alternatives according to their ability to
meet the Project purpose and need, as well as considerations such as space requirements, layout efficiency,
efficiency of airfield operations, ability to buffer noise, efficiency of traffic operations, and cost. All alternatives
evaluated would be located on previously developed land within the Airport boundary and are expected to have
very similar beneficial environmental effects. The Project reuses space already in aviation use without expansion of
the Airport footprint or a change in land use.

Early design concepts evaluated different configurations of the new terminal area and North Apron. All build
alternatives considered would add the required seven new gates. The key differences among the terminal
configuration alternatives relate to efficiency of interior operations, frontage on the adjacent roadway to provide
curbside access to the terminal for passengers, disruption to existing terminal and apron operations, and cost. With
the exception of ability to buffer ground noise from ground operations, there is very little difference among the
alternatives from an environmental perspective.

Assessment and Mitigation

EA Chapter 5, Environmental Consequences and Chapter 6, Beneficial Measures/Mitigation evaluate the environmental
consequences and mitigation measures of the Terminal E Modernization Project. Together with the proposed
mitigation, all adverse impacts to resource categories are anticipated to be less than significant based on the
significance thresholds defined in FAA Order 1050.1F. The Project will, however, provide significant environmental
benefits. Project elements designed to provide environmental benefits or to minimize adverse impacts are
described below.

e Terminal improvements will be sited, designed, and constructed to serve as a noise barrier to the adjacent
East Boston neighborhoods and Memorial Stadium Park to the southwest of the North Cargo Area. The
new structures will have a minimum height of 45 feet above ground level. Noise levels associated with
aircraft single events will decrease by up to 15 dB in Jeffries Point neighborhood. Any areas of predicted
noise increases are negligible.
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e Seven new gates equipped with 400-hertz power and pre-conditioned air will allow aircraft to plug-in at a
gate rather than be serviced remotely, as would occur without the Project. This will reduce the need for
on-board engine operation, thereby reducing aircraft air emissions, greenhouse gas emissions, and energy
consumption. New gates will increase ramp efficiency by reducing ramp movements and minimize busing
passengers between the terminal and remote aircraft parking locations (hardstands). Carbon monoxide
(CO), nitrogen oxide (NOx), sulfur oxide (SOx) emissions will decrease compared to the No-Action
Alternative.

e Upon Project completion, improved high-occupancy vehicle access to the Airport will be supported via a
direct pedestrian connection to the MBTA Blue Line Airport Station. Roadway and curb improvements will
improve vehicle flow and high-occupancy vehicle access upon Project completion.

e Passenger processing and experience will improve through building additions and new amenities.

The Project will be built to Leadership in Energy and Environmental Design (LEED®) and Massachusetts LEED
Plus standards, to achieve LEED Silver, or higher certification. Additional sustainable design opportunities will be
addressed as the Project progresses into design development. These design commitments will be incorporated into
construction, especially as they relate to the proper specification of sustainable materials and construction practices.
The Project has been designed to comply with the resiliency goals set by Massport guidelines, including siting of
critical infrastructure outside of future flood hazard areas.

All other impacts discussed in the EA are minor construction related impacts that are temporary in nature,
including noise, air, and construction-related traffic. Massport commits to follow appropriate construction best
management practices to minimize minor temporary construction related impacts.

Finding of No Significant Impact

I'have carefully and thoroughly considered the facts contained in the EA. Based on that information, I find the
proposed federal action is consistent with the existing national environmental policies and objectives of

Section 101(a) of the National Environmental Policy Act of 1969 (NEPA) and other applicable environmental
requirements. I also find the proposed federal action will not significantly affect the quality of the human
environment or include any condition requiring consultation pursuant to Section 102(2)(C) of NEPA. As a result,
FAA will not prepare an EIS for this action.

APPROVED:

Richard Doucette, Date
Environmental Program Manager, FAA New England Region

DISAPPROVED

Richard Doucette, Date
Environmental Program Manager, FAA New England Region
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Executive Summary

The Massachusetts Port Authority (Massport) is proposing to modernize Terminal E at Boston-Logan
International Airport (Logan Airport or Airport), to accommodate current and forecasted international
passenger demand. This joint federal Environmental Assessment/state Draft Environmental Impact Report
(EA/DEIR) fulfills the requirements of the National Environmental Policy Act (NEPA) and the Massachusetts
Environmental Policy Act (MEPA).

When it was built in 1974, Terminal E served 1.4 million passengers. In 2015, it
served 5.5 million. Despite this growth, Massport has not added any new gates to
Terminal E since it was built. The shortage of available gates, results in extended
aircraft taxi times, prolonged idling of aircraft on the apron and delays in passenger
processing and a congested international Terminal E.

Modernizing Terminal E would have environmental benefits to neighboring communities. The Terminal E
Modernization Project is anticipated to achieve the following;:

B Accommodate the existing and forecasted growth

in the international market to reduce delays for the Average

traveling public, improve apron operating Annual

efficiencies, while reducing noise and emissions Passen ger INTERNATIONAL PASSENGERS
from ground operations; Growth

B Add seven new gates to the terminal, three of
which were approved in the late 1990s but never
built because of the downturn in aircraft operations 2010-2015 DOMESTIC PASSENGERS
worldwide related to the events of
September 11, 2001;

B No significant noise increase within the DNL 65 dB, and a reduction of noise from aircraft ground
operations on the North Apron, for example, by up to 17 decibels (dB) for a single event (i.e., from a
single portion of an operation) by constructing the terminal extension to serve as a noise barrier;

B Enable international flights to taxi directly to 400-hertz (Hz) power at Terminal E gates and shut down
their engines, rather than idling on the apron as they often do now;

Executive Summary 1-1 EA/DEIR
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B The number of airside busing operations would decrease by 94% and airside busing vehicle miles
traveled would decrease by 97%;

B Reduce aircraft towing by 49%;

B Reduce average aircraft taxi-time by 20%;

B Reduce use of on-board aircraft power units by 74%;
B Reduce vehicle curbside idle time by 13%;

B Reduce airside operational-related (i.e., aircraft, ground support equipment, and ground access
vehicles) greenhouse gas emissions by 15%;!

B Reduce overall project GHG emissions (airside, curbside and new terminal) by 8%;
B Reduce nitrogen oxide (NOx) emissions by 44%;
B Reduce particulate matter (PMzs) by 25%;

B Provide a weather-protected direct pedestrian connection between a terminal (Terminal E) and the
Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport Station;

B Reduce relative energy consumption by ensuring consistency with Massport’s Sustainable Design
Standards and Guidelines, designing to meet Leadership in Energy and Environmental Design
(LEED®) Silver standards, as well as incorporating other energy conservation measures into Project
design; and

B Reduce vehicle miles traveled by processing passengers more efficiently and providing curbside
improvements.

1 Does not include potential reductions from building energy performance.
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Figure 1-1: Terminal E Historical International Passenger Levels and Terminal Improvements Timeline
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The Project would modify airside apron areas and construct taxilanes to accommodate the new gates, and

terminal improvements and supporting facilities to include additional space for passenger holdrooms,

concourse circulation, concessions, passenger processing (including U.S. Customs and Border Protection

facilities), and baggage screening. The reconfiguration of the roadways in front of and adjacent to the terminal

would be required to accommodate the modernized terminal configuration. The Project would also construct a

weather-protected pedestrian connection between Terminal E and the MBTA Blue Line Airport Station.

The Terminal E Modernization Project is in the planning stages with construction expected to begin in 2018. The

location of the Project in relation to the community is shown in Figure 1-2.

Executive Summary 1-3
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1.1 Purpose of the Project

The purpose of the Project is to modernize Terminal E, entirely within the Airport
footprint, to efficiently accommodate current and projected international operations
and passengers, and to meet regional economic goals, while minimizing community
and environmental impacts.

The Terminal E Modernization Project would
accommodate growth in the international air service
market and help alleviate current delays as well as the
adverse effects of that growth. Without the Project,
Logan Airport would continue seeing growth in
international passengers and aircraft operations, but
there would be no significant changes to Terminal E
interior or exterior facilities. Because gate service
facilities would be inadequate to handle the increases

when an aircraft touches down and no gate is available, Passenger crowding in Terminal E and busing from hardstand locations
more arriving aircraft would wait with engines idling
until a gate is clear. If no gate becomes available, the
aircraft is directed to remotely park or “hardstand” away
from the terminal at a North Apron aircraft parking area.
Passengers subsequently deplane on the apron with
Massport busing passengers between the aircraft and the
terminal. Remote hardstands routinely occur during
peak periods under existing conditions, and without
additional gates to accommodate the expected growth in
demand for international air service at Logan Airport;

such occurrences will increase in frequency.

Remote hardstand operations require the additional use of energy from aircraft idling or the use of on-board
auxiliary power units as well as the use of shuttle buses that transport passengers to and from the terminal.
North Apron hardstands are closer to the East Boston neighborhood than the terminal. Shuttling passengers to
and from the terminal also creates conflicts with baggage and ground support equipment movements around
the aircraft and on the ramp, consequently increasing times for boarding and arriving passengers. Within the
terminal, existing passenger processing facilities are not adequate to accommodate the increase in service that is
projected to occur by 2030 or sooner. Without improvements, this would result in increasingly long wait times
at ticketing and security for departing passengers and delays at Customs and Border Protection for arriving
passengers, and additional congestion at the curb and roadway.

Executive Summary 1-5 EA/DEIR
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1.2 Increased Passenger Growth at Terminal E

Logan Airport has been one of the fastest growing major U.S. airports over the past four years. From 2010 to
2014, Logan Airport experienced a growth of 32% in overall passenger volumes. Logan Airport broke another
record in 2015 with 33.4 million passengers served. The international segment of the air service market has seen
an even higher percentage of growth than the domestic market during this period, as new nonstop international
flights have doubled in the past ten years to accommodate this demand.

B Recent forecasts show that unprecedented growth will continue, and will reach 8 million annual
international air passengers by 2030 or sooner.

B Terminal E in 2015 had nonstop service to 53 international destinations, up from 21 in 2012.

This historical growth at Logan Airport has occurred without an increase in gates,
demonstrating that demand at the Airport is driven by economic and market factors,

not airport improvements. Massport has not added any gates at Terminal E since the initial 12 gates
were constructed in 1974. Logan Airport will need to handle the increased passengers and operations whether
or not Massport modernizes Terminal E.

Terminal E will require a total of 19 gates to support international operations, seven more gates than exist today,
to efficiently accommodate the forecasted volume of 8 million annual international passengers expected to pass
through Logan Airport by 2030 or sooner.

1.3 Logan Airport’s Regional Economic and Market Context

Logan Airport is the primary airport providing
international service for the New England region.
Logan Airport operates within a larger network of Direct and indirect jobs
New England regional airports that include Boston-

Manchester Regional Airport (New Hampshire) and

T.F. Green Airport (Rhode Island). For the most part,

air service from these two regional airports is focused Total economic activity per year

on short haul and medium haul nonstop, jet service

to business and leisure destinations as well as to air

carrier hubs to access longer haul options. The o

demand for international travel to these regional Amount spent by overseas visitors per year (2014)
locations is considerably lower than that of Boston, Source:  Massport and InterVISTAS, 2015

which is a major international destination.

Connecting international flights to and from these regional airports are limited when compared to the services
already found at Logan Airport. Supporting infrastructure, such as Customs and Border Protection facilities, are

also limited at these airports.

Executive Summary 1-6 EA/DEIR
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With over 13 billion dollars a year in total economic activity, Logan Airport is an economic engine contributing
many jobs and significant economic activity? to the Boston metropolitan area and the larger New England
region.

International travel and business is central to the Massachusetts and regional economy. The city of Boston is a
world-class city with companies that do business internationally and are increasingly interconnected to the
global economy. Non-stop travel to global points is a central component of this new economy.

The Boston metropolitan area is a central player in the nation’s finance, technology, biotechnology, healthcare,
and education sectors. As one of the nation’s largest population and economic centers, the City of Boston is a
mature market with a per capita income of $34,770, approximately 18% higher than the nationwide per capita
income of $28,555.3

Such favorable economic conditions drive Logan Airport’s sustained demand for international air travel.

1.4 Alternatives Considered and Proposed Action

Massport evaluated several options for accommodating the forecasted growth in international passengers and
operations. Logan Airport serves as a major origin and destination airport and acts as the primary international
gateway for the New England Region. Other regional airports serve their local service area and provide limited
international service, mainly to vacation destinations. However, Logan Airport is best positioned in terms of
access, competitive airfares, and available air service to meet the demands of the core international market for
the Boston area. Therefore, to meet the project purpose and need, build alternatives focus on meeting the
demand at Logan Airport. Alternatives were evaluated according to their ability to meet the Project purpose
and need, as well as considerations such as airline network requirements, space requirements, layout efficiency,
efficiency of airfield operations, ability to buffer noise, efficiency of traffic operations, overall cost, and
constructability. All build alternatives considered include seven new gates with different configurations of the
concourse and interior amenities. Alternatives included building a terminal extension with separate core
functions, building a satellite terminal accessed through an underground walkway, building a concourse only
with no processing facilities, and building a terminal extension as an expansion of the terminal core. All
alternatives evaluated would be located on previously developed land within the Airport boundary, and are
expected to have very similar beneficial environmental effects. The Project reuses space already in aviation use.

The Terminal E Modernization Project (see Figure 1-3) would extend the existing concourse, terminal core, and
terminal roadway frontages. The concourse extension would connect to the Gate 12 area of the existing terminal.
The extension of the terminal core would include additional ticketing, airline offices, bag screening, and bag
make-up facilities, and would have the potential to allow separate Customs and Boarder Protection facilities
including Immigration Control and Bag Claim/Customs facilities. The roadways in front of Terminal E would
be upgraded to accommodate the new building configuration and provide for efficient curbside operations
along the new terminal frontage for passenger pick-up and drop-off for both high-occupancy vehicles

(e.g., buses and shuttles) and private vehicles. The footprint of the new terminal and roadways would require

2 Massport and InterVISTAS, 2015
3 United States Census Bureau. 2014. 2010-2014 American Community Survey 5-Year Estimates (for the Boston-Cambridge-Newton, MA-NH Metropolitan Statistical
Area).
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some relocation of existing facilities and associated operations including the gas station and United Parcel
Service (UPS) airside facilities. These would be relocated on-Airport. The Terminal E Modernization Project
would provide a direct passenger connection from the terminal to the MBTA Blue Line Airport Station. This
weather-protected passenger connection underscores Massport’s commitment to accommodating and
promoting the use of transit and high-occupancy vehicle modes of transportation Airport-wide.
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1.4.1 Phasing of the Project

Based on interim operational demands and available budget, Massport is proposing that the Project be
constructed in phases. Construction of the Terminal E Modernization Project is planned to commence in

2018 with the first phase complete by 2022. Phase 1 would include the construction of four new gates to relieve
the existing deficiencies and accommodate interim growth. The interim phase provides a measured approach to
the terminal extension, providing facilities, as they are needed, to mitigate the effect of international passenger
demand fluctuations. The entire Project would be complete and operational by 2030.

1.4.2 Environmental Benefits of the Proposed Action

. Massport is proposing the Terminal E Modernization Project
Proposed Action vs. to efficiently accommodate future demand for the
No-Action Alternative international air service market at Logan Airport and mitigate
the adverse effects of related growth. The additional

gates and new terminal area would provide
noise buffering and reduce the need for aircraft
engine idling on the apron.

Massport has seen a significant reduction in air pollutant

emissions Airport-wide due to an industry shift to larger and

more efficient aircraft that are quieter, emit fewer pollutants

and carry more passengers per trip than ever before. In 2000,

Logan Airport accommodated approximately 27 million

passengers on 490,000 flights compared to over 33.4 million
passengers on 373,000 flights in 2015. As documented in the 2011 Logan Airport Environmental Status and
Planning Report (ESPR) and 2014 Environmental Data Report (EDR), this 24% decrease in the total number of
flights since 2000 has been paralleled by substantial decreases in noise and air emissions impacts during the
same time period.

The Terminal E Modernization Project would reduce emissions by accommodating the increase in operations
with improvements that allow aircraft to plug into a gate and operate with less idle time on the North Apron
and allow the Airport to operate with fewer delays within Terminal E. The construction of the terminal
extension would result in substantial noise buffering of operations on the apron resulting in ground noise
reduction of up to 17 dB in some locations for a single aircraft operation event. Similarly, emissions from airside
operations would be reduced due to the shorter aircraft idle time on the apron. With respect to the criteria
pollutants, carbon monoxide (CO) emissions would decrease by 9%, NOx emissions would decrease by 44%,
and sulfur oxides (SOx) emissions would decrease by 33%. Volatile organic compounds (VOCs) emissions
would decrease by 6% and PMi and PM2s emissions would decrease by 9% and 25%, respectively. With respect
to climate change emissions, airside operational-related carbon dioxide (CO2) emissions would decrease by 15%.
By processing passengers more efficiently and providing curbside operational improvements, the Project is also
expected to reduce overall vehicle miles traveled and reduce emissions from traffic.
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The Project would provide an additional benefit with a direct passenger connection from the terminal to the
MBTA Blue Line Airport Station. This direct, weather-protected passenger connection underscores Massport’s
commitment to connectivity and passenger convenience.

1.5 NEPA/MEPA Compliance

The Terminal E Modernization Project is subject to both federal and state environmental regulations. For this
Project, these processes are conducted jointly. The Federal Aviation Administration (FAA) has determined that
the Proposed Action requires an EA under NEPA, due to changes to the Airport Layout Plan that would result
from the Project’s implementation.

The Project also required the preparation of an Environmental Notification Form (ENF) under MEPA (301 CMR
11.03(6)(b) 6) as an “expansion of an existing terminal at Logan Airport by 100,000 square feet or more.” Under
the MEPA thresholds, an DEIR is not automatically required. Massport filed an ENF for the Project in October
2015 (EEA #15434). No major Project changes have occurred since the ENF was filed. The MBTA pedestrian
connection originally conceived in the ENF as part of Phase 1, would be built as part of Phase 2 due to planning
and budget constraints.

On December 16, 2016, the Secretary of the Executive Office of Energy and Environmental Affairs issued a
Certificate on the ENF that required the preparation of a focused DEIR for the Project to address specific issues
relating to resiliency, greenhouse gases, air quality, and noise. The proposed scope for the EA, the Secretary’s
Certificate, and public comments on the ENF helped guide the contents and analyses included in this joint
EA/DEIR. This EA/DEIR describes the Proposed Action; identifies alternatives considered; and documents
potential environmental effects, positive and negative, associated with Project construction and operation.
The Project would enhance the passenger experience and is expected to result in
environmental benefits for noise and air emissions compared to the No-Action

Alternative. Table 1-1 summarizes the environmental benefits of the Project. This EA/DEIR describes the
Proposed Action, identifies alternatives considered, and documents the potential environmental effects
associated with constructing and operating the proposed Terminal E Modernization Project at Logan Airport.

Table 1-1 Summary of Environmental Benefits of Terminal E Modernization

Environmental Resource' Project Benefit

Noise and Noise-Compatible The Terminal E Modernization Project would improve noise conditions from ground operations as compared
Land Use to the future No-Action Alternative, as the terminal extension would act as a noise barrier to the community.
(NEPA)

Surface Transportation The Terminal E Modernization Project would reduce overall vehicle miles traveled as compared to the future
(MEPA) No-Action Alternative due to reduction in recirculation of traffic at the terminal curb. The Project would not

result in any reduction in level of service on any Airport roadways. There is sufficient capacity on the
Massachusetts Bay Transportation Authority (MBTA) Blue Line to support any increase in passenger loads.
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Table 1-1

Summary of Environmental Benefits of Terminal E Modernization (Continued)

Environmental Resource'

Project Benefit

Air Quality
(NEPA/MEPA)

The Terminal E Modernization Project would reduce criteria pollutant emissions when measured against
the No-Action Alternative through reduced usage of aircraft engines, auxiliary power units, and ground
support equipment. The Terminal E Modernization Project would be in conformance with the General
Conformity Rule, established under the Clean Air Act, as related emissions would be within de minimis
thresholds.

Natural Resources and Energy

The Terminal E Modernization Project would not have a significant adverse impact on natural resources or

Supply energy supplies because there is sufficient capacity available to support the operation of the new building
(NEPA) systems.

Climate/GHG Emissions The Terminal E Modernization Project would reduce greenhouse gas emissions by decreasing the number
(NEPA/MEPA) of instances when aircraft use auxiliary power units as well as ground support equipment and airside

ground access vehicles.

Water Resources (including
Wetlands, Floodplains, Surface
Waters, Wastewater, Groundwater,
and Wild and Scenic Rivers)
(NEPA)

No direct or indirect water quality impacts are anticipated from the Terminal E Modernization Project. The
Project Area is located on previously developed land in Airport use. The areas proposed for the Terminal E
Modernization Project are already paved, and the Project would not result in increased impervious surfaces
or pollutant-generating activities on the apron or ramp.

Hazardous Materials, Solid Waste,
and Pollution Prevention
(NEPA)

The Terminal E Modernization Project would not have a significant adverse impact related to hazardous
materials or solid waste. On-site contamination encountered would be assessed and if necessary,
remediated prior to and during construction activities as per the Massachusetts Contingency Plan.

Coastal Resources

The Terminal E Modernization Project is limited to paved areas of the airfield and terminal that are already

(NEPA) in use for aviation purposes, and would not change the manner of use or quality of land in the coastal zone.
Land Use The Terminal E Modernization Project would not result in an adverse impact to land use, as it would not
(NEPA) change existing land uses on- or off-Airport. Massport would conduct all proposed work within the existing

Airport footprint on land that is currently paved and in aviation use.

Socioeconomics, Environmental
Justice, and Children’s Health and
Safety Risks

(NEPA)

The Terminal E Modernization Project would occur entirely within the Airport boundary, and would not
cause a disproportionately adverse impact to economic vitality, disadvantaged populations, or the health
and safety of children within neighboring communities, including those identified as Environmental Justice
communities. The Project would not change any land uses, and would include measures to reduce air
emissions and community noise impacts.

Department of Transportation Act,
Section 4(f)
(NEPA)

The Terminal E Modernization Project would not result in a direct or constructive use of a Section 4(f)
property. The Project is located entirely within the Airport boundary, and no construction activities would
take place outside the Airport property.

Visual Resources/Visual Character
Effects (including Light Emissions)
(NEPA)

The Terminal E Modernization Project would not adversely impact the visual character of the Project Area
or surrounding areas. The Project would be consistent with the existing architectural character of the
existing Terminal E building, and would not be highly visible from nearby residential communities due to the
positioning of adjacent roadways and other existing on-Airport buildings. Massport will shield lighting
associated with the Proposed Action, where feasible, to limit uncontrolled light pollution.

1 Environmental resource categories as specified in FAA NEPA Orders 1050.1F and 5050.4B as well as MEPA regulations under 301 CMR 11.00.
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1.6 Project Commitments

As part of the Terminal E Modernization Project, Massport commits to implementing the following measures, as
summarized in Table 1-2.

Table 1-2 Summary of Terminal E Modernization Beneficial Measures
Element Beneficial Measure
Project Design Features m  The extended terminal concourse would serve as a noise barrier to nearby residences and

neighborhood recreational areas

m  The new gates with 400-hertz (Hz) power and pre-conditioned air would allow aircraft to plug
in and reduce air emissions from auxiliary power units

®  The new gates would increase the operational efficiency of the North Apron and reduce the
need for remote hardstand use and busing passengers to the terminal

B The Project includes a direct weather protected pedestrian connection between the
Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport Station and
Terminal E, which would improve the passenger experience and convenience

Sustainability m  The Terminal E Modernization Project would be built to Leadership in Energy and

Environmental Design (LEED®) Silver standards, or higher

B Asdesign proceeds, Massport will consider the following:

®  Incorporate materials to reduce Heat Island Effect

m  Use of no-glare roofing material will be non-glare

m  Prioritize materials based on lifespan and lifecycle maintenance costs

m  Specify products with recycled content to the maximum extent practicable

m  Incorporate infrastructure for collection, storage, and handling of recyclables (approved

pre-security and post-security recycling stations, on-site collection bins, and storage
dumpsters).
m  Establish a project specific goal and specify materials extracted, harvested, recovered,
and /or manufactured within New England
m  Design Project to achieve energy efficiencies of a minimum of 20% below
Massachusetts Energy code
m  Specify energy efficient interior and exterior lighting
®  |nvestigate the feasibility of supplying, at a minimum, 2.5% of the Project’s power with
on-site renewable energy systems
m  Design Project to be able to accommodate roof top solar, in accordance with Federal
Aviation Administration (FAA) guidance regarding glare
®m  Design infrastructure and operations that reduce water use by 20% below the
Massachusetts Plumbing code
®  Incorporate occupancy sensors with a manual override in all indoor areas
®m  Incorporate infrastructure for collection, storage, and handling of recyclables
®  Incorporate options such as broad roof overhangs or shading devices to reduce solar
heat gain and glare
m  [nstall 400 Hz gate power at all newly constructed gates to support pre-conditioned air
for aircraft and other state-of-the-art energy efficiency upgrades for gates to reduce use
of on-board engines
Resiliency/Floodproofing m  Ingeneral, the first level (lowest floor) of the proposed Project is located above the Design
Flood Elevation (DFE)
m Where spaces must be below the DFE, critical areas would be flood proofed through
measures such as:
m  [nstall watertight shields on doors, windows, and louvers
Use exterior and interior membranes and sealants to reduce seepage
Seal electrical conduits and other utilities entering below the DFE
Install drainage collection systems and sump pumps
Install early warning devices to monitor water levels
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Table 1-2 Summary of Terminal E Modernization Beneficial Measures (Continued)
Element Beneficial Measure

Resiliency/Floodproofing

(Continued)

m  Install back-flow preventer valves on drainage and sanitary sewer piping located below
the DFE Install flood openings to equalize the hydrostatic pressure
m_ Provide pumps to remove floodwater in non-draining areas

Construction Period
Mitigation

Hours of work generally would be limited to typical working hours of 7:00 AM to 5:00 PM

Massport would require its Construction Manager to prepare:

m  Draft Soil Management Plan

m  Draft Stormwater Pollution Prevention Plan

m  Draft Management Plan for Dewatering (if needed)

m  Draft Health and Safety Plan

Ground transportation construction-period mitigation measures would include:

m  All trucks will access the site by Route 1A, Interstate 90, and the main Airport roadway
only

®  Trucks would be prohibited from using local streets

m  Truck routes would be specified in contractors' construction specifications

m  Concrete production and batching would occur in existing plants with access via
Route 1A or Interstate 90

m  Massport would encourage construction workers to use Logan Express, the water
shuttle, and other modes of public transportation

Air quality construction-period mitigation measures would include:

m  Construction vehicle/equipment anti-idling

m  Retrofitting of appropriate diesel construction equipment with diesel oxidation catalyst
and/or particulate filters

m  Air quality and fugitive dust management would be deployed including monitoring of
construction dust; disposal options for excavated materials; and fences, wheel washing,
and other methods to protect the Airport and surrounding communities from fugitive
dust during construction

Sound levels from activities associated with the construction of the Project would be

voluntarily consistent with the City of Boston’s noise criteria; therefore, no construction noise

mitigation is required. However, construction equipment would use noise-reduction measures

such as:

m  Noise control techniques would be used to reduce noise from pile driving by at least
5 A-weighted decibels (dBA) below their unmitigated level

m  Community noise levels would be monitored during construction to verify compliance
with contract specifications and applicable state and local noise regulations

To protect water quality, and incompliance with the Stormwater Pollution Prevention Plan, an

Erosion and Sedimentation Control Program would be put in place to minimize construction

phase impacts to Boston Harbor

m  Spill prevention measures and sedimentation controls would be deployed throughout
the construction phase to prevent pollution from construction equipment and erosion

m  Erosion and sedimentation controls would be used during the airfield earthwork and
construction phases

m  Perimeter Barriers like straw wattles or compost-filled “silt sock” barriers would be
placed around upland work areas to trap sediment transported by runoff before it
reaches the drainage system or leaves the construction site

m  Existing catch basins within the work areas would be protected with barriers (where
appropriate) or silt sacks throughout construction

m Open soil surfaces would be stabilized within 14 days after grading or construction
activities have temporarily or permanently ceased

m  The contractor or subcontractor would be responsible for implementing each control
shown on the Sedimentation and Erosion Control Plan
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1.7

Anticipated Permits

Table 1-3 includes anticipated state and federal permits required for the Proposed Action along with the status

of the permits and other approvals.

Table 1-3

Anticipated Permits and Approvals

Issuing Agency

Approval or Permit

Status

Federal Aviation Administration

Federal Aviation Administration

Federal Aviation Administration

Airport Layout Plan Approval

Finding of No Significant Impact (FONSI)
under the National Environmental Policy Act
(NEPA)

14 CFR Part 77, Form 7460-1 Construction or
Alteration Requiring Notice

Approval to be issued

Environmental Assessment submitted herein;
determination will be made at the conclusion
of the NEPA process

As required prior to construction

Executive Office of Energy and
Environmental Affairs

Secretary’s Certificate under the
Massachusetts Environmental Policy Act
(MEPA)

Draft Environmental Impact Report (DEIR)
submitted herein. A Final Environmental
Impact Report (FEIR) will be noticed following
the close of the comment period and issuance
of the Secretary’s Certificate on the DEIR.

U.S. Environmental Protection Agency
Region 1

National Pollutant Discharge Elimination
System (NPDES) Individual Permit

The Project would meet the standards
included in Logan Airport's individual NPDES
permit (No. MA0000787)

Massachusetts Contingency Plan
(MCP)

Hazardous materials encountered during the
development would be addressed in
accordance with applicable MCP regulations

As required

Massachusetts Water Resources
Authority (MWRA)

Modification to existing MWRA Sewer Use
Discharge Permit

As required prior to construction

1.8

Public Involvement

Public outreach and community input is an important element of Massport's overall process for the Terminal E

Modernization project. Commencing before even filing the ENF and continuing during the ongoing permitting

process, Massport staff has attended various public meetings to both provide an overview and answer

questions on the Terminal E Modernization. These meetings ranged from briefing local community groups in

East Boston to meeting with public officials at the local, state and federal level, and meeting with key

stakeholders such as major business groups, and non-profit organizations such as the Logan Community
Advisory Committee. In addition to this specific outreach, the joint FAA and MEPA public meeting held on
November 19, 2015 associated with the ENF filing was well attended by the public and included an extensive

opportunity for questions and answers. Massport advertised the notice of the meeting in local papers in English
and in Spanish. Additionally, Spanish translation services were provided at the meeting. Following the hearing,
Massport has continued its conversation with the community regarding Terminal E, with additional briefings to
local community leaders, and Massport is planning a second publicly advertised hearing following the filing of

Executive Summary 1-16 EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization
Project

the DEIR. Collectively, Massport has been pursing widespread public outreach regarding the Terminal E
Modernization project for more than ten (10) consecutive months.

Massport has also consulted directly with resource agencies, including Massachusetts Office of Coastal Zone
Management, Massachusetts Department of Energy Resources, Executive Office of Energy and Environmental
Affairs, and FAA regarding potential impacts, avoidance, and minimization of these impacts, and mitigation
strategies.

The public information session was held on November 19, 2015, at 6:30 PM at the Logan Airport Rental Car
Center Noddle Island Community Room. The goal of this meeting was to acquaint the nearby community with
the Project, including construction schedule/activities, and to solicit input regarding potential neighborhood
issues.

Massport posts information about key regulatory filings on its website. Massport also publishes annual EDRs
and periodic ESPRs on its website. The most recent environmental filings, including this EA/DEIR and all
supporting documentation are available on Massport’s website at:
www.massport.com/environment/environmental-reporting/environmental-filings/.

A public information briefing will be held in East Boston, MA. Massport and FAA staff will be available to
discuss the Proposed Action and answer questions.

1.9 Contents of this EA/DEIR

Chapter 2, Purpose and Need: This chapter provides a description of the existing and anticipated future
deficiencies at Terminal E with regards to accommodating increased demand in the international air service
market. It summarizes the history of improvements at the terminal, details operations and passenger forecasts
through 2030, and provides baseline facility requirements for accommodating the anticipated growth.

Chapter 3, Alternatives and Proposed Action: This chapter describes the alternatives investigated, and the
extent to which each alternative addresses the Project’s purpose and need as well as Massport’s goals for the
Project. It concludes with the presentation of the preferred alternative — the Proposed Action.

Chapter 4, Affected Environment: This chapter describes the Project Area, including its natural and built
environmental features, as it exists today.

Chapter 5, Environmental Consequences: This chapter presents the results of the studies and technical analyses
completed to identify the environmental effects of the Proposed Action as compared to the No-Action
Alternative. The discussion includes an analysis of temporary and permanent effects of the Project on the
natural and built environments related to the resource areas of noise, air, surface transportation, natural
resources and energy supply, climate and greenhouse gas emissions, water resources, hazardous materials, land
use, socioeconomics and environmental justice, parkland, and visual resources.

Chapter 6, Beneficial Measures/Mitigation: This chapter lists Massport’s commitments and additional
considerations for the protection of natural and built environments during the construction period and in the
long-term.
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Chapter 7, Regulatory Compliance and Public/Agency Coordination: This chapter lists the federal, state, and
local environmental permits required for the Proposed Action to be built.

Chapter 8, Distribution List: This chapter provides the list of interested parties and public libraries that
Massport provided a copy of this EA/DEIR.

Chapter 9, List of Preparers: This chapter lists the consultant team involved with the preparation of the
Terminal E Modernization EA/DEIR technical analyses and documents.

Appendices

The extensive technical material and references used to support the analysis within this EA/DEIR are included

as appendices. Supporting appendices include:
Volume I
B Appendix A - MEPA Environmental Notification Form Certificate and Responses to Comments
B Appendix B — Draft Section 61 Findings
Volume 11
B Appendix C - Federal Aviation Administration Terminal Area Forecast
B Appendix D — Noise Technical Appendix
B Appendix E - Surface Transportation Technical Appendix
B Appendix F — Air Quality Technical Appendix
®  Appendix G — Energy Model
B Appendix H — Agency Correspondence

Chapters 1 through 9 and Appendices A through B are included in Volume I of this EA/DEIR. Appendices C
through H are included on Volume II. The full document is also available on a compact disc located at the end
of this report. Additional materials referenced in the text are available on the Massport website at
www.massport.com/environment/environmental-reporting/environmental-filings/.
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Purpose and Need

2.1 Introduction

The Massachusetts Port Authority (Massport) proposes to modernize international Terminal E to accommodate
existing and forecasted demand for international air service at Boston-Logan International Airport
(Logan Airport). The proposed Terminal E Modernization Project (Proposed Action) will:

B Construct the three new aircraft contact gates that were originally approved by the Federal Aviation
Administration (FAA) and under the Massachusetts Environmental Policy Act in 1995, but have not yet
been constructed;

B Construct four additional contact gates, passenger holdrooms, concourse circulation areas, concession
space, passenger processing areas (including U.S. Customs and Border Protection facilities), and expanded
baggage screening;

B Modify airside apron areas and taxilanes to accommodate the new gates, terminal improvements, and
supporting facilities;

B Reconfigure adjacent landside roadways, parking, and curbs to accommodate the modernized terminal

configuration; and

In addition, Massport plans to provide a weather-protected direct pedestrian connection between Terminal E
and the Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport Station. This chapter describes
the project context, the purpose of the Terminal E Modernization Project, and the terminal and facility
deficiencies that compel terminal modernization.

2.2 Project Context

Logan Airport serves as New England’s primary domestic and international airport, and plays a key role in the
metropolitan Boston and New England passenger- and freight-transportation networks. Logan Airport fulfills a
number of roles in the local, New England, and national air transportation networks. It is the primary airport
serving the Boston metropolitan area, is the principle New England airport for long-haul services, and is a major
U.S. international gateway airport for transatlantic services.
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Logan Airport is a primary economic engine for the

New England region, the state, and the Boston

metropolitan area. It supports nearly 95,000 direct Direct and indirect jobs

and indirect jobs,! while generating approximately

$13.3 billion per year in total economic activity.

International passengers contribute a substantially

higher share to the local and regional economy than Total economic activity per year

domestic passengers do. Approximately 1.4 million

overseas visitors spent more than $1 billion in 2014,

or $763, on average, per visit.2 New international .
L. . Amount spent by overseas visitors per year (2014)

service in the last three years alone has contributed

more than $1.4 billion per year to the local economy Source:  InterVISTAS, 2015

and $44 million in new incremental tax revenue

through income and sales.? Figure 2-1 illustrates the annual estimated economic impact of select new nonstop

international flights. Sustaining Boston’s competitive edge in international travel is critical to the Massachusetts

and New England economies.

Figure 2-1 Annual Economic Impacts of Select Nonstop International Flights

$128m $62m

@ Panama City

Hong Kong Beijing Dubai @ Istanbul

Source: InterVISTAS, 2015

In 2014, Logan Airport was the 18t busiest commercial airport in North America, as ranked by aircraft
operations, and the 19t busiest in North America, as ranked by number of passengers.* In the international
sector, Logan Airport ranked as the 13t largest U.S. passenger gateway to the world.5 Over the last four years,
Logan Airport has been one of the fastest growing major U.S. airports.

1 Massachusetts Aeronautics Commission. 2013. Massachusetts Statewide Airport Economic Impact Study.
http://www.massdot.state.ma.us/portals/7/docs/mass_exec summary cml.pdf.

2 Greater Boston Convention and Visitors Bureau. 2016. GBCVB, Massport Celebrates Record Number of Intemational Visitors in 2014.
http://www.bostonusa.com/partner/press/press-releases/view/GBCVB-Massport-Celebrate-Record-Number-of-International-Visitors-in-2014-/113/.

3 InterVISTAS: 2015. Economic Impact of Recent International Routes.

4 ACI-NA. 2014. Airport Traffic Reports. www.aci-na.org. Accessed February, 2016. Note: 2014 is the year for which the most recent information is available.

5 U.S. Department of Transportation. 2015. U.S. Interational Air Passenger and Freight Statistics.
https://www.transportation.gov/sites/dot.gov/files/docs/US%20International%20Air%20Passenger%20and %20F reight%20Statistics % 20Report%20for%20December%?2
02014 0.pdf. Accessed March 14, 2016.
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Since no airline maintains a connecting hub operation at the Airport, Logan Airport is principally an origin and
destination airport. This means that the majority of passengers either begin or end their journeys at the Airport.

Logan Airport’s market demand is due to the Boston metropolitan area’s status as an important national and
international destination, a robust regional economy, and regional demographics favorable to air travel. Market
demand largely determines passenger levels, and these levels are not dependent on airlines connecting
passengers that transfer from one flight to another without leaving the terminal area.

Following the longest and deepest economic downturn since the Great Depression, the Massachusetts economy
has recovered and consistently outperformed much of the nation. Of the ten largest U.S. metropolitan areas in
terms of economic output, the Boston metropolitan area economy recorded the fifth highest rate of growth
between 2009 and 2013. The state’s unemployment rate is also regularly below the national average. This
economic resilience is due, in part, to the area’s diversified economy. The Boston metropolitan area is a central
player in the nation’s finance, technology, biotechnology, healthcare, and education sectors. These industries are
highly travel-dependent.

Millions of people travel to Massachusetts, particularly to the City of Boston, every year to enjoy the rich
historic and cultural heritage, attend cultural or sporting events, conduct business, visit area beaches, and
attend conferences at one of the city’s convention centers. In fact, Massachusetts was the seventh most popular
state to visit in 2014, and its 10% year-over-year increase in international visitors outpaced the rest of the nation,
which increased by 7.3%.6 The Commonwealth’s world-class medical, educational, and research and
development institutions are also a major driver of the regional economy and Logan Airport passenger growth.

The Boston metropolitan area is one of the most populated metropolitan areas in the nation,” and its strong
economy has helped it become a high-income population area. In 2014, the Boston metropolitan area had a per
capita income of $39,858, which is nearly 40% higher than the national average of $28,555.8 The region’s mature
market supports a sustained demand for air travel, particularly those with above-average incomes that have a
high propensity for personal and business-related airline travel.

The market demand for air travel in the Boston metropolitan area has led to Logan Airport experiencing a
record-breaking annual passenger volume, including 33.4 million passengers in 2015. Despite these increased
volumes, however, aircraft operations continue to remain well-below historic highs. This reflects industry
trends of more passengers per flight (higher load factors) and “right-sizing” of aircraft to specific routes.
Figures 2-2 and 2-3 compare passenger activity and aircraft operations at Logan Airport between 1990 and 2015.

6 Greater Boston Convention and Visitors Bureau. 2016. GBCVB, Massport Celebrate Record Number of International Visitors in 2014.
http://www.bostonusa.com/partner/press/press-releases/view/GBCVB-Massport-Celebrate-Record-Number-of-International-Visitors-in-2014-/113/.

7 United States Census Bureau, Annual Estimates of the Resident Population of Metropolitan and Micropolitan Statistical Areas: April 1, 2010 to July 1, 2014, (for the
Boston-Cambridge-Newton, MA-NH Metropolitan Statistical Area).

8 United States Census Bureau. 2014. 2010-2014 American Community Survey 5-Year Estimates (for the Boston-Cambridge-Newton, MA-NH Metropolitan Statistical
Area).
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Figure 2-2 Logan Airport Annual Passenger Activity, 1990-2015
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Source: Massport

Figure 2-3 Logan Airport Annual Aircraft Operations, 1990-2015
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While both domestic and international passenger numbers are increasing Airport-wide, international passenger
demand is increasing at a faster rate than domestic demand. Between 2010 and 2015, international passenger
levels at Logan Airport increased by an average of 8.6% per year, from approximately 3.7 million to 5.5 million.
Domestic passenger volumes increased at an average of only 3.3% per year during the same period.

Since 2008, international passengers are up 39%, while international flights have experienced only a 17.5%
growth. Figure 2-4 illustrates these increases. Some of this growth is not “new,” but rather represents recovery
from post-September 11, 2001 levels. After 2001, passenger activity level growth slowed through 2012. It was
not until 2013 that Logan Airport exceeded international passenger levels from 2000 (see Table 2-2).
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Figure 2-4 International Passenger Activity and Flights, 2008-2015
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One contributing factor to increasing international passenger activity is the growth in nonstop international

service with new foreign-based carriers using cleaner and quieter wide-body aircraft. In the past three years, the

number of nonstop destinations from Logan Airport increased by 152%, from 21 to 53 destinations.
Figure 2-5 illustrates international nonstop flights currently available from Logan Airport. Nonstop
international routes added in 2016 include:

®  Diisseldorf, Germany (May 2016);

®  Cologne, Germany (May 2016);

B Manchester, England (May 2016);

B Oslo, Norway, (May 2016);

B Copenhagen, Denmark (March 2016);
B London-Gatwick (March 2016); and

B Doha, Qatar (March 2016).
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Figure 2-5 2016 Nonstop International Service from Logan Airport (53 Destinations)
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Source:  OAG & Innovata Schedules, 2016

Note: Includes seasonal service.

Massport expects the factors that have contributed to Logan Airport’s recent unprecedented growth in
international passenger activity to continue, as airlines will increasingly provide new and more frequent
international service at the Airport whether or not Massport makes the proposed improvements to Terminal E.
Federal law and grant assurances require Massport to grant fair and reasonable access without unjust
discrimination to any airline that wants to conduct operations at the Airport.?

International traffic at Logan Airport has increased from 13% of total Airport passengers in 2010 to about 16%
today, and is projected to grow to nearly 20% in 2030 or sooner.!* As Figure 2-6 depicts, international passenger
activity is projected to increase to 8 million passengers in 2030 or sooner.!!

Terminal E is not equipped to handle either the current or the projected number of international passengers at
any acceptable level of efficiency or customer-service. Terminal E consistently serves higher passenger volumes
than it was originally designed to serve. When the terminal first opened in 1974, Logan Airport served

1.4 million international passengers per year using the then-available 12 gates. In the mid-1990s, as part of the
International Gateway/West Concourse project that expanded and updated terminal passenger handling and
Customs and Border Protection areas, Massport received approvals to add three new gates. While Massport
completed the project’s terminal roadway, curb enhancements, and select terminal additions, after

9 49U.S.C.47101(a)(1) through (6)

10 Massport. 2015. Boston-Logan International Airport 2014 Environmental Data Report. https://www.massport.com/environment/environmental-reporting/. Accessed May
20, 2016.

11 Ibid.
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September 11, 2001, it put the Customs and Border Protection expansion on hold and did not construct the three
new gates. Similarly, the Terminal E Renovation and Enhancement project, currently underway, addresses the
need for Logan Airport to accommodate larger Group VI aircraft, but will not provide any additional gates. In
2015, the Airport served 5.5 million international passengers using the same number of gates it operated in 1974.
This historical growth has occurred, and will continue to occur independent of any facility improvements, as
international passenger activity is projected to reach 8 million passengers in 2030 or sooner. Figure 2-6
illustrates the historical and projected increases in international passenger activity alongside a timeline of
significant projects that Massport has undertaken at Terminal E since its opening.

Figure 2-6 Terminal E Historical International Passenger Levels and Terminal Improvements Timeline
1
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Sources:  Massport, 2013; InterVISTAS, 2016
Notes: The Terminal E Renovation and Enhancements Project will accommodate A380 aircraft, but no new gates will be constructed as part of this project. Estimated
construction completion for this project is July 2017.
Existing and continued growth in international air service at Logan Airport presents challenges for Terminal E
operations. The current level of activity routinely causes severe congestion in the terminal at peak times, leading
to greatly reduced customer service, and inefficient operations in the terminal and at the gates. Gate congestion,
in turn, leads to airside delays and inefficiencies on the North Apron. When no gates are available, arriving
aircraft and passengers are held on the apron. Alternatively, the aircraft will be directed to a remote
“hardstand” at a North Cargo Area aircraft parking area, where passengers have to deplane using mobile stairs
and a mobile lift for handicapped passengers, and are bused to the terminal. When aircraft remain on the apron
waiting for a gate to become available or are remotely parked, they have at least one engine running or are
using auxiliary power units, which both generate noise and air emissions until a gate becomes available. The
North Cargo Area hardstands are closer to the East Boston neighborhood than the terminal, increasing the
intensity of these impacts. The running of the ramp shuttle buses (diesel-powered) also generates air emissions,
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Terminal E Facility
Constraints
(Summer 2015)

Aircraft waiting for gates
accounted for the largest
share of delays at
Terminal E

Gate Delays Passenger Processing Delays

Busing Delays

Terminal E experienced
delays due to facility
constraints:

Flights Affected
Minutes of Delays

Passengers Impacted

12 Massport operations records.
13 Ibid.
14 Ibid.

and can create conflicts with baggage and ground support
equipment movements around the aircraft and on the ramp, which in
turn increases wait times for boarding and arriving passengers.

In the summer of 2015, aircraft scheduling demanded 13 gates, one
above the existing 12. This demand, and the further increases
projected, is the primary reason for the Terminal E Modernization
Project. To allow for the construction of the Terminal E Renovation
and Enhancements Project, Massport decommissioned two gates at
Terminal E (E8A and E8B), which were unavailable for use in 2015.
By 2017, Massport will restore the two gates; however, as the Airport
moves toward 2030, Massport expects seven additional gates will be
required. The impact of this demand will be worse than that of

2015 when existing gating constraints at Terminal E led to numerous
flight delays. Aircraft waiting for gates account for 55% of total
delays at Terminal E, the largest percentage, while busing operations
to remote hardstands account for 11%. From April to

September 2015, facility constraints at Terminal E resulted in

293 gate-delays, affecting nearly 44,000 passengers. During that same
period, Massport conducted 49 ramp busing operations, affecting
over 8,200 passengers.'? Massport has limited control over the
scheduling of transatlantic flights, which are subject to lengthy flight
times and time zone changes that cause arrival and departure peaks
to occur within a relatively short time period. These schedules result
in peaks in activity at the terminal that exceed the capacity of the
facility to efficicently handle them.

Constraints within the terminal also cause delays. Passenger
processing delays, particularly associated with Customs and Border
Protection, account for 34% of passenger delays at Terminal E. In
2015, during the peak travel period of July and August, delays in
passenger processing resulted in the holding of 178 flights, impacting
26,700 passengers.'® Other terminal constraints include insufficient
post-security space for passenger seating, concessions, and other
support services.

Overall, between April and September 2015, facility constraints at
Terminal E affected 520 flights, resulting in 10,091 minutes of delays
and 78,893 passengers impacted.*
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Figure 2-7 depicts the common challenges Massport faces at Terminal E because of facility constraints amid
existing and continued growth in international air service.

Figure 2-7 Terminal E Challenges

Outdoor Ramp Parking

Holdroom Congestion Departures Congetion

Arrivals Congestion

Source:  Massport, 2015

As Logan Airport is severely land-constrained, and given the federal international passenger processing
requirements, there are no other practical on-Airport locations for additional international gates than at
Terminal E. To address challenges presented by Terminal E’s space and facility constraints amid increasing
international passenger activity, Massport proposes this Terminal E Modernization Project.

2.3 Project Purpose

The purpose of the Proposed Action is to modernize Terminal E, entirely within the
Airport footprint, to efficiently accommodate current and projected international
operations and passengers, and to meet regional economic goals, while minimizing
community and environmental impacts.
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The Terminal E Modernization Project would allow Massport to more efficiently accommodate current and

projected international operations and passenger volumes and with a higher level of customer service through

improved terminal, landside, and airside facilities at Terminal E. The modernization of Terminal E would allow

the Airport to better and more efficiently serve existing demand and meet the projected demand for

international travel through 2030, with an acceptable level of customer service and reduced environmental

impacts compared to the No-Action Alternative. Table 2-1 presents the goals of the Terminal E Modernization

Project along with its features that Massport incorporated into its design to achieve those goals.

Table 2-1 Project Goals and Associated Terminal E Modernization Project Features

Project Goal

Project Features

Reduce Community
Impacts

Reduce Environmental
Impacts

Meet Regional Economic
Goals

Improve Customer Service

Improve Operational
Efficiencies

Enhance Connectivity

An extended terminal building would act as a noise barrier between the North Apron
activity and the nearby communities of Jeffries Point and Gove Street in East Boston

Additional contact gates would reduce aircraft idling, the use of on-board auxiliary power
units, and would reduce passenger busing from hardstand aircraft to and from the
terminal, thus reducing noise and emissions

Additional contact gates would reduce aircraft idling, use of on-board auxiliary power
units, and passenger busing from hardstand aircraft to and from the terminal, lowering
Logan Airport's indirect greenhouse gas emissions compared to the No-Action
Alternative

Consistency with Leadership in Energy and Environmental Design (LEED®) guidance
would minimize increases of energy consumption and associated direct and indirect
greenhouse gas emissions, among other environmental benefits

The Terminal E Modernization Project would support numerous construction jobs

Consistency with the Boston Region’s growth in international business and to support
the City of Boston’s status as an international city and destination

Adequately-sized modern facilities would reduce congestion and related delays in the
terminal, and enhance the passenger experience

Additional contact gates would reduce times that aircraft are waiting on the apron

An additional lane in the outer curb at the Arrivals Level would improve roadway
efficiency

The extended terminal building would be designed to be consistent with Massport's
Floodproofing Design Guide to protect the safety of passengers, occupants, workers,
and first responders, while improving the Airport’s operational resiliency during extreme
storms

A direct weather-protected pedestrian connection between Terminal E and the
Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport Station would
enhance connectivity to high-occupancy vehicle modes of transportation and would
improve passenger convenience
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2.3.1 Passenger and Aircraft Activity and Forecasts

Massport requires additional facilities to efficiently accommodate growth in international air service at

Logan Airport. Key planning parameters for determining facilities requirements are passenger and aircraft
operations forecasts. An assessment of current activity levels and future anticipated demand help determine the
required number of aircraft gates, passenger holdrooms, as well as passenger processing requirements for
Customs and Border Protection and baggage handling facilities.

2.3.1.1 Historical, Existing, and Forecast International Passenger Activity Levels

Massport documents and reports Logan Airport’s passenger activity levels each year in its annual Logan
Airport Environmental Data Report (EDR). In addition, Massport prepares passenger demand forecasts for the
Logan Airport Environmental Status and Planning Reports (ESPRs). The 2011 ESPR was published in

April 2013. This 2011 forecast was re-evaluated by Massport and adjusted in 2016 to account for recent changes
in the airline industry and economic conditions.

As Table 2-2 shows, annual international passenger levels at Logan Airport increased by over 1.8 million since
2010. As described below, this level of growth exceeds previous forecasts, as the actual number of international
passengers at Logan Airport in 2015 was nearly 428,000 passengers above the 2014 projections.’

Table 2-2 Air Passengers by Market Segment, 2000, and 2010-2015

% Change % Change
2000 2010 2011 2012 2013 2014 2015 (2013-2014) (2014-2015)

Domestic 23,100,645 23,688,471 24,579,780 24,743,008 25,578,080 26,545,978 27,810,256 3.8% 4.8%
International 4,513,192 3,681,739 4,215,071 4,383,945 4,546,018 4,992,225 5,534,176 9.8% 10.9%
Europe/ Middle 2,948,452 2,672,635 2,939,226 2,896,002 2,901,529 3,194,109 3,473,579 10.1% 8.7%
East

Bermuda/ 693,620 486,911 700,267 793,953 863,842 887,301 946,428 2.7% 6.7%
Caribbean

Canada 833,669 518,088 573,660 614,879 643,987 669,546 688,459 4.0% 2.8%
Asia/Pacific 37,451 0 0 78,484 104,235 170,867 316,621 63.9% 85.3%
Central/South 0 4,105 1,918 627 32,425 70,402 109,089 117.1% 55.0%
America

General Aviation 112,996 58,752 114,416 109,134 94,872 96,242 105,148 1.4% 9.3%
Total Passengers 27,726,833 27,428,962 28,909,267 29,236,087 30,218,970 31,634,445 33,449,580 4.7% 5.7%

Sources:  Massport. 2015, September. 2014 EDR (EEA # 3247).
Massport. 2015. Logan Statistics for 2015.https://www.massport.com/logan-airport/about-logan/airport-statistics/

15 SH&E/ICF. 2014. Massport Short-Term Forecast Update. Internal document.
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As Table 2-3 shows, Massport’s most recent forecasts project that international air passenger activity at
Logan Airport will increase to approximately 8 million in 2030 or sooner.' Logan Airport will continue to
experience an unprecedented level of growth through 2017, increasing nearly 30% above 2014 levels.
International passenger activity will continue to grow after 2017, but at a rate consistent with its long-term
economic drivers such as local and national economic conditions, airfares, and demographic trends.

Table 2-3 Passenger Activity and Forecasts, 2014, 2017, and 2030 or Sooner

Year Forecast Passengers % of Total Passengers
Domestic International Total Domestic International

2014 Actual’ 26,545,978 4,992,225 31,538,203 84.2% 15.8%

2017 29,598,754 6,478,554 36,077,308 82.0% 18.0%

2030 or sooner 33,004,403 8,063,068 41,067,471 80.4% 19.6%

Sources:  Massport. 2015, September. 2014 EDR (EEA # 3247).

InterVISTAS. 2016, January. Forecast update to the 20711 ESPR prepared for Massport.
Note: Totals do not include General Aviation passenger activity.
1 Actual 2014 passengers

Current forecasts indicate that average weekday
peak-hour passenger activity at Terminal E will
increase. In 2030, the year the Terminal E Modernization

Project will be fully operational, these forecasts predict
1,954 passengers would depart during the peak hour
and 1,885 passengers would arrive during the peak hour, a 45% increase from 2014. Massport anticipates that
the peak hour for departures will be between 9:00 PM to 10:00 PM and the peak hour for arrivals will be
between 6:00 PM and 7:00 PM.

Massport’s current forecasts for international air service at Logan Airport exceed previous forecasts,
underlining the unprecedented nature of this growth. Forecasts prepared for the 2011 ESPR,"” which Massport
published in 2013, and a 2014 forecast update,’8 did not project international air service at Logan Airport to
reach 8 million passengers until after 2030. Figure 2-8 compares the currently (2016) expected growth for
international air service at Logan Airport with the 2011 ESPR and 2014 forecasts.

16 InterVISTAS. 2016. Updating BOS Long Range Forecast Summary. Internal document.
17 Massport. 2013. 2011 ESPR.
18 SH&E/ICF. 2014. Massport Short-Term Forecast Update. Internal document.
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Figure 2-8 Comparison of 2011, 2014, and 2016 International Passenger Activity Forecasts

8.0 Million Annual International Passengers

Millions
(0]

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

=@==2016 Update ==@=2014 Forecast ==@==2011 ESPR

Sources: SH&E/ICF, 2014; InterVISTAS, 2016; Massport, 2013

2.3.1.2 Historical, Existing, and Forecast International
Aircraft Operations

Since 2000, the number of aircraft operations at Logan Airport decreased
due to changes in fleet mix, increased passenger load factors, and . )

lidati ithin the airline ind h in fl L lved Change in Scheduled International
consolidation within the airline industry. Changes in fleet mix involve Passenger Service (2014 - 2015)
a shift to larger aircraft that are more fuel efficient and quieter than the

older aircraft.

Total scheduled international passenger aircraft operations at Logan Airport increased by 6.1% from 2013 to
2014 and by 6.7% from 2014 to 2015. Similar to overall aircraft operations (Figure 2-3), however, international
aircraft operations at Logan Airport remain below historical highs. Table 2-4 summarizes annual international
passenger aircraft operations at Logan Airport by destination region in 2000, between 2010 and 2015.
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Table 2-4 International Passenger Aircraft Operations by Market Segment, 2000, and 2010-2015
% Change
Category 2000 2010 2011 2012 2013 2014 2015 2014-2015
Canada 26,067 16,399 16,290 16,787 16,125 15,839 15,874 0.2%
Europe/Middle East 13,435 12,750 14,782 13,890 13,530 14,931 16,298 9.2%
Bermuda/Caribbean’ 3,205 4,116 6,054 6,752 7,031 7,428 7,672 3.3%
Asia 0 0 0 474 646 1,018 1,757 72.6%
Central/South America 314 0 0 0 347 730 1,053 44.2%
Total Scheduled International 43,021 33,265 37,216 37,903 37,679 39,970 42,654 6.7%

Sources:  Massport. 2015, September. 2014 EDR (EEA # 3247).
Massport. 2015. Logan Statistics for 2015. Retrieved 24 March 2015, from https://www.massport.com/logan-airport/about-logan/airport-statistics/
1 Includes Puerto Rico and U.S. Virgin Islands.

As Table 2-5 shows, Massport’s most recent forecasts project that international scheduled operations at

Logan Airport will increase to over 62,000 in 2030 or sooner, an increase of approximately 55.5% from

2014 levels.” International aircraft operations at Logan Airport will exceed recent historic highs from

2010 (43,021) by 2016, when they will reach 44,498. International aircraft operations are increasing at a faster rate
than domestic aircraft operations, and will grow its share of total aircraft operations at Logan Airport from
12.0% in 2014 to about 16.1% in 2030 or sooner.

Table 2-5 International Scheduled Operations Forecast, 2014, 2017, and 2030 or Sooner

Year Forecast Scheduled Operations % of Total Scheduled Operations
Domestic International Total Domestic International

20141 291,679 39,953 331,632 88.0% 12.0%

2017 298,843 46,360 345,203 86.6% 13.4%

2030 or sooner 323,473 62,135 385,608 83.9% 16.1%

Sources:  Massport. 2015, September. 2014 EDR (EEA # 3247).

InterVISTAS. 2016, January. Forecast update to the 2011 ESPR prepared for Massport.
Note: Totals do not include General Aviation or Charter/Cargo operations.
1 Actual reported 2014 passenger activity level

2.3.2 Logan Airport Consistency with the FAA Terminal Area Forecast

Massport’s most recent passenger forecasts are consistent with the FAA’s Terminal Area Forecast.? For forecasts
to be considered consistent with the Terminal Area Forecast, they must “differ by less than 10% in the 5-year
forecast period, and 15% in the 10-year forecast period.”?' In the 5-year and 10-year forecast periods, Massport’s
most recent passenger forecasts are slightly below the Terminal Area Forecast, but within 10%. Table 2-6
compares the projected overall passenger activity levels and aircraft operations associated with Massport’s most

19 InterVISTAS. 2016. Updating BOS Long Range Forecast Summary. Internal document.

20 FAA. 2015. Aviation Policy and Plans Office Terminal Area Forecast Quick Data Summary, For National Forecast 2015.

21 FAA. 2008. Review And Approval Of Aviation Forecasts. https://www.faa.gov/airports/planning _capacity/media/approval local forecasts 2008.pdf. Accessed
February 18, 2016.
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recent forecast with the Terminal Area Forecast. Appendix C, Federal Aviation Administration Terminal Area
Forecast provides the FAA’s most recent forecast for Logan Airport.

Table 2-6 Forecast Comparison, 2021 and 2026
2021 (5 years) 2026 (10 years)
Recent Forecast TAF! Difference (%)  Recent Forecast TAF! Difference (%)
Passenger Enplanements 17,814,593 18,325,769 (2.8%) 19,385,599 20,492,608 (5.4%)
Aircraft Operations 395,323 403,119 (1.9%) 418,048 440,643 (5.1%)

Sources:  FAA. 2015. “Aviation Policy and Plans Office Terminal Area Forecast Quick Data Summary, For National Forecast 2015.”
InterVISTAS. 2016, January. Forecast update to the 2071 ESPR prepared for Massport.
1 TAF data represents air carrier and commuter air carriers.

2.4 Project Need

To enhance operational safety and efficiency, improve customer service, and reduce environmental impacts
associated with existing and for future for international flights that are expected whether or not the Project is
constructed, additional gates and passenger processing facilities are needed. The current terminal facilities at
Terminal E are undersized and cannot efficiently handle the increase in passenger levels. Airside operations on
the North Apron are also inefficient, resulting in adverse operational and environmental impacts that will
continue to worsen without the proposed improvements. The following sections describe facility needs at
Terminal E, based on existing and forecasted international passenger and aircraft operations.

2.4.1 Gate Needs

To determine the number of gates required to accommodate the volume of passengers and aircraft that will be
arriving and departing at Terminal E, Massport conducted a gating analysis for forecast passenger activity and
aircraft operations levels. Gate utilization varies with the type of flight. While domestic flights typically require
45 to 90 minutes to arrive, unload passengers, load passengers, and depart, transatlantic international flights
require additional time at the gate due to longer servicing time, larger aircraft, and peak schedule constraints.
The gating analysis conducted for Terminal E assumes that aircraft will occupy a gate for 75 to 105 minutes,
depending on the size of aircraft, to load the aircraft for departure. Once an aircraft arrives, the analysis assumes
60 minutes to deplane and prepare the plane for the next flight. If the time between arrival and departure is
significant, Massport may tow the aircraft off the gate to a remote location on the apron to allow other aircraft to
utilize the gate space. At the end of the day, these aircraft usually remain overnight and depart the next
morning.

With the forecasted volume of 8 million annual international passengers per year passing through

Logan Airport by 2030 or sooner, the gating analysis indicates that Logan Airport will require a total of 19 gates
to efficiently support international operations - seven more gates than exist at Terminal E today. Figure 2-9
depicts the 2030 or sooner peak hour gate requirements by time of day.
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Figure 2-9 Terminal E, Peak Hour Gate Requirements by Time of Day - 2030 or Sooner
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To allow for flexibility in future operations, Massport would size the gates to accommodate Group IV (for
example, Boeing 757 and Airbus A300) and Group V aircraft (for example, Boeing 747 and Airbus A340). The
gates modified as part of the recent Terminal E Renovation and Enhancements Project are expected to
adequately accommodate forecasted Group VI aircraft (such as the Airbus A380).

Other airside modifications that Massport would implement as part of the Terminal E Modernization Project
include adjustments to the taxilane and layout of the adjacent aircraft apron to provide access to and from the
new gates. Massport would also reposition and add airside storage areas for aircraft ground support equipment
and other flight service equipment as well as hydrant fuel pits in the immediate vicinity of Terminal E.

2.4.2 Terminal Needs

Massport undertook Terminal E space programming for modernizing Terminal E to establish gross size
requirements for various functional components of the terminal facilities necessary for efficient future Airport
operations related to forecasted passenger volumes and the seven new gates. To address existing and projected
deficiencies at Terminal E, Massport is considering all required interior terminal elements, and is basing sizing
on forecasting, industry standards and guidelines, and professional best practices.

2.4.2.1 CheckIn

The number and size of ticketing and check in counters are a function of the peak-hour passenger volumes and
the configuration of counters. Terminal E has Common Use Terminal Equipment meaning counter occupancy is
not specific to an airline. Counter use varies throughout the day to meet demand. The nature of International
Airlines is that some airlines are active in the morning, some in the evening, some late evening. By having
common use facilities one airline may use several counters during one time period and another airline would
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use the same counters during a different time period. While creating complexities for equipment, the common
use counter concept provides a much more efficient utilization of space.

The evening is the peak time for Terminal E check in, generally driven by travel to Europe which has specific
time constraints to coordinate with overseas Airport operations. Check in facilities are generally adequate for
today’s demand but will become deficient as peak hour demand grows. Planned expansion is a direct function
of the forecasted peak hour growth.

2.4.2.2 Baggage

Outbound bags are screened in three dedicated rooms within Terminal E. Existing facilities are generally
adequate for today’s travel volumes, but as peak hour passenger volumes grow, so does the volume of bags to
be screened. Planning has envisioned an expansion of the bag screening rooms commensurate with increase in
peak hour travel.

After screening, bags are conveyed to baggage make-up rooms where they are sorted to go on specific flights.
Within the make-up room there are multi-cart trains to transport sorted bags to aircraft. Each multi-cart train is
dedicated to a specific flight. There are numerous flights being sorted on carts loaded at any time. When flights
are being prepared for departure the baggage carts are brought to the aircraft and loaded. Baggage make-up
facilities are somewhat deficient for today’s volume, especially the West bag room which is closest to many of
the largest aircraft. As number of flights in peak times increases, so will demand for baggage make up facilities.
Planning has envisioned an expansion to address both current deficiencies and to accommodate future growth
in concurrent aircraft departure activity.

2.4.2.3 Passenger Screening

After passengers have checked in and have checked their bags they proceed to Passenger Screening. Passenger
screening facilities at Terminal E are deficient for today’s passenger volumes and will become even more of a
problem as peak-hour volumes grow. Deficiencies are not just the number of lanes for screening but also
inadequate re-composure area (where passengers put on shoes, jackets, and other items that went through the
x-ray scanner). Current deficiencies also include lack of queue space for passengers approaching the screening
lanes. This causes backups into the ticket hall and congestion and confusion for passengers.

2.4.2.4 Passenger Holdrooms

The sizes of passenger holdrooms are a direct function of aircraft size. Currently there is a significant deficiency
in passenger holdroom capacity at Terminal E. This deficiency will be somewhat relieved by the Terminal E
Renovation and Enhancement Project which will increase hold room capacity in the Gate 10, 11 and 12 area. As
peak-hour fight activity increases there is an accompanying need for holdroom capacity.

2.4.2.5 Customs and Border Protection

The key Customs and Border Protection functional areas are designated as Primary and Secondary Processing
based on current regulatory protocols. Primary processing is passport and immigration control and consists of:

® Forms counters
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B Queuing area and primary processing lanes

B Video monitors to display information for travelers in queue
B Self-service pre-entry kiosks

B Trusted traveler primary area

B Primary processing booths (piggyback units)

B Support areas/offices

From primary processing, passengers retrieve their checked bags in the bag claim area and proceed to exit
control and secondary processing which includes customs inspection and various interview rooms and other
spaces.

Currently there is a significant deficiency in the bag claim area - there are not adequate claim carousels to
handle incoming flights. This often causes passenger flow to back up into the primary processing area, and can
result in airlines having to hold passengers on arriving aircraft to prevent overcrowding in the building. All
aspects of the Customs and Border Protection process must be sized to accommodate the demand, otherwise the
delays and congestion (and passenger aggravation) are created.

Table 2-7 compares existing terminal square footage with the future space requirements associated with a total
of 19 gates (12 existing plus three that were previously approved but never constructed and an additional four
gates) to accommodate 8 million passengers.

2.4.3 Curbside Needs

Passengers currently utilizing the outer curbside on the Terminal E Arrivals level frequently experience
congestion, as there are not enough lanes to accommodate the queuing of vehicles picking up passengers during
peak periods, recirculating as they wait for passengers to clear Customs and Border Protection, and
maneuvering between the pick-up curb and the travel lane. There are currently three lanes at the outer curb
utilized for private passenger vehicle pick-up. Standing and loading passengers use the inner two lanes, which
leaves only the third lane on the outer curb for vehicles looking for an open spot at the curb and for vehicles
trying to move through the terminal area to exit or recirculate. This congestion frequently backs up traffic to the
terminal roadway during peak travel periods. A fourth lane at the outer curb of the Arrivals Level at Terminal E
would provide for more efficient roadway operations.
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Table 2-7 Terminal E Modernization- Space Program Terminal Facility Requirements’
Requirements for 8 Million Air
Existing Passengers

Element 12 Gates (sq ft) 19 Gates (sq ft)? Needed (sq ft)
Check In 27,500 41,800 14,300
Outbound Baggage Screening 49,800 75,800 26,000
Outbound Baggage Make Up 47,700 69,600 21,900
Airline Cargo Handling 0 15,000 15,000
Passenger Screening 7,200 27,300 20,100
Concessions 31,500 55,200 23,700
Restrooms 21,600 34,100 12,500
Passenger Holdrooms 52,000 84,900 32,900
Holdrooms Corridor 37,000 74,500 37,500
Airline Clubs 44,800 72,800 28,000
Customs & Border Protection 147,300 252,500 105,200
Mechanical/Electrical/Plumbing 110,000 161,000 51,000
Meeter/Greeter Area 9,900 14,900 5,000
Support, Circulation, Other 212,000 315,000 103,000
Contingency 68,000 68,000
Total (sq ft) 798,300 1,362,400 564,100

Source Massport; LeighFisher; AECOM, 2016
Includes enhancements associated with the Terminal E Renovation and Enhancements Project, which Massport anticipates to be
complete in 2017, prior to construction commencing on the Terminal E Modernization Project.

2 To mitigate excessive passenger processing wait times, Massport proposes a satellite Customs and Border Protection, which would be in addition to existing
Customs and Border Protection facilities at Terminal E.

2.5 Summary

In the last five years, Logan Airport has seen unprecedented passenger growth in international air service due
to regional economic growth. Forecasts show that this level of growth will continue through at least 2017, rising
still thereafter to reach 8 million passengers by 2030 or sooner whether or not the Terminal E Modernization
Project is constructed.?? Terminal E is currently undersized and will not be able to handle the projected increase
in passengers in a manner that would allow Massport to provide safe, efficient, flexible, and convenient facilities
for its passengers, tenants, and other Airport users. These deficiencies will lead to increased (and avoidable)
adverse environmental impacts. To accommodate current and projected demand for international air service at
Logan Airport through 2030, Massport intends to improve airside and landside facilities at Terminal E.
Projected passenger demand is anticipated with or without facility improvements.

22 InterVISTAS. 2016. Updating BOS Long Range Forecast Summary. Internal document.
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Alternatives and Proposed Action

3.1 Introduction

As required by the National Environmental Policy Act (NEPA) and the Massachusetts Environmental Policy Act
(MEPA), this chapter describes the alternatives considered for the Terminal E Modernization Project (Project or
Proposed Action). The purpose of the Project is to modernize Terminal E, entirely within the Boston-Logan
International Airport (Logan Airport or Airport) footprint, to efficiently accommodate current and projected
international operations and passengers, while minimizing community and environmental impacts that can be
avoided through Project implementation.

As described in Chapter 2, Purpose and Need, in response primarily to regional and international economic
growth, international travel has been growing at an unprecedented pace at Logan Airport and Massport
anticipates that this trend will continue well into the future. Additional gates are needed to allow aircraft to
park at a gate and minimize apron idling time and associated environmental impacts.

The Terminal E Modernization Project includes new gates and associated terminal improvements, associated
curbside and roadway improvements, and a direct weather-protected passenger connection to the
Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport Station. Relocation of existing facilities
that would be displaced by the new extended terminal core is also included in the Project.

The Terminal E Modernization Project aims to improve the ability of Logan Airport to efficiently accommodate
current future passenger volumes by constructing new gates and amenities at Terminal E. All Action
Alternatives studied would provide seven new contact gates, new passenger holdrooms, an extended public
concourse, vertical circulation cores, and new restrooms and amenities. The Terminal E Modernization Project
would also include additional U.S. Customs and Border Protection processing capacity. The modification of the
terminal in turn would require reconfiguration of the North Cargo and North Apron areas and adjacent
terminal roadways to accommodate the new terminal building area and to allow these areas to operate
efficiently to accommodate the increased volumes of passengers.

Massport evaluated alternatives according to their ability to meet the Project’s purpose and need, as well as
considerations such as meeting program space requirements, layout efficiency, efficiency of airfield operations,
ability to buffer noise, efficiency of traffic operations, overall cost, and constructability. All terminal Action
Alternatives are located on previously developed land within the Airport boundary and are expected to have
very similar beneficial environmental effects.
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3.2 Analysis Year

This Environmental Assessment/Draft Environmental Impact Report (EA/DEIR) uses the analysis year of 2030
to compare the Proposed Action to the No-Action Alternative. Forecasts conducted by Massport indicate that
passenger volumes for international travel will reach 8 million annual passengers by the year 2030 or sooner.
The forecasting of passenger volumes 15 years into the future is based on best available data and modeling. The
design of alternatives is based primarily on accommodating the anticipated passenger volumes associated with
an 8 million annual passenger volume being processed through Terminal E; the exact year may be somewhat
sooner or somewhat later than 2030.

3.3 Regional Context

Boston-Logan International Airport is the primary airport providing international service for the New England
region. Logan Airport, one of three airports! owned by Massport, operates within a larger network of New
England regional airports. Other regional airports, Boston-Manchester Regional Airport (New Hampshire) and
T.F. Green Airport (Rhode Island), primarily serve their local service areas, and provide limited international
service mainly to seasonal vacation destinations. Logan Airport serves as a major domestic origin and
destination market and acts as the primary international gateway for the New England region.

Logan Airport is well positioned in terms of access, competitive airfares, and available air service to meet the
demands of the core Boston passenger market. Logan Airport also provides a connecting hub for airports in
more remote New England communities such as Cape Cod, Massachusetts; Augusta, Presque Isle, and
Rockland, Maine; and Rutland Vermont. Rail service connects the Boston region with service from Boston to the
New York and Washington D.C. metropolitan areas to the south and Portland to the north. The ease and choice
of multimodal regional access is another factor in the continued demand for international service at Logan
Airport.

Regional airports (Boston-Manchester Regional Airport and T.F. Green Airport) provide critical alternatives to
local passengers that otherwise would be driving to Logan Airport for the same service. For the most part, the
air service from these two regional airports is focused on short haul and medium haul nonstop, jet service to
business and leisure destinations as well as to air carrier hubs to access longer haul options. The demand for
international travel to these regional locations is considerably lower than that of Boston, which is a major
international destination. Connecting international flights to and from these regional airports are limited when
compared to the services already found at Logan Airport. Supporting infrastructure such as Customs and
Border Protection facilities are also limited at these airports and would require additional staffing by
Transportation Security Administration and Homeland Security agencies to accommodate these additional
international flights.

Logan Airport has the local market demand, critical mass of airline service, and the necessary terminal and
airfield facilities to support a broad international origin and destination service network, which cannot be
replicated at smaller, regional airports. Total international annual passenger numbers increased from 4.9 million
in 2014 to 5.5 million in 2015, a 10.9-% increase in just one year. The strong international passenger growth was

1 Massport owns and operates Boston-Logan International Airport, Hanscom Field, and Worcester Regional Airport.
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driven by several new nonstop services introduced by a number of foreign airlines including Emirates, Turkish
Airlines, Hainan Airlines, and Cathay Pacific. As illustrated on Figure 2-5 recently launched international
destinations include Mexico City, Tokyo, Beijing, Dubai, Istanbul, Panama City, Hong Kong, and Shanghai.

Massport, working with other New England regional state aviation divisions and the Federal Aviation
Administration (FAA), produced Regional Airport System Plans in 1995 and 2006. The plans included extensive
investments in Boston-Manchester Regional and T.F. Green Airports to meet demand for regional domestic air
service, such as improved direct highway access, new parking garages, lengthening of runways, and new
terminals, which are underway or have now been accomplished. The Regional Airport System Plans envisioned
expanded high-speed rail in the Northeast Corridor and that increased rail service would divert air passengers
in the Logan Airport to New York City market (accomplished). Additional Massport investment in Worcester
Regional Airport, including improvements to instrumentation systems to allow aircraft to land in low visibility
conditions, and commercial service were anticipated and are now under construction. Hanscom Field’s role as
New England’s premier general aviation facility would continue. The
The New England Regional | plans also call for more investment in Logan Airport to support its critical
Airport System Plan

role as the region’s access point to the international marketplace.

Massport’s investments in its family of airports are consistent with the
Regional Airport System Plans, including:

B Acquiring and modernizing Worcester Regional Airport to better serve
the commercial airline travel demands of the central Massachusetts
region.

Helping New €ngland Be New England

B Together with the City of Worcester, Massport is investing $100 million
over 10 years to revitalize and grow commercial operations at Worcester
Regional Airport. Because of this collaboration, jetBlue Airways has
already handled over 250,000 passengers at Worcester Regional Airport

since commencing operations in late 2013.

B Massport recently started construction on Worcester Regional Airport’s
Instrument Landing System to enhance operational conditions to a level equal to that of all other
commercial airports in New England. This project will significantly improve Worcester Regional Airport’s
all-weather reliability, a long-standing impediment to greater utilization of this airport.

B Hanscom Field continues to maintain its role as a reliever for Logan Airport and Hanscom Air Force Base as
a leading technology center for the Department of Defense. Hanscom Field is a full-service general aviation
airport and popular choice for business executives to Eastern Massachusetts and “America’s Technology
Region” situated along the Route 128/Interstate 95 and Interstate 495/US 3 corridors.

As described in Chapter 2, Purpose and Need, the ongoing growth in international market demand is occurring at
Logan Airport without significant terminal improvements.
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Massport has not added any gates at Terminal E since the initial 12 gates were
constructed in 1974, yet international travel has increased dramatically over that
period of time. This demonstrates that international service demand at Logan Airport
is driven by the economic, regional, and market factors, not airport improvements or
availability of facilities.

For the reasons outlined above, provision of international service at the other regional airports is not practicable.

Therefore, this analysis focuses on various concepts that enhance the existing international Terminal E at Logan
Airport.

3.4 Planning Metrics, Facility Requirements, and Design Guidelines

To meet the space requirements for the projected demand, the terminal facility must present an efficient layout
of program elements including gates, holdrooms, and intuitively placed passenger processing and amenities.
The following section describes the planning tools and metrics used to guide the alternatives development for
the modernization of Terminal E. Key elements considered in the sizing of the alternatives include gating,
ticketing, checkpoints, concession areas, baggage claim, outbound bag rooms, passenger holdrooms and
amenities, Customs and Border Protection services, and restrooms. The alternatives developed followed
guidance from the FAA, Transportation Security Administration, and Department of Homeland Security.
Massport also followed industry standards as well internal requirements for the facility including Massport’s
Sustainable Design Standards and Guidelines and Leadership in Energy and Environmental Design (LEED®)
guidelines. Conceptual layouts undertaken to date were based on a set of requirements sufficient to assess
alternatives.

3.4.1 Terminal E Gates

Gate requirements were generated using a peak month/average day hourly schedule from the forecast
information. A gate model is then used to determine gate requirements based on the forecast flight schedule. To
calculate the number of additional needed gates, certain assumptions were made including;

B Aircraft size and passenger count;

B Time to “turn” an aircraft at the gate including arrival and docking, off-loading passengers, cleaning and
preparing the aircraft for departure (including fueling), boarding passengers, and departure maneuvers,
among others;

B Earliness or lateness (ahead/behind schedule) profile for arriving international aircraft; and
B Reasonable time between an aircraft departing and the next aircraft arriving.

Based on 2030 forecast passenger levels, the gating analysis for Terminal E indicated the need for an additional
seven gates to operate during future peak periods.
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3.4.2 Terminal Programming

Massport undertook a terminal space programming effort to establish gross size requirements for various
functional components of the Terminal E facilities, necessary for efficient future airport operations (Table 3-1).
Over the past several decades, specific planning metrics have evolved within the airport planning industry and
FAA that define various terminal functions, including: the number of ticketing positions and queuing;
throughput rates and passenger screening requirements at security checkpoints; the loading factor of gated
aircraft and their impact on holdroom sizing and number of seats provided; and baggage claim frontage and
queuing. Airlines have also developed their own specific planning metrics based on their business models.
Specifically, the FAA Advisory Circular 150/5360-7, Planning and Design Considerations for Airport Terminal
Building Development, provides guidance in the design of airport terminals, specifically for origin and
destination airports such as Logan Airport.2 The guidelines for origin and destination airports are general in
nature and the principles apply to terminal development; these guidelines are used for general planning
parameters in the proposed alternatives described below.

In 2000, Massport also adopted its own Terminal Improvement Design Guidelines.> Massport followed these
guidelines for the design and construction of Terminal A for Delta Airlines, and the recent Terminal E
Renovation and Enhancements project. These guidelines, in conjunction with standard industry practices and
airline standards, have directed terminal planning at Logan Airport since their adoption and are expected to
guide all future terminal design and improvements. While not prescriptive in every area of terminal
programming and planning, they offer qualitative guidelines and metrics for the gate holdrooms. The
guidelines also allow for the development of efficient, flexible facilities that are able to adapt to changes in
aircraft types, technology, or security requirements.

Table 3-1 summarizes the key aircraft gate and passenger terminal area facility program requirements for the
Terminal E Modernization Project to address current deficiencies as well as meet the needs for future
anticipated aircraft and passenger handling. The Terminal E Renovation and Enhancements project, currently
under construction, is specifically being built to accommodate the anticipated larger Group VI aircraft such as
the Airbus A380 and Boeing 747-8. The proposed modernization of Terminal E would be designed to
accommodate Group V (such as Boeing 747, Boeing 777, MD-11, and Airbus A-340) and Group IV (Boeing 757,
Boeing 767, and Airbus A-300) aircraft also used for international flights. The facility would also have the
flexibility to accommodate Group III aircraft if necessary.

2 Federal Aviation Administration, Advisory Circular 150/5360-7, Planning and Design Considerations for Airport Terminal Building Development, April 22, 1988.
3 Industry standards and Massport Design Guidelines
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Table 3-1 Terminal E Modernization- Space Program Terminal Facility Requirements’
Requirements for 8 Million Air
Existing Passengers (MAP)

Element 12 Gates (sq ft) 19 Gates (sq ft)? Needed (sq ft)
Check In 27,500 41,800 14,300
Outbound Baggage Screening 49,800 75,800 26,000
Outbound Baggage Make Up 47,700 69,600 21,900
Airline Cargo Handling 0 15,000 15,000
Passenger Screening 7,200 27,300 20,100
Concessions 31,500 55,200 23,700
Restrooms 21,600 34,100 12,500
Passenger Holdrooms 52,000 84,900 32,900
Holdrooms Corridor 37,000 74,500 37,500
Airline Clubs 44,800 72,800 28,000
Customs & Border Protection 147,300 252,500 105,200
Mechanical/Electrical/Plumbing 110,000 161,000 51,000
Meeter/Greeter Area 9,900 14,900 5,000
Support, Circulation, Other 212,000 315,000 103,000
Contingency 68,000 68,000
Total (sq ft) 798,300 1,362,400 564,100

Source Massport; LeighFisher; AECOM
Includes enhancements associated with the Terminal E Renovation and Enhancements project, which Massport anticipates to be
complete in 2021, prior to construction commencing on the Terminal E Modernization Project.

2 Represents the total projected future space requirements for Terminal E.

3.4.3 Design Guidelines - Sustainability Design Standards and Guidelines/Resiliency

Massport is planning to build the Terminal E Modernization Project to meet LEED Silver or higher and
Massachusetts LEED Plus standards. In addition to considering LEED guidelines, the Project design team
consulted Massport’s Sustainable Design Standards and Guidelines.* The Project would be consistent with
Massport’s overall sustainability program, which includes diverse sustainability initiatives ranging from
facilities maintenance to innovative partnerships and public incentives. The standards are tailored to Massport’s
operations, facilities, and geography, and are intended to be used by architects, engineers, and planners
working on capital projects for Massport. The standards apply to both new construction and rehabilitation
projects (building and non-building) of any square footage or monetary value. The Project has also been
developed to comply with Massport’s Floodproofing Design Guidelines? to make the terminal infrastructure
and operations more resilient to anticipated flooding threats and other climate events.

4 Massachusetts Port Authority. Logan Airport Sustainable Design Standards and Guidelines — Version 1, June 2009.
5 Massachusetts Port Authority Floodproofing Design Guide — March 2015
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3.5 Project Alternatives

The following sections describe and evaluate the Proposed Action Alternatives for each Project component and,
as required by NEPA/MEPA, include the No-Action/No-Build Alternative. The Action Alternatives include the
following elements:

B  Terminal E modernization to provide a concourse with seven additional gates, airside (ramp/apron)
modifications, and terminal support functions such as passenger holdrooms, concessions, and passenger
processing;

B Landside reconfiguration of roadways and curbs in the vicinity of Terminal E to accommodate the new
terminal configuration; and

B Direct weather protected pedestrian connection from the MBTA Blue Line Station to Terminal E.

These are each described in turn in the following sections. Massport evaluated alternatives according to their
ability to meet the Project purpose and need, considerations such as internal space requirements, total new
square footage of building, layout efficiency, impact to airfield operations, ability to buffer noise, traffic
operations, cost, and constructability. The following sections detail and illustrate the components of the
alternatives considered and the screening process to identify the Proposed Action.

3.5.1 No-Action/No-Build Alternative

The No-Action/No-Build Alternative (see Figure 3-1) assumes that growth in passengers and aircraft operations
would continue without Massport making any significant physical improvements, to accommodate the current
and future projected volumes of international operations and passengers. The No-Action/No-Build Alternative
(henceforth the referred to as the No-Action Alternative) could include routine management or operational
shifts without constructing new facilities.

As discussed in Chapter 2, Purpose and Need, Terminal E as it currently exists has inadequate facilities to
accommodate current as well as forecasted growth in international travel and associated passenger activity
levels. The No-Action Alternative illustrates how the present Terminal E configuration would operate under the
increased volumes of airline and passenger traffic projected for 2030. Airlines would continue to offer seats to
meet demand and increased aircraft operations would take place, but no physical and only managerial changes
to the Airport would occur to accommodate this increased demand.

Under the No-Action Alternative, Massport anticipates that in 2030 Terminal E would be seven gates short of
the projected demand during the peak months. All aircraft that do not have an available gate would either hold
on a taxiway awaiting a gate or “hardstand” at remote areas of the North Apron and Massport would have to
bus passengers to and from the aircraft to board and deplane for flights. Without additional gates to service the
aircraft, apron operations would become increasingly congested and inefficient. Extensive use of hardstands
would disrupt aircraft movements, as buses would shuttle passengers between hardstands and the terminal.
The hardstands also require remote servicing by ground support equipment and vehicles. While aircraft are
positioned away from the gate, they use auxiliary power units to run on-board services such as power, heating,
and cooling.
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Within the terminal under the No-Action Alternative, passenger-processing facilities would also be inadequate
to meet the future demand. Delays in deplaning passengers reaching the curbside due to a lack of available
gates and delays at passenger processing within the terminal, would result in increased recirculation time of
traffic arriving for passenger pick-up. The impact analysis of the No-Action Alternative is discussed in
Chapter 5, Environmental Consequences.

3.5.2 Action Alternatives - Terminal Configuration

Early conceptual designs developed to support the Terminal E Modernization Project evaluated different
configurations of the new terminal area and North Apron area. All Action Alternatives developed would add
the required seven new gates (three previously permitted but never constructed plus four additional gates).

The key differences among the terminal configuration alternatives relate to efficiency of interior operations,
frontage on the adjacent roadway to provide curbside access to the terminal for passengers, disruption to
existing terminal and apron operations, and cost. With the exception of ability to buffer ground noise from
ground operations, there is very little difference among the alternatives from an environmental perspective.

3.5.2.1 Action Alternative A - Separate Core Terminal

Action Alternative A (Figure 3-2) would create a new linear concourse and terminal core, with a new separate
curb frontage. While connected to the existing terminal, the new facility would operate essentially as a separate
terminal facility. The new concourse would be connected to the Gate 12 area of the existing terminal via a secure
side connection. The new terminal core would include ticketing, airline offices, bag screening, and bag make-up
facilities. The new core would also house separate satellite Customs and Border Protection facilities including
Immigration Control and Bag Claim/Customs facilities. Action Alternative A would provide the necessary gates
and amenities within the new terminal area including holdrooms, new club space, and new passenger
processing.
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The new terminal frontage area would be directly accessed from the Airport roadway system. A new ramp at the
Departures Level and a new at-grade road at the Arrivals Level, could link the existing frontages to the new frontage.
Under Alternative A, the new facility would be three levels with ticketing, departures concourse, and airline clubs at the
third level. The sterile corridor connecting gates to the Customs and Border Protection facilities would be at the second
level, along with most mechanical, electrical, and plumbing facilities. Customs and Border Protection facilities would be
at the first (grade) level, as would baggage screening and make-up rooms.

This alternative would be configured to include a partial dual taxilane on the apron. This partial dual taxilane allows
arriving aircraft to taxi to the new gates while other aircraft are departing. The provision of a partial dual taxilane would
increase operational efficiency on the airside. This alternative provides separate functionality of the terminal extension
and was found to lack other efficiencies of operation that a more integrated design would provide, such as curbside
efficiencies or shared processing.

3.5.2.2 Action Alternative B - Concourse Extension

Alternative B (Figure 3-3) would provide seven new gates as an extension of the existing concourse extending
westward from the Gate 12 area at the west side of Terminal E. The concourse would provide gates, holdrooms,
and concessions. The functional requirements needed for passenger processing and amenities would require
expansion and reconstruction of the existing Terminal E interior space including the Customs and Border
Protection facilities, requiring disruption within the terminal during construction. The existing arrivals frontage
would be reconfigured but with no significant expansion of frontage at the terminal.

The new facility would be four levels with airline clubs at the fourth level and the departures concourse at the
third level. The sterile corridor connecting gates to the Customs and Border Protection facilities would be at the
second level, along with most mechanical, electrical, and plumbing facilities. The first level would have some
enclosed storage areas and otherwise open to the airside.

For this alternative to meet all the facility requirements for operational efficiency, significant expansion and
disruption of the existing terminal would be needed. For these reasons, this alternative was dropped from
consideration.

Alternative B would include a partial dual taxilane on the airside for access to the new gates.

3.5.2.3 Action Alternative C - Satellite Concourse

Action Alternative C (Figure 3-4) would position the new portion of the terminal as a separate two-sided
concourse structure with an underground passageway connecting the new gates to the existing terminal spaces.
The new double sided satellite terminal area would include gates and holdrooms only and would not provide
new passenger processing or Customs and Border Protection services. The non-gate related amenities and
passenger processing required to meet future needs would need to be upsized within the existing Terminal E
space resulting in significant disruption to services within the terminal during construction.

Under Alternative C, the new satellite facility would be three levels with airline clubs at the third level and the
departures concourse at the second level. The sterile corridor connecting to the underground passageway
would be located at the first level. The first level would also have mechanical, electrical, plumbing facilities, and
some enclosed storage areas, and could provide baggage make-up close to the aircraft.
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Because the new building area would be located entirely on the apron and not located between the apron and
the adjacent neighborhood, Alternative C would not provide the noise buffering potential of the other terminal
configurations. There would be no significant expansion of terminal frontage on the adjacent roadway and,
therefore, no increase in efficiencies of passenger pick-up and drop-off. This configuration would require
relocation of the jetBlue Airways hangar, and would not allow for a partial dual taxilane on the apron. However
the satellite configuration would eliminate dead-end taxilanes and would allow for better aircraft movements
on the North Apron.

Alternative C was dropped from consideration due to the disruption within Terminal E to provide additional
processing in the existing terminal area, the lack of noise buffering potential offered by this configuration, and
lack of additional frontage space for passenger pick-up and drop-off.

3.5.2.4 Action Alternative D - Extended Core Terminal (Proposed Action)

Alternative D (Figure 3-5) would create a new extension of the existing concourse, terminal core, and terminal
frontages. The new concourse would be connected to the Gate 12 area of the existing terminal via a secure side
connection. The new extension of the terminal core would include additional ticketing, airline offices, bag
screening, and bag make-up facilities. The extension has the potential to allow separate Customs and Border
Protection facilities including Immigration Control and Bag Claim/Custom:s facilities.

The existing terminal frontages would be extended to serve the new terminal areas at both Departures and
Arrivals Levels. The new facility would be four levels with airline clubs at the fourth level, and ticketing and
departures concourse at the third level. The sterile corridor connecting gates to the Customs and Border
Protection facilities would be at the second level, along with most mechanical, electrical, and plumbing facilities.
Customs and Border Protection facilities would be at the first (grade) level, as would baggage screening and bag
make-up rooms.

The configuration of Alternative D would allow for a partial dual taxilane on the airside to allow of more
efficient operation on the remaining North Apron.

This alternative was selected as the Proposed Action because it provides the greatest operational efficiencies
within the existing terminal and the extended terminal areas and provides space within the terminal and at the
curbside to meet the Project operational and environmental goals.
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Table 3-2 provides the rationale for identifying the preferred terminal configuration alternative.

Table 3-2 Terminal E Modernization: Comparison of Action Alternatives
Alternative A Alternative B Alternative C Alternative D
Terminal Separate Core Terminal ~ Concourse Extension Satellite Concourse Extended Core Terminal
Configuration
Size 560,000 square feet of 275,000 square feet of new 275,000 square feet of 560,000 square feet of new
new construction construction new construction construction
235,000 square feet of interior 235,000 square feet of
expansion/renovation in existing interior
terminal expansion/renovation
Key Design + Creates a linear bar + Extends Terminal E concourseto ~ « Double-loaded satellite + Extends Terminal E
Features/ concourse to accommodate seven additional concourse accommodates  concourse to
Diferences accommodate seven capable ADG-V gates seven additional capable ~ accommodate seven
2:dg|;2a| :teDsG_V + Additional non-gate related functional ADG-V Gates g(l(:gzanal capable ADG-V
pabeg requirements incorporated within + Satellite connected to
+ Additional functional existing Terminal E footprint Terminal E crescent via + Additional functional
.reqwremgnts prQV|ded + Potential for partial dual taxiane underground passageway requwemepts prow.dgd in
in new unit terminal " an extension of existing
- + Additional non-gate related .
centered on new gates  « Existing frontages reconfigured — no . ] core terminal
sianificant expansion functional requirements
+ Potential for partial dual g P incorporated within existing * Connection to Terminal E
taxilane Terminal E footprint via gate concourse and
- icketing hall
+ Frontages accessed « Existing frontages tickefing ha
from Terminal E reconfigured — no + Potential for partial dual
frontage or directly from significant expansion taxilane
Airport roadways « Existing frontage extended
+ New ramps and
flyovers required at
western end of Airport
roadway system to exit
frontages
Pros Meets Purpose & Need ~ Meets Purpose & Need Meets Purpose & Need Meets Purpose & Need
Provides good potential ~ Provides good potential to be phased ~ Double loaded Provides good potential for
for further expansion implementation during planning concourse provides phased implementation
beyond current planning  horizon efficient spatial during planning horizon
horizon configuration

Provides physical barrier between

Provides physical barrier

Provides physical airside operations and roadways and between airside operations
barrier between airside ~~ Memorial Park and roadways and
operations and Memorial Park
roadways and Memorial
Park
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Table 3-2 Terminal E Modernization: Comparison of Action Alternatives (Continued)

Alternative A Alternative B Alternative C Alternative D

Cons Separate facilities Major disruption to existing Terminal ~ Does not provides Separate facilities require
require duplication of E during construction physical barrier duplication of existing
existing functions in between airside functions in new core terminal
new core terminal operations and .

. . roadways and Memorial Frontage roadwa!y exits

Requires extensive new Park constrained spatially
ramps and flyovers in
constrained location at Major disruption to
western end of Airport existing Terminal E
roadways during construction
Dual frontage may be Major disruption to
confusing for passenger North Apron
drop-off
Phased implementation
difficult as duplicate
facilities must be
constructed in first
phase

Rationale for Phased implementation  Disruption to ongoing operations Disruption toongoing ~ Proposed Action

Elimination difficult during construction operations during

. . construction

Extensive construction
in space constrained
western end of roadway
system

Source: Massport; LeighFisher; AECOM

3.5.3 Build Options - Terminal E Roadways

With an extension of the terminal building to accommodate seven new gates, the terminal roadways would
need to be reconfigured to provide connections between the frontages for the new terminal and realigned ramps
to access Route 1A, the Ted Williams Tunnel (Interstate 90) and the internal Airport roadway system. Massport
developed three options, based on the preferred terminal configuration Alternative D, which would extend the
roadway frontage to facilitate drop-off and pick-up along the new building area, and realign the roadway
ramps servicing Terminal E. All build options would replicate traffic flow patterns to allow vehicles exiting the
Terminal E area to access major highways and Airport recirculation roadways. As with building concepts, since
all areas of roadway modification are fully developed, there is little difference from an environmental
perspective.

At the Arrivals Level, the current configuration provides four lanes at the inner curb for high-occupancy vehicle
use and three lanes at the outer curb for private vehicle use. During peak periods, the outer private vehicle curb
becomes congested creating back-ups onto the airport interior roadway system. At the outer curb, the inner two
lanes are used for loading of passengers, leaving only the third lane for vehicles waiting for an open spot to
unload, and for vehicles exiting the terminal area. Provision of a fourth lane at the outer curb would alleviate
this operational conflict and provide a through lane at the terminal for existing traffic. All Terminal E Roadway
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build options include a fourth lane at the outer curb to allow for operations that are more efficient during
curbside pick-up and drop-off by private vehicles.

The differences among the options mainly relate to differing weave patterns and distances for vehicle operator
decision making. Massport also evaluated the roadway options based on how much additional space each
would require in front of Terminal E. This area currently provides short-term parking for passenger pick-up as
well as limousine and taxi pick-up areas. The roadway options described below have differing impacts to the
“forecourt” area in front of the terminal that provides these parking options.

3.5.3.1 Roadway Option 1 - Bi-Level S-Curves

Option 1 is shown on Figure 3-6. Under this option, both the Arrivals and Departures Level roadways include
tight S-curves. At the end of the upper level (departures) frontage, the roadway descends and splits either:

B Merging with Arrivals Level traffic and proceeding to the Airport exits; or
B Heading to the Service Road for on-Airport destinations.

A weave section at the end of the arrivals frontage allows the inner roadway (high-occupancy vehicles) and the
outer roadway (private vehicles) to proceed either to the Airport exits or to the Service Road for on-Airport
destinations. This option minimizes the amount of land utilization for roadways through tightening of the curve
radii on the ramps, and maximizes the space available south of Terminal E for taxi hold and limousine waiting
areas. This option has the disadvantage of forcing the driver to make a destination decision while on a
downgrade from departures and, therefore, was dropped from consideration.

3.5.3.2 Roadway Option 2 - Single S-Curve (Proposed Action)

At the end of the upper level (departures) frontage, the roadway would split providing access to the Airport
exit, Airport Exit Route 1A, or to the Airport Service Road for on-Airport destinations. This option is shown in
Figure 3-7. A weave section at the end of the terminal Arrivals Level allows the inner roadway (high-occupancy
vehicles) and the outer roadway (private vehicles) to proceed either to the Airport exits, or to the Service Road
for on-Airport destinations. This option has a footprint that would minimize the land utilization for roadways
and maximizes the potential utilization for taxi hold and limousine waiting areas adjacent to the terminal.

The advantage of this option is that only one level requires an S-curve and the curve radius is slightly larger.
This configuration was selected as a component of the Proposed Action, because it provides operational
efficiency and takes less space on the forecourt than Option 1.

3.5.3.3 Roadway Option 3 - Northern Loop Ramps

Option 3 is shown in Figure 3-8. Under this option, upper level departures frontage roadway descends to grade
while curving to the south and swinging around the north side of the Central Heating and Cooling Plant and
continuing through the taxi and limousine waiting areas. The roadway then merges with traffic proceeding to
the Airport roadway system and Airport exits. A weave section at the end of the Arrivals Frontage allows the
Inner Frontage (high-occupancy vehicles) and the Outer Frontage (Private Vehicles) to proceed either to the
Airport exits, or to the Service Road for on-Airport destinations.
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This option provides the greatest decision making distance of all three options and does not include any tight
S-curve roadways. However, the distance required for the Arrivals Level roadway to make the movement
around the Central Heating and Cooling Plant makes this the longest distance for travel and, therefore, the
largest footprint of all options. The configuration of Option 3 would result in the greatest loss of short-term
parking spots and would impact the taxi and limousine wait areas. The position of the new ramps would also
constrain any major future expansion of the Central Heating and Cooling Plant. For these reasons, Option 3 was
dropped from consideration.

3.5.3.4 Pedestrian Connection to the MBTA Blue Line Station

Massport is planning to provide a direct, weather-protected pedestrian connection as part of the full-build from
the interior terminal area to the existing MBTA Airport Blue Line station. In order to provide this service, the
connector path between Terminal E and the station must traverse the Airport roadway system. This crossing
could be achieved via a structure bridging over the roadways, a crosswalk, or a tunnel under the roadway.
Costs associated with tunneling options were found to be prohibitive. At-grade crosswalks were considered;
however, traversing the roadway under the ramping system would only provide partial protection from the
elements, which does not meet the Project purpose and need. To facilitate internal flow of pedestrians,
pedestrian connection to the Blue Line would be provided via a bridging structure over the roadway.

3.6 Comparison of Terminal E Alternatives

The No-Action Alternative does not meet the purpose and need and would not mitigate any of the adverse
operational, environmental, or customer service effects of future increased operations and passenger volumes.
In the absence of additional gates, aircraft would be required to hold on taxilanes awaiting an available gate or
hardstand and idle on the apron. Hardstands would require busing of passengers and service vehicles to and
from the terminal to the aircraft. The No-Action Alternative would not provide the needed passenger service
and waiting areas inside the terminal. The North Apron and Terminal E gating areas would be unable to
efficiently support projected growth in international passenger operation volumes.

Each of the Action Alternatives considered would address the need for new gates to accommodate international
passenger growth through the year 2030 and would provide seven new gates to support the increased demand.
However Alternatives A, B, and C were found to lack the efficiency of operations, both within the existing
terminal and the new facility areas, that Alternative D provides. Alternative D requires realignment of the
terminal roadways to accommodate the new terminal building and frontage. The roadway options analyzed
balanced the driver convenience with a desire to minimize overall footprint within the constrained space in the
Terminal E forecourt. Option 2 was found to provide the best alignment for traffic operations and minimal
footprint.

From an environmental perspective, there is very little difference among the Action Alternatives. All terminal
improvements, roadway realignment, and relocations required to accommodate the new terminal space, would
occur on previously developed impervious areas. Action Alternative D provides the greatest passenger
processing efficiency, interior space, and noise buffering potential of the four alternatives.

Alternatives and Proposed Action 3-24 EA/DEIR



Rent_ﬁl Car
Center

IS USGS cm&’cﬁ&ew (2013/2014)

Terminal E Modernization Project

A X .

FIGURE 3-6 Roadway Option 1 - Bi-Level S-Curves
™ —

- Proposed Terminal Building
0 75 150 300 Feet

|:| Arrival Level Roadways
- Departure Level Roadways
EA/DEIR

Alternatives and Proposed Action




LOGAN
AIRPORT

Terminal E
Modernization
Project

This Page Intentionally Left Blank

Alternatives and Proposed Action 3-26 EA/DEIR



_Rental Car
Center

Roadway Option 2 - Single S Curve (Proposed Action)

FIGURE 3-7

- Proposed Terminal Building
|:| Arrival Level Roadways
- Departure Level Roadways

Alternatives and Proposed Action

SGIS USGS cma’&?&ery (2013/2014)

Terminal E Modernization Project

" —

0 75 150 300 Feet

EA/DEIR




LOGAN
AIRPORT

Terminal E
Modernization
Project

This Page Intentionally Left Blank

Alternatives and Proposed Action 3-28 EA/DEIR



/ American Airlines

jetBlue Hangar
Hangar
MBTA Blue
Line Station
Delta Hangar/
TerminalE
Rental Car
Center
Source: MassGIS USGS Color Ortho Imagery (2013/2014)
FIGURE 3-8 Roadway Option 3 - Northern Loop Ramps Terminal E Modernization Project
[ Proposed Terminal Building
|:| Arrival Level Roadways Departure 0 75 150 300 Feet
[ Level Roadways
3-29 EA/DEIR

Alternatives and Proposed Action



LOGAN
AIRPORT

Terminal E
Modernization
Project

This Page Intentionally Left Blank

Alternatives and Proposed Action 3-30 EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization
Project

3.7 Proposed Action

Massport selected Terminal Alternative D and Roadway Option 2 as the Proposed Action (see

Figures 3-9 through 3-13). Alternative D addresses the passenger and operational needs for the entire

Terminal E, including the accommodation of future passenger volumes and aircraft operations, improved
connections to the MBTA Blue Line station, expanded passenger processing capability, and passenger amenities
throughout. This configuration provides a physical barrier buffering noise from ground aircraft operations from
the Airport roadways and East Boston Memorial Park beyond.

The proposed modernization aims to right-size the passenger processing facilities, enhance the passenger level
of service, and provide environmental enhancements compared to the No-Action Alternative. Roadway Option
2 provides the smallest footprint on the Terminal E forecourt, while providing for efficient traffic operations
along the new extended terminal frontage.

The Proposed Action would include the following components:

B Seven new gates, three of which have been previously approved, to accommodate Group V aircraft with
capability to accommodate Group IV and III aircraft;

B New Customs and Border Protection Processing facilities;

®  Concessions, holdrooms, and passenger processing facilities;

B Reconfigured roadways and exit ramps adjacent to Terminal E;

B One additional lane at the outer curb (to provide a total of four);

B New weather-protected direct pedestrian connection to the MBTA Blue Line subway station;

B Partial dual taxilane on the airside to allow operational flexibility;

B North Cargo Area and North Apron modifications to accommodate the new, larger terminal configuration;
B Relocation of the adjacent gas station and United Parcel Service (UPS) operations to on-Airport locations,
B New electrical substation to meet building demand;

®m Jet fuel hydrants at new gates; and

B Adjustments to the stormwater system to allow for shift from paved apron to more roof runoff.

The new terminal configuration would require relocation of certain facilities and operations on the airside and
landside that are currently occupying the space the new terminal would be built upon. UPS would move its
operations from the North Cargo Area to the South Cargo Area, utilizing existing taxiways, roadways, and
buildings to accommodate the shift. No new facilities would need to be built to achieve UPS relocation. The gas
station located to the west of Terminal E would also need to be relocated to a previously developed parcel on
the Airport. Parking areas, ground support equipment storage, and some overnight aircraft parking positions
would also be shifted to maximize the space available on the existing paved areas of the apron and ramp. These
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relocated activities and associated traffic operations are included in the analysis of environmental effects of the
Project detailed in Chapter 5, Environmental Consequences.

The new portion of the extended Terminal E structure would be four stories in height with a height ranging
from 45 feet to 70 feet, and approximately 560,000 square feet of total area. Within the terminal, space would be
provided for passenger amenities to support future volumes, including additional ticket counters, new
holdrooms at each of the seven new gates, the potential for a satellite Customs and Border Protection facility,
four additional baggage carousels, restrooms, and club spaces, as well as retail space. The new terminal area
would require additional heating and cooling requirements. These would be provided from the existing Central
Heating and Cooling Plant by planned efficiency upgrades over the next few years.

In addition to the above elements, Massport is also considering the installation of a new rooftop solar array on
the extended terminal concourse.

3.7.1 Proposed Action - Project Phasing

Based on interim passenger and operational demand conditions and available budget, Massport is proposing
that the Project be constructed in phases depending on funding availability. Construction of the Terminal E
Modernization Project is planned to commence in 2018 with the first phase complete by 2022 and the second
phase built by 2028. The projected demand for the year 2022 is estimated to be 7 million annual passengers.

Therefore, Phase 1 construction elements would not include all program elements proposed in the

Proposed Action. Phase 1 would include the construction of four new gates accommodating Group V aircraft
(or smaller) along with associated holdrooms, and elevators/escalators to relieve existing deficiencies and
accommodate interim growth. A partial new concourse would be constructed and would allow for future
expansion to a seven-gate facility. Relocation of ground facilities that conflict with the new concourse location,
including the gas station, would be included in Phase 1. The first phase would not require roadway
realignment, as the terminal footprint would not impact the current roadway alignments. The interim phase
provides a measured approach to the terminal expansion, providing facilities as they are needed, to mitigate the
effect of international passenger demand fluctuations.

The three additional gates and the MBTA connection would be provided in the second phase of the Project.
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Affected Environment

4.1 Introduction

This chapter of the Environmental Assessment/Draft Environmental Impact Report (EA/DEIR) describes the
character of the environment in which the Terminal E Modernization Project (the Proposed Action or Project)
would occur. It documents the affected environment for the Proposed Action relative to each applicable
environmental resource category, as specified in Federal Aviation Administration (FAA) Order 1050.1F" and
Order 5050.4B.2 This chapter also fulfills the requirements specified in the Secretary’s Certificate on the
Terminal E Modernization Project Environmental Notification Form (ENF);? the Secretary requires the
assessment of a focused set of topics in this DEIR and consideration of existing conditions. Consistent with the
Certificate and with Massport practice, broader airport-wide environmental concerns are addressed in
Massport’s Environmental Status and Planning Report (ESPR) and Environmental Data Report (EDR), and not
through the Terminal E project review.

This joint EA/DEIR provides context for understanding the potential impacts of the Terminal E Modernization
Project. The Project Area consists of Terminal E and associated roadways, as well as the North Cargo Area and
associated aircraft apron adjacent to Terminal E.* The following sections describe the existing environmental
conditions specific to the Project Area. Figure 4-1 shows the physical setting of Logan Airport and Figure 4-2
shows the Project Area and existing Airport uses.

4.2 Project Environmental Setting

The following section describes the general environmental characteristics of Logan Airport.
4.2.1 Physical Setting

The Airport boundary encompasses approximately 2,400 acres in East Boston and Winthrop, including 700 acres
underwater in Boston Harbor. Logan Airport, as Figure 4-1 shows, is one of the most land-constrained airports
in the nation. The Airport is located primarily on filled land and water surrounds it on three sides.

Logan Airport is close to downtown Boston and is one of the nation’s most accessible airports via public transit.

1 FAA. 2015. Order 1050.1F: Environmental Impacts: Policies And Procedures.

FAA. 2006. Order 5050.4B: National Environmental Policy Act (NEPA) Implementing Instructions for Airport Actions.

3 MEPA. 2015. Certificate of the Secretary of Energy and Environmental Affairs on the Environmental Notification Form for Terminal E Modernization.
December 16, 2015.

4 The Proposed Action also includes the relocation of several existing functions including the United Parcel Service (UPS) operations to the South Cargo Area and
facilities that will be housed in an existing building in the South Cargo Area and the gas station, which be relocated to a site in the vicinity of Harborside Drive.

N
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Logan Airport has four passenger terminals (Terminal A, B, C, and E), each with its own ticketing, baggage
claim, and ground transportation facilities (Figure 4-2). The Airport is accessible by public transit and a
well-connected roadway system; Terminal E is the terminal located closest to the Massachusetts Bay
Transportation Authority’s (MBTA) Blue Line Airport Station (Figure 4-2). The Proposed Action would be
located on already fully developed land within the existing Airport footprint. Facilities in the Project Area
include:

B Existing Terminal E with 12 gates (see description below);

B North Apron, taxilane, and apron areas;

B A United Parcel Service (UPS) support building;

B Aircraft hangars associated with Delta Air Lines and jetBlue Airways;
B Remain overnight aircraft parking spaces;

B Several aircraft maintenance buildings that Massport leases to ground handling companies;
B Equipment and ground support equipment storage areas on the apron;
B Bi-level terminal roadways and curbsides (Arrivals/Departures);

B Two short-term surface parking lots in front of Terminal E;

B A small surface limousine lot;

m  Gas Station; and

m  Cell Phone Lot.

The Terminal E Modernization Project would require relocation of activities that currently occupy portions of
the North Apron area where Terminal E will be extended. Impacted facilities would be relocated on-Airport
within previously developed parcels, including in the vicinity of Harborside Drive and the South Cargo Area
(Figure 4-2). Terminal E, also known as the John A. Volpe International Terminal, named after a former
Governor of Massachusetts and U.S. Secretary of Transportation, is the international terminal for Logan Airport.
Massport constructed the original terminal in 1974 with 12 aircraft contact gates, and has not added any gates
since that time. In 1997, Massport enhanced passenger facilities as part of the Terminal E Modifications Project.
In 2002, Massport began work on the International Gateway Project, which expanded and upgraded the
terminal to provide better service to international passengers. Massport developed that project in phases.
Phase I, which Massport completed in 2004, included a new Ticketing Hall, Immigration Hall, Out Bound Bag
Room, and weather-protected airside bus portico linking the ground floor with the second floor to
accommodate passengers arriving from remotely parked aircraft. Phase II, which Massport completed in 2007,
expanded the Federal Inspection Services Facility for U.S. Customs (now known as Customs and Border
Protection) and improved the passenger meeter/greeter lobby. Massport upgraded the baggage handling
facilities as part of an Airport-wide in-line baggage-screening project in 2004.

The International Gateway Project also included a concourse to be added to the west portion of Terminal E with
additional international gates. Massport never constructed the three new gates approved for the “West
Concourse” element of the project due to the economic downturn and decline in airline travel after the events of
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September 11, 2001. The ongoing Terminal E Renovation and Enhancements Project, undertaken to enable
Logan Airport to accommodate larger Group VI aircraft such as the Airbus A380, is currently under
construction and will be complete by 2017.

Logan Airport Terminals A, B, and C occupy two levels; the upper level for departures and the lower level for
arrivals. Terminal E, however, has three levels. At Terminal E, departures occupy the third level, arrivals and
customs occupy the ground level, and passport control occupies the second level. Massport provides parking
for Terminal E in the central parking complex, which connects to the terminal by a pedestrian bridge, and in
two surface parking lots near the terminal entrance. Massport also provides short-term surface parking adjacent
to Terminal E.

Terminal E is a common-use facility, which means that airlines share services and equipment such as ticketing
facilities, but do not own spaces within the terminal. The existing Terminal E facilities include:

Terminal E Interior:

®m  Airline ticketing/baggage handling;

B Passenger holdrooms and restroom amenities;
®  Airline clubs;

B Baggage screening and baggage claim;

B Passenger security checkpoint;

®  Public space;

m  Concessions; and

B Other uses include mechanical/electrical/utility space, non-public circulation areas, and janitorial/storage
areas.

Terminal E Exterior on the airside:

®  Twelve gates;

B Aircraft fueling locations; and

B Aircraft apron and parking areas.

Airfield:

B North Apron; and

®  Taxilanes.

Roadways/parking/ground access:

B Bi-level roadway separated by lower (Arrivals) and upper (Departures);

B Frontage curbs for passenger pick-up (Arrivals) and drop-off (Departures);

B Two short-term parking lots;
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®  Taxi stand for pick-up at curbside;
B Small lot for limousine parking; and

®  Cell phone lot for meeters and greeters to await arriving passengers.

4.3 Overview of Environmental Resource Categories Evaluated

FAA Order 1050.1F requires the evaluation of select impact categories. This EA/DEIR considers all impact
categories and provides a detailed assessment of existing conditions, where applicable. The Secretary’s
Certificate on the ENF? also requires that the DEIR evaluate a focused set of categories that the Project has the
potential to affect. Table 4-1 identifies the National Environmental Policy Act (NEPA) and Massachusetts
Environmental Policy Act (MEPA) impact categories that this document evaluates, along with a description of
the potential effects to these categories from any of the alternatives. It also provides a rationale for the categories
that this document does not evaluate in detail due to their lack of applicability to the Terminal E Modernization
Project.

Table 4-1 lists resources from FAA Order 1050.1F and documents the topics required to be evaluated in this
EA/DEIR per the Secretary’s Certificate on the ENF. The categories are listed in order of relevance to the
Proposed Action. Categories that are not applicable to the Terminal E Modernization Project and its Project
Area are listed here but are not carried through the analysis.

Table 4-1 National Environmental Policy Act (NEPA) and Massachusetts Environmental Policy Act
(MEPA) Environmental Resources Evaluated in this EA/DEIR

Environmental Resource! Explanation

Noise and Noise-Compatible The Project would not increase the number of aircraft operations or passenger activity

Land Use levels; therefore, aircraft noise levels at or surrounding the Airport would not be expected to
(NEPA) change compared to the No-Action Alternative. The Project would not affect runway use, but

would alter airside ground operations in the North Apron area including location of aircraft
parking, use of new gates and remote hardstands, and busing and ground support
equipment.

The Proposed Action involves activities and purposes consistent with and compatible with
existing Airport operations. All work would take place within the Airport boundary and would
not alter existing off-Airport land use. See Section 4.3.1, Noise and Noise-Compatible Land
Use for additional information.

Surface Transportation? (MEPA) The Proposed Action would result in changes to the roadway network in the vicinity of
Terminal E and would provide a direct pedestrian connection from the terminal to the
Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport Station. See
Section 4.3.2, Surface Transportation for additional information.

5 Massachusetts Executive Office of Energy and Environmental Affairs. 2015. Certificate of the Secretary of Energy and Environmental Affairs on the Environmental
Notification Form for the Terminal E Modernization Project. December 16, 2015.
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Table 4-1 National Environmental Policy Act (NEPA) and Massachusetts Environmental
Policy Act (MEPA) Environmental Resources Evaluated in this EA/DEIR

(Continued)

Environmental Resource!

Explanation

Air Quality
(NEPA/MEPA)

The Proposed Action would not affect the number of anticipated aircraft operations or
generate any new ground access vehicle trips. The Project would not affect runway use, but
would alter airside ground operations in the North Apron area including the location of
aircraft parking, use of new gates and remote hardstands, and busing and ground support
equipment. See Section 4.3.3, Air Quality for additional information.

Natural Resources and Energy

Project construction, operation, and maintenance would cause additional demands on

Supply energy supplies and other resources. See Section 4.3.4, Natural Resources and Energy
(NEPA) Supply for additional information.

Climate/GHG Emissions One of the Project goals is to reduce greenhouse gas (GHG) emissions by decreasing the
(NEPA/MEPA) number of instances when aircraft use auxiliary power units as well as ground support

Water Resources (including
Wetlands, Floodplains, Surface
Waters, Wastewater,
Groundwater, and Wild and
Scenic Rivers)

(NEPA)

Hazardous Materials, Solid
Waste, and Pollution Prevention
(NEPA)

Coastal Resources
(NEPA)

Land Use
(NEPA)

Socioeconomics, Environmental
Justice, and Children’s Health
and Safety Risks

(NEPA)

Department of Transportation
Act, Section 4(f)
(NEPA)

equipment and shuttle buses to carry out remote hardstands and passenger transport. See
Section 4.3.5, Climate/GHG Emissions for additional information.

The Project would not create any new impervious areas. There are no wetlands, floodplains,
or Wild and Scenic Rivers within the Project Area.34

Massport would direct stormwater associated with the new structure and supporting facilities
to the existing stormwater system, which discharges to Boston Harbor. The Project would
most likely increase overall site wastewater generation. See Section 4.3.7, Water
Resources (including Wetlands, Floodplains, Surface Waters, Groundwater, and Wild and
Scenic Rivers) for additional information.

The Proposed Action includes excavation for foundations and utilities including the aircraft
hydrant fuel system, which may encounter contaminated soils. See Section 4.3.8,
Hazardous Materials, Solid Waste, and Pollution Prevention for additional information.

The Proposed Action is limited to paved areas of the airfield and terminal that are already in
use for aviation purposes, and would not change the manner of use or quality of land in the
coastal zone. See Section 4.3.9, Coastal Resources for additional information.

Massport would conduct all proposed work within the existing Airport footprint on land that is
currently paved and in aviation-related use. All uses associated with the Proposed Project
are airport- or aviation-related and compatible with existing land uses. See Section 4.3.10,
Land Use for additional information.

Several Environmental Justice communities surround Logan Airport. Project goals include
measures to reduce or avoid air emissions and community noise impacts. See Section
4.3.11, Socioeconomics, Environmental Justice, and Children’s Health and Safety Risks for
additional information.

Two known Section 4(f) parkland properties are adjacent to the Project Area: East Boston
Memorial Stadium Park and Bremen Street Park. There are no significant historic features
within the project footprint. See Section 4.3.12, Department of Transportation Act,

Section 4(f) for additional information.
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Table 4-1 National Environmental Policy Act (NEPA) and Massachusetts Environmental
Policy Act (MEPA) Environmental Resources Evaluated in this EA/DEIR
(Continued)
Environmental Resource! Explanation
Route 1A and Interstate 90 ramps separate residents from the Project Area, which sits
Visual Resources/Visual entirely on-Airport. Due to the configuration of the roadways and other existing on-Airport
Character Effects (including buildings, the proposed terminal changes would not be highly visible from nearby residential
Light Emissions) communities. Section 4.3.13, Visual Effects (including Light Emissions) for additional
(NEPA) information.
No farmlands of statewide Importance, as the Farmland Protection Policy Act defines, exist
Farmlands within the Airport boundaries or within the vicinity of the Airport.5 This resource is not
(NEPA) applicable to the Project, and is therefore, not discussed in the narrative.
Historical, Architectural, No known archaeological or cultural resources exist within the Project Area. This resource is
Archaeological, and Cultural not applicable to the Project, and is therefore, not discussed in the narrative.
Resources
(NEPA)
Biological Resources (including No hiological resources are present within the Project Area. All Project elements are outside
fish, wildlife, and plants) state Priority Habitats in the vicinity of the Airport. No federally listed species are likely to
(NEPA) occur within the Project Area. This resource is not applicable to the Project, and is therefore,
not discussed in the narrative.
1 Environmental resource categories as specified in FAA Orders 1050.1F and 5050.4B as well as MEPA regulations under 301 CMR 11.00.
2 Surface transportation is typically addressed under socioeconomic considerations under FAA Order 1050.1F. For the purposes of this EA/DEIR surface
transportation issues are addressed as a separate section in combination with the Secretary's Certificate focus area on the Terminal E Modernization Project
ENF.
3 As defined by the Wild and Scenic Rivers Act of 1968, 16 U.S.C. section 1271 et seq.
4 Federal Emergency Management Agency (FEMA) flood insurance mapping.
5 United States Department of Agriculture. 1981. Farmland Protection Policy Act (7 U.S.C. 4201-4209).

This EA/DEIR evaluates the applicable impact categories listed in Table 4-1. These categories are discussed in
order of relevance to the Proposed Action.

This Affected Environment chapter focuses on the Terminal E Modernization Project, not the entirety of

Logan Airport and its operations. As directed in the Secretary’s Certificate on the ENF, “...Cumulative impacts
will continue to be addressed through the ESPR [Environmental Status and Planning Report] and EDR
[Environmental Data Report], not through project-specific review of the Terminal E project.”¢ Thus, the Logan
Airport 2014 Environmental Data Report,” which provides a detailed assessment of Airport-wide conditions at
Logan Airport in 2014, informs the overall Airport conditions, while this EA/DEIR is specific to the Terminal E
Modernization Project. The analysis year for the Affected Environment documentation is primarily 2014, the
year for which the most complete information is available, unless otherwise noted.

6 Massachusetts Executive Office of Energy and Environmental Affairs. 2015. Certificate of the Secretary of Energy and Environmental Affairs on the Environmental
Notification Form for the Terminal E Modernization Project. December 16, 2015.
7 Massport. 2015. Boston-Logan International Airport 2014 Environmental Data Report. September 15, 2015.
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4.3.1 Noise and Noise-Compatible Land Use

The Logan Airport EDRs/ESPRs, which are reviewed under the MEPA process and include the opportunity for
public comment, provide a comprehensive annual public report on the overall noise levels at Logan Airport.
The EDR/ESPR analyses consider noise associated with aircraft landing, taxiing, and taking-off from

Logan Airport. Since the Terminal E Modernization Project would not affect either daily or annual aircraft
operational levels, the analysis contained in this DEIR focuses on the change in aircraft operations in the
immediate Project Area and potential Project noise benefits. The annual Logan Airport EDRs/ESPRs report on
the overall noise levels caused by aircraft on the runways and in flight at Logan Airport. The ESPR documents
include future planning contours such as the 2030 Day-Night Average Sound Level (DNL) contour published in
the 2011 ESPR. The annual reports do not include localized noise caused by aircraft ground activity as the
arrival and departure noise dominate the noise environment. The analysis continued in this DEIR evaluates
noise levels only associated with activities on the ground on the North Apron and at Terminal E.

This section summarizes the baseline assessment of the current noise environment associated with aircraft
ground operations in the Project Area. Terminal E serves passengers arriving from and departing to
international locations. As described in Chapter 2, Purpose and Need, due to the limited number of gates at
Terminal E, aircraft are sometimes forced to either wait for gates to become available or to park at a remote
location on the North Apron and bus passengers to the terminal causing delays and increasing air emissions
and noise that can be avoided through project implementation.

4.3.1.1 Noise Analysis Terminology

The following section introduces the noise terminology used in this chapter. Appendix D, Noise Technical
Appendix provides detailed background information on the fundamentals of noise terminology, the effects of
noise on humans, weather and distance effects, and noise-land use compatibility guidelines.

Noise is defined as unwanted sound. It may interfere with ordinary daily activities, such as communication or
sleep. Noise is represented by a variety of metrics. Human hearing is more sensitive to medium and high
frequencies than to low and very high frequencies, so it is common to use “A-weighted” metrics that account for
this sensitivity. One basic measure of the loudness of a noise event is the Maximum A-Weighted Sound Level
(Lmax). It is simply the highest A-weighted sound level produced at a receiver by a particular source. While easy
to understand, it neglects the effect of time on noise exposure. 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).

The effects of noise over a period of time depend upon the total noise exposure over extended periods so
“cumulative” noise metrics are used to assess the impact of ongoing activities such as those that occur at an
airport. The Day-Night Average Sound Level (DNL) describes the cumulative noise exposure from all noise
events occurring during a 24-hour period. Noise events occurring between 10:00 PM and 7:00 AM are increased
by 10 decibels (dB) to account for the intrusive nature of noise at night.

As described in the 2014 EDR, Massport strives to minimize the noise effects of Airport operations on its
neighbors with a variety of noise abatement programs, procedures, and other tools. Logan Airport has an
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extensive noise abatement program, which includes residential and school sound insulation programs; flight
tracks designed to optimize over-water operations (especially during nighttime hours); and preferential runway
use goals. The foundation of Massport’s comprehensive noise abatement program is the Logan Airport Noise
Abatement Rules and Regulations® (the “Noise Rules”) which have been in effect since 1986. Massport has
implemented an extensive residential sound insulation programs that offer sound insulation to residences that
are exposed to noise levels greater than a DNL of 65 dB in accordance with FAA requirements. As of 2014, all
residents who have chosen to participate in Massport’s residential sound insulation program have had their
homes sound insulated by Massport. The opportunity to be included in the ongoing programs continues for
homes within the established DNL 65 dB contour.

4.3.1.2 Regulatory Context

The noise analysis for this EA/DEIR was conducted in accordance with FAA Order 1050.1F and its associated
Environmental Desk Reference.® These documents specify a number of requirements for evaluating noise
impacts. These include:

B Acceptable noise models to be used and the circumstances under which their use is required;
B The metrics to be used for characterizing the noise environment and quantifying impacts; and

B Thresholds of significance for determining whether the effects of an action would constitute a significant
impact under NEPA.

For an action occurring on or in the vicinity of a single airport, the Environmental Desk Reference directs the
use of the recently released Aviation Environmental Design Tool version 2b (AEDT 2b)'° for detailed noise
modeling or another model, as approved by FAA. The model must be used to produce DNL 65 dB, DNL 70 dB,
and DNL 75 dB contours and others as may be needed. Although AEDT 2b can model some types of noise for
aircraft on the ground, its capabilities are rudimentary. In recognition of this, the FAA allows the use of other
noise models for use in airport ground noise studies. For Terminal E Modernization, Massport used
SoundPLAN .M 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 Section 4.3.1.4, Noise Modeling Methodology describes SoundPLAN in detail.

FAA Orders 1050.1F and 5050.4B determine a significant noise impact to be a DNL increase of 1.5 dB or more at
a noise-sensitive location with a DNL of 65 dB or higher. In general, FAA considers DNL 65 dB as the threshold
below which all land uses are compatible. As documented in the 2014 EDR, 2 the 2014 DNL 65 dB contour for
aircraft flight operations at Logan Airport encompasses the Terminal E Project Area (Figure 4-3).

4.3.1.3 Existing Aircraft Ground Operations

A variety of aircraft ground activity occurs in the Project Area. Typically, when an aircraft arrives in the
Terminal E area, it taxis to the terminal and shuts down its engines upon arrival at its assigned gate. The aircraft
would then connect to 400 hertz power and pre-conditioned air if available to allow the aircraft to be

8 Logan Airport Noise Abatement Rules and Regulations are codified at 740 CMR 24.01 et seq.
9 FAA. 2015. 1050.1F Desk Reference. FAA Office of Environment and Energy.
https://www.faa.gov/about/office _org/headquarters_offices/apl/environ_policy guidance/policy/faa nepa order/desk ref/media/desk-ref.pdf.
10 AEDT (version 2b). 2016. Windows. FAA.
11 SoundPLAN. 2016. Windows. SoundPLAN GmbH.
12 Massport. 2015. Boston-Logan International Airport 2014 Environmental Data Report. September 15, 2015.
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temperature- controlled, and later serviced without needing on-board engines or auxiliary power units. Prior to
departure, the aircraft would start its engines, and be pushed back from the gate by a tug to proceed to taxi to
the runway.

During peak operating periods at Terminal E, when a gate is not available for an arriving aircraft, the aircraft
may wait for a gate or park on the North Apron. Waiting for an assigned gate to become available up causes
delays, consumes additional fuel, delays passenger arrival, and generates additional noise and emissions until
the gate is open. Parking on the North Apron requires passengers to be bused to the terminal. This requires
additional aircraft taxiing and also delays the unloading of passengers, consumes additional fuel, and generates
additional noise and emissions.

Between aircraft arriving and departing, Massport may also move aircraft from a gate to a location on the
North Apron or elsewhere to free the gate for use by another aircraft. This is typically achieved by towing the
aircraft. The aircraft is disconnected from gate power requiring the aircraft’s auxiliary power unit to operate
while the aircraft is towed, consuming additional fuel, and generating additional noise. The aircraft would be
towed back to the terminal to an assigned gate prior to boarding passengers for departure.

Other existing activity on the North Apron includes hangar and cargo activity. Delta Air Lines, American
Airlines, and jetBlue Airways have hangars on the North Apron, and auxiliary power units or gate power may
need to run while maintenance activities are being performed on their aircraft. UPS and DHL also operate cargo
aircraft on the North Apron. These cargo aircraft taxi under engine power to and from the North Apron and
proceed to run auxiliary power units for a period while cargo is unloaded and loaded.

The North Apron area is bounded on the southern side by a security wall that extends continuously from the
western edge of existing Terminal E to the Delta Hangar and then from the Delta Hangar around to the
Economy Garage, including the and State police buildings. The wall extends beyond the North Apron area
from the Economy Garage along the northeast side of the Airport, wrapping around various maintenance areas
and terminating at the shoreline (Figure 4-3). The wall acts as a visual shield for nearby pedestrians and parking
lot areas. Due to its height and distance from nearest residential and recreational land uses, the wall provides
minimal noise reduction from ground noise operations.

Massport commissioned a study for the Terminal E Modernization Project to verify typical operations to
understand existing conditions in the Project Area and to support the noise analysis effort of this EA/DEIR. A
schedule of typical existing conditions of aircraft group operations at Terminal E and on the North Apron was
developed using field observations and Massport and FAA records. August was the peak month for aircraft
activity at Terminal E based on data from FAA’s OPSNET". A three-day noise measurement program in
August 2015, described further in Appendix D, Noise Technical Appendix, was conducted on the North Apron.
Massport provided detailed records of Terminal E gate and North Apron activity for the week of the
measurement program. Using these detailed gate records and data on typical operations from the OPSNET
data, a representative day was selected for the schedule for noise modeling. Massport does not keep records of
aircraft operations at the hangars on the North Apron. Some airlines did provide their usage of the hangars and
the schedule was then supplemented with observed hangar operations from the August 2015 measurement
program.

13 FAA. 2016. https://aspm.faa.gov/opsnet/sys/main.asp.
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The resulting operations are presented in Section 4.3.1.6, Noise Modeling Inputs and consist of the following:
B Aircraft type;

B Time of arrival;

B Time of departure;

B Gate or stand location;

B Aircraft movements to another location; and

B Estimated usage of the hangars.

4.3.1.4 Noise Modeling Methodology

To supplement the Airport-wide noise analyses presented in the annual EDR/ESPR process, SoundPLAN was
used to perform noise calculations for the 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;

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

B Atmospheric effects on sound propagation.

SoundPLAN includes several different methods of accounting for these effects on sound propagation. For this
evaluation, the analysis used the model’s General Prediction Method. Originally developed for industrial noise sources,
the General Prediction Method is also well suited for the evaluation of ground-based aircraft noise sources. The General
Prediction Method assumes that receivers are downwind of noise sources. This provides a conservatively loud estimate
of noise levels. For this reason, under many wind conditions, actual sound levels will be lower than are shown in the
noise modeling results for this EA/DEIR.

Because of the features described above, the SoundPLAN model is more appropriate for evaluation of aircraft ground
operations than the FAA’s Integrated Noise Model'¢1> or AEDT, which are intended primarily for the evaluation of
aircraft flight operations. While the Integrated Noise Model 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 Sound PLAN.

For other studies that focus on ground noise, the FAA has recognized that it is helpful to use a model that can account
for the shielding effects of buildings, barriers, and terrain. Massport has previously used SoundPLAN at Logan Airport.
Massport used the model for a similar project for Terminal A to evaluate the effectiveness of noise reduction from
proposed buildings and barriers and for two taxiway noise studies.

14 FAA. 2016. Integrated Noise Model (INM). https://www.faa.gov/about/office_org/headquarters_offices/apl/research/modelsinm_model/. Accessed March 9, 2016.
15 Prior to the release of AEDT 2b, noise modeling at airports was typically conducted using the Integrated Noise Model.
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4.3.1.5 Noise Measurement Program

To collect Project noise-modeling inputs and to collect measured noise levels for comparison to modeled noise levels, a
noise measurement program was conducted over three days in August 2015. The program consisted of two days of
community noise monitoring and one day of source level measurements on the North Apron (see Figure D-12 in
Appendix D, Noise Technical Appendix). The observer at Site 1 on the Economy Parking Garage collected noise level
information as well as logs of aircraft activity on the North Apron. The observers at Sites 2 and 3, in East Boston
Memorial Park and Bremen Street Park, respectively, collected noise level data and kept logs of observed aircraft and
community noise. During the two days of community measurements, a range of aircraft ground operations were
observed including auxiliary power unit usage, taxiing, and idling. Due to relatively high levels of community noise at
Sites 2 and 3, including on and off-Airport truck and automobile traffic, MBTA trains, and recreational activity, and the
relatively low levels of noise from period aircraft ground operations, the community measurement program did not
yield much data for comparison to modeled aircraft ground noise levels. The primary conclusion of the community
measurement program was that aircraft ground noise was sometimes audible, but generally lower in sound level than
these other noise sources.

On the third day of the measurement program, close-in source level measurements of aircraft on the North Apron were
collected. The measurements included a variety of aircraft taxiing and running their auxiliary power units. These
measurements were processed to determine the frequency spectrum and directivity characteristics of the aircraft ground
noise sources for use in the noise modeling. (See Appendix D, Noise Technical Appendix for detailed information on the
observation and noise measurement program.)

4.3.1.6 Noise Modeling Inputs

Aircraft ground noise levels were computed for representative existing conditions operations at Terminal E and
on the North Apron within the defined Noise Study Area. The Noise Study Area includes the nearest residential
land use to Terminal E and the North Apron. Figure 4-4 shows the Noise Study Area and nearby land uses.

Within the Noise Study Area, the following information was collected and refined:
B Terrain elevations;

B Building footprints and heights;

B Ground cover type (such as grass, pavement, water);

®  Wall locations and heights; and

B Taxiway, ramp, and gate noise source positions.

Figure 4-4 shows these noise modeling inputs. Note that areas of pavement and water are both reflective, while
grass or landscaped areas attenuate (absorbs) sound.

A representative schedule of existing daily aircraft ground activities for these locations was developed based on
operations records for the Terminal E and the North Apron and observations of activity at the hangars on the North
Apron during the three-day survey in August 2015.
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Table 4-2 and Table 4-3 summarize this schedule of activity, which was used as inputs to the noise modeling.
Table 4-2 lists the number of operations for aircraft traveling to or from various aircraft parking areas. Table 4-3
lists additional auxiliary power unit activity in minutes for parked aircraft.

Table 4-2 Existing Aircraft Ground Operations (Number - Representative Day)
Terminal E Gates North Apron North Apron Hangars
Operation Group Day Night Day Night Day Night
Jumbo 7 2 0 0 0 0
Heavy 15 1 0 3 0 0
Taxi-in
Large 12 5 4 4 0 0
Turbo 7 1 0 0 0 0
Jumbo 6 2 0 0 0 0
Heavy 13 4 2 2 0 0
Taxi-out
Large 13 2 4 5 0 0
Turbo 7 1 0 0 0 0
Jumbo 3 0 0 0 0 0
Tug-in Heavy 6 0 0 0 1 0
(auxiliary power unit on) Large 1 0 0 0 8 7
Turbo 0 0 0 0 0 0
Jumbo 3 0 0 0 0 0
Tug.out Heavy 6 0 0 0 1 0
(auxiliary power unit on) Large 2 0 0 0 8 7
Turbo 0 0 0 0 0 0
Source: HMMH
Notes:  Jumbo - Group V, VI type aircraft: Boeing 747, Airbus A380
Heavy — Group IV type aircraft: Boeing 767-300, Airbus A330
Large — Group Il IV, type aircraft, Boeing 757, Airbus A320
Turbo - Turboprop Q400
Table 4-3 Auxiliary Power Unit Activity for Parked Aircraft (Minutes - Average Day Peak Month)
Terminal E Gates North Apron North Apron Hangars
Operation Group Day Night Day Night Day Night
Jumbo 45 10 0 0 0 0
Other Auxiliary Power Unit Heavy 95 20 30 180 60 0
Usage
. Large 75 10 150 360 480 420
(minutes)
Turbo 35 5 0 0 0 0

Source: HMMH

Notes:  Jumbo - Group V, VI type aircraft: Boeing 747, Airbus A380
Heavy — Group IV type aircraft: Boeing 767-300, Airbus A330
Large — Group Il IV, type aircraft, Boeing 757, Airbus A320
Turbo - Turboprop Q400
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Figure 4-5 provides the locations and number of aircraft parked at various positions at Terminal E and on the
North Apron during the day of operations used to model existing noise conditions.

A speed of 10 knots was used for all aircraft whether taxiing under their own power or being towed. Other
noise modeling assumptions include aircraft in various locations with the following operational characteristics:

B Aircraft accessing Terminal E Gate:
Q Taxi from arrival runway to the gate and shut down engines;
Q Start auxiliary power unit five minutes prior to departure; and
Q Start engine, are pushed back, and taxi out to departure runway.
B Aircraft parking on the North Apron:
Q Taxi to parking position and shut down engines;
O Run auxiliary power unit for 30 minutes after arrival to North Apron;
O Run auxiliary power unit for 30 minutes prior to departure from North Apron; and
O Taxi from parking positions.
B Aircraft using the North Apron Hangars:
O Are towed to and from the hangars with their auxiliary power units on;
O Run auxiliary power unit for 30 minutes after arrival to North Apron; and
O Run auxiliary power unit for 30 minutes prior to departure from North Apron.

Representative aircraft taxi routes and times as well as auxiliary power unit noise data were used for each group
listed in Table 4-2 and Table 4-3. Much of these data were collected during field measurements on the North
Apron in August 2015. Appendix D, Noise Technical Appendix describes this noise measurement program in
detail. Table 4-4 lists the noise source data used to model the existing aircraft ground activity.
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Table 4-4 Representative Noise Sources by Aircraft Group

Aircraft Group Aircraft Source Type Source Aircraft

Jumbo Jet (Group V) 74400, 74780, 772ER, 773ER, A3406 Auxiliary Power Boeing 747-200
Unit
Taxi Boeing 747

Heavy Jet (Group IV) 78780, 762ER, 7630F, 763ER, 763WL,  Auxiliary Power Boeing 767-300ER

T64ER, A306F, A3302, A3303, B764 Unit

Taxi Boeing 767-34AF

Large Jet (Group I, IV) 75730, 7377W, 7378W, 753WL, 7572F,
7572W, A3202, A321, A3212, B712,
B738, E190

Auxiliary Power
Unit

Taxi

Airbus A320-232

Boeing 757-200SF

Turboprop DH840

Auxiliary Power
Unit

Taxi

De Havilland Canada DHC-8

De Havilland Canada DHC-8

Source: HMMH

Notes:  Jumbo - Group V, VI type aircraft: Boeing 747, Airbus A380
Heavy — Group IV type aircraft: Boeing 767-300, Airbus A330
Large — Group Il IV, type aircraft, Boeing 757, Airbus A320
Turbo - Turboprop Q400

4.3.1.7 Noise Baseline

Using SoundPLAN, computed noise levels were calculated for representative residential locations within the

Noise Study Area for each sound source type and position. The activity levels described above were then used to

determine the total noise exposure at each representative location. Figure 4-6 shows the noise modeling receiver

locations. Note that locations were selected to represent both the closest residential locations as well as more

distant residences. Many locations were within areas of densely arranged buildings. To represent the full range of

sound levels within a particular area, modeled receivers were spaced so that some fell in the middle of blocks and

others fell in intersections where buildings would offer less shielding from sound from the Airport and

aircraft-related noise. Note that these receivers were used for the computer modeling of aircraft ground noise and

were not part of any measurement program.
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The noise baseline was developed to provide context for the environmental impacts analysis in Chapter 5,
Environmental Consequences. To determine the positive or adverse impacts of the Project on ground noise, a
comparison will be made between the future No-Action Alternative and Proposed Action conditions. That
analysis calculates the future ground noise levels at selected locations around the Terminal E Project Area with the
projected growth in passengers and aircraft operations. Results of the future No-Action Alternative will be
compared with results of the Proposed Action. The differences between those future scenarios will highlight the
environmental benefits or adverse effects of the proposed Terminal E Modernization Project on area ground noise.

Table 4-5 presents the computed average DNLs for the existing aircraft ground activity described above. These
values account all aspects of aircraft taxi and auxiliary power unit operations including the number, duration,
type, and time of day. As introduced in Section 4.3.1.1, Noise Analysis Terminology and further explained in
Appendix D, Noise Technical Appendix, the DNL is a measure of the cumulative 24-hour noise exposure. Noise at
night (10:00 PM to 7:00 AM) is weighted more heavily than noise during the day due to its intrusive nature.

Table 4-6 presents the computed Maximum A-weighted Sound Level (Lmax) for the existing aircraft ground
activity described above. As explained in Section 4.3.1.1, Noise Analysis Terminology and Appendix D, Noise
Technical Appendix, these values account for the loudest individual aircraft taxi or auxiliary power unit operation
regardless of the number, duration, or time of day.

The annual Logan Airport EDRs/ESPRs report on the overall noise levels caused by aircraft on the runways and
in flight at Logan Airport. The ESPR documents include future planning contours, such as the 2030 DNL
contour published in the 2011 ESPR. The annual reports do not include localized noise caused by aircraft
ground activity as the arrival and departure noise dominate the noise environment. This study will evaluate
noise levels only associated with activities on the ground on the North Apron and at Terminal E.
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Table 4-5 Existing Day Night Average Sound Levels for Aircraft Ground Activity by
Representative Locations?!

Day Night
Day Night Average
Average Sound Day Night Average Sound Level

Receiver Level (dB) Receiver Sound Level (dB) Receiver (dB)
RO1 58.8 R31 62.1 R61 53.8
R02 59.1 R32 61.0 R62 46.2
R03 48.9 R33 63.0 R63 47.7
R04 59.5 R34 62.3 R64 55.0
R05 46.4 R35 60.1 R65 53.0
R06 45.6 R36 59.8 R66 54.8
RO7 46.1 R37 58.7 R67 433
RO8 53.9 R38 55.0 R68 56.5
R09 49.4 R39 54.7 R69 48.6
R10 55.9 R40 55.8 R70 52.7
R11 51.2 R41 59.7 R71 56.7
R12 513 R42 60.8 R72 55.9
R13 45.7 R43 60.7 R73 50.3
R14 48.1 R44 56.5 R74 49.8
R15 60.5 R45 57.2 R75 54.1
R16 42.7 R46 55.6 R76 47.6
R17 54.7 R47 55.4 R77 48.0
R18 58.0 R48 50.4 R78 44.1
R19 46.8 R49 48.8 R79 371
R20 478 R50 59.7 R80 472
R21 57.9 R51 56.8 R81 42.9
R22 55.9 R52 58.5
R23 479 R53 57.8
R24 46.5 R54 55.4
R25 48.7 R55 47.8
R26 55.2 R56 56.3
R27 59.5 R57 54.5
R28 64.4 R58 53.0
R29 66.2 R59 56.9
R30 60.0 R60 54.9

Source: HMMH
1 Refer to Figure 4-6 for the location of the representative receiver locations
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Table 4-6 Existing Maximum A-weighted Sound Levels for Aircraft Ground Activity
by Representative Locations?

Maximum A-
Maximum A- Maximum A- weighted
weighted Sound weighted Sound Sound Level

Receiver Level (dB) Receiver Level (dB) Receiver (dB)
RO1 67.8 R31 73.1 R61 60.7
R02 70.2 R32 715 R62 54.2
R03 58.7 R33 722 R63 56.1
R04 71.0 R34 70.5 R64 64.3
R05 59.4 R35 68.3 R65 61.3
R06 56.1 R36 65.9 R66 63.9
RO7 56.6 R37 63.9 R67 53.5
RO8 64.7 R38 63.7 R68 64.9
R09 63.3 R39 64.8 R69 60.9
R10 63.6 R40 60.0 R70 66.3
R11 62.1 R41 66.4 R71 65.1
R12 65.6 R42 721 R72 64.4
R13 59.7 R43 715 R73 58.8
R14 63.3 R44 66.0 R74 61.5
R15 72.7 R45 67.5 R75 60.3
R16 57.3 R46 65.6 R76 58.0
R17 65.2 R47 64.3 R77 57.8
R18 70.5 R48 56.4 R78 51.3
R19 56.1 R49 61.1 R79 46.6
R20 58.1 R50 61.8 R80 62.4
R21 66.1 R51 59.6 R81 52.6
R22 64.0 R52 64.7
R23 56.0 R53 60.3
R24 57.8 R54 65.6
R25 60.7 R55 62.4
R26 66.9 R56 63.8
R27 58.0 R57 61.9
R28 66.6 R58 60.9
R29 75.9 R59 61.8
R30 71.8 R60 60.7

Source: HMMH
1 Refer to Figure 4-6 for the location of the representative receiver locations
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4.3.1.8 Vibration

Residents living near airports will occasionally comment about vibration or rattle, which they associate with
aircraft noise events. When related to aircraft, these phenomena are normally caused by low frequency noise
generated during takeoff roll or the application of reverse thrust that is often limited to locations near the
airport. These portions of an aircraft operation involve high levels of thrust, which is not the case for aircraft
movements in the terminal area. Aircraft activities in the Terminal E or North Apron generally involve idle
thrust or auxiliary power units, and are not expected to induce vibration or rattle effects.

There is no generally accepted relationship between low frequency and annoyance. No studies have indicated a
causal relationship between low-frequency noise generated by aircraft and structural damage to any buildings
off of an airport, although the rattle generated by the low-frequency vibrations may be considered annoying by
some persons. 16

4.3.1.9 Noise Baseline Summary

As described in detail in the 2014 EDR, the majority of the residential receivers modeled in this project-specific
ground noise analysis are exposed to DNL 60 to 65 dB from aircraft flight noise. DNL from the Terminal E and
North Apron aircraft ground noise-modeling range from the mid 40 dB to 66 dB. As mentioned in

Section 4.3.1.4, Noise Modeling Methodology and further explained in Appendix D, Noise Technical Appendix, for
ground-based noise sources, the levels of noise at a receiver are highly dependent on the wind conditions. The
noise levels presented here for aircraft ground noise represent a conservatively high estimate.

Several residential modeling sites had maximum level events greater than 70 dB with only one site greater than
75 dB. These sites were primarily across from Bremen Street Park and south along the East Boston Memorial
Park. The values vary due to the amount of shielding provided by buildings and elevated roadways between
each site and Terminal E and North Apron areas. For example, in the Jeffries Point neighborhood, receiver R03
has a lower modeled maximum level and 24-hour DNL value due to its location behind the Rental Car Center
building.

4.3.2 Surface Transportation

This section describes the roadway network within the Transportation Study Area in accordance with FAA
Order 1050.1F and FAA Order 5050.4B paragraph 706(e). The FAA requires surface transportation to be
considered when the proposed action has the potential to disrupt traffic patterns and substantially reduce the
levels of service of roads serving an airport and its surrounding communities. The Secretary’s Certificate on the
ENF provided direction to focus on Project-specific ground transportation, and associated infrastructure,
impacts. Airport-wide ground transportation conditions are documented annually in Massport’s EDR/ESPR
filings.

4.3.2.1 Project Area Surface Transportation System

As described in detail in the 2014 EDR, Logan Airport is proximate to downtown Boston and is accessible by
two public transit lines (the MBTA’s Blue and Silver lines) and a well-connected regional and interstate
roadway system. Major gateways serving as Airport access points include Route 1A, the Ted Williams Tunnel

16 ACRP Report 15 — Aircraft Noise: A Toolkit for Managing Community Expectations, Airport Cooperative Research Program, Project 02-05, 2009
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(Interstate 90), the Sumner/Callahan Tunnels, Frankfort Street/Neptune Road, and Maverick Street, which is
gated to limit traffic to East Boston residents only.

The Airport is also served by several bicycle and pedestrian connections. Sidewalks along Harborside Drive and
Hotel Drive connect to the terminals, where a series of overhead, enclosed walkways connect to the Central and
West parking garages, as well as the Hilton hotel. The sidewalk along Harborside Drive, Transportation Way,
North Service Road, Maverick Street, and the Harborwalk facilitate pedestrian access to the Airport water
shuttle boat dock, the MBTA Blue Line Airport Station, and the pedestrian and bicycle pathways at Memorial
Stadium Park, Bremen Street Park, and the East Boston Greenway, which provide more regional connections.
From the MBTA Airport Station, passengers arrive at Terminal E via free Massport shuttle bus service.

Bicycle racks are provided at many landside facilities. While they primarily serve employees, they are open for
use by air passengers. Bicycle parking is available at Terminals A and E, the Signature General Aviation
Terminal, the Logan Office Center, Economy Parking, the Green Bus Depot, and Airport Station. The Rental Car
Center has covered bicycle parking available for use by both employees and passengers. Regional bicycle
connections are provided around Airport Station, Memorial Park, Bremen Street Park, and the East Boston
Greenway.

Since the mid-1970s, Massport has been committed to increasing use of high-occupancy vehicle ground
transportation modes for traveling to and from Logan Airport. Massport programs have encouraged use of
various high-occupancy modes, including public transit, water taxis, and Logan Express bus service. Vehicle
access in the terminal areas is focused on furthering this commitment by allocating a large portion of existing
terminal curbside space for high-occupancy vehicles. Pedestrian access within the terminals is provided by a
combination of marked crosswalks with flashing beacons, overhead walkways, and internal terminal walkways.

4.3.2.2 Terminal E Roadway Infrastructure

The Terminal E roadway infrastructure and curbside configuration is described in this section. The bi-level
terminal area roadway system provides direct access to the Departures and Arrivals Level curbsides of
Terminal E for both private and public transit vehicles. Two lanes of travel are provided entering and exiting
the Terminal E curbside. Curbside 1 and Curbside 2 roadways expand to provide four lanes and three lanes of
travel, respectively, through the terminal. The U-shaped taxi stand alignment to the east of the curbsides has
two lanes of travel. The Terminal E parking lots are located south of the terminal curbsides and are accessed
from the Terminal E roadways. Figure 4-7 shows the Terminal E roadway network.

Massport’s Ground Transportation Unit, in conjunction with the Massachusetts State Police, manages the
operation and regulation of ground transportation services. The following list of curbside users demonstrates
the wide variety of ground transportation modes serviced by the Terminal E curbsides:

B Passenger car active pick-up (Arrivals Level) and drop-off (Departures Level);
B Limousines and taxi pick-up (Arrivals Level) and drop-off (Departures Level);

B Logan Express bus service is provided to all Airport terminals from downtown Boston (Back Bay) as well as
from four other locations in the surrounding Boston metropolitan area in Framingham, Braintree, Woburn,
and Peabody;
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Massport courtesy shuttle buses provide service between all Airport terminals and the Rental Car Center,
MBTA Blue Line Airport Station, and the Logan Airport ferry dock;

Charter Buses;
Scheduled Transit Buses — Peter Pan, P&B, Concord Coach, Vermont Transit, C&]J Dartmouth Coach;

MBTA Silver Line Bus Lines SL1 route services all Airport Terminals, including pick-up and drop-off at
Terminal E (Arrivals Level only);

MBTA Blue Line rail rapid transit service is provided at Airport Station immediately adjacent to the
Terminal E Modernization Project Area. Massport shuttle bus Routes 33 and 55 provide connections
between Airport Station and Terminal E;

MBTA local bus Route 171 stops directly at Terminal E, while MBTA express bus Routes 448, 449, and 459
provide service to/from the adjacent Terminal C;

Shared Van services pick-up (Arrivals Level) and drop-off (Departures Level);

Hotel Courtesy and off-Airport parking Shuttle Buses pick-up (Arrivals Level) and drop-off
(Departures Level);

Rental Car and MBTA Blue Line Shuttle;

Off-Airport Parking Shuttle Buses;

Route 11: Massport Inter-terminal Shuttle Bus (Arrivals Level only);

Route 33: Rental Car Center and Airport Station (Blue Line) — Terminals C & E Shuttle Bus;
Route 55: Rental Car Center and Airport Station (Blue Line) — All Terminals Shuttle Bus;

Route 66: Massport Water Transportation Dock, Airport Station (Blue Line), and Logan Office Center — All
Terminal Shuttle Bus (Arrivals Level only);

Route 77: Massport Off-Airport Employee Parking - All Terminals Shuttle Bus (Departures Level only); and

Route 88: Massport Economy Parking - All Terminals Shuttle Bus (Arrivals Level only).

Additional information about the various transit routes can be found in Appendix E, Surface Transportation

Technical Appendix. Given the compact layout of the Airport, roadway configuration, and proximity of terminals

to one another, queues at one terminal have the potential to result in traffic congestion at other terminals.

Private vehicles picking up passengers at Terminal E are encouraged to utilize parking located adjacent to

Terminal E or the Central Garage and meet passengers in the terminal. However, active passenger car pick-up

does occur at the Terminal E Arrivals Level curbside.
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4.3.2.3 Surface Transportation Traffic Methodology

To verify the existing curb conditions at Terminal E and establish a baseline for comparison to future conditions,
an analysis of curbside operations was performed using the Quick Analysis Tool for Airport Roadways (QATAR)
spreadsheet model.'” Based on existing peak hour vehicle demands for each curbside zone, QATAR calculates a
curbside zone utilization and level of service (LOS) as well as double and triple parking impacts on the adjacent
roadway lanes. LOS is a measure used to rate how well the curbside zone is operating, with a rating of “LOS A”
reflective of excellent operations and a rating of “LOS F” reflective of failing operations and substantial curbside
congestion. Peak hourly arriving and departing passenger flows by each travel mode were developed using these
hourly passenger numbers and mode split percentages from Massport’s 2013 Logan Airport Air Passenger Ground
Access Survey.

Similar to the noise analysis, field observations and traffic data collection were conducted during the peak
international arrival and departure periods in order to assess existing curbs and roadways congestion and
circulation conditions at Terminal E. The type and number of vehicles using the curb, estimated travel speeds,
estimated vehicle dwell times, and the extent of double lane activity were observed. This information was used in
the development of the QATAR model to help accurately represent existing curbside operations and develop
future conditions. It was particularly important in identifying the number of recirculating vehicles under existing
curbside operations.

To estimate existing Airport-wide traffic circulation and on-Airport vehicle miles traveled during the Terminal E
peak hour, Massport’s on-Airport VISSIM'® model was used. Specifically, the 2014 EDR base model was modified
to reflect 2015 summer peak conditions at Terminal E and the surrounding Airport roadways. The VISSIM model
accounts for a larger on-Airport Transportation Study Area from Lovell Street and the North Cargo Area to
Harborside Drive and the South Cargo Area, and includes the Southwest Service Area. The VISSIM model not
only estimates vehicle miles traveled associated with curbside activity and parking, but also with Logan Airport
ground-side operations (e.g., cargo truck activity, employee vehicular movement), rental car activity, and hotel
activity. The model was calibrated to existing evening peak hour volume data to improve the accuracy of the
results. Adjustment factors were determined to calculate morning, highest 8-hour, and average weekday vehicle
miles traveled from the updated VISSIM model. The adjustment factors for the vehicle miles traveled calculations
were determined by using 2014 and 2015 gateway traffic volumes,'® Airport roadway, and parking volume
averages.

The VISSIM modeling was further supplemented by traffic analysis at key on-Airport Transportation Study Area
intersections using Synchro® analysis software. Synchro provides results similar to QATAR and VISSIM, but
focuses specifically on signalized and unsignalized intersections rather than curbside and terminal roadway
operations. Evening and Sunday conditions were analyzed in Synchro to correspond with the peak hours of
Terminal E vehicle activity. For the purposes of all traffic analyses, it should be noted that the peak hour differs
somewhat from the peak passenger activity. This is reflective of the requirement for passengers to arrive two hours
in advance of a scheduled departure and the time it takes arriving international passengers to clear Customs and
Border Protection and Immigration Services upon disembarking.

17 LeighFisher, Dowling Associates Inc., JD Franz Research Inc., and WILTEC. 2010. Airport Cooperative Research Program, Report 40. Transportation Research Board.

18 PTV America. (2011). Verkehr In Staden Simulationsmodell- VISSIM version 5.40 [computer software]. Portland, OR.

19 Gateway roadways are defined as access points to/from Logan Airport, which include the Route 1A roadway ramps, Ted Williams Tunnel (Interstate 90) ramps,
Frankfort Street/Neptune Road, and Maverick Street.

20 Trafficware LLC.2013.Synchro 8, Version 805, Traffic Signal Coordination Software.
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4.3.2.4  Existing Traffic Conditions

Traffic volume data were collected using Automated Traffic Recorders and Turning Movement Counts at the
following locations in the vicinity of Terminal E over a three-day period from August 12 through August 14, 2015:

B Departures Level Terminal Area Roadway between Terminals C and E;
B Terminal E Departures Level Curbside;

®  Arrivals Level Terminal Area Roadway between Terminals C and E;

B Connector Roadway between Terminals C and E (former Terminal D);
B Arrivals Level Terminal E Curbsides;

B Service Road (roadway between Prescott Street and Terminal E);

B Terminal E Recirculation Road;

m  Gas Station;

B Terminal E Surface Parking lots (commercial parking and limousine pool);
m  Cell Phone Lot; and

®  UPS Driveway.

Additional traffic data at key on-Airport intersections were obtained through Massport’s Automatic Traffic
Monitoring System. This includes the following intersections:

B Frankfort Street at Lovell Street;

®  Frankfort Street at Route 1A Northbound Off-ramp;
B SR-2 at Prescott Street;

B SR-2 at Cell Phone Lot;

®  Hotel Drive at Ramp D-5;

®  Hotel Drive at Airport Way;

B Hotel Drive at Harborside Drive;

m  Harborside Drive at Jeffries Street;

B Harborside Drive at Porter Street; and

B Harborside Drive at Hyatt Drive.

Where August Automatic Traffic Monitoring System data were not available, December 2015 data were used and
seasonally adjusted based on seasonal fluctuation at adjacent Automatic Traffic Monitoring System locations.

The peak hour of both the Arrivals and Departures Levels of Terminal E was 6:45 to 7:45 PM, when 875 vehicles
were observed on the Terminal E Arrivals Level and 435 vehicles were observed on the Departures Level.
Observed peak hour traffic volumes are illustrated in Figures E-1 through E-4 in Appendix E, Surface
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Transportation Technical Appendix for the Arrivals Level, Departures Level, and key on-Airport intersections
respectively. Weekday evening and Sunday peak hour conditions were evaluated.

Curbside Operations

The observed peak hour vehicle demand was entered into the QATAR model along with curb dimensional and
usage information regarding curbside allocation. The detailed summary of volume development and QATAR
analysis output is provided in Appendix E, Surface Transportation Technical Appendix. Table 4-7 summarizes the
results. The Terminal E Departures Level curbside currently operates at LOS C, with adjacent travel lanes
operating at LOS A. With the exception of Charter Bus curbside, which operates at LOS E, all zones along
Curbside 1 of the Terminal E Arrivals Level (serving scheduled bus, Logan Express, Silver Line, the consolidated
rental car shuttle, and Airport shuttles) operate at LOS A. Curbside 2 zones (Figure 4-8) on the Terminal E Arrivals
Level (serving courtesy bus and private automobiles) operate as follows:

B Active passenger car pick-up occurs within the first three zones along Curbside 2.

B The first zone, which is the longest of the three zones, has two travel lanes operating at LOS D and a curbside
lane operating at LOS C.

B Due to the passenger vehicle demand and reduced curbside length, the adjacent travel lanes in the remaining
two pick-up zones operate at LOS D. The curbside lanes also operate at LOS D.

Table 4-7 Summary of Existing Curbside Operations

Curbside Demand ~ Curbside Length Curb Level Of Roadway Demand  poaqway Level

Location (Vehicles) (feet) Service (Vehicles) Of Service
Arrivals Level - Curb 12
Airport Shuttles 23 115 A 275 A
Rental Car and MBTA Blue 15 115 A 975 A
Line
MBTA Silver Line 6 115 A 275 A
Logan Express 7 115 A 275 A
Scheduled Bus Service 3 75 A 275 A
Charter Bus 3 50 E 275 A
Arrivals Level — Curb 22
Passenger Pick-up 83 190 C 600 D
Courtesy Bus 20 50 E 600 E
Departures Level?
All Activity? 435 635 C 435 A

Source: VHB

1 Curb 1 on Arrivals and the Departures curb both have four lanes. Curb 2 on Arrivals has three lanes.

2 Curb 1 on Arrivals has five 20’ crosswalks. Curb 2 on Arrivals has four 20’ crosswalks. Departures have no crosswalks.

3 All Activity — All vehicle types intermingle at the Departures Level. As such, curbside demand is aggregated across all vehicle types.
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Roadway Operations

In addition to operations at the curbside, Massport evaluated roadway operations along terminal area roads
surrounding and within Terminal E as well as at key intersections throughout the Airport.

Terminal Road Operations

As discussed above, Massport’s Airport-wide VISSIM model was used to evaluate existing traffic conditions at
Terminal E and determine the effects of weaving segments, ramp merge, and ramp diverge areas associated
with existing terminal operations for both the Arrivals and Departures Levels. These areas currently operate as
follows:

B Under typical peak conditions, Airport roadways generally operate under free flow conditions and all
existing vehicular traffic is adequately processed through the terminal area roadways. (Note: weather and
operational delays are not considered typical and are not included in this analysis.)

B Under typical peak conditions, no queueing is observed on the Arrivals Level or Departures Level entry
and exit ramps to Terminal E.

B During the peak hour, minor congestion occurs curbside on the Arrivals and Departures Levels. This
congestion clears quickly and does not impact operations outside of the terminal.

B Locations where terminal area roadway ramps merge (join) or diverge (separate) are operating at acceptable
levels of service as defined by the 2010 Highway Capacity Manual .»!

B Weaving segments along terminal area roadways and adjacent to Terminal E operate at levels of service
nearing capacity and exceed capacity along the terminal area roadway between Terminals C and E on the
Arrivals Level.

Table 4-8 summarizes ramp merge, ramp diverge, and weaving segment operations.

Intersection Operations

Analysis of traffic operations at Airport intersections using Synchro indicates that all intersections are currently
operating at acceptable levels of service during the weekday evening peak hour and on Sunday (see Table 4-9).

21 Highway Capacity Manual, Special Report 209, Transportation Research Board, Washington DC, 2010.
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Table 4-8 Summary of Existing Ramp Merge, Diverge, and Weave Operations

Analysis Densityl Level Of

Location Type (pc/mifln) Service
Departures Level terminal area road between Terminal C and Terminal E weave 16 B
Departures Level Entrance from terminal area road diverge 8 A
Departure Exit from Curbside to Route 1A/SCT and diverge > A
Service Road/TWT/SCT/Route 1A
Departure Exit Ramp towards Arrivals Level to Service Road and TWT/SCT/Route 1A diverge 4 A
Arrivals Level terminal area road between Terminal C and Terminal E weave 31 D
Arrival Entrance Ramp from terminal area road diverge 14 B
Arrivals Entrance from Terminal C/ Former Terminal D merge -2 B
Arrival Exit Merge with Exiting Service Road weave 30 D
Service Road to Exit Ramp merge 12 B
Arrival Exit Merge with Departure TWT/SCT/Route 1A Exit Ramp merge 15 B
Arrival and Departure Exit to terminal area road merge 30 D

Source:  VHB

Notes: TWT = Ted Williams Tunnel; SCT= Sumner/Callahan Tunnels

1 Based on the HMC 2010 Methodology for merge, diverge, and weaving segment.

2 Due to the stop sign used to control the merging traffic at this location, the HCM 2010 methodology for unsignalized intersections was used.
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Table 4-9 Overall Traffic Operations at Key Intersections - Existing Conditions
2015 Existing Conditions
Level Of
Location Period vic Delay  Service
Weekday Evening
Frankfort Street at Lovell Street 0.40 12 B
Frankfort Street at Route 1A NB Off-Ramp 0.45 17 B
SR-2 at Prescott Street* - 2 A
SR-2 at Cell Phone Lot* - 2 A
Hotel Drive at Ramp D-S 0.66 20 C
Hotel Drive at Airport Way 0.62 21 C
Hotel Drive at Harborside Drive 0.44 28 C
Harborside Drive at Jeffries Street 0.70 34 C
Harborside Drive at Porter Street 0.60 32 C
Harborside Drive at Hyatt Drive 0.12 4 A
Sunday Evening

Frankfort Street at Lovell Street 0.26 13 B
Frankfort Street at Route 1A NB Off-Ramp 0.25 12 B
SR-2 at Prescott Street* - 3 A
SR-2 at Cell Phone Lot* - 3 A
Hotel Drive at Ramp D-S 0.40 14 B
Hotel Drive at Airport Way 0.34 14 B
Hotel Drive at Harborside Drive 0.32 28 c
Harborside Drive at Jeffries Street 0.53 23 C
Harborside Drive at Porter Street 0.45 30 C
Harborside Drive at Hyatt Drive 0.06 4 A

Source: VHB

Notes:  v/c - volume to capacity ratio

delay - average intersection delay, measured in seconds
*Unsignalized intersection
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4.3.3 Air Quality

This section describes existing air quality conditions in the Boston metropolitan area, including the area
surrounding Logan Airport, and provides information and data pertaining to air emissions Airport-wide, as
well as those associated with Terminal E. Wherever possible, and for consistency, the air quality analysis
conducted for the Terminal E Modernization Project was conducted similarly to the Logan Airport EDRs. The
only exception is the use of the new FAA model, AEDT. AEDT replaces the FAA’s Emissions and Dispersion
Modeling System. It is important to note, however, that AEDT produces very similar results as the Emissions
and Dispersion Modeling System when it comes to emissions from ground-based aircraft operations, auxiliary
power unit use, and ground support equipment, so even though the two models are different, the outcomes
from each one are expected to be the same. It is also worth noting that the same types of emissions and U.S.
Environmental Protection Agency (EPA) MOVES and AP-42 databases used in the EDRs were used in this
analysis for motor vehicle and stationary source emission factors, respectively.

As described in the 2014 EDR,?* the entire Boston metropolitan region is designated by the EPA as an
“Attainment” area for the National Ambient Air Quality Standards (NAAQS)? - with only one exception. The
area is now designated as Maintenance for carbon monoxide (CO) indicating that it meets the NAAQS for this
pollutant and is in a long-term transition from Non-Attainment to Attainment.?*

In the past, the Boston metropolitan region was also designated as Non-Attainment for the former 1979
one-hour and the 1997 eight-hour NAAQS for the pollutant ozone (O3). Both standards were revoked and
replaced by a 2008 eight-hour standard for which the area had been designated as Attainment. However, in
2015, EPA promulgated a new, stricter, eight-hour Os standard, and the Attainment/Non-Attainment
designation for the Boston area will be determined in 2017.

Because of these former Non-Attainment designations, and in accordance with the federal Clean Air Act, the
Massachusetts Department of Environmental Protection (MassDEP) developed a State Implementation Plan
(SIP), which describes the control measures and timeframes considered necessary to keep the Boston
metropolitan region in compliance with the NAAQS. For CO, the SIP is aimed at controlling this pollutant. In
the case of Os, the SIP focuses on reducing nitrogen oxides (NOx) and volatile organic compounds (VOCs) — the
two primary precursors to Os formation. Notably, even though the Boston metropolitan region is designated
Maintenance for CO and Attainment for the 2008 Os standard, the SIP still applies to prevent “back-sliding”
into the Non-Attainment status.

Table 4-10 lists the current Attainment/Non-Attainment designations for the Boston metropolitan region and
Table 4-11 provides a summary of the applicable SIPs. The Boston metropolitan region SIPs do not call for the
direct reduction or control of emissions associated with Logan Airport.

22 Massport. 2015. Boston-Logan International Airport 2014 Environmental Data Report. September 15, 2015

23 NAAQS are established by the U.S. EPA and represent ambient (i.e., outdoor) concentrations of six types of air pollutants (i.e., the “criteria” pollutants) below which air
quality is deemed to be acceptable. These pollutants (called the EPA criteria pollutants) comprise the following: CO — carbon monoxide, Pb — lead, NO2 — nitrogen
dioxide, Oz — 0zone, PMior2s — particulate matter of 10 and 2.5 microns in diameter and SO — Sulfur Dioxide. The NAAQS are listed on the U.S. EPA Website at
http://www3.epa.govittn/naagscriteria.html

24 Violation of the NAAQS for CO has not occurred in the Boston areas for over 25 years.
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Table 4-10 Attainment/Non-Attainment Designations for the Boston Metropolitan Region
NAAQS Pollutant Designation
Carbon monoxide - CO Attainment/Maintenance!
Nitrogen Dioxide - NO2 Attainment
Ozone - 03 (1979 One-hour & 1997 Eight-hour) Non-Attainment?
Ozone - O3 (Eight-hour, 2008 Standard) Attainment?
Particulate matter - PM1o Attainment
Particulate matter - PM2s Attainment
Sulfur Dioxide - SO2 Attainment
Lead - Pb Attainment
Source: U.S. EPA, www.epa.gov/air/oagps/greenbk/
1 The Boston area was previously designated nonattainment for this pollutant but has since attained compliance with the NAAQS.
2 The 1979 one-hour and the 1997 and 2008 eight-hour NAAQS for O3 have been revoked and replaced with a new 2015 NAAQS. The Boston areas

Attainment/Non-Attainment designation for this standard will be determined in 2017.

Table 4-11 State Implementation Plans for Carbon Monoxide and Ozone

Standard Title Status Comments

Carbon Monoxide

1 & 8-Hour Massachusetts State Implementation Plan Approved Re-designated Boston area from Non-attainment to
(SIP) for CO - 1996 Attainment.
Ozone
One-Hour One-hour Ozone Attainment Demonstration Published EPA approved this SIP revision and established an
(1979) for the Massachusetts Portion of the December 6, 2002.  attainment date of 2007 for the entire multi-state
Boston-Lawrence-Worcester, nonattainment area. Called for reductions and controls of
Massachusetts-New Hampshire Ozone VOCs and NOx.
Nonattainment Area.
Eight-Hour Massachusetts State Implementation Plan for ~ Demonstrated Called for the attainment of the 1997 eight-hour NAAQS by
(1997) Boston-Lawrence-Worcester Area for Ozone  compliance with the 2010 and focused on the control of NOx and VOCs as
NAAQS in 2012. precursors to ozone.

Source: U.S. EPA, www3.epa.gov/airquality/urbanair/sipstatus/reports/ma_elembypoll.html#ozone-1hr 1979 9

4.3.3.1 Air Quality Regulations

With respect to the planned improvements to Terminal E, there are two principal air quality regulations that
apply, namely the NAAQS and the General Conformity Rule of the Clean Air Act.

As stated above, the EPA has established the NAAQS to protect ambient (i.e., outdoor) air quality in the human
and natural environments.? In Massachusetts, MassDEP has adopted the same (or similar) standards known as
the Massachusetts Ambient Air Quality Standards (MAAQS).% In both cases, these are numerical thresholds
and time frames by which air quality conditions are deemed regulatory acceptable or not.

25 See footnote 24 for more information on the NAAQS.
26 The MAAQS are listed on the MassDEP website at www.mass.gov/eea/agencies/massdep/air/requlations/310-cmr-6-00-ambient-air-quality-standards.html
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The General Conformity Rule serves as a means of ensuring that federally-sponsored projects or actions are in
alignment with the SIP. In summary, this requirement is met by demonstration that project/action-related
emissions “conform” to the SIP.?” For the Boston metropolitan region, the applicable SIPs are for the pollutants
CO and Os. Meeting this requirement is most commonly achieved by demonstrating that the emissions are
within (i.e., below) pre-established de minimis thresholds or are adequately accounted for in the SIP.

4.3.3.2 Air Quality Management at Logan Airport

At Logan Airport, Massport has implemented a wide array of initiatives aimed at minimizing emissions
associated with Airport activities (including those associated with the existing Terminal E). Select examples
include, but are not limited to alternatively fueled fleets of transit buses and other motor vehicles; a new
consolidated rental car facility; air-conditioning and power units at aircraft gates; Leadership in Energy and
Environmental Design (LEED®) Certification for the new building; and solar panels for electrical generation.
Other measures include the Logan Airport Air Quality Initiative — a voluntary program designed to keep
Airport-related NOx emissions below 1999 levels.

4.3.3.3 Existing Aircraft Ground Operations and Terminal E Vehicular Circulation and Parking

Operations currently associated with Terminal E (Section 4.3.1.6, Noise Modeling Inputs) apply to
terminal-related air quality emissions. The principal sources of air emissions presently associated with
Terminal E are:

B Aircraft engines;
B Aircraft auxiliary power units;
B Aircraft ground support equipment;

B Ground access vehicles traveling to, from, and moving about the site (these include automobiles [for
example cars and vans], taxis and limousines, step-vans, shuttles, and transit buses); and

B Other, smaller, sources of emissions include back-up electrical generators, boilers, food-preparation
services, and construction activities whenever they occur. However, these sources and their emissions are
not segregated from the other Airport facilities or operations reported upon in the EDRs and ESPRs.

The next section discusses these emission sources as well as the types and amounts emitted under current
conditions.

4.3.3.4 Emissions Inventory

Massport prepares a comprehensive and Airport-wide annual emissions inventory of the EPA criteria
pollutants and their precursors for Logan Airport and publishes the results in the EDRs and ESPRs.2 This
inventory includes emissions associated with aircraft engines, auxiliary power units, ground support
equipment, fuel facilities, and a number of stationary sources (such as boilers, generators). Overall, the EDR
emission inventories reveal that air emissions from all sources associated with Logan Airport are significantly
less than they were a decade ago. This continuous downward trend is consistent with Massport’s longstanding

27 Information of the General Conformity Rule is available at www3.epa.gov/airquality/genconform/
28 Boston-Logan Environmental Data Reports are available at www.massport.com/environment/environmental-reporting/.
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objective to accommodate the demands of increasing passenger and cargo activity levels with fewer aircraft
operations and less emissions.

For this Project-specific emissions inventory of Terminal E, the following data and information were used:

B Aircraft fleet mix and operations based on aircraft movements at Terminal E, as observed on
August 27, 2015.

B Aircraft engine types based on the JP airline-fleets directory.?

B Estimated aircraft taxi-time based on a taxi speed of 10 knots and the distance traveled between the Project
Area boundary (taxiway separating Terminal E from Terminal C) and Terminal E.

B Ground support equipment fleet mix and operating times based on an on-site ground support equipment
time-in-mode survey conducted in May 2012 at the Airport as part of the 2011 ESPR.% Ground support
equipment fuel-types were based on the Airport’s aerodrome permitting system.3' Additional aircraft
tractor time was assigned for aircraft repositioning (such as from a gate to a pad).

B Auxiliary power unit operating times based on 5 minutes of operation prior to departure from a gate and
30 minutes upon arrival and 30 minutes prior to departure from a stand located in the North Cargo Area.
Additional auxiliary power unit time was assigned for all aircraft repositioning, since it was observed that
auxiliary power units are operating during this time.

Ground access vehicle emissions included those emissions from vehicles traveling on Airport roadways,
vehicles idling at parking lots and terminal curbsides, and buses used to transport passengers from the stands to
Terminal E. This emissions inventory is computed using FAA’s new AEDT 2b model for aircraft, ground
support equipment, and auxiliary power units, and the EPA’s Motor Vehicle Emission Simulator, Version 2014a
(MOVES2014a) model for ground access vehicles.

Reported upon in standard units of tons/year, the results of the emissions inventory are summarized in
Table 4-12 and are segregated by pollutant type and source type.

As shown, aircraft engines represent the largest source of VOCs, NOx, SOx, and PM2s emissions, and ground
access vehicles represent the largest source of CO and PMw. Ground support equipment and auxiliary power
units comprise the smallest sources of all emissions. Stationary source emissions linked to Terminal E are
limited to those associated with the Logan Airport Central Utility Plant. Massport reports the emissions from its
Central Heating Plant in accordance with MassDEP’s Operating Permit Program (310 Code of CMR 7.00
Appendix E, Surface Transportation Technical Appendix), which conforms to the federal Clean Air Act Title V
Operating Permit Program.

29 Flightglobal. JP Airline-Fleets International 2013/2014. 2013. Flightglobal, Sutton, UK.

30 Massport. 2013. 2011 Environmental Status and Planning Report.

31 All vehicles and equipment (including ground support equipment) that operate on the airfield must obtain a Logan Airport Vehicle Aerodrome Permit. The application
form for this permit was modified in 2007 to request the fuel-type information (e.g., gasoline, diesel, etc.).
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Table 4-12 Terminal E Emissions Inventory - Existing Conditions
Emissions (tons/year)

Source VOC co NO« SOx PM1o PM2s
Aircraft 16 58 451 28 3 3
Ground Support
Equipment/Auxiliary 3 40 18 1 1 1
Power Units
Ground Access 15 282 26 1 7 2
Vehicles
Totals 34 380 495 30 11 6

Sources:  Massport and KBE.
Notes: VOC - Volatile Organic Compounds, CO - Carbon Monoxide, NOx - Nitrogen Oxides, SOy - Sulfur Oxides, PMo25 — Particulate Matter

4.3.4 Natural Resources and Energy Supply

Logan Airport is a campus of interconnected buildings, transportation facilities, utility infrastructure, natural
environments, and management systems. Because the proposed improvements will take place within areas of
the Airport that are currently fully developed, there are no physical natural resources, including wetlands,
coastal resources, and sensitive habitat, within the Project Area. Figure 4-9 shows mapped state priority habitat
at Logan Airport adjacent to, but outside the Project Area.

FAA Orders 1050.1F and 5050.4B require that proposed projects employ principles of environmental design and
sustainability. Massport is a national leader in airport sustainability with a two-decade long track record of
implementing sustainability initiatives, including the first LEED terminal in the world. The 2014 EDR and the
Logan Airport Sustainability Management Plan® provide comprehensive information on Massport’s efforts to
conserve energy, generate energy from alternative sources, and reduce greenhouse gas (GHG) emissions,
among other successful initiatives.

Massport is making strides in reducing energy use at the Airport. In Fiscal Year (FY) 2014, the year of the most
complete available data, Logan Airport consumed nearly 185,000 MWh (megawatt hours) of electricity, about
53% of which supplied the terminals. In addition to electricity, Logan Airport also consumes natural gas and
heating oil. When accounting for all energy types, including electricity, natural gas, and fuel oil numbers 2 and
6, buildings at Logan Airport consumed 1,146,282 MMBtu (million British thermal units) in FY2014. This
represents an energy intensity of 88.2 kBtu (thousand British thermal units) per square foot in FY2014, a
significant reduction from 110.6 kBtu per square foot in FY2011.33 In FY2014, onsite renewable energy projects
(non-power purchase agreement projects) at Logan Airport generated 581,171 kWh (kilowatt-hours) of
electricity.

In 2009, Massport began developing a comprehensive Airport Energy Master Plan for all Massport facilities. In
2010, the Massport Board approved the Energy Master Plan.

32 Massport. 2015. Logan Airport Sustainability Management Plan.
33 Arup Group. 2013. Logan Energy Analysis.
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4.3.5 Climate/GHG Emissions

Massport has adopted a GHG management and reduction policy that includes identifying and assessing
measures to avoid, minimize, or mitigate GHG emissions.

4.3.5.1 GHG Emissions Inventory

As described above in Section 4.3.3, Air Quality, Massport prepares a comprehensive and Airport-wide
emissions inventory for Logan Airport annually and publishes the results in the EDRs and ESPRs.?* In addition
to energy consumed by the Terminal E facility, the principal sources of GHG emissions presently associated
with Terminal E are mobile sources including aircraft engines and their auxiliary power units, ground support
equipment, and ground access vehicles traveling to, from, and moving about the site (these include automobiles
[such as cars, trucks, and vans], taxis and limousines, step-vans, shuttles, and transit buses). Other, smaller
sources of emissions include back-up electrical generators, food-preparation services, and construction activities
whenever they occur. However, these sources and their emissions are not segregated from the other Airport
facilities or operations reported upon in the EDRs and ESPRs. Table 4-13 presents the 2014 GHG emissions
inventory, reported in CO2 equivalent values.?

Table 4-13 Estimated Greenhouse Gas Emissions Inventory (in MMT of CO,eq) at Logan Airport, 2014!

Source Category Scope CO2 N20 CH4 Totals
Massport-Controlled Emissions

Ground Support Equipment? 1 1 <0.01 <0.01 <0.01 0.01
Massport Shuttle Bus 1 1 <0.01 <0.01 <0.01 <0.01
Massport Express Bus 1 1 <0.01 <0.01 <0.01 <0.01
On-Airport Roadways? 1 1 0.03 <0.01 <0.01 0.03
Off-Airport Roadways (Employees)* 1 3 <0.01 <0.01 <0.01 <0.01
Parking Lots 1 1 <0.01 <0.01 <0.01 <0.01
Stationary Sources® 1 1 0.03 <0.01 <0.01 0.03
Total Massport Emissions (13.0%) 0.08 <0.01 <0.01 0.08
Tenant Emissions

Aircraft — Ground® 2 3 0.19 <0.01 < 0.19
Aircraft — Ground to 3000 feet” 2 3 0.17 <0.01 <0.01 0.17
Aircraft Engine Startup 2 3 <0.01 <0.01 <0.01 <0.01
Ground Support Equipment 2 3 0.01 <0.01 <0.01 0.01
Auxiliary Power Units 2 3 0.01 <0.01 -1 0.01
Off-Airport Roadways (Employees)* 2 3 0.02 <0.01 <0.01 0.02
Total Tenant Emissions (67.8%) 0.40 <0.01 <0.01 0.41

34 Boston-Logan Environmental Data Reports are available at www.massport.com/environment/environmental-reporting/.
35 COzequivalent values are based upon the Global Warming Potential values of 1 for COz, 25 for CHa, and 298 for N.O (based on a 100 year period), as presented in the
Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report, 2007.
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Table 4-13 Estimated Greenhouse Gas Emissions Inventory (in MMT of CO,eq) at Logan Airport,

2014 (Continued)

Source Category Scope CO2 N20 CHa Totals
Purchased Electricity Emissions®
Massport 1 2 0.01 <0.01 <0.01 0.01
Tenant and Common Area 2and3 2 0.06 <0.01 <0.01 0.06
Total Purchased Electricity Emissions (10.2%) 0.06 <0.01 <0.01 0.06
Passenger Vehicle Emissions
Off-Airport Roadways* 3 3 0.05 <0.01 <0.01 0.05
Total Passenger Vehicle Emissions (9.0%) 0.05 <0.01 <0.01 0.05
Total Logan Airport Emissions? 0.59 <0.01 <0.01 0.60
Percent of Statewide Totals? <1.0% <1.0% <1.0% <1.0%

Source: Massport

1 MMT - million metric tons of CO equivalents (1 MMT = 1.1M Short Tons). CO2 equivalents (COeq) are bases for reporting the three primary GHGs (e.g., CO2,

N20, and CH4) in common units. Quantities are reported as “rounded” and truncated values for ease of addition.

2 Ground Support Equipment include the Logan Airport fleet. Emissions were calculated based on fuel usage.

3 On-airport roadways based on on-site vehicle miles traveled and includes all vehicles.

4 Off-site roadways based on off-site Airport-related vehicle miles traveled and an average round trip distance of 60.5 miles (2010 Passenger Ground Access

Survey).

5 Other sources include Central Heating and Cooling Plant, emergency generators, snow melters, and live fire training facility.

6 Aircraft — Ground emissions include taxi-in, taxi-out and ground-based delay emissions.

7 Aircraft — Ground to 3,000 feet include takeoff, climbout, and approach emissions up to a height of 3,000 feet (as specified by the ACRP guidance).

8 Emissions from electrical consumption occurs off-airport at power generating plants.

9 Total Emissions = Airport + Tenant + Public.

10 Percentage based on relative amount of total emissions to statewide total from World Resources Institute (cait.wri.org).

11 Contributions of CH4 emissions from commercial aircraft are reported as zero. Years of scientific measurement campaigns conducted at the exhaust exit plane of

commercial aircraft gas turbine engines have repeatedly indicated that CHa emissions are consumed over the full emission flight envelope [Reference: Aircraft
Emissions of Methane and Nitrous Oxide during the Alternative Aviation Fuel Experiment, Santoni et al., Environ. Sci. Technol., July 2011, Volume 45, pp. 7075-
7082]. As a result, the EPA published that: “...methane is no longer considered to be an emission from aircraft gas turbine engines burning Jet A at higher power
settings and is, in fact, consumed in net at these higher powers.” [Reference: EPA, Recommended Best Practice for Quantifying Speciated Organic Gas
Emissions from Aircraft Equipped with Turbofan, Turbojet, and Turboprop Engines, May 27, 2009 [EPA-420-R-09-901], http://www.epa.gov/otag/aviation.htm]. In
accordance with the following statements in the 2006 IPCC Guidelines (IPCC 2006), the FAA does not calculate CH4 emissions for either the domestic or
international bunker commercial aircraft jet fuel emissions inventories. “Methane (CH4) may be emitted by gas turbines during idle and by older technology
engines, but recent data suggest that little or no CHa is emitted by modern engines.” “Current scientific understanding does not allow other gases (e.g., N.O and
CH4) to be included in calculation of cruise emissions.” (IPCC 1999).

4.3.5.2 Resiliency

Massport is a national leader in airport resiliency planning. As noted on Massport’s website® — “Changing
climate is real and the consequent disruptions (such as increased storms and fluctuations of extreme
temperatures) will be more frequent in the future. This requires us to change the way we plan, design, and
manage both our built and non-built environment — with the end goal of creating a resilient and sustainable
future for ecosystems, human communities, and economic viability.” After the Superstorm Sandy event,
Massport established a Resiliency Working Group to identify threats and hazards, likely scenarios, and current
vulnerabilities.

36 Massport. Resiliency and Climate Change. https://www.massport.com/business-with-massport/resiliency/resiliency-and-climate-change/. Accessed April 10, 2015.
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A high-level evaluation of the resiliency of Massport’s facilities to natural (hurricanes, storms, flooding,
earthquakes), man-made (fires), and technological (data loss) threats was undertaken. In addition, Massport
commissioned the Disaster and Infrastructure Resiliency Planning Study, which took a detailed look at resiliency at
Logan Airport. The Disaster and Infrastructure Resiliency Planning Study assessed critical infrastructure and
vulnerabilities that the Airport may face during future climate scenarios. Consideration was given to projected
sea level rise and other environmental factors (e.g., high tide or low tide).

Massport’s Resiliency Program has identified several goals including;:

B Improve resiliency for overall infrastructure and operations;

B Restore operations during and after disruptive events in a safe and economically viable time frame;
B Create robust feed-back loops that allow new solutions as conditions change;

B Inform operations and policy, and implement design/build decisions, through the application of sound
scientific research and principles that consider threats, vulnerabilities, and cost-benefit calculations;

B Become a knowledge-sharing exemplar of a forward-thinking, resilient port authority; and

B Work with key influencers and decision makers to strengthen understanding of the human, national, and
economic security implications of extreme weather, changing climate, and man-made threats to Massport's
facilities and the region.

4.3.6 Sustainability at Logan Airport

Massport is committed to a robust sustainability program. Sustainability has redefined the values and criteria
for measuring organizational success by using a "triple bottom line" approach that considers economic,
ecological, and social well-being. Applying this approach to decision-making is a practical way to optimize
economic, environmental, and social capital. Massport is taking a broad view of sustainability that builds upon
the triple bottom line concept, and considers the airport-specific context. Consistent with the Airports Council
International - North America’s definition of Airport Sustainability,3” Massport is focused on a holistic approach
to managing Logan Airport to ensure economic viability, operational efficiency, natural resource conservation,
and social responsibility. Massport is commited to implementing environmentally sustainable practices
Authority- and Airport-wide, and continues to make progress on a range of initiatives.

4.3.6.1 Logan Airport Sustainability Management Plan

Massport is committed to reducing local environmental impacts without sacrificing service level; Massport’s
robust sustainability program is indicative of this commitment. In 2013, Massport was awarded a grant by the
FAA to prepare a Sustainability Management Plan for Logan Airport. The purpose of the plan is to enhance the
efficiency and sustainability of Logan Airport’s operations and to support the broader sustainability priniciples
of the Commonweath. This planning effort began in May 2013 and was completed in April 2015. The plan,
which takes a broad, holistic view of sustainability, is intended to promote and integrate sustainability
Airport-wide and to coordinate ongoing sustainability efforts across the Authority. The Logan Airport
Sustainabiliy Management Plan developed a framework and implementation plan, with metrics and targets,

37 Airport Council International (ACI). Airport Sustainability: A Holistic Approach to Effective Airport Management. Undated. http:/www.aci-
na.org/static/entransit/Sustainability%20White%20Paper.pdf. Accessed July 17, 2013.
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designed to track progress over time. Massport reports on its progress in an Annual Sustainability Report, the
first of which was published in April 2016.

4.3.6.2 Sustainability in Planning, Design, and Construction

The U.S. Green Building Council’s LEED Green Buildings rating system is the most widely recognized
third-party green building certification system in North America. Massport is striving to achieve LEED Silver
certification or higher for new and substantial rehabilitation of building projects over 20,000 square feet. Some
recent examples of LEED certified buildings at Logan Airport are the Rental Car Center (LEED Gold) and the
Green Bus Depot (LEED Silver).

For smaller building projects and non-building projects, Massport uses its Sustainable Design Standards and
Guidelines to incorporate sustainability into capital improvement projects. These guidelines provide a
sustainable building framework for design and construction of both new construction and rehabilitation
projects for both building and non-building projects (for example, pavement projects). The guidelines apply to a
wide range of project-specific criteria, such as site design, project materials, energy management and efficiency,
air emissions, water management quality and efficiency, indoor air quality, and occupant comfort. These
standards have been used to guide over $200 million in capital projects Massport-wide between fiscal years 2010
to 2013, including over $30 million for maritime projects.

4.3.7 Water Resources (including Wetlands, Floodplains, Surface Waters,
Groundwater, and Wild and Scenic Rivers)

FAA Order 1050.1F lists several factors to consider for surface waters, which include an action’s potential to
adversely affect natural and beneficial water resource values, adversely affect surface waters, or create water
quality impacts that make obtaining a permit or authorization difficult.

This section focuses on the existing conditions for stormwater, water use, and wastewater. The Project Area is
located on previously developed land in Airport use, and does not include any wetlands or floodplains and is
not located near or adjacent to a Wild and Scenic River. Figure 4-10 shows the 1% and 0.2% flood zones near
Logan Airport.

4.3.7.1 Stormwater

Massport’s primary water quality goal is to prevent or minimize pollutant discharges, thus limiting adverse
water quality impacts associated with Airport activities. Massport employs several programs to promote
awareness of Massport and tenant activities that may impact surface and groundwater quality, thus improving
water quality. Programs include implementing best management practices for pollution prevention by
Massport, its tenants, and its construction contractors; training staff and tenants; and a comprehensive
Stormwater Pollution Prevention Plan.

Massport is responsible for compliance with applicable state and federal environmental laws and regulations.
Massport promotes appropriate environmental practices through pollution prevention and remediation
measures, and works closely with Airport tenants and Airport operations staff to improve compliance.
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Massport’s environmental programs pertaining to water quality and environmental compliance and
management include:

B Stormwater management;

B Water quality management;

®  Fuel use and spills;

B Massachusetts Contingency Plan (MCP) compliance;

B Storage tank compliance;

®  Compliance auditing and inspections;

B Environmental Management System implementation; and

B (Clean State Initiative and Leading by Example Program participation.
The Project Area is adjacent to, and partially drains to Boston Harbor, which is a Category 5 impaired water
body.3 3

4.3.7.2 Logan Airport Storm Drainage System

Logan Airport’s storm drainage system consists of a network of stormwater inlets, drainpipes, manholes, and
tide gates that make up the 48 independent drainage systems, each with a separate outlet into Boston Harbor.
There are five major subsystems serving the terminal and support areas, which include areas of the Airport
where refueling, maintenance, and support services occur. Within the Terminal E Project Area, three
subsystems drain the Project Area. Refer to Figure 4-11 for the Logan Airport drainage areas and outfalls. The
Project Area is served by separate storm and wastewater systems.

The three major storm drainage subsystems within the Project Area are:
B West Outfall Area;

®  North Outfall Area; and

m  Porter Street Outfall Area.

The existing Terminal E facility and North Apron area drain to the North Outfall. The Project Area, to the west
of existing Terminal E, drains predominantly to the West Outfall with a small portion of the Project Area
draining to the Porter Street Outfall. Both the North and West Outfalls are equipped with end-of-pipe pollution
control facilities that remove debris and floating oil and grease from stormwater prior to discharge into

Boston Harbor.

North Outfall - 001

The drainage area contributing runoff to the North Outfall is approximately 152 acres and includes Terminal E;
the apron and taxiway between Terminals C and E; a portion of the outer taxiway; the north taxiway area,

38 Category 5 water bodies are defined as waters requiring a “total maximum daily load” or TMDL.
39 Massachusetts Department of Environmental Protection. 2013. Massachusetts Year 2012 Integrated List of Waters.
http://www.mass.gov/eea/docs/dep/water/resources/07v5/12list2.pdf. Accessed March 17, 2016.
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including Hangar Building 9; and the North Cargo buildings. The main activities that take place in this drainage
area are vehicle and aircraft fueling, vehicle and aircraft maintenance, fuel storage and distribution, aircraft
lavatory waste handling, and during winter months, aircraft deicing and the deicing and sanding of roadways,
taxiways, and runways.

West Outfall - 002

The drainage area contributing runoff to the West Outfall is currently approximately 403 acres and includes
Terminals A, B, C and E; the apron and taxiways between Terminals B and C; a portion of the outer taxiway;
taxiways P, E, S, and X; and the cargo areas. The main activities in this drainage area are aircraft fueling, aircraft
maintenance at gates, fuel distribution, aircraft lavatory waste management, and during winter months, aircraft
deicing and the deicing and sanding of roadways, taxiways, and runways.

Porter Street Outfall - 003

The Porter Street Outfall receives stormwater runoff from Logan Airport and a portion of East Boston. The
drainage area is approximately 182 acres and includes the BOSFUEL fuel farm facility, Facilities II and III, rental
car agencies, Hangar Building 8, Economy Parking Garage, and vehicle access roadways. The drainage area
from East Boston includes multifamily residential units and light commercial industry. There is also a combined
sewer overflow that originates in East Boston. At Logan Airport, the primary activities within the Porter Street
drainage area are vehicle and aircraft maintenance within a hangar or indoor garage, fuel storage and handling,
and aircraft deicing during the winter months.

Pollution Control Measures

Massport currently maintains pollution control equipment at Outfall 001-North Outfall and Outfall 002-West
Outfall. The pollution control equipment includes a mechanically cleaned bar screen that operates daily in
coordination with the outgoing tide and a skimmer that directs materials and water to a grinder pump,
followed by a sedimentation tank and oil/water separator. Oil from the separator is pumped out by Massport’s
contractor and the underflow is circulated back to the outfall upstream of the bar screen. Absorbent floating
booms are provided in the skimmer box as well as at each of the outfalls to capture floatables that may have
passed through the bar screen and oil/water separator equipment. Solids collected by the bar screens and spent
absorbent booms are containerized and disposed of off-site. The North Outfall is also equipped with a hard
containment boom to ensure petroleum sheens, if present, are fully controlled. Conditions at the outfalls and the
pollution control equipment are checked weekly and are maintained as necessary. Outfall 003-Porter Street
Outfall is equipped with absorbent booms for the capture of floating materials, which are inspected and
maintained regularly by Massport. Spent absorbent materials are handled and disposed of by Massport’s
contractor.4

NPDES Permit and Sampling Requirements

The Clean Water Act requires permits for pollutant discharges into U.S. waters from point sources and for
stormwater discharges associated with industrial activities. Massport holds permits under the EPA and
National Pollutant Discharge Elimination System (NPDES) Program. The NPDES permit (No. MA0000787)

40 Massport Dec 2015. Logan Airport Operations Stormwater Pollution Prevention Plan.
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covers Massport and its co-permittees at Logan Airport. It establishes effluent limitations and monitoring
requirements for discharges from specified stormwater outfalls.

On July 31, 2007, EPA and MassDEP issued an individual NPDES permit for Logan Airport (NPDES Permit
No. MA0000787). The new permit became effective on September 29, 2007, replacing the previous NPDES
Permit dated March 1, 1978. The NPDES permit is on EPA’s website

at: https://www3.epa.gov/regionl/npdes/logan/pdfs/finalma0000787rtc.pdf. Massport holds a separate NPDES
permit for the Fire Training Facility (NPDES Permit No. MA(0032751).

The NPDES permit requires grab samples (single samples collected at a particular time and place) to be taken
monthly from the North, West, Porter Street, and Maverick Street Outfalls. Samples are tested for pH, oil and
grease, total suspended solids, benzene, surfactants, fecal coliform bacteria, and Enterococcus bacteria during
both wet and dry weather. Grab samples are also taken quarterly from these four outfalls during wet weather to
test for eight different polycyclic aromatic hydrocarbons. Additional sampling requirements of the NPDES
permit include sampling for deicing compounds twice during the deicing season (October through April) at the
North, West, and Porter Street Outfalls. The NPDES permit sets discharge limitations for pH, oil and grease, and
total suspended solids from the North, West, and Maverick Street Outfalls and for pH from the Porter Street
Outfall. The NPDES permit does not include any discharge limitations for the Northwest Outfall, airfield
outfalls, or the deicing monitoring, and requires only that the sampling results be reported. The annual EDRs
and ESPRs report on the results of this sampling. In 2014, 99% of samples tested complied with standards.*! In
accordance with the NPDES Permit, Massport inspects the main outfalls on a monthly basis during wet and dry
weather, and the airfield outfalls on an annual basis during wet weather.

41 Massport. 2015. Boston-Logan International Airport Environmental Data Report. https://www.massport.com/environment/environmental-reporting/. Accessed March 17,
2016.
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4.3.8 Hazardous Materials, Solid Waste, and Pollution Prevention

FAA Order 1050.1F identifies several factors to consider for a Proposed Action: potential to violate Federal, state,
tribal, or local laws regarding hazardous materials and/or solid waste, involvement of a contaminated site,
potential to produce hazardous waste, potential to generate a quantity of solid waste or exceed local capacity, or
potential to adversely affect human health and the environment. This section discusses the potential presence of
oil and/or hazardous materials and solid waste in relation to the Proposed Action and considerations for proper
management during construction to prevent pollution.

Several state and federal regulatory programs govern the requirements for site remediation, transport of
regulated hazardous materials, and potential spills during construction. Based on a search of the EPA online
database, there are no National Priority List sites on Logan Airport.

In the Commonwealth of Massachusetts, the management of hazardous substance and petroleum products
when released into the environment is generally governed by the MCP also known as 310 CMR 40.0000.
Hazardous substances include oil, hazardous material, and hazardous waste and are defined as those
substances that that may constitute a present or potential threat to human health, safety, welfare, or the
environment. When a hazardous substance impacts (or potentially impacts) an environmental medium, then a
release (or threat of release) of oil and/or hazardous materials is said to occur. As per the MCP, a “release” is
defined as “spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping, leaching,
dumping, or disposing into the environment.” A threat of release “means a substantial likelihood of a release of
oil and/or hazardous materials which requires action to prevent or mitigate damage of health, safety, public
welfare or the environment which may result from the release.” The MCP defines a “disposal site” as the place
or area where an uncontrolled release of oil and/or hazardous materials has come to be located.

In accordance with the MCP process, Massport continues to assess, remediate, and bring to regulatory closure
disposal sites. Massport leads the performance of a variety of response actions, including remediation at sites
where Massport is the responsible party, where there are multiple responsible parties, and where no responsible
party has been identified. Tracking of MCP activity is reported annually by Massport and can be found in the
Logan Airport 2014 EDR.

As noted in the ENF, Massport is currently the Responsible Party conducting response actions at the former
Robie Air Park property located approximately 250 feet north of the Project Area at 161 Prescott Street. Three
disposal sites have been reported at the property:

B Release tracking number (RTN) 3-10027 was issued to the former Robie Air Park property in 1993 following
the discovery of a fuel oil release during the removal of three underground storage tanks. Passive recovery
of separate-phase petroleum at the property is ongoing and the disposal site is in MCP Phase V Remedy
Operation Status with the most recent status report submitted in March 2015. Regulatory closure in the form
of a Permanent Solution has not been achieved for RTN 3-10027.

B In 2004, polycyclic aromatic hydrocarbons and metals were found in soil samples collected at the former
Robie Air Park property, constituting a reportable release that was assigned RTN 3-23493. A Class A-3
Response Action Outcome Statement was filed in January 2010, indicating that a Condition of No
Significant Risk and regulatory closure was achieved that relies on the implementation of an Activity and
Use Limitation. The Activity and Use Limitation restricts use of a portion of the property for residential, day
care, or agricultural purposes.
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®  RTN 3-31490 was assigned to the property in 2013 to facilitate the installation of a new sewer connection at
the property under a Utility Release Abatement Measure. The Utility Release Abatement Measure was
completed that same year.

Although the former Robie Air Park property is the location of three disposal sites, the releases appear to be
controlled and limited in extent to the property, which is not located within the Project Area.

Massport is also the Responsible Party for RTN 3-1287, which is characterized by petroleum releases from a
former fuel distribution system located throughout Terminals B, C, and E that was reported to MassDEP in
1987. The releases were divided into ten areas of separate-phase petroleum and Massport has assumed

responsibility for seven of these areas. Regulatory closure was achieved when a Partial Class A-2 Response and
Outcome Statement was submitted for Areas 1, 2, and 6 in 2004, which indicates that residual contamination
remains. Area 1, which abuts the Project Area to the south, is closest in proximity to the Project Area. Although
regulatory closure has been obtained for Area 1, there is potential for residual petroleum contamination within
the Project Area due to the close proximity of the release.

Numerous other releases have been documented within the greater Logan Airport area for which Massport is
not considered the Responsible Party. The remaining active and closed disposal sites located within or abutting
the Project Area include:

B RTN 3-777 was assigned to a release of separate-phase petroleum from a former tank farm southeast of
American Airlines Hangar 16 in 1992. Regulatory closure was achieved when a Class A-3 Response Action
Outcome Statement was submitted to MassDEP in 2003, which indicates an Activity and Use Limitation is
present on the property, which is also a portion of the Project Area. The Activity and Use Limitation
restricts use of a portion of the property for residential, day care, or agricultural purposes. In addition,
proper soil management procedures must be followed for work that disturbs the concrete/paved surface
within the Activity and Use Limitation area.

B A second release at Hangar 16 (within the Project Area) was reported to MassDEP in 2014 and assigned

RTN 3-32351. Subsurface investigations to facilitate building demolition found polychlorinated biphenyls,
petroleum constituents, and chlorinated VOCs beneath the building’s concrete floor likely related to former
vehicle maintenance and polychlorinated biphenyls-impacted caulking. A Permanent Solution Statement
with Conditions was submitted in January 2016. A condition of the Permanent Solution is that no buildings
shall be constructed at the Site without additional assessment of potential impacts to indoor air from Site
soil and groundwater. A second condition is that best management practices be implemented for potential
future non-commercial gardening at the Site in accordance with MassDEP Policy WSC# 14-910.

RTN 3-16009 was assigned to a release of petroleum that occurred in 1998 as discovered during the
decommissioning of a former gasoline filling station as part of the Central Artery/Tunnel construction.
Approximately 1,200 tons of impacted soils were removed from the disposal site. An Immediate Response
Action Completion Statement was submitted to MassDEP in 1999. The regulatory status of the disposal site
is identified as “Response Action Outcome Not Required” per a MassDEP Memorandum of Understanding.
Based on the files available online, it is not known whether a Permanent Solution was achieved for the
disposal site, which is located just southwest of the former Hangar 16 building and within the Project Area.

In 1990, RTN 3-2616 was also assigned to a release of petroleum constituents from the former gasoline
filling station located southwest of Hangar 16. A Class A-2 Response Action Outcome Statement was filed
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in 2007, which indicates that regulatory closure was achieved and residual contamination remains. It should
also be noted that a modified risk assessment developed for the Central Artery/Tunnel project was used to
evaluate risk at the Site. Furthermore, an Activity and Use Limitation was not required due to the presence
of the disposal site within a roadway.

4.3.9 Coastal Resources

Logan Airport is located primarily on filled land within Boston Harbor, within the heavily urbanized Boston
Harbor Watershed and is entirely located within the designated Coastal Zone of Massachusetts. FAA

Order 1050.1F identifies several factors to consider for a proposed action: the potential to be inconsistent with
the state coastal zone management plan, the potential impact on a coastal barrier resource system unit, the
potential impact to coral reef ecosystems, the level of risk to human safety or property, or the potential for
adverse impacts to the coastal environment that cannot be mitigated. The entire Project Area is currently on
fully developed land, which includes paved areas of the airfield and terminal that are already in use for aviation
purposes.

4.3.10 Land Use

The Project Area is within the existing Airport footprint on fully developed, paved, impervious land at

Logan Airport’s North Cargo Area and Southwest Service Area. Facilities within the Project Area include the
Delta Air Lines and jetBlue Airways aircraft hangars, remain overnight aircraft parking spaces, apron areas and
a building serving UPS, several aircraft maintenance support buildings leased to ground handling companies,
and equipment and ground support equipment storage areas (Figure 4-2). The surrounding land uses include
public parks and East Boston neighborhoods.

4.3.11 Socioeconomics, Environmental Justice, and Children’s Health and Safety
Risks

FAA Order 1050.1F requires that a project consider the impacts of the alternatives on “the following broad
indicators: economic activity, employment, income, population, housing, public services, and social conditions.”
Logan Airport is located in the East Boston neighborhood, in Boston Massachusetts. The following section
describes the existing socioeconomic conditions, environmental justice considerations, and children’s health and
safety conditions.

4.3.11.1 Socioeconomic Factors

This assessment of socioeconomic conditions in the vicinity of the Project Area considers factors such as
population, employment, housing, and public services. Socioeconomic factors provide a context for evaluating
whether the Proposed Action’s natural or physical environmental effects are interrelated with any economic or
social effects. To understand the existing social and economic condition of the surrounding community,
Massport assessed social and economic indicators of East Boston. Logan Airport is a primary economic engine
for the New England region, the state, and the Boston metropolitan area. It supports nearly 95,000 direct and
indirect jobs,*2 while generating approximately $13.3 billion per year in total economic activity. International
passengers contribute a substantially higher share to the local and regional economy than domestic passengers

42 Massachusetts Aeronautics Commission. 2013. Massachusetts Statewide Airport Economic Impact Study.
http://www.massdot.state.ma.us/portals/7/docs/mass_exec _summary_cml.pdf.

Affected Environment 4-53 EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization
Project

do. Approximately 1.4 million overseas visitors spent more than $1 billion in 2014, or $763, on average, per
visit.#* New international service in the last three years alone has contributed more than $1.4 billion per year to
the local economy and $44 million in new incremental tax revenue through income and sales.*

4.3.11.2 Environmental Justice

Environmental justice is the concept of fair treatment and involvement of all communities; the evaluation of
“Environmental Justice” communities is to analyze whether a single community would be disproportionately
affected by negative environmental consequences.* Indicators such as racial minorities, low-income, and
language isolation typically define Environmental Justice populations.

The MassGIS Environmental Justice Populations data layer is derived from the 2010 U.S. Census and serves as
an initial screening tool for identifying potential Environmental Justice populations. According to the data layer,
several census block groups within East Boston fall within Environmental Justice criteria (Figure 4-12).
Communities directly abutting Logan Airport qualify for Environmental Justice consideration as minority
populations, low-income populations, and English isolation populations. 4

East Boston is home to approximately 44,000 residents.*” According to the most recently available census
information, approximately 61% of East Boston residents identify as White only, and approximately 23%
identify as mixed White and Black (or African). Fifty-seven percent identify as Hispanic or Latino (of any race)
in East Boston. East Boston is generally considered a minority community made up of primarily Hispanic or
Latino residents.

4.3.11.3 Children’s Health and Safety Risks

The 15,500 households in East Boston support a median household income of approximately $50,000 annually,
compared to the $54,500 median household income of the 251,212 households in the larger City of Boston.* Of
the 9,000 families in East Boston, approximately 16% were below the poverty level based on income during the
12 months prior to the survey. Similarly, 17% of the City of Boston’s 119,718 families were below the poverty
level based on the same metric. East Boston is generally aligned economically with the City of Boston.

43 Greater Boston Convention and Visitors Bureau. 2016. GBCVB, Massport Celebrate Record Number of International Visitors in 2014.
http://www.bostonusa.com/partner/press/press-releases/view/GBCVB-Massport-Celebrate-Record-Number-of-International-Visitors-in-2014-/113/.

44 InterVISTAS. 2015. Economic Impact of Recent International Routes. Unpublished Memorandum Prepared for Massport.

45 FAA. 2015. Order 1050.1F: Environmental Impacts: Policies And Procedures.

46 OLIVER: MassGIS's Online Mapping Tool. http:/maps.massgis.state.ma.us/map_ol/oliver.php. Accessed January 31, 2016.

47 U.S. Census Bureau, American Community Survey 5-year estimate (2010-2014) for zip code 02128 (East Boston). Table DP05

48 U.S. Census Bureau, American Community Survey 5-year estimate (2010-2014) for zip code 02128 (East Boston). Table DP03

49 U.S. Census Bureau, American Community Survey 5-year estimate (2010-2014) for the City of Boston, MA. Table DP03
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4.3.12 Department of Transportation Act, Section 4(f)

Section 4(f) of the U.S. Department of Transportation Act of 1966 protects publicly owned parks, recreation
areas, wildlife or waterfowl refuges, or historic properties or archaeological sites on or eligible for the National
Register of Historic Places. In accordance with FAA Order 1050.1F and the procedural requirements for
compliance with Section 4(f),> the FAA is the ultimate decision maker for Section 4(f) determinations. Under
Section 4(f), a “use” is designated as either permanent, temporary, or constructive. A constructive use occurs
when impacts from a project, such as noise, are so great that the activities, features, and attributes of the
adjacent Section 4(f) property are substantially impaired.

There are no Section 4(f) properties in the Project Area or within the boundaries of the Airport. There are two
Section 4(f) properties in the vicinity of the Airport: East Boston Memorial Stadium Park and Bremen Street Park
(see Figure 4-13). The 17.7-acre East Boston Memorial Stadium Park is located adjacent to and north of the
Southwest Service Area and includes former Massport land that was provided to the City of Boston in 2003 and
was used to expand the park. The facilities include a baseball field, softball field, little league field,
football/lacrosse/rugby field, play equipment/tot-lot, cricket, a passive area, and a running track. Pedestrian and
vehicular access is at the southwest corner of the park, by a paved area. The park facilities are operated and
maintained by the Boston Parks and Recreation Department.

Bremen Street Park is an 18-acre park located off-Airport between Bremen Street and Interstate 90/Route 1A.
The park is operated and managed by Massport and is open to the public. The park is equipped with a shared
use path, fountain, playground, community garden, and a new community dog park was recently added.

50 49 U.S.C. §303
51 DOT Order 5610.1C
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4.3.13 Visual Effects (Including Light Emissions)

The Project Area is in full aviation use, including existing facilities such as aircraft hangars and other Airport
support buildings. The facilities in the Project Area are actively operated; outdoor flood lighting, indoor hangar
and office lighting, and equipment lighting are used to enable the facilities to operate safely. Aircraft and other
ground support equipment operating in the North Cargo Area use vehicle lights to operate safely during poor
weather conditions and at night.

Residential areas in East Boston are in the vicinity of the Project Area; they are largely shielded from light
emissions by the elevated Interstate 90, Route 1A ramps, and the MBTA Blue Line Airport Station, and are
buffered by other at-grade roadways. The East Boston Memorial Park and the Bremen Street Park are shielded
by the same structures and contain additional vegetative screening.

The existing character of the Project Area is aviation/industrial in nature; the site and surrounding land is fully
used for Airport and Airport support facilities. The surrounding on-Airport facilities within the Project Area do
not hold special aesthetic value.
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Environmental Consequences

5.1 Introduction

According to the Council on Environmental Quality (CEQ) Regulations for Implementing the National
Environmental Policy Act (NEPA) (40 CFR 1500.2(f)), project proponents shall, to the fullest extent possible:

“Use all practicable means consistent with the requirements of the Act and other essential
considerations of national policy, to restore and enhance the quality of the human environment and
avoid or minimize any possible adverse effects of their actions on the quality of the human

1

environment.

In accordance with the NEPA regulations, this chapter of the Environmental Assessment (EA) documents the
potential impacts of the Terminal E Modernization Project (Project or Proposed Action) on each applicable
environmental resource category, as specified in Federal Aviation Administration (FAA) Order 1050.1F? and
Order 5050.4B 23 It also provides an analysis of whether an impact is significant, in accordance with FAA
guidance on impact thresholds for significant adverse effects provided in FAA Order 1050.1F. Section 5.4.6,
Significance Thresholds discusses the impact thresholds identified in FAA Order 1050.1F.

This document also serves as a Draft Environmental Impact Report (DEIR) in accordance with the
Massachusetts Environmental Policy Act (MEPA) and the Secretary of Energy and Environmental Affairs (EEA)
Certificate on the Terminal E Modernization Project Environmental Notification Form (ENF) issued

December 16, 2015. As stated by the Secretary, “Based on a review of the ENF, consultation with State
Agencies and review of comment letters, I am requiring that Massport submit an EIR consisting of the EA and
limited additional information identified in the Scope. The DEIR will consist of a project specific review of the
Terminal E Modernization Project within the context of Airport-wide operations and impacts as a whole.”*
This DEIR focuses on the narrow list of topics, as required by the Secretary.

This DEIR discusses cumulative impacts of the Proposed Action. The Secretary notes, however, that this
document “is not intended to address broad concerns associated with Airport operations and growth,” rather,

1 Council on Environmental Quality, Regulations for Implementing the National Environmental Policy Act (40 CFR 1500),
http://ceq.hss.doe.gov/inepalregs/ceq/toc_ceq.htm.

2 FAA.2015. Order 1050.1F: Environmental Impacts: Policies And Procedures.

3 FAA. 2006. Order 5050.4B: National Environmental Policy Act (NEPA) Implementing Instructions for Airport Actions.

4 MEPA. 2015. Certificate of the Secretary of Energy and Environmental Affairs on the Environmental Notification Form for Terminal E Modernization.
December 16, 2015.
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“the venue for addressing cumulative environmental impacts is through the Environmental Status Planning

Reports (ESPRs) and Environmental Data Reports (EDRs).”% Section 5.4.5, Cumulative Impacts provides more
information on the EDRs/ESPRs.

Based on FAA Order 1050.1F and Order 5050.4B as well as the specific MEPA ENF Certificate Requirements, the
categories evaluated in this chapter include:

B Section 5.5.1, Noise and Noise-Compatible Land Use;

B Section 5.5.2, Surface Transportation;

B Section 5.5.3, Air Quality;

B Section 5.5.4, Natural Resources and Energy Supply;

B Section 5.5.5, Climate/ GHG Emissions;

B Section 5.5.6, Water Resources (including Wetlands, Floodplains, Surface Waters, Groundwater);
B Section 5.5.7, Hazardous Materials, Solid Waste, and Pollution Prevention;

B Section 5.5.8, Coastal Resources;

B Section 5.5.9, Land Use;

B Section 5.5.10, Socioeconomics, Environmental Justice, and Children’s Health and Safety Risks;
B Section 5.5.11, Department of Transportation Act, Section 4(f); and

B Section 5.5.12, Visual Effects (including Light Emissions).

To address the needs of current and future international air travelers, the Massachusetts Port Authority (Massport)
proposes to modernize international Terminal E to accommodate existing and forecasted demand for international air
service at Boston-Logan International Airport (Logan Airport). The proposed Terminal E Modernization Project would:
construct three new aircraft contact gates originally approved by FAA and MEPA in 1995 (but never constructed);
construct four additional gates, passenger holdrooms, concourse circulation, concessions, passenger processing, and
expanded bag screening and make-up facilities; modify airside apron areas and taxilanes; reconfigure adjacent landside
roadways, parking, and curbs; and provide a weather-protected direct pedestrian connection between Terminal E and
the Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport Station.

5.2 Key Findings

Implementation of the Terminal E Modernization Project has the potential to improve environmental conditions
compared to the No-Action Alternative. The extended concourse area would serve as an effective noise barrier,
screening the community and neighborhood recreation areas from ground noise. Improved efficiency on the North
Apron would improve air quality through the reduced need for aircraft taxi and idling, reduced use of aircraft auxiliary
power units, and fewer busing operations shuttling passengers from remote hardstand locations to the terminal.

5 MEPA. 2015. Certificate of the Secretary of Energy and Environmental Affairs on the Environmental Notification Form for Terminal E Modernization.
December 16, 2015.
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Pedestrian access on the Airport would be enhanced with a pedestrian connection between the MBTA Airport Blue Line

Station and Terminal E. Recirculation of traffic at Terminal E would be reduced with the reconfiguration of the curbside

at Terminal E frontage, reducing overall vehicle miles traveled.

Table 5-1 summarizes the impacts, positive and negative, of the Terminal E Modernization Project on the applicable

NEPA/MEPA environmental resource categories, as Chapter 4, Affected Environment identifies.

Table 5-1

National Environmental Policy Act (NEPA) and Massachusetts Environmental Policy Act

(MEPA) Environmental Resources Evaluated in this EA/DEIR

Environmental Resource?

Impacts

Noise and Noise-Compatible Land
Use

By configuring the extended terminal sections to serve as a noise barrier to the community, the
Terminal E Modernization Project would significantly reduce noise levels from ground operations as

(NEPA) compared to the future No-Action Alternative. Any predicted noise level increases are below the levels
that are perceptible to humans and in areas already eligible for sound insulation.

Surface Transportation? The same number of passengers would be accommodated with or without the proposed Terminal E

(MEPA) Modernization Project. However, the Terminal E Modernization Project would reduce overall
on-Airport vehicle miles traveled as compared to the future No-Action Alternative due to reduction in
recirculation of traffic at the terminal curb. The Project would not result in any reduction in level of
service at any Airport roadways. There is sufficient capacity on the MBTA Blue Line to support the
projected increase in passenger loads.

Air Quality The Terminal E Modernization Project would reduce criteria pollutant emissions when measured

(NEPA/MEPA) against the No-Action Alternative through reduced usage of aircraft engines, auxiliary power units,

and ground support equipment. The Terminal E Modernization Project would be in conformance with
the General Conformity Rule, established under the Clean Air Act, as related emissions would be
below de minimis thresholds.

Natural Resources and Energy

The Terminal E Modernization Project would not have a significant adverse impact on natural

Supply resources or energy supplies because there is sufficient capacity available to support the operation of
(NEPA) the new building systems.

Climate/GHG Emissions The Terminal E Modernization Project would reduce greenhouse gas (GHG) emissions by decreasing
(NEPA/MEPA) the number of instances when aircraft use auxiliary power units as well as ground support equipment

and airside ground access vehicles.

Water Resources (including
Wetlands, Floodplains, Surface
Waters, Wastewater, Groundwater,
and Wild and Scenic Rivers)
(NEPA)

No direct or indirect adverse water quality impacts are anticipated from the Terminal E Modernization
Project. The Project Area is located on previously developed land in Airport use. The areas proposed
for Terminal E modernization are already paved, and the Project would not result in increased
impervious surfaces or pollutant-generating activities on the apron or ramp. Although the aggregate
amount of stormwater would remain unchanged from the existing condition, the Project would result in
a greater percentage of stormwater runoff from rooftops, which is generally cleaner than apron runoff.
Deicing activities at Terminal E would be more controlled with the Project, as more of the activity
would take place at gates, rather than hardstands.

Hazardous Materials, Solid Waste,
and Pollution Prevention
(NEPA)

The Terminal E Modernization Project would not have a significant adverse impact related to
hazardous materials or solid waste. All on-site contamination encountered would be assessed and if
necessary, remediated prior to and during construction activities as per the Massachusetts
Contingency Plan.

Environmental Consequences
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Table 5-1

National Environmental Policy Act (NEPA) and Massachusetts Environmental Policy Act

(MEPA) Environmental Resources Evaluated in this EA/DEIR (Continued)

Environmental Resource?

Impacts

Coastal Resources

The Terminal E Modernization Project site is within paved areas of the airfield and terminal that are

(NEPA) already in use for aviation purposes, and would not change the manner of use or quality of land in the
coastal zone.

Land Use The Terminal E Modernization Project would not result in an adverse impact to land use, as it would

(NEPA) not change existing land uses on- or off-Airport. Massport will conduct all proposed work within the

existing Airport footprint on land that is currently paved and in aviation use.

Socioeconomics, Environmental
Justice, and Children’s Health and
Safety Risks

(NEPA)

The Terminal E Modernization Project would occur entirely within the Airport boundary, and would
have no adverse environmental impacts accordingly. The Project would not cause a
disproportionately adverse impact to economic vitality, disadvantaged populations, or the health and
safety of children within neighboring communities, including those identified as Environmental Justice
communities. The Project would not change any land uses, and would include measures to reduce air
emissions and community noise impacts.

Department of Transportation Act,
Section 4(f)
(NEPA)

The Proposed Action would not result in a direct or constructive use of a Section 4(f) property. The
Project is located entirely within the Airport boundary, and no construction activities would take place
outside the Airport property.

Visual Resources/Visual Character
Effects (including Light Emissions)
(NEPA)

The Terminal E Modernization Project would not adversely impact the visual character of the Project
Area or surrounding areas. The Project would be consistent with the existing architectural character of
the existing Terminal E building, and would not be highly visible from nearby residential communities
due to the positioning of adjacent roadways and other existing on-Airport buildings. Massport would
shield lighting associated with the Proposed Action, where feasible, to limit light pollution.

1 Environmental resource categories as specified in FAA Orders 1050.1F and 5050.4B as well as MEPA regulations under 301 CMR 11.00.

5.3 Description of the Alternatives

The following sections provide descriptions of the Terminal E Modernization Project as well as the
No-Action/No-Build Alternative. Chapter 3, Alternatives and Proposed Action provides additional detail on these
alternatives. As described in Chapter 2, Purpose and Need, Logan Airport has seen unprecedented growth in the
international market even without the addition of any new gates at Terminal E. Massport anticipates that this
trend will continue into the future. Forecasts indicate that seven new international gates are needed in 2030 or
sooner to allow aircraft to park at a gate and minimize apron idling time and associated environmental impacts.
The No-Action and Proposed Action anticipate that this international passenger demand will continue with or
without the Terminal E Modernization Project.

5.3.1 No-Action/No-Build Alternative

The No-Action/No-Build Alternative (henceforth referred to as the “No-Action Alternative”) assumes that
Massport would not make any physical improvements to accommodate the future projected volumes of
international operations and passengers. Although Massport may make operational changes as part of the
No-Action Alternative, such as management or operational shifts, these changes alone would not adequately
address the increased congestion and operational inefficiency at Terminal E.

Environmental Consequences 5-4 EA/DEIR
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As described in Chapter 2, Purpose and Need, by 2030 Massport anticipates that Terminal E needs an additional
seven gates to meet peak-period demand. Without these gates, the amount of aircraft “hardstands” at remote
areas of the North Apron would increase. These hardstands generate noise and would disrupt aircraft
movements due to buses shuttling passengers between the hardstands and the terminal. The hardstands would
also cause otherwise avoidable air emissions from ground support equipment and vehicles serving aircraft and
the use of auxiliary power units to run on-board services such as power and heating/cooling.

The No-Action Alternative would also result in increased delays within the terminal from passenger processing
facilities that would be inadequate to meet demand during the peak period. Passenger processing delays would
increase the recirculation time of vehicles arriving for passenger pick-up.

Included in the No-Action Alternative is the ongoing Terminal E Renovation and Enhancements Project, which
is scheduled to be complete prior to construction beginning on the Terminal E Modernization Project. The
Terminal E Renovation and Enhancements Project includes some airfield modifications and interior, exterior,
and airfield improvements at Terminal E. The project aims to improve Airport flexibility and accommodate
Group VI aircraft by converting three existing gates at Terminal E to be capable of accommodating A380 or
other large aircraft.

5.3.2 Terminal E Modernization Project (Proposed Action)

The Terminal E Modernization Project would create a new concourse by extending the existing Terminal E
concourse, terminal core, and terminal frontages. The new concourse areas would connect to the Gate 12 area of
the existing terminal by way of both a secure and non-secure side connection. Extension of the terminal core
would include seven new gates, additional ticketing, airline offices, bag screening, and bag make-up facilities.
The extension would also house separate satellite Customs and Border Protection facilities, including
Immigration Control and Bag Claim/Customs facilities.

Massport would extend the existing terminal frontages to serve the new terminal areas at both departures and
arrivals levels. The new facility, which would potentially range in height from 45 feet to nearly 70 feet, would be
four levels with airline clubs at the fourth level and a ticketing and departures concourse at the third level. The
sterile corridor connecting gates to the expanded Customs and Border Protection queue would be at the second
level, along with most mechanical, electrical, and plumbing facilities. Remaining Customs and Border
Protection facilities would be at the first (grade) level, as would baggage screening and make-up rooms. The
terminal building would serve as a physical noise barrier between airside operations and nearby residences and
parks.

To enhance its sustainability performance, Massport will build the Project to Leadership in Energy and
Environmental Design (LEED®) and Massachusetts LEED Plus standards to achieve LEED Silver or higher
certification.

The Proposed Action would allow for a partial dual taxilane on the North Apron to allow more efficient
operational flexibility and aircraft operations. Reduced frequency of remote hardstands would lessen airside
conflicts between aircraft/ground support equipment and buses shuttling passengers from the apron to the
terminal building. To accommodate the extended concourse, the gas station adjacent to Terminal E would be
relocated to a developed site in the Southwest Service Area. United Parcel Service (UPS) operations would be
relocated to an existing building in the Airport’s South Cargo Area.
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Landside reconfiguration of roadways and curbs to accommodate the Terminal E Modernization Project would
involve a roadways split at the end of the Departures Level frontage to provide access to the Airport exit, or to
the Airport Service Road for on-Airport destinations. A weave section at the end of the terminal Arrivals Level
roadway would allow the inner roadway (high-occupancy vehicles) and the outer roadway (private vehicles) to
proceed either to the Airport exits or to the Service Road for on-Airport destinations.

Based on interim passenger and operational demand conditions and available budget, Massport is proposing
that the Project be constructed in two phases. Phase 1 would consist of four new gates (including three
approved in 1996 but never constructed), and Phase 2 would include three additional gates for a total of seven
new gates and additional passenger processing functions. Phase 2 would also include the pedestrian connection
to the MBTA Blue Line Airport Station.

5.4 Methodology

This section defines the methods used to evaluate direct, indirect, secondary, and cumulative impacts of the
No-Action Alternative and the proposed Terminal E Modernization Project.

5.4.1 Analysis Year

In accordance with NEPA and MEPA, this document compares the Terminal E Modernization Project to the
No-Action Alternative in the same analysis year. As Chapter 3, Alternatives and Proposed Action identifies, 2030 is
the year for which the Terminal E Modernization Project is scheduled to be complete, and therefore, represents
the future build year. Forecasts conducted by Massport indicate that passenger volumes for international travel
will reach 8 million annual passengers by the year 2030 or sooner.5 Forecasting passenger volumes is based on
the best available data and modeling. The design of the Terminal E Modernization Project, as described in more
detail in Chapter 3, Alternatives and Proposed Action, is based primarily on accommodating the anticipated
international passenger volumes associated with an 8 million annual passenger volume being processed
through Terminal E, which Logan Airport may realize somewhat sooner or somewhat later than the anticipated
Project completion date of 2030.

5.4.2 Direct Impacts

NEPA defines direct impacts as impacts caused by a project that occur at the same place and at the same time.
Project proponents must consider such impacts when determining an action’s significance. Based on FAA
Order 1050.1F, examples of direct impacts could include:

B Noise generated by a project or its alternatives that adversely impacts noise-sensitive land uses; and

B The conversion of vegetated land to pavement (impervious surfaces).

5.4.3 Indirect Impacts

Indirect impacts are those impacts that a project could cause later in time or at another location, but are still
reasonably foreseeable. Indirect impacts from a project could occur elsewhere on the project site or in nearby

6 InterVISTAS. 2016. Updating BOS Long Range Forecast Summary.
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neighborhoods. Indirect impacts may include induced impacts related to changes in noise and/or vibration
levels, land use changes, population density or growth rate, and impacts to air and water quality as well as the
quality of other natural systems. Induced development of growth would also be considered.

5.4.4 Temporary Construction-Related Impacts

Temporary impacts occur on a short-term basis during construction. Factors that influence the existence and
extent of temporary construction impacts include construction methods, duration, materials, and equipment.

For the Terminal E Modernization Project, the assessment of temporary construction impacts includes a
qualitative assessment that considers other on-Airport construction activities that are scheduled to coincide with
the Terminal E Modernization Project’s construction duration. Each environmental resource section of this
chapter identifies and assesses key projects and associated impacts during construction of the Project.

5.4.5 Cumulative Impacts

FAA’s NEPA regulations describe cumulative impacts as the incremental impact of a proposed project when
added to the past, present, and reasonably foreseeable future projects undertaken by any agency or person.

Logan Airport is a dynamic facility that must respond to the changing needs of the airline industry, the
regulatory environment, and the traveling public, as well as regional socioeconomic trends. The sections that
follow describe the major past, present, and reasonably foreseeable projects within the Project Area.

For nearly three decades, Massport has had in place an industry-leading state environmental review process
that assesses Logan Airport’s cumulative environmental impacts. This public process was developed to provide
a context against which individual Airport projects meeting state and federal environmental review thresholds
can be evaluated on a project-specific basis. Massport prepares an EDR annually, and a more comprehensive
ESPR approximately every five years. The EDRs/ESPRs are reviewed under the MEPA process, which includes
the opportunity for public comment. The ESPR provides a long-range analysis of projected operations and
passengers, while the EDR reviews environmental conditions for the reporting year compared with the
previous year.

The 2011 ESPR, filed in early 2013, reported on calendar year 2011 and updated passenger activity levels and
aircraft operations forecasts through 2030. The 2014 EDR, filed in September 2015, provides a comprehensive,
cumulative analysis of the effects of all Logan Airport activities based on actual passenger activity and aircraft
operation levels in 2014 and presents environmental management plans for addressing areas of environmental
concern. All planned airport projects, including the Terminal E Modernization Project are described in
Chapter 3, Airport Planning, of the 2014 EDR.”

5.4.5.1 Recently Completed Projects

Past and recently completed projects at Logan Airport are described in detail in the 2014 EDR, and include:

B Southwest Service Area Redevelopment Program (new rental car facility);

B Logan Airport Runway Safety Area Improvements Project at Runway Ends 33L and 22R;

7 Massport. 2015. Boston-Logan International Airport 2014 EDR. https://www.massport.com/environment/environmental-reporting/. Accessed April 28, 2016.
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B Terminal B Renovations and Improvements;

B Terminal B Garage Improvements;

B Runway 15L-33R Runway Safety Area Improvement Project;
®  Parking Garage Consolidation;

B Terminal C to E Connection; and

B Hangar Building Number 16 (former American Airlines hangar) Demolition Project.

5.4.5.2 Projects Underway

Other than the Terminal E Renovation and Enhancements Project and routine maintenance activity, Massport
does not currently have any projects under construction at Logan Airport. This EA/DEIR includes the Terminal
E Renovation and Enhancements Project as part of the No-Action Alternative, since this project is expected to be
complete before Massport begins construction of the Terminal E Modernization Project. Massport does not
anticipate the construction schedules of these two unrelated projects to overlap.

The Terminal E Renovation and Enhancements Project, currently under construction, includes interior, exterior,
and airfield improvements at Terminal E. The project aims to improve airport flexibility and accommodate
Group VI aircraft by modifying three existing gates at Terminal E to accommodate A380 and other large aircraft.
These gates are E10 (7B), E11 (8A), and E12 (8B). All other gates at Terminal E will also be renumbered as part of
this project. On the airfield, limited runway shoulder and taxiway fillet modifications will be made to
accommodate Group VI ground operations. The project will provide new passenger holdrooms, an extended
public concourse, vertical circulation cores, three new passenger clubs, and new restrooms. It will also include a
renovated security checkpoint to improve passenger throughput and an enhanced concessions program.

5.4.5.3 Reasonably Foreseeable Logan Airport Projects

While the impacts of the below projects are not yet determined, the cumulative impacts of the Terminal E
Modernization Project will be addressed in those projects” environmental reviews.
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Table 5-2 Reasonably Foreseeable Logan Airport Projects

Project Construction Period

Gate 37/38 Connector Construction to start in 2016 and carry through to
Post security connector between the Terminal B food court and the B37-38 holdrooms. This project 2018

includes heating, ventilation, and air conditioning distribution replacement within the footprint of the

new connector.

Runway 4R Light Pier Replacement Construction anticipated 2017 following project

Replacement of the existing approach light pier at Runway 4R and rehabilitation of Runway 4R-22L design and permitting

Central Heating and Cooling Plant Upgrade 2017 and beyond

Massport intends to replace existing equipment elements at the Central Heating and Cooling Plant as
they reach the end of their useful life. Such replacements will likely improve Airport-wide energy
efficiency and reduce air quality pollutants from stationary sources.

Trip Reduction/New Parking Garage Project Project and potential construction schedule
dependent on a regulatory amendment to the

Consistent with its Long-term Parking Management Plan to reduce vehicle miles traveled, Massport is
Logan Airport Parking Freeze

considering building up to 5,000 new on-Airport commercial parking spaces at Logan Airport in one or
more locations.
Source: Massport

Airfield Improvements

Massport maintains and rehabilitates existing runways, taxiways, taxilanes, and ramp areas at Logan Airport on
an as-needed basis to comply with FAA design standards. Airfield maintenance ensures that the airfield
operates efficiently and reliably. Massport is continuously working with the FAA to improve safety through
compliance with current FAA Advisory Circular 150/5300-13A on the airfield, including improvements such as
runway, taxiway, and taxilane design enhancements. Taxiway and runway projects are phased to minimize
disruption to aeronautical operations and to avoid cumulative impacts from other projects advancing at the
same time.

Runway 4R Light Pier Replacement

Massport has selected a consultant to plan, design, and permit the rehabilitation of Runway 4R-22L and the
replacement of the approach light pier at Runway 4R. This will likely be a replacement of the existing wooden
light pier with concrete pier/pilings similar to the design used for the Runway 33L approach light pier in 2012.
Massport plans to design and obtain permits for this project in 2016, and start construction in 2017.

Trip Reduction/New Parking Garage Project

This Project is in the conceptual planning phase and is predicated on the approval of a draft regulatory change
by the Massachusetts Department of Environmental Protection (MassDEP) to amend the Logan Airport Parking
Freeze Regulation, 310 CMR 7.30, to allow for additional commercially parked vehicles at Logan Airport. This
project is being considered as part of a Massport’s comprehensive strategy to reduce environmentally
undesirable drop-off/pick-up trips.

Environmental Consequences 5-9 EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization
Project

Consistent with its Long-term Parking Management Plan, first published in the 2012/2013 EDR, Massport strives
to reduce vehicle miles traveled. Subject to an amendment of the Logan Airport Parking Freeze, Massport
proposes to build up to 5,000 new on-Airport commercial parking spaces at Logan Airport. The new spaces
would be accommodated in one or more locations on Airport, and may not be built all at one time. The new
parking spaces would reduce regional air passenger-related vehicle miles traveled and associated vehicle air
emissions. Massport is currently evaluating six potential on-Airport locations for the garage(s). Each of these six
sites is currently operating as surface parking lots. Once the parking freeze is amended, Massport will identify a
preferred siting location(s) as the process moves through the conceptual planning, design, and subsequent
public environmental review process.

The potential additional parking at Logan Airport would be subject to MEPA review under 301 CMR

11.03 (6)(a), through preparation of an Environmental Impact Report for “Construction of 1,000 or more new
parking spaces at a single location.”8 Massport will coordinate with the FAA on the level of any review required
under NEPA. The level of NEPA review will depend on the chosen alternative and location.

5.4.6 Significance Thresholds

For each applicable environmental resource category (such as air quality, land use, or natural resources and
energy supply), the Terminal E Modernization Project was compared to the No-Action Alternative in the same
year (2030) to determine the impact (beneficial or adverse), if any. This section provides an analysis of whether
that impact is significant, based on FAA guidance for significant adverse effects provided in FAA Order 1050.1F.

Table 5-3 summarizes significance thresholds for environmental resource categories relevant to the
Proposed Action.

Table 5-3 Impact Thresholds for Significant Adverse Effects’
National Environmental Policy Act (NEPA), FAA Order 1050.1F
Massachusetts Environmental Policy Act (MEPA) Environmental Resources

EA/DEIR
Section Environmental NEPA/MEPA
Number  Resource Category Applicability  FAA Order 1050.1F Threshold for Significant Adverse Impacts
55.1 Noise and NEPA When an action would increase noise by DNL' 1.5 decibels (dB) or more for a noise
Noise-Compatible Land sensitive area that is exposed to noise at or above the DNL 65 dB noise exposure level,
Use or that will be exposed at or above the DNL 65 dB level due to a DNL 1.5 dB or greater
increase, when compared to the No-Action Alternative for the same timeframe.
55.2 Surface Transportation MEPA Not Applicable
553 Air Quality NEPA/MEPA When an action exceeds one or more of the National Ambient Air Quality Standards
(NAAQS), as established by the U.S. Environmental Protection Agency under the Clean
Air Act, for any of the times analyzed, or to increase the frequency or severity of any
such existing violations.
554 Natural Resources and NEPA No established significance threshold.

Energy Supply

8 MEPA. (2016). 11.03 Review Thresholds.
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Table 5-3 Impact Thresholds for Significant Adverse Effects’
National Environmental Policy Act (NEPA), FAA Order 1050.1F
Massachusetts Environmental Policy Act (MEPA) Environmental Resources (Continued)
EA/DEIR
Section Environmental NEPA/MEPA
Number  Resource Category Applicability  FAA Order 1050.1F Threshold for Significant Adverse Impacts
555 Climate/GHG Emissions NEPA/MEPA No established significance threshold.
55.6 Water Resources NEPA See specific resources below.
Surface Waters When an action exceeds water quality standards established by federal, state, local,
and tribal regulatory agencies.
When an action contaminates public drinking water supply such that public health may
be adversely impacted.
Groundwater When an action exceeds groundwater quality standards established by federal, state,
local, and tribal regulatory agencies.
When an action contaminates an aquifer used for public water supply such that public
health may be adversely impacted.
55.7 Hazardous Materials, Solid ~ NEPA No established significance threshold.
Waste, and Pollution
Prevention
558 Coastal Resources NEPA No established significance threshold.
55.9 Land Use NEPA No established significance threshold.
5.5.10 Socioeconomics, NEPA No established significance threshold.

Environmental Justice, and
Children’s Health and

Safety Risks
5511 Department of NEPA When an action involves more than a minimal use of a Section 4(f) resource or
Transportation Act constitutes a “constrictive use” based on an FAA determination that the aviation project
Section 4(f) would substantially impair the Section 4(f) resource. Substantial impairment occurs
when the activities, features, or attributes of the resource that contribute to its
significance or enjoyment are substantially diminished.
55.12 Visual Effects (including NEPA No established significance threshold.
Light Emissions)

Source: FAA. 2015. Order 1050.1F: Environmental Impacts: Policies and Procedures.

Note:  Excludes environmental resource categories that the No-Action Alternative and Proposed Action would not affect and/or those resources are not present in the
Project Area.

1 DNL refers to the Day-Night Average Sound Level, the metric required in FAA Order 1050.1F for the consideration of aircraft noise exposure in NEPA documents.
The DNL represents the average annual aircraft noise exposure reflecting a cumulative A-weighted sound level over a 24-hour period, including a sound level
weighting for aircraft events between 10:00:00 PM and 6:59:59 AM.
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5.5 Project Environmental Consequences

Project-related impacts are described below for each impact category, as listed in Table 5-3. The analysis of
impacts includes consideration of direct, indirect, construction (temporary), and cumulative impacts. This
section also identifies measures that would avoid and/or minimize impacts, where applicable.

5.5.1 Noise and Noise-Compatible Land Use

Under FAA Order 1050.1F and Order 5050.4B, a significant adverse effect occurs when the proposed action,
compared to the No-Action Alternative in the same timeframe, would cause noise sensitive areas located at or
above the Day-Night Average Sound Level® (DNL) 65 decibels (dB) to experience a noise increase of at least
DNL 1.5 dB. Noise is evaluated in terms of any changes in noise sources associated with the future Terminal E
Modernization Project when compared to the No-Action Alternative.

The following provides a brief summary of the results of this analysis:

B The extension of Terminal E is designed to act as a noise barrier to the community. The terminal building
would wrap around the North Apron to the existing Delta Hangar with the MBTA connector extending a
solid barrier behind and around the hangar parallel to the MBTA station.

B This design would reduce noise levels at Jeffries Point, East Boston Memorial Park, and most residential
areas in East Boston west of the ramp areas between Route 1A and Putnam Street. Specifically, the Proposed
Action would:

Q Reduce noise from aircraft ground operations near Terminal E by 5 to 18 dB and from single event'
maximum noise levels by 2 to 15 dB'!in the Jefferies Point area.

O Reduce noise from aircraft ground operations near Terminal E by 3 to 15 dB and from single event
maximum noise levels by 1 to 11 dB in the Bremen Street area south of Putnam Street to Route 1A.

B The Proposed Action would result in no significant noise increase within the DNL 65 dB.

B At sites greater than DNL 60 dB, 100% of the modeled sites show no perceptible increase in DNL noise
levels.

B One-hundred percent of the modeled sites show no perceptible increase in single event maximum levels.
B Single event maximum levels at some modeled sites are reduced by up to 17 dB.

The annual Logan Airport EDRs/ESPRs report on the overall noise levels caused by aircraft on the runways and
in flight at Logan Airport. The Terminal E Modernization Project would not result in any changes to the number
and type of aircraft operations that will occur at Logan Airport in the future, thus overall Airport noise levels
would not change because of the Project. However, the Project would result in changes in how Terminal E and

9 DNL refers to the Day-Night Average Sound Level, the metric required in FAA Order 1050.1F for the consideration of aircraft noise exposure in NEPA documents. The
DNL represents the average annual aircraft noise exposure reflecting a cumulative A-weighted sound level over a 24-hour period, including a sound level weighting for
aircraft events between 10:00:00 PM and 6:59:59 AM.

10 A single event refers to the noise level from a single portion of an operation (for example, a Boeing 747 at Gate 12 with its Auxiliary Power Unit on for 10 minutes will
generate a consistent noise level for the duration the unit is operating)

11 In general, only changes equal to or greater than 3 dB or more are noticeable outside a laboratory environment.
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the North Apron operate and thus would affect the ground noise levels from those activities. Annual changes to
Airport-wide noise levels will continue to be reported in the annual EDR/ESPR reporting.

The noise analysis in this section evaluates the DNL changes at discrete receptors in the nearest residential land
uses to the Terminal E Modernization Project as a result of aircraft ground movements at Terminal E and the
North Cargo Area. The majority of the future aircraft fleet operating at Logan Airport and evaluated in this
analysis are certificated Stage 4.12 Stage 4-certified aircraft have a cumulative 10 dB less than the Stage 3 aircraft
operating today. Overall, the Stage 4 aircraft generate lower noise levels on a per flight basis than many of the
aircraft assessed in the existing conditions (Affected Environment) analysis. Primarily Group IV and Group V
aircraft will use the new gates built as part of the Terminal E Modernization Project. Group VI aircraft, such as
the Airbus A380 and the Boeing 747-800, will be accommodated at the three gates currently being renovated as
part of the Terminal E Renovation and Enhancements Project. The Airbus A380 and the Boeing 747-800, which
are forecasted to be in use at the existing Terminal E, are included in this analysis.

Table 5-4 presents the activities and evaluations included in the noise analysis for this project.

Table 5-4 Noise Assessment: Activities Considered and Evaluated

Activity Considered Change from No-Action Alternative Reason

No Evaluation needed, as the No-Action
Alternative and Terminal E Modernization

Aircraft Fleet Mix and Schedule None .
Project are the same. Annual changes
evaluated through EDR/ESPR process.
No Evaluation needed, as the No-Action
Aircraft Runway Use None Alternative and Terminal E Modernization

Project are the same. Annual changes
evaluated through EDR/ESPR process.

Aircraft will use the Terminal E gates and
Aircraft ground movements at Terminal E~ hardstands in the North Apron differently
and in the North Apron between the No-Action Alternative and the

Terminal E Modernization Project

Evaluation to determine if Project-related
changes are greater than 1.5 dB at any
noise sensitive receptor with a DNL > 65 dB!

Source: HMMH
1 FAA Order 1050.1F: Environmental Impacts: Policies And Procedures, Appendix B, Section B-1.5

The No-Action Alternative and Terminal E Modernization Project include the same passenger aircraft flight
schedule and aircraft types with the only difference being how the aircraft use the available gates and
hardstands in the North Cargo Area. Details of the schedule development can be found in Appendix D, Noise
Technical Appendix. In both the No-Action and the Proposed Action, aircraft would arrive to a Terminal E gate
under power, shut down engines, and connect to power at the gate. Upon departure, the aircraft would be
pushed back from the gate by a tug and then would taxi out under their own power. The differences between
the ramp and gate operations for the No-Action Alternative and the Proposed Action are described in detail
below.

12 Currently over 97% of the aircraft fleet are Stage 4 aircraft. Massport, 2015. Logan Airport 2014 Environmental Data Report. p 6-11.
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As documented in the 2011 ESPR,*® and shown in Figure 5-1, the 2030 DNL 65 dB contour for aircraft arrival
and departure flight operations at Logan Airport encompasses the Terminal E Modernization Project Area. The
predicted 2030 operations include many of the newer Stage 4 aircraft in the fleet and an increase in international
flights. The 2030 DNL contours include an anticipated increase at night of 28 operations per day. The runway
use was developed from simulation modeling. The simulation modeling included the higher level of operations,
larger aircraft, and the different flight schedule associated with future conditions, with or without the

Terminal E Modernization Project. The 2030 DNL contours from the 2011 ESPR provide a good reference as to
the annual exposure from arrival and departure operations during the future conditions of this EA/DEIR. The
nearest residential areas lie to the northwest across from Route 1A along Bremen Street and southeast of the
Project Area behind East Boston Memorial Park and are located within the DNL 60 dB contour.

This section presents a discussion of anticipated future noise conditions, including the characteristics of the
future noise sources under the No-Action Alternative and Proposed Action. Noise related to construction
activities is discussed in Section 5.5.1.7, Temporary Construction-Related Impacts - Noise. The current noise
environment in the Noise Study Area is described in Chapter 4, Affected Environment.

13 Massport. 2013. Boston-Logan International Airport 2011 Environmental Status and Planning Report. April 12, 2013.

https://www.massport.com/environment/environmental-reporting/. Accessed April 28, 2016.
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5.5.1.1  Methodology

The noise analysis for this EA/DEIR was conducted in accordance with FAA Order 1050.1F and Order 5050.4B;
and NEPA as specified in the CEQ Regulations for Implementing the National Environmental Policy Act (40 CFR
1500-1508). In addition to the NEPA-required analysis, other supplemental noise studies were conducted to
provide additional information to the reviewers.

FAA Order 1050.1F specifies a number of requirements for the noise analyses, including which noise models are
acceptable under various circumstances, what constitutes significant impact, and when supplemental noise
analyses are needed. The Aviation Environmental Design Tool (AEDT) or the Department of Defense Noisemap
model must be used to determine the significance of changes in exposure from flight operations; and the AEDT
and/or Noisemap must be used to produce DNL 75 dB, DNL 70 dB, and DNL 65 dB contours and others as
needed.

For some noise analyses, it may be necessary to evaluate only noise sources other than aircraft departures and
arrivals in the noise analysis such as engine run-ups, aircraft taxiing, and construction noise. If engine run-ups
or aircraft taxiing noise are analyzed as part of the study, an FAA-approved model must be used. If an
alternative model or methodology is desired, prior FAA Office of Environment and Energy approval is needed
(see Appendix D, Noise Technical Appendix for request and approval for model used for Terminal E
Modernization). Analysis of other impacts, including construction noise, must also be conducted using accepted
methodologies such as the Federal Highway Administration (FHWA) construction noise model.

Since the primary differences between the No-Action Alternative and the Terminal E Modernization Project are
the usage of the gates at Terminal E and the North Cargo Area, and there are no proposed changes in the fleet
mix or level of operations, no aircraft flight noise modeling was required for this analysis. However, a detailed
ground noise model of the usage of Terminal E gates, the North Cargo Area, and construction noise was
conducted to evaluate potential changes between the No-Action Alternative and the Terminal E Modernization
Project.

There are two useful rules of thumb to remember when comparing noise levels: (1) most of us perceive a 10 dB
increase in the noise level to be an approximate doubling of loudness; and (2) changes in noise level of less than
about 3 dB are not readily detectable outside of a laboratory environment.

5.5.1.2 Regulatory Context

For an action occurring on or in the vicinity of a single airport, the Environmental Desk Reference directs the
use of the recently released AEDT version 2b (AEDT 2b)' for detailed noise modeling or another model, as
approved by FAA. The model must be used to produce DNL 65 dB, DNL 70 dB, and DNL 75 dB contours and
others as may be needed. Although AEDT 2b can model some types of noise for aircraft on the ground, its
capabilities are rudimentary. In recognition of this, the FAA allows and approves the use of other noise models
for use in airport ground noise studies. This study uses SoundPLAN for supplementary analysis to support
what FAA requires under NEPA.'5 Section 4.3.1.4, Noise Modeling Methodology describes SoundPLAN in detail.

14 AEDT (version 2b). 2016. Windows. FAA.
15 Soundplan. 2016. Windows. SoundPLAN GmbH.
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FAA Orders 1050.1F and 5050.4B determine a significant noise impact to be a DNL increase of 1.5 dB or more at
a noise-sensitive location with a DNL of 65 dB or higher. FAA considers all land uses to be compatible with
aircraft noise levels below DNL 65 dB.1¢

FAA Order 1050.1F and Order 5050.4B identify the threshold of “significant impact” based on the yearly DNL. If
a location of incompatible land use is exposed to a project-related increase in noise level of DNL 1.5 dB or more,
and that location is greater than or equal to DNL 65 dB for a proposed action, then the location is considered to

be significantly impacted by noise and must be identified as such in environmental evaluations.!” The

2011 ESPR indicates that annual DNL in 2030 do not result in a significant impact.®

In 1992, the Federal Interagency Committee on Noise recommended that in addition to significant impacts,
less-than-significant noise level changes (defined as reportable) be identified for noise-sensitive locations
exposed to project related increases. The Federal Interagency Committee on Noise recommended reporting any
changes in DNL of 3 dB or more between DNL 60 and 65 dB, and increases of 5 dB or more between DNL 45
and 60 dB. The FAA’s subsequent Air Traffic guidance further emphasized the importance of these changes in
DNL, so that they are also now included in FAA Order 1050.1F. These recommendations only apply to cases
where the significance threshold (increase of 1.5 dB or more within the DNL 65 dB contour) is met or exceeded.
Levels of significance for noise sensitive locations are summarized below.

Significant noise impact:

B DNL increase of 1.5 dB or more in areas of DNL 65 dB and higher.
Less than significant impact and reportable:

B DNL increase of 3 dB or more in areas between DNL 60 and 65 dB; and
B DNL increase of 5 dB or more in areas between DNL 45 and 60 dB.

Since there are no differences in aircraft or aircraft operations between the No-Action Alternative and the
Terminal E Modernization Project other than how the aircraft use the Terminal E gates and move about the
North Apron, there would not be an increase of DNL 1.5 dB in any noise sensitive areas greater than or equal to
DNL 65 dB near the terminal.

5.5.1.3 No-Action Alternative and Proposed Action Aircraft Ground Operations

In the future condition, a variety of aircraft ground activity would occur at Terminal E and on the North Apron.
Typically, when an aircraft arrives, it taxis to the terminal and shuts down its engines upon arrival at its
assigned gate. At this point, the aircraft would then connect to gate power to allow the aircraft to be
temperature controlled, and later serviced. Prior to departure, the aircraft would run its auxiliary power unit,
start its engines, and be pushed back from the gate by a tug to proceed to taxi to the runway.

16 14 CFR Part 150, Appendix A to Part 150 Noise Exposure Maps, Sec. A150.101(d)
17 FAA. 2015. Order 1050.1F: Environmental Impacts: Policies And Procedures, Appendix B, Section B-1.5
18 Massport, 2013. Logan Airport 2011 Environmental Status and Planning Report, p 6-54
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No-Action Alternative Aircraft Ground Operations

In the No-Action Alternative, due to the availability of only the 12 existing gates, aircraft would arrive under
power and taxi to a hardstand along the North Apron. The engines would be shut down and the aircraft would
switch to the aircrafts” auxiliary power unit that would run while the plane is being serviced. Parking the
aircraft on the North Apron requires passengers to be bused to the terminal. Under the No-Action Alternative,
an estimated 17 flights per day would need to use buses to move passengers to and from the terminal. This
would require additional aircraft taxiing and also delays the disembarkation of passengers, consumes
additional fuel, and generates additional noise.

Between the times aircraft arrive and depart, aircraft may also be moved from a gate to a location on the North
Apron or elsewhere in order to free the gate for use by another aircraft. This is typically achieved by towing the
aircraft. The aircraft is disconnected from gate power requiring the aircraft’s auxiliary power unit to operate
while the aircraft is towed, again consuming additional fuel, and generating additional noise. The aircraft
would be towed back to the terminal to an assigned gate prior to boarding passengers for departure.

Other activity on the North Apron includes hangar and cargo activity. Delta Air Lines, jetBlue Airways, and
American Airlines have hangars on the North Apron, and auxiliary power units may need to run while
maintenance activities are being performed on their aircraft. In the No-Action Alternative, UPS would continue
to operate cargo aircraft on the North Apron. These cargo aircraft taxi under engine power to and from the
North Apron and run auxiliary power units for a period while cargo is unloaded and loaded.

For the No-Action Alternative, the North Apron area would remain encompassed by a security wall that
extends continuously from the western edge of existing Terminal E to the Delta Hangar and then from the Delta
Hangar around to the Economy Garage. The wall extends beyond the North Apron area from the Economy
Garage along the northeast side of the Airport wrapping around various maintenance areas and terminating at
the shoreline. Due to its height, the wall provides limited shielding of noise levels, primarily benefitting nearby
pedestrians and parking lot areas. The wall only provides minimal noise reduction from ground noise
operations due to the height of the wall and the distance between the wall and the nearest residential and
recreational land uses.

Proposed Action Aircraft Ground Operations

With the Terminal E Modernization Project, the extended terminal building would replace a portion of the
security wall between the existing Terminal E and the Delta Hangar, and would add a direct weather-protected
pedestrian connection to the MBTA Blue Line Airport Station along the south side of the North Cargo Area. The
remaining security wall would remain. UPS operations would move to the South Cargo Area.

Table 5-5 provides a summary of the future operational levels and the differences in the use of the gates,
hardstands, and busing between the No-Action Alternative and Proposed Action. With the Terminal E
Modernization Project, only two operations would use a hardstand and require busing, whereas under the
No-Action Alternative, 17 flights (arrival and departure) per day would need to use buses to move passengers
to and from the terminal. The No-Action Alternative has eight additional operations than the Terminal E
Modernization Project due to the UPS cargo operations remaining at its current location on the North Apron.

Environmental Consequences 5-18 EA/DEIR



LOGAN
AIRPORT
Mzzren:lili'zaz:tiEon
Project
Table 5-5 Summary of Modeled Future Terminal E and North Cargo Area
Representative Day Operations
No-Action Alternative Proposed Action
Aircraft Operations  Uses Uses Requires Operations Uses Uses Requires
(Arrivals & Gate Hardstand Busing (Arrivals & Gate Hardstand Busing
Departures) Departures)
7572F (UPS) 2 0 2 0 0 -
7630F (UPS) 2 0 2 0 0 -
A306F (UPS) 4 0 4 0 0 -
A-319 1 1 0 0 1 1 0 0
A-320 12 12 0 0 12 12 0 0
A-321 4 0 4 4 4 4 0 0
A-330-200 8 6 2 2 8 8 0 0
A-330-300 24 20 4 4 24 24 0 0
A-350-900 2 2 0 0 2 2 0 0
A-380-800 8 8 0 0 8 8 0 0
B-737-800 3 2 1 0 3 3 0 0
B-737-Max8 16 8 8 8 16 16 0 0
B-747-8 4 4 0 0 4 4 0 0
B-757-200WL 8 6 2 2 8 8 0 0
B-777-200LR 2 2 0 0 2 2 0 0
B-777-300ER 17 12 5 5 17 17 0 0
B-787-8 8 6 2 2 8 8 0 0
B-787-9 10 8 2 2 10 10 0 0
Q400 16 12 4 4 16 14 2 2
Grand Total 151 109 42 33 143 141 2 2
Source:  HMMH
Note: Some aircraft remain overnight resulting in only one operation.
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The following assumptions were used for both the No-Action Alternative and the Proposed Action. Aircraft in

various locations, depending on the condition, have the following operational characteristics:

A speed of 10 knots was used for all aircraft whether taxiing under their own power or being towed.

B Aircraft accessing a Terminal E Gate

a

a

a

Taxi from arrival runway to the gate and shut down engines
Start auxiliary power unit 5 minutes prior to departure

Start engine, are pushed back, and taxi out to departure runway

B Aircraft parking at a hardstand

a

0o 0o 0O O

a

Taxi to parking position and shut down engines

Run auxiliary power unit for the length of time at the hardstand for a Turboprop aircraft

Run auxiliary power unit for 45 minutes after arrival to the hardstand for a Narrow Body aircraft
Run auxiliary power unit for 60 minutes after arrival to the hardstand for a Wide Body aircraft

Run auxiliary power unit for 75 minutes prior to departure from the hardstand for a Narrow Body
aircraft

Run auxiliary power unit for 90 minutes prior to departure from the hardstand for a Wide Body aircraft

Taxi out from parking positions

B Aircraft re-positioned to a parking spot

a

a

a

Are towed to and from the gate with their auxiliary power units on
Run auxiliary power unit for 30 minutes after arrival to parking spot

Run auxiliary power unit for 30 minutes prior to departure from parking spot

B Aircraft using the North Cargo Area hangars

a

a

a

Are towed to and from the hangars with their auxiliary power units on
Run auxiliary power unit for 30 minutes after arrival to North Apron

Run auxiliary power unit for 30 minutes prior to departure from North Apron

B Only in the No-Action Alternative: Upon arrival each aircraft taxi time includes an average delay of

2.5 minutes to account for additional delay to account for time spent idling due to an insufficient number of

gates.
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5.5.1.4 No-Action Alternative Noise Modeling Inputs

Aircraft ground noise levels were computed for the No-Action Alternative operations at Terminal E and on the

North Apron within the defined Noise Study Area. The Noise Study Area includes the nearest residential land

use to Terminal E and the North Apron. Figure 5-2 shows the Noise Study Area and nearby land uses.

Within the Noise Study Area for the No-Action Alternative, the following information was collected and

refined:

B Terrain elevations;

B Building footprints and heights;

B Ground cover type (i.e., grass, pavement, water);
®  Wall locations and heights; and

B Taxiway, ramp, and gate noise source positions.

Figure 5-3 shows these noise model inputs. Note that areas of pavement and water are both reflective, while

grass attenuates (absorbs) sound. Areas of grass are shown in green. All other portions of the Noise Study Area

were coded as hard (reflective) ground.
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FIGURE 5-3 No-Action Alternative - Noise Model Inputs Terminal E Modernization Project
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For the future No-Action Alternative aircraft ground operations, the summarized fleet mix provided in
Table 5-6 was used. The operations were assigned to modeling groups to be input into the noise model.

Tables 5-6 and 5-7 were used as inputs to the noise modeling. Table 5-6 lists the number of operations for

aircraft traveling to or from various aircraft parking areas. Table 5-7 lists additional auxiliary power unit

activity in minutes for parked aircraft.

Table 5-6 No-Action Alternative Aircraft Ground Operations
(Number of Aircraft - Representative Day)

Operation Group Terminal E Gates North Apron North Cargo Hangars
Day Night Day Night Day Night
Jumbo 12 1 3 0 0
Heavy 19 2 5 3 0 0
Taxiin
Large 13 2 7 1 0 0
Turbo 6 0 2 0 0 0
Jumbo 9 4 1 1 0 0
Heavy 18 3 6 2 0 0
Taxi out
Large 13 1 9 0 0 0
Turbo 5 1 2 0 0 0
Jumbo 3 0 5 0 0 0
Tugin Heavy 7 0 9 1 1 0
(APU on) Large 0 0 1 0 8 7
Turbo 0 0 0 0 0 0
Jumbo 3 0 5 0 0 0
Tug out Heavy 7 1 9 0 1 0
(APU on) Large 1 0 0 1 8 7
Turbo 0 0 0 0 0 0
Source: HMMH
Notes:  Jumbo - Group V, VI type aircraft: Boeing 747, Airbus A380
Heavy- Group IV type aircraft: Boeing 767-300, Airbus A330
Large — Group lll, IV, type aircraft, Boeing 757, Airbus A320
Turbo - Turboprop- Q400
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Table 5-7 Future No-Action Alternative Auxiliary Power Unit (APU) Activity for Parked
Aircraft (Minutes - Representative Day)

Operation Group Terminal E Gates North Apron North Cargo Hangars

Day Night Day Night Day Night

Jumbo 60 20 450 150 0 0

Other APU Heavy 125 20 1,180 155 60 0

Usage

. Large 70 5 915 55 480 420
(minutes)

Turbo 25 5 90 0 0 0

Source: HMMH
Notes:  Jumbo — Group V, VI type aircraft: Boeing 747, Airbus A380
Heavy- Group IV type aircraft: Boeing 767-300, Airbus A330
Large — Group lll, IV, type aircraft, Boeing 757, Airbus A320
Turbo — Turboprop- Q400
Figure 5-4 provides the locations and number of aircraft parked at various positions at Terminal E and on the
North Apron during the day of operations used to model existing noise conditions. Representative taxi routes

and times, as well as auxiliary power unit noise data were used for each group listed in Table 5-6 and Table 5-7.

5.5.1.5 Proposed Action Noise Modeling Inputs

Aircraft ground noise levels were computed for the Proposed Action operations at Terminal E and on the North
Apron within the defined Noise Study Area. The Noise Study Area includes the nearest residential land use to
Terminal E and the North Apron. Figure 5-5 shows the Proposed Action within the Noise Study Area and with
nearby land uses.

Within the Noise Study Area for the Proposed Action, the following information was modified from the
No-Action Alternative:

B Building footprints and heights;
B Wall locations and heights; and
B Taxiway, ramp, and gate noise source positions.

Figure 5-6 shows these noise model inputs. Note that areas of pavement and water are both reflective, while
grass attenuates (absorbs) sound. Areas of grass are shown in green. All other portions of the Noise Study Area
were coded as hard (reflective) ground.
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For the noise modeling of the future Proposed Action, the aircraft ground operations schedule that Table 5-5
provides was used. Table 5-8 lists the number of operations for aircraft traveling to or from various aircraft
parking areas. Table 5-9 lists additional auxiliary power unit activity in minutes for parked aircraft.

Table 5-8 Future Proposed Action Aircraft Ground Operations
(Number of Aircraft- Representative Day)'

Operation Group Terminal E Gates North Apron North Cargo Hangars
Day Night Day Night Day Night

Jumbo 15 1 0 0 0 0

Taxiin Heavy 24 2 0 0 0 0
Large 20 2 0 0 0 0

Turbo 7 0 1 0 0 0

Jumbo 10 5 0 0 0 0

Taxi out Heavy 23 3 0 0 0 0
Large 20 2 0 0 0 0

Turbo 6 1 1 0 0 0

Jumbo 4 0 4 0 0 0

Tugin Heavy 7 0 7 1 1 0
(APU on) Large 0 0 1 0 8 7
Turbo 0 0 0 0 0 0

Jumbo 4 0 4 0 0 0

Tug out Heavy 7 1 7 0 1 0
(APU on) Large 1 0 0 1 8 7
Turbo 0 0 0 0 0 0

Source: HMMH
Notes:  Jumbo — Group V, VI type aircraft: Boeing 747, Airbus A380
Heavy- Group IV type aircraft: Boeing 767-300, Airbus A330
Large — Group Il IV, type aircraft, Boeing 757, Airbus A320
Turbo - Turboprop- Q400
1 Eight UPS aircraft movements not included from the No-Action Alternative due to facility relocation to the South Cargo Area
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Table 5-9 Future Proposed Action Auxiliary Power Unit (APU) Activity for Parked Aircraft
(Minutes - Representative Day)
Operation Group Terminal E Gates North Apron North Cargo Hangars
Day Night Day Night Day Night
Jumbo 70 25 240 0 0 0
Other APU Heavy 150 20 470 10 60 0
Usage
. Large 105 10 35 25 480 420
(minutes)
Turbo 30 5 0 0 0 0

Source: HMMH
Notes:  Jumbo — Group V, VI type aircraft: Boeing 747, Airbus A380
Heavy- Group IV type aircraft: Boeing 767-300, Airbus A330
Large — Group lll, IV, type aircraft, Boeing 757, Airbus A320
Turbo — Turboprop- Q400
Figure 5-7 provides the locations and number of aircraft parked at various positions at Terminal E and on the

North Apron during the day of operations used to model existing noise conditions.

5.5.1.6 Direct Impacts - Noise

Using SoundPLAN, computed noise levels were calculated for representative residential locations within the
Noise Study Area for each sound source type and position. The activity levels described above were then used
to determine the total noise exposure at each representative location. Figure 5-8 shows the noise modeling
receiver locations for both the No-Action Alternative and Proposed Action. Locations were selected to represent
both the closest residential locations as well as more distant residences. Many locations were within areas of
densely arranged buildings. In order to represent the full range of sound levels within a particular area,
modeled receivers were spaced so that some fell in the middle of blocks and others fell in intersections where
buildings would offer less shielding from Airport and aircraft-related noise. Note that these receivers were used
for the computer modeling of aircraft noise and were not part of any measurement program.
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Table 5-10 presents the computed DNLs greater than or equal to DNL 60 dB for the future No-Action
Alternative and Proposed Action from aircraft ground activity. The full table of results for all receivers is in
Appendix D, Noise Technical Appendix. These values account for all aspects of aircraft taxi and auxiliary power
unit operations including the number, duration, type, and time of day. As described in Chapter 4, Affected
Environment, and further explained in Appendix D, Noise Technical Appendix, the DNL is a measure of the
cumulative 24-hour noise exposure. Due to its intrusive nature, noise at night (10:00 PM to 7:00 AM) is weighted
more heavily than noise during the day.

In general, the Terminal E Modernization Project would result in lower noise levels at the receivers especially
south of the Project Area and to the west. To the north and northwest in East Boston there are a few small
imperceptible increases due to different activity at the gates and ramp and some reflections from the new
terminal building. Unless otherwise noted, all changes are due to the building shielding/noise barrier effect of
the proposed seven-gate extension of the terminal and the MBTA connector. Table 5-10 shows that:

B The Terminal E Modernization Project would reduce DNL noise levels in the Jeffries Point Area by 5 to
18 dB from aircraft ground operations near Terminal E.

B The Terminal E Modernization Project would reduce DNL noise levels in the Bremen Street area south of
Putnam Street to Route 1A by 3 to 15 dB from aircraft ground operations near Terminal E.

B The Proposed Action would result in no significant noise increase within the DNL 65 dB.

B At sites greater than DNL 60 dB, 100% of the modeled sites show no perceptible increase in DNL noise
levels (equal to or greater than 3 dB).
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Table 5-10 No-Action Alternative and Proposed Action Day Night Average Sound Levels Greater
than or Equal to DNL 60 dB for Aircraft Ground Activity by Representative

Locations'

No-Action Alternative Day Night Proposed Action Day Night
Receiver Average Sound Level (dB) Average Sound Level (dB) Difference (Decrease in Bold)
RO1 61.3 437 -17.6
R02 62.1 485 -13.6
R04 61.9 49.8 -121
R15 62.6 45.0 7.7
R18 60.4 449 -15.5
R27 60.4 48.9 -11.5
R28 65.0 62.2 2.8
R29 65.3 62.5 2.8
R30 61.8 55.0 6.8
R31 62.2 62.4 0.2
R32 62.2 61.8 0.4
R33 64.7 64.0 0.8
R34 63.8 62.7 -11
R35 61.6 60.9 0.8
R36 61.5 58.3 -3.2
R37 61.5 57.3 -4.1
R41 60.1 574 -2.6
R42 60.8 58.2 2.6
R43 61.5 58.0 -3.5
R52 60.1 57.7 2.3
Source: HMMH
1 See Figure 5-8 for modeled noise receiver locations.

Table 5-11 presents the computed Maximum A-weighted Sound Level (Lmax)!? at receivers with noise levels

greater than or equal to 65 dB for the existing aircraft ground activity. Lmax values are reported for sites greater

than or equal to 65 dB because for levels greater than this speech interference may occur. As FAA Order 1050.1F

defines the significance threshold for noise, a significant impact would occur if analysis shows that a proposed

action would cause noise sensitive areas to experience an increase in noise of DNL 1.5 dB or more at or above

DNL 65 dB. The complete table with results for all receivers is in Appendix D, Noise Technical Appendix. As

explained in Section 4.3.1.1, Noise Analysis Terminology and Appendix D, Noise Technical Appendix, these values

account for the loudest individual aircraft taxi or auxiliary power unit operation regardless of the number,

duration, or time of day.

19 Lmaxis the maximum A-weighted Sound level that represents the maximum level reached during a noise event
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The analysis shows that:

B The Terminal E Modernization Project would reduce single event?? maximum noise levels in the Jeffries

Point Area by 5 to 18 dB from aircraft ground operations near Terminal E.

B The Terminal E Modernization Project reduces single event maximum noise levels in the Bremen Street area

south of Putnam Street to Route 1A by 1 to 11 dB from aircraft ground operations near Terminal E.

B One-hundred percent of the modeled sites show no perceptible increase (equal to or greater than 3 dB) in

single event maximum levels.

B Single event maximum levels at some modeled sites are reduced by up to 17 dB.

Table 5-11 No-Action Alternative and Proposed Action Maximum A-weighted Sound Levels Greater
than or Equal to 65 dB for Aircraft Ground Activity by Representative Locations'

No-Action Alternative

Proposed Action Maximum

Maximum A-weighted A-weighted Sound Level
Receiver Sound Level (dB) (dB) Difference (Decrease in Bold)
RO1 69.7 57.3 12.4
R02 71.6 60.6 -11.0
R04 70.7 55.8 -14.9
R08 66.2 57.6 -8.6
R09 66.4 53.7 -12.7
R10 65.8 60.2 -5.6
R12 65.6 55.0 -10.6
R15 72.7 62.1 -10.6
R18 70.2 53.1 7.1
R21 65.5 62.4 -3.1
R26 67.5 56.4 1.1
R28 69.6 67.4 2.2
R29 73.4 736 02
R30 724 716 -0.8
R31 72.6 73.8 1.2
R32 70.4 71.0 06

20 Asingle event refers to the noise level from a single portion of an operation (e.g., A Boeing 747 at Gate 12 with its Auxiliary Power Unit on for 10 minutes will generate
a consistent noise level for duration that the unit is operating).
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Table 5-11 No-Action Alternative and Proposed Action Maximum A-weighted Sound Levels Greater
than or Equal to 65 dB for Aircraft Ground Activity by Representative Locations'
(Continued)
No-Action Alternative Proposed Action
Maximum A-weighted Sound Maximum A-weighted
Receiver Level (dB) Sound Level (dB) Difference (Decrease in Bold)
R33 71.3 70.9 04
R34 69.3 69.7 04
R35 67.7 68.3 0.6
R36 65.6 64.3 1.3
R37 64.1 65.0 0.9
R42 7.5 70.3 -1.2
R43 719 69.5 24
R44 65.6 66.0 04
R45 66.5 66.7 0.2
R46 65.5 66.7 1.2
R47 64.7 65.7 1.0
R50 65.5 64.9 -0.6
R51 66.6 64.2 24
R52 65.0 62.3 2.7
R68 65.6 63.2 24
R70 66.6 66.2 0.4
R71 66.0 60.1 -5.9
Source: HMMH
1 See Figure 5-8 for modeled noise receiver locations.
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Interim Condition (Phase 1) Noise Impacts

Massport would construct the terminal extension in two phases. Phase 1 would consist of four gates and include
a concourse extension from the existing Terminal E building, while Phase 2 would construct the remaining three
gates and the MBTA Blue Line connector. Prior terminal studies and the findings of this analysis demonstrate
that the Phase 1 terminal building would result in some reduction in noise primarily to residents south of the
Project Area in Jeffries Point, the east end of East Boston Memorial Park, and along the east end of the Porter
Street area. The Proposed Action did not result in any significant noise increases compared to the No-Action
Alternative and thus no significant noise increases would be expected due to the Phase 1 development.

Vibration

An assessment of potential perceptible noise-induced vibration in the homes nearest the proposed Terminal E
apron area was conducted. Given that aircraft taxi operations produce the maximum event sound levels and
more low-frequency energy than auxiliary power unit operations, the assessment addressed the potential for
low-frequency noise from aircraft taxi events closest to the nearest homes to induce perceptible vibration in the
windows, walls, or floors of those homes. There are no FAA-defined criteria for vibration. The vibration criteria
used are widely cited from an article published by H. Hubbard in the peer-reviewed Noise Control Engineering
Journal in 1982.21 Separate criteria for noise-induced vibration are given for windows, walls, and floors, with
window vibration being the most perceptible and floor vibration the least. The assessment of expected future
noise levels at the closest homes was based on readily available data on the low-frequency bands from spectral
data of taxi operations of a Boeing 747. The one-third octave bands centered from 12.5 hertz (Hz) to 80 Hz were
evaluated and compared to the perceptibility criteria. There are three perceptibility criteria, one for window,
floor, and wall vibration. The window criterion, which is the lowest, ranges from about 60 dB to 75 dB
depending on the frequency evaluated. Sound levels from taxi operations were developed using two
approaches: matching the source level to the maximum A-weighted sound level computed in the SoundPLAN
model for the Terminal E Modernization Project, and adjusting the source data for the distance between the taxi
locations on the proposed apron closest to the nearest homes. Both methods produced similar results. At most
frequencies, the expected maximum sound levels from aircraft taxi events are 10 dB or more below the lowest
perceptibility criterion for window vibration. Therefore, no perceptible vibrations are expected from the
Proposed Action. Appendix D, Noise Technical Appendix provides a graph showing the vibration criteria and
computed Boeing 747 taxi sound levels for the different frequencies.

5.5.1.7 Temporary Construction-Related Impacts - Noise

The construction of the Terminal E Modernization Project would generate short-term noise. Construction
equipment is expected to be used intermittently throughout the Project’s construction, only during daytime
hours. Normal flight operations would continue to function during Project construction.

City of Boston Construction Noise Criteria

The City of Boston has established regulations for evaluating sound levels associated with construction
activities. The Air Pollution Control Commission of the City of Boston, acting under the authority granted in
Chapter 40, Section 21 of the General Laws of the Commonwealth of Massachusetts, and by the City of Boston

21 Hubbard, Harvey H., “Noise Induced House Vibrations and Human Perception,” Noise Control Engineering Journal, Vol. 19, No.2, Sept-Oct. 1982.
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Code, Ordinances, Title 7, Section 50, has adopted regulations for the Control of Noise in the City of Boston.
Regulation 3: “Restrictions on Noise Emitted from Construction Sites” establishes maximum allowable sound
levels based upon the land use impacted by the construction of a proposed project. Even though Massport (as a
state agency) is not subject to these requirements, the noise criteria provided in the regulations were used to
evaluate whether or not the Terminal E Modernization Project would generate sound levels that result in
adverse impacts. Massport is voluntarily disclosing these construction noise impacts.

The City of Boston noise control regulation considers construction sound levels to be an impact if operation of
construction devices exceeds the Li0* sound levels shown in Table 5-12.

Table 5-12 City of Boston Construction Noise Limits, dB(A)

Land Use L1oSound Level Lmax Maximum Noise Level
Residential or Institutional 75 86
Business or Recreational 80 -
Industrial 85 -

Source: Regulations for the Control of Noise in the City of Boston, City of Boston, Air Pollution Control Commission.

If the existing background Lio sound level already exceeds the limits referenced in Table 5-12, the Lio sound
level during construction must not exceed the background Liosound level by 5 dB(A) or greater. Unless exempt,
such as impact devices, no individual piece of construction equipment can generate a noise level exceeding

86 dB(A) at a distance of 50 feet from the device.

Construction Noise Methodology

The noise analysis used the FHWA’s Roadway Construction Noise Model 1.1% to calculate the sound levels
associated with construction equipment at the closest receptor locations, typically residential areas.

The noise analysis evaluated sound levels of construction activities associated with the Terminal E Modernization
Project. Construction sound levels are a function of the types of equipment being used, the number of each type of
equipment, and the distances between the construction equipment and the sensitive receptor locations. Overall
construction sound levels are governed primarily by the noisiest pieces of equipment operating at a given time.
The Roadway Construction Noise Model contains both equipment specification reference sound level data and
actual measured sound level data. The noise analysis used the highest value for all equipment, and used the
default equipment usage factor from the model.

The type and units for each piece of equipment vary depending on the construction phase. During any particular
activity, multiple pieces of equipment may operate simultaneously and for various durations throughout the
construction period. Table 5-13 presents the construction equipment and the reference sound levels associated
with the various types of construction equipment for terminal area North Apron, and roadway areas.

The Noise Study Area includes on- and off-Airport areas in the vicinity of the Airport and in proximity to
Terminal E and the airfield improvement areas. The noise analysis identified nine sensitive receptor locations in

22 Ly level is the A-weighted sound level exceeded 10% of the time, as defined by the Regulations for the Control of Noise in the City of Boston, Regulations for the
Control of Noise in the City of Boston, City of Boston, Air Pollution Control Commission.
23 FHWA Roadway Construction Noise Model (RCNM): User’'s Guide Federal Highway Administration, FHWA-HEP-05-054, January 2006.
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the Noise Study Area. These sensitive receptors representative of the closest residential or recreational areas

were evaluated for noise impacts resulting from construction activities associated with the Project.

These receptor locations included:

B Receptor 1 - East Boston Memorial Park (Tennis Court) — Boston;

B Receptor 2 — East Boston Memorial Park (Football Field) — Boston;

B Receptor 3 — Intersection of Bremen Street and Putnam Street — Boston;

B Receptor 4 — Swift Terrace — Boston;

B Receptor 5 — Intersection of Short Street and Coleridge Street — Boston;

B Receptor 6 — Porter Street - East Boston; and
B Receptor 7 — Maverick Street — East Boston.

These receptor locations were selected based on land use considerations and represent the closest, most

sensitive locations (residential and recreational uses) in the Noise Study Area that are likely to experience

changes in sound levels due to the Proposed Action. Figure 5-9 presents the receptor locations used in the

construction noise analysis.

Table 5-13 Construction Equipment Reference Sound Levels, dB(A)

Unit per day for Unit per day for
Equipment Usage Factor (%) Lmax at 50 feet landside activities' airside activities’
Aerial Lift 20 85 0-1 0-0
Asphalt Paver 50 85 0-1 0-1
Auger 20 85 0-1 0-0
Backhoe 40 80 0-1 0-1
Bulldozer 40 85 0-1 0-1
Concrete Paver 50 85 0-1 0-0
Concrete Pump Truck 20 82 0-1 0-0
Concrete Transit Mixer 40 85 0-5 0-0
Mobile Crane 16 85 0-1 0-1
Dump Trailer? 40 84 0-2 0-1
Dump Truck 40 84 0-3 0-3
Dumpster? 40 84 1 1
Excavator 40 85 0-1 0-2
Front End Loader 40 80 0-1 0-1
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Table 5-13 Construction Equipment Reference Sound Levels, dB(A) (Continued)

Unit per day for Unit per day for
Equipment Usage Factor (%) Lmax at 50 feet |andside activities! __airside activities'
Grader 40 85 0-1 0-2
Material Handler* 40 80 0-2 0-1
Pile Vibrator 20 1017 0-1 0-0
Primer Truck3 40 84 0-1 0-0
Dirt Roller 20 85 0-1 0-1
Pavement Roller 20 85 0-1 0-3
Sweeper 10 827 0-1 0-1
Tack Truck® 40 84 0-1 0-1
Truck and High Bed Trailer* 40 84 1-3 0-1
Utility Truck® 40 757 0-1 0-1
Vibratory Plate Compactor 20 837 0-1 0-1
Water Pump 50 817 0-1 0-0
Water Truck? 40 84 0-1 0-1
Welding Machine 40 747 0-1 0-0

Source: Reference sound level data based on equipment specifications, Federal Highway Administration, Roadway
Construction Noise Model, Version 1.1, December 2008.

Note:  Lmax = Maximum sound level

1 Represents range of equipment in operation per day.

2 Assumed reference sound level is equivalent to a dump truck.

3 Assumed reference sound level is equivalent to a flatbed truck.

4 Assumed reference sound level is equivalent to a front-end loader.

5 Assumed reference sound level is equivalent to a pick-up truck.

6 Reference sound level is based on actual measurements obtained from the Roadway Construction Noise Model.
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Construction Noise Levels

Massport strives to minimize the noise effects of Logan Airport operations on its neighbors with a variety of
noise abatement procedures and tools. Massport’s Noise Abatement Office is responsible for implementing the
noise abatement actions.

Terminal E Modernization Project construction is expected to generate typical sound levels associated with
construction activities, including use of heavy equipment operations for excavation, material transport, and pile
driving. Heavy machinery would be used intermittently throughout construction and these activities would
occur during normal weekday working hours. The type of equipment and number of units of equipment would
vary between the different construction phases. Most of the construction activities would occur on the airfield
side of the terminal. Table 5-14 presents the projected range of sound levels associated with construction
activities. All receptor locations evaluated are below the City of Boston’s noise criteria. The highest L1 value in a
recreational land use area is 78 dB(A), which is below the City’s criterion of 80 dB(A), and the highest value in a
residential land use area is 67 dB(A), below the 75 dB(A) criterion. The highest projected residential L of

72 dB(A) is also below the City’s criterion of 86 dB(A).

Table 5-14 Construction Equipment Sound Levels, dB(A)

Project Sound Levels  City of Boston Criteria’

Receptor Locations L 102 Lmax® L1o Lmax
Receptor 1 - East Boston Memorial Park (Tennis Court) — Boston 51-78 46 - 81 80 N/A
Receptor 2 - East Boston Memorial Park (Football Field) — Boston 52-74 45-77 80 N/A
Receptor 3 - Intersection of Bremen Street and Putnam Street — Boston 55-67 50-69 75 86
Receptor 4 - Swift Terrace — Boston 48 - 61 43-64 75 86
Receptor 5 - Intersection of Short Street and Coleridge Street — Boston 51-60 46 - 63 75 86
Receptor 6 — Porter St — East Boston 43-69 38-72 75 86
Receptor 7 — Maverick St — East Boston 42 - 67 37-69 80 N/A
Source: HMMH

Notes:

1 City of Boston’s noise criteria for residential or recreational use.

2 L1o represents total sound level of all equipment.

3 Lmax represents sound level of noisiest piece of equipment.

The noise analysis demonstrated that the sound levels from construction activities associated with the
Terminal E Modernization Project would comply with the City of Boston’s noise criteria. The methodology
(FHWA'’s Roadway Construction Noise Model) used in the noise analysis was conservative because it used the
highest available sound level for all equipment between the specification reference level and actual measured
level in the Roadway Construction Noise Model. Construction-related sound levels at Memorial Stadium Park,
located across the Airport Roadway from Terminal E, would comply with City noise criteria.

The construction noise analysis evaluated the potential cumulative impacts associated with the construction
activities of the Terminal E Modernization Project and the other Logan Airport construction projects. Since
sound levels decrease with distance it is expected that the Terminal E Modernization Project would have
minimal additive noise effect in combination with other ongoing construction projects.
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Construction Noise Mitigation

Sound levels from activities associated with the construction of the Terminal E Modernization Project comply

with the City of Boston’s noise criteria; therefore, no noise mitigation is required. However, construction

equipment would use noise-reduction measures such as the use of proper mufflers for construction equipment,

measures to limit noise from truck traffic, and keeping construction activities between 7:00 AM and 7:00 PM.

5.5.1.8 Cumulative Impacts - Noise

The DNL results at each receiver location from the No-Action Alternative and Proposed Action modeling were
combined with the 2030 DNL contour (documented in the 2011 ESPR) results at each of the same locations. This
analysis is conducted to ensure that there is no DNL 1.5 dB increase within the DNL 65 dB area when the

cumulative effects of the aircraft flight noise and ground operations are combined. The DNL from the aircraft

flight noise is the dominant source, and at many sites, the ground noise levels did not change the DNL level.

Almost all sites result in a decrease in the DNL value between the No-Action Alternative and the Proposed
Action. The maximum increase at sites above DNL 65 is at Site 31 (0.2 dB) and at Site 32 (0.1 dB) and both of
these locations are within the Massport sound insulation areas. Therefore, when considered cumulatively, the

Terminal E Modernization Project would not result in adverse noise impacts.

Table 5-15 Cumulative DNL levels - No-Action Alternative and Proposed Action DNL Sound Levels
for Aircraft Ground Activity Combined with the 2030 DNL Aircraft Flight Sound Levels

by Representative Locations'

No-Action Alternative Proposed Action Combined Difference (DNL) (Decrease in
Receiver Combined (DNL) (DNL) Bold)
R1 66.0 64.2 1.7
R2 66.0 63.8 2.2
R3 63.2 63.1 0.2
R4 65.2 62.7 2.5
R5 62.2 62.0 0.3
R6 61.8 61.5 0.3
R7 61.5 61.1 0.4
R8 64.4 63.6 0.8
R9 63.5 63.0 0.5
R10 63.5 62.5 -1.0
R11 62.4 61.8 -0.6
R12 62.1 61.4 0.7
R13 61.2 60.8 0.4
R14 60.7 60.5 0.2
R15 66.5 64.3 2.2
R16 63.7 63.6 0.0
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Table 5-15 Cumulative DNL levels - No-Action Alternative and Proposed Action DNL Sound Levels for
Aircraft Ground Activity Combined with the 2030 DNL Aircraft Flight Sound Levels by

Representative Locations' (Continued)

No-Action Alternative Proposed Action Combined Difference (DNL) (Decrease in
Receiver Combined (DNL) (DNL) Bold)
R17 63.7 63.2 0.6
R18 65.0 63.2 -1.8
R19 62.8 62.6 0.2
R20 62.2 62.0 -0.2
R21 64.2 63.1 141
R22 62.9 62.0 0.9
R23 61.8 61.5 0.3
R24 61.0 60.8 -0.2
R25 63.6 63.4 0.3
R26 64.5 63.8 0.7
R27 65.6 64.2 14
R28 67.7 66.4 -1.3
R29 68.0 66.7 -1.3
R30 66.3 64.9 14
R31 66.3 66.4 01
R32 66.4 66.3 0.1
R33 67.7 67.4 0.4
R34 67.6 67.1 0.4
R35 67.3 67.1 -0.2
R36 67.6 67.0 0.6
R37 67.2 66.5 0.8
R38 63.6 62.8 0.8
R39 64.0 62.9 -1.0
R40 63.2 63.5 0.3
R41 64.9 64.2 -0.7
R42 65.2 64.4 -0.8
R43 65.4 64.3 141
R44 64.7 64.1 -0.5
R45 65.0 64.7 -0.3
R46 65.5 65.5 0.0
R47 65.6 65.6 -0.1
R48 65.8 65.8 0.0
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Table 5-15 Cumulative DNL levels - No-Action Alternative and Proposed Action DNL Sound Levels for
Aircraft Ground Activity Combined with the 2030 DNL Aircraft Flight Sound Levels by

Representative Locations' (Continued)

No-Action Alternative Proposed Action Combined Difference (DNL) (Decrease in
Receiver Combined (DNL) (DNL) Bold)
R49 66.0 66.1 0.0
R50 67.1 66.7 0.4
R51 66.9 66.8 0.1
R52 66.9 66.5 0.4
R53 66.5 66.2 0.2
R54 69.2 69.2 0.0
R55 69.5 69.5 0.0
R56 69.7 69.7 0.0
R57 69.4 69.3 0.1
R58 68.7 68.7 0.1
R59 67.8 67.8 0.1
R60 68.1 68.1 0.0
R61 68.1 68.0 0.1
R62 67.9 67.8 0.0
R63 67.7 67.7 0.0
R64 70.5 70.4 -0.1
R65 69.9 69.9 0.1
R66 69.9 69.8 0.1
R67 68.7 68.7 0.0
R68 62.9 61.8 -1.0
R69 62.4 62.0 0.3
R70 63.3 62.5 0.7
R71 63.8 63.0 0.8
R72 64.8 64.6 0.2
R73 65.6 65.5 0.0
R74 66.2 66.2 0.1
R75 66.9 66.9 0.1
R76 66.7 66.7 0.0
R77 67.6 67.6 0.0
R78 62.8 62.6 0.2
R79 61.4 61.3 0.0
R80 60.9 60.7 -0.2
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Table 5-15 Cumulative DNL levels - No-Action Alternative and Proposed Action DNL Sound Levels for
Aircraft Ground Activity Combined with the 2030 DNL Aircraft Flight Sound Levels by
Representative Locations' (Continued)

No-Action Alternative Proposed Action Combined Difference (DNL) (Decrease in
Receiver Combined (DNL) (DNL) Bold)
R81 60.3 60.1 0.1
R82 61.7 61.5 0.2
R83 62.7 62.3 -0.4
Source: HMMH
Note:

1 See Figure 5-8 for modeled noise receiver locations.

5.5.2 Surface Transportation

In accordance with FAA Order 1050.1F and FAA Order 5050.4B paragraph 706(e), this section describes the
roadway network within the Transportation Study Area and the analysis conducted to determine if the
Terminal E Modernization Project generates any potential impacts. The FAA requires surface transportation be
considered when a proposed action has the potential to disrupt traffic patterns and substantially reduce the
levels of service of roads serving an airport and its surrounding communities. The Terminal E Modernization
Project would result in a minor reconfiguration of the roadway network in the vicinity of Terminal E, and
would provide a direct pedestrian connection from the terminal to the MBTA Blue Line Airport Station. The
Terminal E Modernization Project would not result in any off-Airport changes to the roadway system. The
Secretary’s Certificate on the ENF focuses on ground transportation as it relates to Terminal E and the
associated infrastructure, with the direction to identify project-specific impacts. Cumulative impacts and
Airport-wide ground transportation conditions are documented annually in Massport’s EDR/ESPR filings.

Table 5-16 summarizes the potential impacts of the Terminal E Modernization Project on surface transportation.
The analysis assesses the impact of the Terminal E Modernization Project on the level of service (LOS) for
intersections, roadways, and curbs. LOS D and above are considered acceptable.
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Table 5-16 Summary of Potential Effects of the Terminal E Modernization Project
on Surface Transportation

Terminal E
Modernization Project
Area of Impact Existing Conditions No-Action Alternative (Proposed Action)
Intersection Operations LOS C or better LOS D or better! LOS D or better'
Terminal Roadway Operations LOS D or better LOS degradation at four locations No direct comparison possible
Curbside Operations Curb 1-LOS A, except for the Curb 1-LOS A, except for the Curb 1-LOS A
Charter Bus curb area (LOS E) Charter Bus curb area (LOSE)and 12 _ | 0S D or better
Curb 2 LOS D or better, except for ~ "oadway (LOS B)
the Courtesy Bus curb area and Curb 2 - between LOS E and F
roadway (LOS E)
Transit Capacity Sufficient Capacity Sufficient Capacity Sufficient Capacity
Source: VHB
Note:
1 With Massport intervention in keeping with its long-standing policy that traffic operations along roadways will be maintained or enhanced to accommodate

passenger levels.

5.5.2.1 Direct Impacts - Surface Transportation

This section presents the surface transportation traffic assessment as it relates to the effects of the Terminal E
Modernization Project with respect to curbside, roadways, and intersection traffic operations in the
Transportation Study Area. Several analysis conditions are considered and presented below. This section also
includes the methodology used to analyze each scenario and the results of the analysis, organized by scenario.

Methodology

This section provides a summary of the methods used to identify the direct impacts related to vehicular traffic
at Terminal E curbside, terminal area roads, and on-Airport intersections. Methods used for this study follow
standard transportation planning industry practices for the evaluation of transportation systems and
infrastructure.

Assuming a design year of 2030, terminal area roadway vehicle volumes were grown at a rate of 1.5% per year.
The on-Airport vehicle growth rate was based on rates from Terminal E projected passenger forecasts for 2030
and application of the increases to on-Airport existing traffic volumes. Volumes were redistributed with respect
to changes in the roadway system, relocation of on-Airport traffic generators related to the Proposed Action,
and the addition of the new parking spaces on-Airport (for those specified conditions).

Several standard industry tools were used to analyze roadway and intersection conditions. These tools include:

B Synchro — Intersection network modelling software used to analyze key on-Airport Transportation Study
Area signalized and unsignalized intersections.

B VISSIM - Traffic modelling software used to analyze Airport-wide traffic circulation and changes in vehicle
miles traveled.

B (QATAR - Spreadsheet model used to analyze curbside operations.
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Analysis Conditions

The Terminal E transportation network was analyzed for the No-Action Alternative and for the Proposed
Action, in 2030. The No-Action Alternative assumes minimal changes to the Airport transportation
infrastructure, but does include the relocation of the taxi and limousine loading areas at Terminal E. The lost
parking resulting from this change would be replaced in a similar location.

As discussed previously (see Chapter 4, Affected Environment), due to the nature of international travel, peak
on-Airport travel conditions at Terminal E occur during the weekday and Sunday evening peak hours. The
analysis of potential traffic impacts related to the Proposed Action is therefore limited to these peak hours. The
Airport-wide peak hour (for ground access) also occurs during the evening peak hour.

Both the No-Action Alternative and Proposed Action conditions include anticipated minor changes to the
Airport transportation infrastructure; however, reasonably foreseeable projects of significant scale are analyzed
in Section 5.5.2.4, Surface Transportation. The analysis presented in this section includes other
on-going/concurrent specific projects that are in the physical or temporal vicinity of the Terminal E
Modernization Project. This analysis presents a prospective, future on-Airport condition and the potential net
effect of the Terminal E Modernization Project.

Traffic volumes were estimated based on the methodology discussed in the previous section with any
additional volume modification discussed in the analysis section respectively. Estimated 2030 vehicular
volumes are illustrated in Figures E-5 through E-16 in Appendix E, Surface Transportation Technical Appendix.
Additional vehicle volumes are distributed throughout the existing roadway network based on existing travel
patterns. However, certain modifications are anticipated for the roadway network directly in front of Terminal
E, with some to be implemented under the No-Action Alternative while others only under the Proposed Action
(see below). Table 5-17 presents the overall on-Airport vehicle miles traveled for each of the scenarios analyzed.

Table 5-17 On-Airport Vehicle Miles Traveled

Analysis Scenario

Condition AM Peak PM Peak High 8-Hour AWDT

No-Action Alternative 11,300 12,200 94,300 216,500

Terminal E Modernization Project (Proposed Action) 10,800 11,700 90,200 207,000
Source: VHB

Note: ~ AWDT - Average Weekday Traffic

Air passenger growth has a compound effect on Airport roadway volumes. It is anticipated that the number of
drop-off/pick-up vehicles on terminal area roadways would increase at a rate faster than the anticipated air
passenger growth rate due to the inability for would-be parkers to park on-Airport due to constrained parking
conditions. This anticipated traffic volume increases are accounted for in the roadway volume analyses
presented below.

It should be noted that Massport is in the conceptual planning phase for adding additional parking at
Logan Airport. This action is predicated on the approval of a draft regulatory change, issued by MassDEP to
amend the Logan Airport Parking Freeze Regulation, 310 CMR 7.30, to allow for additional commercially
parked vehicles at Logan Airport.
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Assumed Roadway/Operations Changes

The No-Action Alternative and the Proposed Action will include modifications to the terminal area roadway
network and curbside operations. Table 5-18 presents the assumed roadway and operational changes used in
the analysis of the No-Action Alternative and Proposed Action, assuming no additional on-Airport parking
spaces.

Table 5-18 Assumed Roadway and Operations Changes

Condition Category Change
No-Action Alternative Roadway Infrastructure and Departures Level improvement project expanding the roadway between
Configuration Terminal B and Terminal C to a three-lane cross-section

Phasing, timing, and geometric improvements at Harborside Drive at
Jeffries Street and Harborside Drive at Porter Street

Limousine and Taxi Stand relocated to the vicinity of Terminal E parking lot 1
m  Entrance on Arrivals Entry Ramp
m  Exit on Arrivals Exit Ramp

m  Terminal E Parking lots 1 and 2 relocated in immediate vicinity

Terminal E Modernization Roadway Infrastructure and Departures Level improvement project expanding the roadway between
Project (Proposed Action) Configuration Terminal B and Terminal C to a three-lane cross-section

Modifications to the existing terminal ramp infrastructure and elimination of
the Recirculation Road

Elimination of Service Road connection to/from Terminal E
Additional entrance from Service Road into Cell Phone Lot

Modifications to the intersection of Hotel Drive/Service Road/Ramp D-S,
which require Arrivals Level traffic, destined to the Southwest Service Area
and South Cargo Area to access via Transportation Way.

Operations New Terminal E Parking Area — Access/Egress from Arrivals Level only
Curbside 1 - increased length - L shape extension
Curbside 2 - increased length — L shape extension
Curbside 2 — expanded to provide 4 lanes

Shared Vans and Courtesy Bus pick-up relocated to in horseshoe in front of
the east entrance to existing Terminal E

Source: AECOM, VHB

Intersection Operations

As discussed in Chapter 4, Affected Environment, analysis of existing traffic operations at Airport intersections
using Synchro indicates that all intersections are currently operating at acceptable levels of service during the
weekday evening peak hour and on Sunday. Table 5-19 presents traffic operations at Airport intersections
under the No-Action Alternative and Proposed Action conditions.
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Table 5-19

Project (Proposed Action) Conditions

Overall Traffic Operations - 2030 No-Action Alternative and Terminal E Modernization

2030 Terminal E

2030 No-Action  Modernization Project
2015 Existing Alternative' (Proposed Action)
Location Period vic Delay LOS vic Delay LOS vic Delay LOS
Weekday Evening
Frankfort Street at Lovell St 0.40 12 B 057 17 B 057 17 B
0.60 20 C 0.0 20 C
Frankfort Street at Route 1A NB Off-Ramp 0.45 17 B
SR-2 at Prescott Street* 2 A 3 A - 3 A
SR-2 at Cell Phone Lot 2 A 2 A - 3 A
Hotel Drive at Ramp D-S 0.66 20 C 088 44 D 073 24 C
Hotel Drive at Airport Way 0.62 21 C 085 47 D 074 29 C
Hotel Drive at Harborside Drive 0.44 28 C 055 35 C 048 31 C
Harborside Drive at Jeffries Street 0.70 34 C 084 33 C 093 34 C
Harborside Drive at Porter Street 0.60 32 C 069 35 c 077 47 D
Harborside Drive at Hyatt Drive 0.12 4 A 013 5 A 013 5 A
Sunday Evening
Frankfort Street at Lovell St 0.26 13 B 037 14 0.37 14
Frankfort Street at Route 1A NB Off-Ramp 0.25 12 B 0.34 13 0.33 3
SR-2 at Prescott Street* 3 A 4 A - 4 A
SR-2 at Cell Phone Lot* 3 A 3 A - 3 A
Hotel Drive at Ramp D-S 0.40 14 B 048 16 B 046 14 B
Hotel Drive at Airport Way 0.34 14 B 043 16 B 041 16 B
Hotel Drive at Harborside Drive 0.32 28 C 040 28 C 032 30 C
Harborside Drive at Jeffries Street 0.53 23 C 066 26 C 073 27 C
Harborside Drive at Porter Street 0.45 30 C 054 27 C 063 29 C
Harborside Drive at Hyatt Drive 0.06 4 A 0.08 4 A 0.08 4 A
Source: VHB
Notes:
1 It should be noted that intersection operations at Harborside Drive at Jeffries Street and Harborside Drive at Porter Street degrade below LOS D without

intervention. It is assumed under 2030 conditions (both No-Action and Proposed Action) that phasing, timing, and geometric improvements to these intersections
will be applied as necessary and prior to the 2030 horizon year.

vic: Volume to capacity ratio

LOS

*

Level-of-service
Unsignalized intersection

Delay:  Average intersection delay, measured in seconds

Green LOS Aor B, Yellow =LOS C or D, Red=LOSE or F

Environmental Consequences

5-50

EA/DEIR



LOGAN
AIRPORT

Terminal E
Modernization
Project

The No-Action Alternative assumes any necessary traffic signal timing, phasing, or land geometry changes that
would be necessary to maintain acceptable traffic operations are in place. This is in keeping with Massport’s
long-standing policy that traffic operations along Airport roadways will be maintained or enhanced to
accommodate passenger levels. Traffic signal modifications are assumed to be made at four intersections:

®  Hotel Drive at Ramp D-S;

®  Hotel Drive at Airport Way;

B Harborside Drive at Jeffries Street; and
®  Harborside Drive at Porter Street.

Under the Proposed Action, the results of the analyses indicate that all intersections would operate at LOS D or
better during the weekday evening peak hour and on Sunday. In addition to standard traffic signal timing
modifications at various intersections, the intersection of Harborside Drive at Porter Street would require
phasing modifications in order to maintain an acceptable level of service.

Curbside Operations

To analyze curbside operations, the observed and projected peak hour vehicle demands were entered into the
QATAR model along with curb dimensions and curb allocation and usage information. The detailed summary
of volume development and QATAR analysis output is provided in Appendix E, Surface Transportation Technical
Appendix. The Terminal E Departures Level curbside currently operates at LOS C, with adjacent travel lanes
operating at LOS A. With the exception of Charter Bus curbside, which operates at LOS E, all zones along
Curbside 1 of the Terminal E Arrivals Level (serving scheduled bus, Logan Express, Silver Line, the
consolidated rental car shuttle, and Airport shuttles) operate at LOS A. Curbside 2 zones (Figure 5-10) on the
Terminal E Arrivals Level (serving courtesy bus and private automobiles) operate as follows:

B Active passenger car pick-up occurs within the first three zones along Curbside 2.

B The first zone, which is the longest of the three zones, has two travel lanes operating at LOS D and a
curbside lane operating at LOS C.

B Due to the passenger vehicle demand and reduced curbside length, the adjacent travel lanes in the
remaining two pick-up zones operate at LOS D. The curbside lanes also operate at LOS D.

Compared to Existing Conditions, under No-Action Alternative, Departures Level LOS for both curbside and
roadway operations would drop from LOS C and LOS A to LOS D and LOS B, respectively. Operations at the
Arrivals Level Curbside 1 are expected to remain the same, with the exception of roadway LOS in the Charter
Bus zone, which drops to LOS B. Curbside 2 zones (see Figure 5-11) on the Terminal E Arrivals Level 